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Decide on DuMont

on the basis of...

Misrosspi lask o th cahode sufos DGR

efficient tube performance

not too wet, not too dry—
not too light or heavy. ..

THE CATHODE plays an important
role as source of electron energy in the
picture tube. Moisture content and
texture of the cathode coating must meet
rigid standards to insure maximum
picture tube life.

At Du Mont, exclusive processes
are used for applying the cathode
substance. The soft even texture
achieved (see illustration) packs the
effective emitting area (in circle)
with extra electron power.

The resulting brighter performance
over maximum tube life tells you
why Du Mont is the right
replacement for any set.

“ils.
*Trude-murkl!
TR IR e

REPLACEMENT SALES, CATHODE-RAY TUBE DIVISION - ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J.

(R T T O O Y
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD sES®

“ Me“\od

ALY shop-MeL
HOME TRAINING r7GIIlq ey
S

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
=—in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
ing with spare time earnings. We'll show you how you can
do the same! Early in your training, you receive ‘‘Spare-
time Work” Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

ﬁ, s ﬁ \\
JIU\—‘}\ “ SS 2 .n

receive this
Multitester

:perheterodyne Receiver

LEARN BY DOING
Youreceive and keep all the’

FREE! RADIO-TV BOOK modern equipment shown
AND SAMPLE LESSON! above, including tubes and
T.R.F. Receiver Send today for valuable, professional qual-
National Schools’ new, ity Multitester. No extra
Signal Generator Audio Oscillator illustrated Book of Oppor- charges.

tunity in Radio-Television-
National Schools Training is All-Embracing E'°§"°"'f’rl°"d an ;"“'
National Schools prepares you for your choice of many This i eob':.”°':.'°n° L“'",h
job opportunities. Thousands of home, portable, and auto L ° ou' bt "N_se m :
radios are being sold daily—more than ever before. Tele.  opereg i Span O RO e

ish and Portuguese
vision is sweeping the country, too. Co-axial cables are o s e s L]

irmal

now bringing Television to more cities, towns, and farms ClATEo

every day! National Schools’ complete training program APPROVED FOR

qualifies you in all fields. Read this partial list of opportu- VETERANS Both

nities for trained technicians: AND Resident and
Business of Your Own ¢ Broadcasting NON-VETERANS Hes. en :n
Radio Manufacturing, Sales, Service ¢ Telecasting Check coupon helow ome Stu y
Television Manufacturing, Sales, Service Courses Offered!

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems . NATIONAL SCHOOLS

?""’3?’ e R":'; f“';" 5‘?2"“ N LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905
oun ystems and Telephone Campanies, Engineering Firms IN CANADA:811W. HASTINGS STREET,VANCOUVER, B.C.

Theatre Sound Systems, Police Radio =
And scores of other good jobs in many related fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU!
(mail in envelope or paste on postal card)
TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RG-14
You get a complete 4000 S. Figueroa Street 323 West Polk Street
series of up-to-the- Los Angeles 37, Calif. Chicago 7, 11I.
minute lessons cov- Send FReg Radio-TV Electronics book and FREE sample
ering all phases of re- lesson. No obligation, no salesman will call.
pairing, servicing and

construction. The same NAME._ . BIRTHDAY 19
gesson texts used by resi- ADDRESS. R e ey
ent students in our Y - R e

modern and complete Television broadcast studios, lab-

oratories and classrooms! [ Check here if interested in Resident School Training at Los Angeles.
| o = . A

VETERANS Give Date of Dlschargn

Joo o st e = = e -
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RADIO -
ELECTRONICS

Formerly RADIO-CRAFT ® Incorporating SHORT WAVE CRAFT o TELEVISION NEWS © RADIO & TELEVISION®
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Build and keep this BI& DTl

engineered TV set —ensily
converted to U.H.F.

-

: § y
vONE OF AMEPICA'S FOREMOST A8 = S | ONE
TELEVISION TRAINING CENTERS”

— Egtabliched 1931 —

JANUARY,

IN YOUR OWN HOME Lea

TELEVISION
RADIO
ELECTRONICS
the Amazingly Effective
@Q@Q HQ WAY

—with the aid of BOTH
HOME EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU? Just
Work this! You'll find out about ona of today’s most remark-
ork over o e =

300 able . .. practical ways to prepare to get into America’s

amazing billion dollar opportunity field of TELEVISION-
fascinating RADIO-ELECTRONICS. You'll see how to get into fas-

’ 300 fas- experiments  cinating work that pays well...that offers one of
1. Bu'ildover iments with this  America's most promising futures . . . that enables you
q;ina!l‘nbge‘egsH‘pMENTS equipment

rom

to start your own business almost ‘““on a shoe string,”

c-Radio patis if you prefer this to a job opportunity.

of Electroni

"ch you " And above all,you'll get some GOOD NEWS especially
whi 1oable commer- welcomed by men anxious to earn REAL MONEY in this
2. Build vz‘“equipmeni—-"s thrilling field. For you’'ll see that NOW you can get the
ciul-'YPfo'ehe lef:— which Y"‘:’w kind of practical, laboratory-type training so desirable
sh&‘;“m‘s include °n:|;u?ewe| for making real progress in Television-Radio-Electronics
'; INCH osci[los:OP::O'h highly AND WITHOUT LEAVING HOME.

bearing ulti-Mete Nvork. You'll see that DeForest’s Training, Inc. sends every-
useful for Televisi©

L gUINCHTY thing needed to set up your own HOME LABORATORY.
3, Build and keepa BIG L rain- You get and keep the same type of basic electronic

h 3 g g e
set. (D.T-L offers ;“:,':fé‘edronics. but equipment used in our modern Chicago Training
¥ isign-Racl Laboratories. You get home training that includes
ing in TeleViToro) ; 9 ¢ 9 ]
without the T or and the knowledge and experience gained from train-
nvies"' ing thousands of students first hand in Chicago.
ceries - ou grasp imporion And to top it all, you use DTI's amazingly
ew f ipy better 5 ) .. -
:wOnderh‘ S W eosiente effective and exclusive home training aid—
fundamentals faster - ; eosY"°'re°d|ess°ns INSTRUCTIVE MOVIES. But why not get the
‘_"“us"aie )

PN Emss complete story? Mail coupon today for
3:':"‘:::“ =OLD-OUT diod’ information-packed literature.

ho dio s AND MODERN LABORATORIES
Ge t @ go° SALE

?E.RV\CE to help Y_‘°"‘ ae ur OWN If you prefer, get all your preparation
istance in our new Chicago Training Lab-
; £ oratories—one of the finest of its
plete details. Get ”"S kind. Ample instructors, modern
c . . . equipment. Write for details!

information-packed publication ~ *%*'"CC" - CCE e
If you're subject to military
service, the information
0 l we have for you should
J F R E E ° prove very helpful.

EARN |

Mail coupon today.

X . ach
o mm. movie P'°|ec
of hlgh‘Y ms!ruchve m

1}
m e
|lll§-[llﬂ“l\t$

DEFOREST'S TRAINING, INC.

Dept. RE-1-K |
2533 N. Ashland Avenue, Chicago 14, lll. [
I would like your valuable information-packed publication showing l
how | can get started toward a good job or my own business in |
Television-Radio-Electronics. 1
Name_______ i -+ -.-Age :
St el s o e p e t
City. .- n_i _!
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NEWES'I'

COMPOUND
DIFFRACTION
PROJECTOR’

Public Address
Lovdspeaker System

sefting new standards for
VOICE PENETRATION
AND MUSICASTING

® Greatly outperforms comparably sized
reentrant horns

® Tremendous penetrating power and
coverage at very low unit energy cost

® Exclusive E-V coaxial design and
diffraction principle

® Peak-free response +5 db to 10,000 cps

® Delivers 2% octaves more musical range

@ Weather-proof, blast-proof, splash-proof
Yirtvally indestructible

Model 848 CDP. 25 watts. 16 ohms.

List Price, $65.00 Net, $39.00

COMPARE g i 3 llln"’l’ANl
POLAR PATTERN coe 77/ EEineer
Sound distribution |,,,. X
of CDP exceeds 120°
at all frequencies up
to 10,000 cps. oo

COMPARE

RESPONSE AND

EFFICIENCY i
Note extended high ¢ i T]sgor—
frequency range of T e
CDP. P is s L
smooth, peak-free i \
+5db to 10,000 cps. i i AN

00 80 TKE 3KC 106 T5KE

*Pat. Pend.

Write for Free
Bulletin No. 197

Eleélho Yores

421 CARROL ST, * BUCHANAN, MICHIGAN
Expori: 13 E. 40th St., New York 16, U. §. A. Cables: Arlab

THE RADIO MONTH

Courtesy U.S, Navy

The Jim Creek Valley installation as seen from one of the 200-foot towers above.

BIGGEST TRANSMITTER in the
world went into operation at Jim Creek
Valley, Washington on November 17.
Constructed for the U.S. Navy by RCA,
it has a power of 1,200,000 watts (1200
kw). With it, the Navy can communi-
cate instantly with any of its units at
any point on the globe using c.w. on any
frequency from 14.5 to 35 ke.

The transmitter itself is composed of
two identical units operated in parallel.
Either can be used independently if the
other should be put out of service.

The antenna—stated to be the largest
ever erected—is strung between twelve
200-foot towers erected along the crests
of two 3,000-foot mountains which en-
close the valley on the north and south.

| The ten antenna spans zig-zag back

and forth between the towers, covering
an area of 435 acres with active radiat-
ing elements. Because the mountain
crests are not exactly parallel, the
spans vary in length from 5,640 to
8,700 feet. Like the transmitter, the
antenna is divided in two, either half
of which could be used independently.

DR. HERBERT EUGENE IVES, TV
pioneer, whose research resulted in the
first American public demonstration of
television in 1927, and who also devel-
oped three-dimensional pictures, died
on November 13. He was 71 years old.

At the end of World War I, Dr. Ives
joined the technical staff of Bell Tele-
phone Laboratories. His first work was
in the field of photoelectric cells and
their applications to the communiecation
industry. He was in charge of the gen-
eral development of picture transmis-
sion over telephone lines which was first
used in 1924.

www americanradiohistorv com

Dr. Herbert Eungene Ives

Fellowing this, Dr. Ives had charge
of the investigation of television which
resulted in the first demonstration in
April, 1927. Two months later television
images in color were demonstrated,
using three transmission lines, one for
each primary color. He remained a
member of the technical and research
staff at Bell Telephone Laboratories
until his retirement in 1947.

COLOR TV PICTURE TUBES will
soon represent the entire picture tube
production of Crosley’s Batavia, Ill.,
tube plant. Crosley has announced they
will discontinue the production of
black-and-white picture tubes at that
plant by February.

Production of the Lawrence tube,
called the Chromatron, has been started
at the plant in very small quantities,
and is expected to reach 100 color tubes
a day by February. From then on, Cros-
ley will buy all its black-and-white pic-
ture tubes from other tube makers.

RADIO-ELECTRONICS
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It was way back in 1945  crease their volume and profit.

that Raytheon, the first tube Today, with the addition of television, the

manufacturer to recognize  Raytheon Bond is more important than ever.
the Service Dealers’ need for help in combating  And today, as always, if you can qualify for it,
public mistrust, provided that help through the  your status as a Raytheon Bonded Electronic
Raytheon Bouded Electronic Technician Program.  Technician costs you not one cenmt. It is
For the past nine years Raytheor’s investment in your future.
this Raytheon support has If you're interested in making more money,
%, helped many thousands of  ask your Raytheon Tube Distributor to tell
Service Dealers gain cus- you about the Raytheon Bonded Program.
tomer confidence and good  He’ll be pleased to tell you how this powerful
e will — substantially in-  sales stimulator can help you.

o iy

3
-~
i
oi’"ow
¢

RAYTHEON MANUFACTURING COMPANY

— RAYTHEON MAKES ALL THESE

GANUARY, 1954
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HERE'S A WELL-KNOWN
TV HANDYMAN

Just press the button and spray
on a tough, quick-drying di-
electric Acrylic coating.

KRYLON Acrylic coating helps
prevent corona when sprayed on
high voltage coil and insulation,
the socket of the high voltage
rectifier, and component parts
of the rectifier circuit.

KRYLON Acrylic coating*, when
sprayed on antenna and lead-in
connections, effectively seals out
air, moisture, dirt . . . prevents
pitting and keeps picture at peak
quality.

KRYLON CUTS DOWN SERVICE
CONTRACT CALLS ... INCREASES
YOUR PROFITS...AND IS THE NA-
TION’S LARGEST SELLING ACRYLIC
COATING FOR TV AND RADIO.

TECHNICAL CHARACTERISTICS:

Dielectric constant—2.8 to 2.4 (1,000
cycles)

Dielectric strength—400 to 800

Electrical resistance—10!® ohms/cm3
Available from TV Jobbers everywhere,

KRYLON, Inc., Phila. 46, Pa.

*Also available in non-conductive Bright Aluminum,
Glossy Black, and appliance White.

THE RADIO MONTH
THIMBLE SIZE TRANSISTOR 100

times as powerful as present commer-
cially available types has been devel-
oped by the Minneapolis Honeywell
Regulator Co.

Dr. Finn J. Larsen, research director,
said the new power unit, which has an
output of 20 watts, would do work not
possible with the low-output types, and
should greatly expand the range of

| transistor uses.
|

| Thimble-size power-type transistor.

A prototype aireraft electronic fuel
| gauge making use of the new transistor
| has already been built by the company,
though the transistor is not yet in com-
mercial production, being built on a
pilot-line basis.

The new transistor’s power output of
20 watts contrasts with that of 20 hun-
dredths of a watt for present commer-
cial types. This greater power enables
it to do things heretofore impossible
with transistors, such as the operation
| of motors, valves, relays and other
equipment.

Dr. Larsen said the inability of tran-
sistors to handle sizable amounts of
current has been a major drawback, and
| one that many researchers in the elec-
tronic industry have been trying to
overcome. The big stumbling block has
been the problem of heat.

The key to Honeywell’s development
of a power-type unit was the discovery
of an effective means of removing heat
| from the germanium-alloy junction.

| MICROWAVE WIRING method that

may revolutionize the production of
television links and aircraft radar de-
vices will be made available to elee-
tronic manufacturers on an industry-

. @

Q 000

po‘o.
0 0.

Microstrip receiver weighs 5 pounds.

www americanradiohistorv com

wide basis.

The technique, called Microstrip,
was developed by Federal Telecommu-
nication Laboratories, Nutley, N. J., a
division of IT&T, and is being offered to
prospective users under a special
licensing agreement.

As deseribed in RADIO-ELECTRONICS,
May, 1952, the equipment differs
radically in design from conventional
microwave ecircuitry. In conventional
circuits, radio waves travel inside a
highly polished tube, while in their
Microstrip equivalent they are carried
by metal strips etched on a thin sheet of
metal. With the new device, costly wave
guides may virtually be eliminated.

The Microstrip components can be
produced directly from diagrams by
etching the circuits on a dielectrically
coated base plate, as in photo engrav-
ing, or by the use of stamping and
embossing techniques. The units resem-
ble oversized calling eards, and can be
turned out almost as rapidly as sheets
from a printing press. They ecan be
produced at a fraction of the cost of
their conventional counterparts.

TV INTERFERENCE was the subject
of a stern warning delivered by FCC
Commissioner Sterling to TV, radio,
and broadeast equipment makers. The
occasion for this warning was the Fall
meeting of the combined RETMA,
RTMA of Canada and IRE in Toronto.

Commissioner Sterling stressed that
the industry must do much more about
reducing radiation from TV receivers
and transmitters which interfere with
reception on government, aircraft, ama-
teur and TV-radio bands.

Sterling said that the FCC received
22,264 interference complaints in fiseal
1953. More than 12,600 resulted from
spurious responses of broadcast receiv-
ers—6,000 from TV sets. Some 9,600
were the result of spurious radiations
from transmitters.

At one point, the commissioner de-
parted from his prepared text, remind-
ing manufacturer’s of FCC’s new power
to issue ‘‘cease and desist” orders,
which in some cases could have the
effect of putting an offending company
out of business.

The Commission has been making
extensive field measurements in Port-
land, Oregon, site of the first commer-
cial u.h.f. station, on radiation from
u.h.f. TV receivers and converters. The
results gave great cause for concern. In
the instance of strips and separate con-
verters, excessive radiation was ob-
served in the region between 200 and
500 me. The radiation from u.h.f. oscil-
lators was in the order of thousands of
mierovolts per meter, and in one in-
stance a field of 10,000 mierovolts-per-
meter was obtained at 100 feet from a
set of one of our major manufacturers.

In reply, Crosley’s Lewis M. Clement,
chairman of RETMA engineering de-
partment’s executive council reported
that the vast majority of manufacturers
have now reduced spurious v.h.f. oscil-
lator radiation below RETMA’s “in-
terim” maximums (50 microvolts-per-
meter at 100 feet for channels 2-6 and
150 mierovolts-per-meter for 7-13). END

RADIO-ELECTRONICS
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Want To
DOUBLE YOUR PAY?

Edward H. Guilford
Executive Vice President

con-

TELLS HOw . . ‘ HERE 1S YOUR GUARANTEE TELLS How . ..

1§ you fail to pass
Of"’er completing oul

license, P*

your Com
v course,

w E G “ A R A N T E E e your e S lian vou Comertel | Our Amazingly Effective
ind, 3 i it
gl s "1 JOB-FINDING SERVICE

TO TRAIN AND COACH YOU AT "7
HOME IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

If you have had any practical experience—Ama-
teur, Army, Navy, radio repair, or experimenting.

Heips CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding resulis:

GETS CIVIL SERVICE JOB

Thanks to your course I obtained my 2nd phone ticense, and am now employed by
Civil Service at Great Lakes Naval Training Station as an Equipment Specialist.
Kenneth R. Leiser, Fair Oaks, Mtd. Del., McHenry, IlL

GETS STATE POLICE JOB

‘I have obtained my 18t class ticket (thanks to your school) and since receiving
same 1 have held good jobg at all times. I am now Chicf Radlo Operator with the

Kentucky State Police.
Edwin I’. Mealy, 264 E. 3rd St., London, Ky.

e TELIS Hoy

Employers Make JOB OFFERS Like These
to Our Graduates Every Month!

Letter from nationally-known Airlines, ''We would also appreciate if you
would place the following additional advertisement in your bulleﬁnT
Wanted—Superintendent of Communications . . . Salary $666.66 per mdhth.
Letter from nationally known airplane manufacturer, "We need men with
electronic training or experience in radar maintenance to perform opera-
tional check-out of radar and other electronics systems . . . starting salary
. amounting to $329.33 per month.’
Letter from nationaily-known Airlines, '‘We are contemplating placing
an Airline Ground Radio Engineer." Starting salary $385 per month.

The'se are just o few examples of the job offers that come to our office
periodically. Some licensed radioman filled each of these jobs . . . it
might have been you!

HERE'S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY WITH
OUR COACHING AT HOME IN SPARE TIME

Name and Address License Lessons

Lee Worthy . 5 . 2nd Phone. . 16
2210, Wilshire St., Bakersfield, Callf.

Clifford E, Vogt L Ist Phone 20
Box 1016, Dania, Fla.

Francis X. Foerch ... 3 ...Ist Phone. ... ... 38
38 Beucler PL., Bergenfield. N. J,

$/8qt. Ben H. Davi . 1st Phone. - 28

S
317 North Roosevelt, Lebanon, I11.
Albert Schoell 3 ) coeivaveeai 2nd Phone..o.........28
110 West 11th St., Escondido, Callf.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Carl E. Smith, E. E., Consulting Engineer, President
Desk RE-60, 4900 Euclid Bldg., Cleveland 3, Ohio

GETS BROADCAST JOB

, OURS IS THE ‘T wish to thank your Job-Finding Service for the help
ONLY HOME in securlng for me the position of transmitter overator
STUDY COURSE here at WCAE in Pittsburgh.”’
WHICH SUP- Walter Koschik. 1442 Ridge Ave., N. Braddock, Pa.
-TYPE
B IRATIONS GETS AIRLINES JOB
WITH ALL LES- “Due to your Job-Finding Service, I have been getting
SONS AND FINAL & many offers from all over the country. and I have taken a joh
TESTS. with Capital Airlines in Chicago. ags a Radio Mechanic.”
Harry Clare. 4537 8. Drexel Blvd., Chicago, Ill.

Your FCC Ticket is recognized in oll rodio
fields as proof of your technical obility.

MAIL COUPON NOW

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RE-60—4900 Euclid Bidg.

Cleveland 3, Ohio

{Address to Desk No. to avoid delay.)

-
) want to know how | can get my FCC ticket in a minimum of time. [
Send me your FREE booklet:“How to Pass FCC License Examina-
tions'’ (does not cover exams, for Amateur License), as well as a |
samile FCC-tyne exam and the amazing new hooklet, “’Money-Making
FCC License Information. Be sure to tell me about your Television ]
Engineering Course.” ]

Name

AdAress e, . oheiluravehs

City .. At s dal bi o - ) 2ONE Tk i medState
Paste on two cent postcard or send air mail.

JANUARY, 1954
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NEW
Certified Quality Service
Business Builders
SIGNS...POSTALS

...AD MATS

GET THIS CATALOG ——‘) it ind T, St 1% )
: w;_e:a,émmnler.'.:_m : ¥ | &ffwgg’ :z:/g;zﬁg:.“" /

for

QUALITY Seryice
%’runs ’

4 MoRE
€QS Sales Aids

IDENTIFY YOU AS A...

Certified
| QUALITY SERVICE DEALER

T..
e in Stronger

i even
;,;cr/lﬁéli Quality G,
ur CBS.
Vertisin, llytrfm

2T With yoyr
TICe Plan, Wik
$ponsoreq ad-

c.q. - the tech,

Uipment thap

q pell C. S.wj

ot -Q...S. Win

i]n;re business | ..am:nynyr” . %ain
¢ S i e
YU new COS sales by

NEW cqg
INDOOR s
Wra

w S‘:(swyx,r Potent Ceryyg,y Qual.

Mmessa, i -
ckaye you wi g€ into 2 dignifieqt
. v 1 be proug g

ILLUMINAT
E
IGN o

TIE IN even stronger with your Certified Quality
Service campaign in LIFE and POST. Tell your cus-
tomer again and again. You offer him the quality serv-
ice and fair charges that spell C...Q...S. Win his con-
fidence and you win his business. Along with your

o loor 5, 3
eni Ol $9.as, T P, rgh
tal U. g 47 u s
Hytroy dnsmbul; e your s

Niw coy

CQS tags and displays, use your new CQS illuminated
indoor sign . . . flange sign . . . postals . . . and ad mats. m':'f"fgf';w :OZIAL Phan
0 seryier &"g";f' i‘r)’é»‘.’é{ 3

b g
Campaign g
¥ 12 inchoy, it
Plete with meypg:
olors i weatherd
Mount ;"o

You’ll be proud of them. They are modern, dignified,
economical . . . and their CQS message sells /ard. See
them at your CBS-Hytron distributor’s. Or write for

CQS-10 catalog. But act now!

NEED MORE CQS TAGS?

S L‘;' With your 3-line imprint, they are priced low:
ﬂ 250 for $2.25, 500 for $3.50, 1000 for $6.00.
Order from your distributor . . . or direct.

CQS- 10 Catalog also features
3 direct-mail postals . . . 9 ad mats.

DAY |
éoo%m-’ 10 SOCKET LOCATORS with 20 miniature tubes

During January and February. Order 20 CBS-Hytron
miniature tubes. Your distributor will give you this
package of 10 new CBS-Hytron Socket Locators. With
them, plugging miniatures into hard-to-locate sockets
is easy. Socket Locator slips over pins of tube (7-pin or
9-pin). Key of Locator finds socket . . . guides tube into
it, quickly. Save time and temper . . . take advantage
of this limited offer. See your CBS-Hytron distributor.

B trysta Diode
Manual

NEW...FREE CBS-HYTRON CRYSTAL DIODE MANUAL

; e Complete, down-to-earth, 8-page manual on crystal diodes. Three

Gongl o parts: 1. Advantages and construction. 2. Complete data, 38 types.

3. Selection and application. Profusely illustrated. Ten basic cir-

cuits. Gives you all the crystal-diode information you have been
seeking. FREE . .. from your CBS-Hytron distributor . . . or write

direct. oo gl T 4 oeevengn

i {
IS CBS-HYTRON Main Office: Danvers, Massachusetts -

A Division of Columbia Broadcasting Sysfem; Inc.

A member of the CBS family .. . CBS-Radio » CBS Television
Columbia Records, Inc. » CBS Laboratories » CBS-Columbia # and CBS-Hytron

Manufocturers of
Receiving Tubes Since 1921

RECEIVING . .. TRANSMITTING . . . SPECIAL-PURPOSE AND TV PICTURE TUBES « GERMANIUM DIODES AND-FRANSISTORS
RADIO-ELECTRONICS
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How 1 foxed
the Navy

by Arthur Godfrey

EEEEEREEXENR NI I I A B A I A I A A R I I I

0000606000000 000 bo

The Navy almost scuttled me. I shudder to
think of it. My crazy career could have ended
right there. Who knows, I might still be bum-
ming Chesterfields instead of selling them.

To be scuttled by the Navy you've either
got to do something wrong or neglect to do
something right. They’ve got you both ways.
For my part, I neglected to finish high school.

above ten, it was an impossible assignment.

I was ready to turn in my bell-bottoms. But
an ad in a magazine stopped me. Here, it said,
is your chance to get special training in almost
any subject—mathematics included. I hopped
on it. Within a week I was enrolled with the
International Correspondence Schools studying
algebra, geometry and trig for all I was worth.

Came week-end liberty, I studied. Came a
holiday, I studied. Came the end of the six
weeks, I was top man in the class. Within

Ordinarily, a man can get along without a
high school diploma. Plenty of men have. But
not in the Navy. At least not in the U. S. Navy
Materiel School at Bellevue, D. C., back in
1929. In those days a bluejacket had to have
a mind like Einstein’s. And I didn’t.

“Godfrey,” said the lieutenant a few days
after I’d checked in, “either you learn mathe-

matics and learn it fast or out you go. I'll give
you six weeks.” This, I figured, was it. For a
guy who had to take off his shoes to count

six weeks I had mastered two years of high
school math, thanks to the training I’d gotten.

I.C.S. made the impossible —easy!

GET EXPERT 2 FREE BUUKS Free, illustrated catalog on career that interests you. Also 36-page, pocket-
GUIDANCE : size guide to advancement, “How to Succeed.” Just mail the coupon!

I.C.S., Scranton 9, Penna.
Without cost or obligation, send me “HOW to SUCCEED'" and the booklet about the course BEFORE which | have marked X:

ART O Heating [ Petroleum—Nat’l Gas O Electrical Drafting POWER

[0 Commercial Art [ Painting Contractor O Pulp and Paper Making [ Electric Power and Light O Combustion Engineering

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 2877-K, SCRANTON 9, PENNA.

[ Magazine !Mlustrating O Air Conditioning [ Plastics O Lineman O Diesel—Electric
[ Fashion liustrating [ Electrician CIVIL, STRUCTURAL HIGH SCHOOL O Electric Light and Power
I Cartooning BUSINESS ENGINEERING O High School Subjects O Stationary Steam Engineering

O Sketching and Painting [J Business Administration 0 Civil Engineering O Mathematics [ Stationary Fireman

D Show Card and Sign Lettering O] Certified Public Accountant 5 structural Engineering O Commercial RADIO, TELEVISION

AUTOMOTIVE O Bookkeeping and Accounting 5 Surveying and Mapping 1 Good English COMMUNICATIONS
O Automobile, Mechanic [ Office Management O Structural Drafting MECHANICAL 0O Practical Radio—TV Eng'r’ing
0O Auto Elec. Technician O Stenography and Typing 0 Highway Engineering AND SHOP O Radio Operating

O Auto Body Rebuilding
and Refinishing

[ Diesel—Gas Engines O Business Correspondence
AVIATION O Letter-writing mprovement DRAFTING

O Aeronautical Engineering Jr. [ Personnel and Labor Relations Aircraft Drafti

[ Aircraft Engine Mechanic O Advertising a A"Ch’.a ”’"'6‘3 i

O Airplane Drafting O Retail Business Management O Architectural Drafting

[ Secretarial

O Radio and TV Servicing
[ Federal Tax

O Television—Technician

O Electronics

0O Telephone Work
RAILROAD

O Locomotive Engineer

O Diesel Locomotive

[J Mechanical Engineering
O Industrial Engineering
O Industrial Supervision
O Foremanship

[ Mechanical Drafting

0O Machine Design-Drafting
[ Machine Shop Practice

O Reading BlueErints .
[ Construction Engineering
O Sanitary Engineering

BUILDING [J Managing Small Business O Electrical Drafting O Tool Design O Air Brakes [ Car Inspector
O Architecture O Ocean Navigation g gtechanlcall)Drfen‘(tlng O Industrial instrumentation O Railroad Administration
O Arch. Drafting 0O Sales Management o Sh"‘c‘“"a't rs 'trt‘g O Machine Shop Inspection TEXTILE
O Building Contractor [ Short Story Writing 0] Sheet Metal Drafting O Reading Blueprints O Textile Engineering

O Ship Drafting P

O Mine Surveying and Drafting B gggli"a‘:c'}sic Welding
ELECTRICAL

O Electrical Engineering

O Electrician

O Electrical Maintenance

O Estimating

O Carpenter and Mill Work
O Carpenter Foreman

O -Reading-Blueprints

O House Planning

O Plumbing

O Creative Salesmanship

O Traffic Management
CHEMISTRY

O Chemical Engineering

O Chemistry

O Analytical Chemistry

O Cotton, Rayon, Woolen Mfg.
O Carding and Spinning

O Heat Treatment—Metallurgy [ Warping and Weaving

[0 Sheet Metal Work 0O Loom Fixing [ Throwing
O Sheet Metal Pattern Drafting O Finishing and Dyeing

O Refrigeration [ Textile Designing

Name. Age Home Address.
City Zone State Working Hours AM. toP.M
Occupation Canadian residents send coupon to International Correspondence Schools Canadian, Ltd.,

Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.

JANUARY, 11954

wWWW americanradiohistorv com


www.americanradiohistory.com

gives

BETTER

UHF

RECEPTION . . ..

"ANACONDA"

finest UHF Foam
Polyethylene transmission
line
‘. NO MOISTURE |

PROBLEMS!

® NO TERMINA-
TION PROB-
LEMS!

® EXTREMELY
LIGHTWEIGHT!

* LOW

ATTENUATION!

Has all channel reception for
both UHF and VHF

‘We have a UL approved universal type ''Lightning
Arrestor'’ for use with all Anaconda UHF lines &
ather types of flat or raund TV wires. A stripper for
easy installation is also available.

Write for Samples and New
Descriptive Literature

Sold through recognized jobbers only!

““National distribstors and worehouse
for ANACONDA densheath television
and rodio wires .and cables”

e

WIRE & SUPPLY €O.

2850 lrving Park Road ° Chicago 18, M.

RADIO BUSINESS

Merchandising and Promotion
Aerovox Corporation, New Bedford,
Mass. designed a new Ceramic Center

display and dispenser cabinet which
holds 700 window cartons of the com-
pany’s ceramic capacitors.

Raytheon Manufaeturing Co.,, Wal-
tham, Mass., in co-operation with its

Boston area distributors, held a lecture
for service technicians in Boston. Bill
Ashby, staff lecturer of Raytheon, out-
lined the company’s new Service Saver
plan which tells the service technician
how to save time on service calls and
how to build good will and extra busi-
ness with his customers.

Finney Co., Cleveland antenna man-
ufacturer, set up an exhibition of its

antennas in a Fort Wayne, Ind. depart-
ment store in conjunction with the

www americanradiohistorvy com

opening of WKJG-TV, new Fort Wayne
TV station. The company followed up
with an advertising campaign over the
new station.

Alliance Manufacturing Co., Alliance,
0., reported considerable success with
the fall advertising campaign on its
Tenna-Rotor and other TV accessories,
according to John Bentia, Alliance vice-
president. An independent survey re-
ported that the company ranked 16th
among national TV spot advertisers.
Mr. Bentia also announced that the
company’s tie-in promotion with the
Milwaukee Braves on the Alliance u.h.f.
converter last fall in the Milwaukee
area was highly successful.

Simpson Electric ‘Co., Chicago, re-
cently sponsored a series of lectures
for service technicians in Northwestern
cities. Lloyd Austin, assistant chief en-

‘gineer for Simpson, demonstrated the

use of Simpson equipment in TV align-
ment.

Javex, Redlands, Calif., designed a
new plastic promotional package for

distributors who carry its line of wall
plates and other products.

Cornell-Dubilier, South Plainfield,
N. J., developed a new compartment
type, plastic, hinged-cover case for an
assortment of 76 of its most popular
Cub capacitors.

Ram Electronics, Irvington-on-Hud-
son, N. Y., held another in its series of
forums for service technicians in the
St. Louis area under the joint sponsor-
ship of its distributors in that territory.

Jensen Industries, Chicago, issued a
new pocket-size booklet for service tech-
nicians telling how they can add $240
a year to their income by selling just
one Jensen needle per day.

Production and Sales

RETMA reported the sale of 7,522,862
cathode-ray tubes and 347,152,450 re-
ceiving tubes for the first 9 months of
1953. This compares with 3,908,745 cath-
ode-ray tubes and 245,689,629 receiving
tubes for the 1952 period. RETMA an-
nounced that 5,524,370 TV sets and
10,149,163 radios had been produced in
the first 9 months of 1953. This compares
with 3,670,590 TV sets and 7,528,412 ra-
dios produced in the 1952 period. The as-
sociation also noted that 4,300,360 TV
receivers and 4,526,186 radios (exclud-
ing car radios) were sold at retail durs
ing the first 9 months of 1953.

RADIO-ELECTRONICS
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the only COMPLETE catalog
for Everything in TV, Radio
and Industrial Electronics

ey
s ot BRRSTEAR

nics

riol Electro!
in Rodio Talevision ond indus!
yerything ! .

NIl 1954 ALLIED

Sl 268-PAGE CATALOG

ot O PAGE 260

The World's Largest Stocks
® TV and Radio Parts A == SEND FOR IT TODAY

® Test Instruments | Get ALLIED’S latest catalog—268 pages
® High-Fidelity Equipment LY packed with the world’s largeést selection of
® Custom TV Chassis quality equipment at lowest, money-savimg
® AM, FN. Tuners and Radios prices. See a | the latest releases in custom TV
chassis, TV antennas and accessories; AM amd
FM tuners and radios; everything in High-Fidelity
custom components; latest P. A. Systems and
accessories; recorders and supplies; Amateor

® Builders’ Kits, Supplies receivers, transmittars and station gear;
¢ Equipment for Industry specialized industricl electronic equipmert;
test instruments; builders’ kits; huge listings

® Recorders and Supplies
® P.A. Systems, Accessories
® Amatetrr Station Gear

> of parts. tubes, tools, books—your choise

5 m of the world’s most complete stocxs

Fastest SerV'ce of quality equipment. ALLIED gives ycu
O o g every buying advantage: speedy shia-
mn E’e‘fron" Supply T\ﬁ rent, exper personal help, lowest

big 1954 ALLIED Catalog. Keep it
handy—and save time and money.
Send for your FREE copy today.

ELECTRONIC -
NEW HOME OF b g SAVE ON EVERYTHING

B ING GUIDE ~
ALLIED RADIO UYING GUIDE § s IN ELECTRONICS
ultra-modern facilities FREE!

TO SERVE YOU BEST

' ALLIED RADIO
— — World’s Largest Elect-onic Supply House

% 3 puices, assured satisfaction. Get the

SEND FOR THE LEADING

ALLIED RADIO CORP., Dept. 2-A-3
EASY PAY TERMS TV and HI-FI SPECIALISTS 100 N. Western Ave , Chicago 80. lliinois

Use ALLIED'S liberal Easy To keep up with developments in

E 268- 54 ALHED Catal
Payment Plan—only 10% | High-Fidelity and TV, look to [ Send FREE 268-Page 1934 ALHED Catalog

down, 12 months to pav— ALLIED. Count on us for all the

no carrying charge if you latest releases and largest stocks Nome

pay in 60 days. Available of equipment in these important

on Hi-Fi and P.A. un ts, fields. If it's anything in High-

recorders, TV chassis, test Fidelity or Television—we have it Address

instruments, Amateur gear. in stock? N
City Zone, State e
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You get latest |
tube test data

With the Jackson Model 648 Dynamic®
Tube Tester is furnished a roll chart
which gives tube data on recently re-
leased types, all generally used types,
and many older types.

Besides, to keep you right up-to-date
between roll chart revisions, we promptly
issue a Bullet-in to distributors giving |
the test setting data on newly announced ’

i

tubes. The Bullet-in also tells when re-
vised roll charts are ready.

This extra service keeps users of Jack-
son Tube Testers strictly on the ball
—and that’s what alert electronic ex-
perts want to be! |

Get complete information from your
electronics distributor—or write us. |

JACKSON |

ELECTRICAL INSTRUMENT CO §

*'Service Engineered”’
Test Equipment

DAYTON 2, OHIO

In Canada:
The Canadian Marconi Co.

RADIO BUSINESS

Shows and Conferences

The Second International Sight and
Sound Exposition will be held in the
Palmer House, Chicago, September 30
through October 2, 1954, a month later
than the 1953 show. The show manage-
ment announced there would be a 759
increase in display space.

The 1954 Audio Fair—Los Angeles,
sponsored by the Los Angeles section of
the Audio Engineering Society, has
been scheduled for February 4-6 in the

| Alexandria Hotel.

New Plants and Expansions

Sylvania Electric Products broke
ground on a new 20-acre site in Fuller-
ton, Calif., for a new TV picture-tube

completion on a 200,000-square-foot ex-
tension to its TV picture-tube plant in
Seneca Falls, N. Y. It will be used for
the manufacture of large picture tubes
and for pilot production of color tubes.

Allen B. Du Mont Laboratories moved
the Teletron Service Department of its
Cathode-Ray Tube Division to new and
larger quarters at 760 Bloomfield Ave.,
Clifton, N. J.

Waldom Electronics broke ground for
the construction of a modern new plant
in Chicago. The new plant is expected
to double the company’s production eca-
pacity for its electronic components and
Croname products.

Business Briefs

-« . RCA announced that it will begin
deliveries of its compatible color TV
broadcast equipment before the begin-
ning of 1954.

. . . Channel Master Corp., Ellenville,
N. Y. is sponsoring an educational
program for its employees under which
they may study any course related to
their jobs at any school in the country.
Channel Master will foot the bill for
tuition, books, and any necessary
laboratory fees.

- . . JFD Manufacturing Co., Brooklyn,
N. Y., protected the design and con-
struction of its lightning arresters
which have sawtooth contact washers
with U. 8. patents.

- . . The Gaslight Club, a private club
in Chicago, was opened by the Secret

| factory. The company is also nearing |

16, a group of prominent men in the |
electronics industry headed by Burton '

Browne, owner of the Chicago adver-
tising agency bearing his name.

. . United Catalog Publishers, Ine.,
New York City, introduced its File-O-
Matic perpetual counter catalog service
for distributors.

- . . NEDA announced more definite
plans for its series of regional educa-
tional conferences for distributors, at
a committee meeting in Pittsburgh. The
first meeting will be held in New York
City, in the Hotel New Yorker, on
either February 8th or March 1st.

¢ . Sarkes Tarzian Rectifier Div.,
Bloomington, Ind., recently conducted a
survey among consumers (predom-
inantly women) in an effort to deter-
mine their reaction to color TV. Accord-
ing to George Eannarino, director of
the Rectifier Division, $500 was the

www americanradiohistorv com

[
"
]
|
|
[
|
|
l

5
5 080
onat Suint

P

HOWARD W. SAMS'

“DIAL CORD
STRINGING GUIDES”

L
i
8 Shows you the ONE right &
8 wayto string any dial

e

cord in just seconds . ..

There is only ONE RIGHT WAY to
string a radio receiver dial cord, and
. these are the only books that show
*  you how. They cover thousands of
receivers, clearly illustrating each
dial cord system in a legible diagram
that shows you how to solve the
knottiest stringing problem in sec-
onds. You'll say goodbye to trouble
when you own these invaluable
guides—they pay for themselves in
. the time you save!

G

VOL. 4, Latest volume includes dial cord
stringing diogroms for hundreds of rodio ond
TV-rodio receivers produced from mid-1951
through 1953. Includes cumulative index to
oll 4 volumes. 96 poges. 54" x 82",

ORDER DC-4.Only............... $1.00

T

VOL. 3. Includes dial cord stringing diograms
for rodio receivers produced from 1950
through mid-1951, os well os TV-rodio
-~ receivers produced from 1946 through mid-
1951. 96 poges. 5%2” x 82",
ORDER DC-3.Only.....couvuvun..

VOL. 2. Covers diol cords used in receivers
produced from 1947 through 1949, indexed
for quick reference. 96 poges. 52" x 812",
ORDER DC-2.Only............... $1.00

VOL. 1. Complete dial cord stringing dota
for hundreds of receivers produced from
1938 through 1946.112 pages. 52" x 8%2".
ORDER DC-1.Only.......cuvnn.. $1.00

OWN ALL 4—LICK ANY DIAL CORD
STRINGING PROBLEM IN SECONDS

HOWARD W. SAMS & €O., INC.
i |
| Order-from your Parts Jobber today, or |
| write to Howard W. Sams & Co., Inc., |
2205 East 46th St., Indianapolis 5, Ind. I

| My (check) (money order) for $. .

enclosed. Send the following books:
0 DC-4 ($1.00)
0 DC-3 ($1.00)

0O DC-2 ($1.00)
O DC-1 ($1.00)

Name. ..

Address
1tYARL . do o . 2 Zone. .. .State........

RADIO-ELECTRONICS
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| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

J. E. SMITH
President
National Radio
Institute
Washington, D.C.
40 years of success
- training men at
home in spare time.

Practice Servicing
with Equipment | Send

Nothing takes the place of PRAC-
TICAL EXPERIEI\?CE That’s why
NRI training is based on LEARN-

Practice Broadcasting
with Equipment | Send

As part of my Communications
Course I send you kits of parts to
puild the low-power Broadcasting

Transmitter shown at the left.
You use it to get practlcal experl-
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

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.

. equipment you build.

AVAILABLETO

VETERANS

UNDER G.I. BILL

r------—-----------------------—a—-—--
]
3 CUT OUT AND MAIL THIS CARD NOW
i
' Sample Lesson & 64-Page Book
]
' DOt
\
! This card entitles you to Actual Lesson on Servicing,
]
shows how you learn Radio-Television at home. You’
[ ] also receive my 64-Page Book, “How to Be a Success
T ’ il s G N F 0 in Radio-Television.’’ Mail card now!
elevision Is row"'g as' ] NO STAMP NEEDED! WE PAY POSTAGE
(] ° l .
Making New Jobs, Prosperity | M e swiTH, Presidom,
National Radio Institute, Washington 9, D. C.
More than 25 million homes now have Television sets ] Mail me Lesson and Book, “*How to Be a Success in Radio-
and thousands more are being sold every week. Well ] Television.” (No Salesman will call. Please write plainly.)
trained men are needed to make, install, service TV sets.
About 200 television stations on the air with hundreds ] NAME. ! SEERLE= 51 n s GRS Fou i
more being built. Think of the good job opportunities [}
here for qualified technicians, operators, etc. If you're i U L —. L]« pTTe
looking for opportunity get started now learning Radio-
Television at home in spare time. Cut out and mail ) CITY.. ... Bratons! - ..ZONE.. .STATE..... ..
fostage free card. J. E. Smlth President, National Radio 1 et
nstitute, Washington, D. C. OUR 40TH YEAR. | VETS of discharge. . ... ... .. . .. ekl o s
i B CDE
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Train at Home to JumpYour Pay

asaRADIO-TV 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

ood, the trained man makes the BETTER
gAY, 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.

Radjo-Television is today’s opportunity
field. Even without Television, Radio is
bigger than ever before. Over 3,000 Radio
Broadcastin%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 256 million Television
sets already in use. There are channels for
1,800 more Television Stations. Use of

ul. J. E. Smith, President, National Radio
Institute, Washington 9, D. C. OUR 40TH
YEAR.

fr * F R S R R R B B 2 R B B B B B B OB B B2 B N B J N B & J |

Aviation 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
gves experience on circuits common to

OTH dio and Television.

Find Out About the Tested

Way to Better Pay

Read at the gight 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, $16 a week extra fixing
Radios in spare time starting soon after
enrolling. Read how my graduates start
their own businesses. en take the next
step—mail card below.

ou 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. 1 want you to see my
684-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 $6
a month. Many graduates make more than
the total cost of my training in two weeks.
Mailing postage free card can be an im-
Forumt step in making your future success-

FIRST CLASS
Permit No. 20-R
(Sec. 34.9, P.L&R)
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts., N. W,
Washington 9, D. C.

(I R R F R R B E R R R R R R B0 0 0 0 B 0 3 |

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 ., .

Mail card below now.

€
X,
=)

74

Handicapped
but Successtul

‘1 am now Chief Engi-
neer at WHAW. My
ieft hand ix off at the
wrist. A mancando . ..
if he wants to.” R. J,
Hailey, Wentoh, W, Va,

Control Operator,
Sration WEAN

“I recelved my licens
and worked on wships.
Now with N un
control operator. NRI
ecourse Is complete.” R.
Arnold. Rumford, R. I.

Hos Growing
Business

“Am becoming expert
Tetetrician as well as
Radlotrielan. Without
our course this would
e Iimpossaible."” P,
Brogan, Loulsville, Ky.

.. 8o they
. 80 they acted!

. reading my ad! They decided
they should KNOW MORE
could EARN MORE .

Ll

.

d
| TRAINED THESE

4
$10 a Week
in Spare Time

‘*‘Betore finishing, I
earned as much as 810
a week In Radio servic-
ing. In my spare time. I
recommend NRI”, 8.
J. Petruff, Miami, Fla.

Has Own
Radio-Television Shop

“Dolng Radlo and
Television servicing full
time. Have my own
shop. I owe my success
to NRI." Curtis Stath,
Fort Madison, iown.

Got First Job
Thru NRI

"*My firat job wai with
KDLR. Now Chief
Engr. of Radio Equip-
ment for Police and

Dept.”” T. Norton,
Hamilton. Ohlo.

Find Out What RADIO-TV Offers You

2wy ] SAMPLE LESSON
/and 64-PAGE BOOK

Start Soon to Make %10,
%15 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 en-
rolling. I start sending you
special booklets that show you
how to fix sets the day you en-
roll. The multitester you build
with parts I furnish helps dis-
cover and correct troubles.

Do You Want Your Own Business?

Many NRI trained men start
their own successful Radio-Tele-
vision sales and service business
with capital earned fixing Radios
in spare time. My book tells how
ou can be your own boss. Joe
avers, a graduate of mine, in
Asbury PEH‘EI: N.J., writes: **I've
come a long way in Radio and
Television since graduating.
Have my own business on
Main Street.”

www.americanradiohistorv.cam


www.americanradiohistory.com

RADIO BUSINESS

price set as the limit most of those
questioned would pay. However, an
overwhelming majority would be satis-
fied to wait two years if the price could
be brought down to $300.

. . . The General Electric Tube Dept.,
Schenectady, N. Y., has launched a
new program of controlled field testing
of its TV receiving tubes, according to
John T. Thompson, manager of replace-
ment tube sales for the Tube Depart-
ment. The program is being conducted
by Howard W. Sams & Co., Indian-
apolis, Ind.

. .. Superex Electronies Corp., Yonkers,
N. Y, is now operating Rayburne Corp.
and will market the combined lines of
electronic components and equipment
under the Superex name. Superex is
headed by engineers Daniel Schulman
and Marvin Buchalter.

... The Finney Company, 4612 St. Clair
Avenue, Cleveland 3, Ohio, manufac-
turers of the FINCO 400-A fringe area
antenna, have obtained a court judg-
ment for damages and a permanent
injunction against a Canton, Ohio serv-
ice company that had been selling an
antenna much inferior to the FINCO as
a genuine FINCO antenna.

The following quotation is reproduced
from a decision of the Court of Com-
mon Pleas, Stark County, Ohio,
November 6, 1953: “Being fully ad-
vised in the premises and by agreement
of the parties hereto, the Court finds
that the defendant has engaged in un-
fair competition, as in said petition
complained of, by passing off unto its
customers, as “FINCO” antenna, other
antennas of similar appearance which
were not genuine “FINCO” antennas
and which were not products of the
plaintiff, and that plaintiff is entitled
to an award of damages and a final and
permanent order restraining defendant
from further unfair competition with
the plaintiff.”

Within a week after the decision was
rendered, The Finney Company ran a
large ad in the Canton newspaper
reproducing a paragraph from the
court decision and warning the Canton
public against the possibility of being
victimized in the future by the few and
isolated service companies who engage
in unscrupulous substitution practices.

. 1954 Electronic Parts Show man-
ager, Kenneth C. Prince, announced that
contracts for more than one half the
Exhibition Hall space at the Conrad
Hilton Hotel for the May show had been
received within ten days of the original
mailing. Drawings for space were held
in New York City, December 9th.

. . . National Union Radio Corp., Hat-
boro, Pa., has begun pilot production on
RCA color tubes and it announced plans
to begin similar production on the CBS
color tube as well, at a later date.

... The 1954 Western Electronic Show
and Convention to be held in Los An-
geles will have Mal Mobley, Jr. as busi-
ness manager. Heckert Parker, business
manager of the 1953 show, will act as
management consultant. END

JANUARY, 1954

TUNG-SOL PICTURE TUBES

D

\

Gun made of best grade non-
magnetic steel.

Glass bead type assembly isj

stronger both mechanicailyand
electrically — gives greater pro-
tection against electrical leakage.

Rolled edges in gun minimize
corona.

Custom built stemwith greater
spacing between leads assures
minimum leakage.

Low resistance of outside
conductive coating minimizes
radiation of horizontal oscillator
sweep frequency.

|

i

L

Tung-Sol makes All-Glass
Sealed Beam Lamps, Minia-
ture Lamps, Signal Flashers,
Picture Tubes. Ruadio, TV and
Special Purpose Electron Tubes
and Semiconductor Products.

www americanradiohistorv com

Double cathode tab provides
doubie protection against cath-
ode circuit failure.

Selected screen composition
resists burning (X pattern).

Rigid control of internal con-
ductive coating provides utmost
service reliability.

Designed for use with single or
doublz field ion trap designs.

One-piece construction of
parts assures better alignment.

Maximum dispersion or
screen coating assures uniform
screer; distribution.

TUNG-SOL

RADIO AND TV TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices: Atlanta, Chicago, Columbus, Culver
City (Los Angeles). Dallas, Denver, Detroit,
Newark, Seattle.

YOU CAN BUILD A REPUTATION ON TUNG-SOL QUALITY j

‘


www.americanradiohistory.com

OUT-PERFORMS:

this . . . fthis...

1

this . or this

. amnzine VHF

CHAMPION"®

a NEW KIND of Antenna

that out-performs every all-channel
VHF antenna ever made — —

and many Yagis, too!

America’s servicemen have spokent! In only 2 months,
they’'ve made the CHAMPION the nation’s top-selling VHF
anterna! It’s tke highest goin all-channel VHF antenna ever
developed, and its performance has now been proven by over
30,0C0 outstanding installations.

Only the CHAMPION has the unique new “Tri-Pole?, o
triple-powered dipole system in which the Low Band dipole
akso functions as three dipoles tied together, in phase,
on the High Band.

Folded dipoles throughout give close to 300 ohms
impedonce across entire bond. Lightweight, all-aluminum
censtruction. Available in one, two, or four-bays.

* 11.13 DB High Band gain
¢ 6Y2-7%2 DB Low Band gein

Assembles faster than o five-element Yogi,
Screen “Pops-Up’’ instantly, ""Tri-Pole’’
ossembly jus? snaps into ploce.

CHANNEL MASTER CORP.

iRyt n v

The stacked CHAMPION provides:

\Jf

\\ X

|

VAR

. CHANNEL

2t
.
e

' _)P_; “' B ¥ 3
5 ) SPA CE! 2

horizontal

palar pattern
{relative
voitage)
i i
B AT W7~ ot T ]
v feamn " {ropet >
b7 3 o Ea
b S o e 4
: .'a._} L
- -'.n -t ]
fe 2
madil ma. [ Wetpebee ]
328 ingle boy $20.63
Daira,. 325.2 we boy 41.%
& ¢ 3254 Hovr bay s8.4
= % Sepsrete Saking Hormeores
A = 325.3 2 boy nomeney $2.08
) & 325-5 4 hoy hemesses 4.

“Pat. Pend.
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3 great, new UHF antennas

by CHANNEL MASTER

STACKED TWIN
CORNER REFLECTOR ..cci vo. 1062

The most powerful UHF fringe area
installation you can make today!

® Broad Band caverage — yet out-perfcrms most
stacked Yagis.

& Covers every UHF channel, not just segments of
the band.

@ New impedance-matching, two-stage stacking system.

Another original Channel Master development!

Model No.[ Description Lis? Price
_406 Twin Corner Reflector § $18.06
406-2 | 2-8cy Twin Corner 36.1C
Refiector. Stocking
hertess furnished

TT406-3 | Stacking harness only, 2.08
i fuanished separately

§ the first UHF
' CORNER REFLECTOR

model no. 409

Only CHANNEL MASTER'S
CORNER REFLECTOR can be adapted
to any kind of UHF ingtallation —
with or without YHF — ot no exitra
cost. Every antenna ccntains all
necessary hardware and braces for
BOTH popular types cf mounting.
Sharp directivity and enusually h'gh
this way . . . or this wey goin across entira UHF band.

\h%’ ,

B
A\

{

only

3903 Installs instantly ! Origiral Channzi Master assembly e
: feature: Sceeen swings open like a bock — ™~
Ile dipole assembly snops infc place.

“S w E E T 1 6 s The World's First 15-Element UHF Yagi!
®

Custom-designed for your particular

area.
® Super-power! Sensational fringe model no. 420

area recepton. Seed for complets
e Delta-Weld design. Elements WELDED $8.§ list tocHBICRIt iteral v

to crossarm. Delta-maiched dipole gives
uniform impedance.

e Wide bard coverage, up to 21 channels. CHANNEL MASTER CORP.
® Average gain: 13 DB single L oat
16 DB stccked

,\‘.Q “ !1(t

Copyright 1953, Channel Master Corp.



www.americanradiohistory.com

24

“Colonr 7e/ea4/ua

A special issue containing

A 15 N.T.5.C. Monographs

The National Television Systems Committee has authorized
IRE to publish its long awaited Monographs in the January
1954 special Color Television issue of “Proceedings of the
[-R-E” — thus giving them industry-wide distribution for
the first time in print.

A 25 additional Color TV articles -

will also appear in this issue, which brings the reader up-
to-the-minute on the developments of Color Television. Cop-
les of the first Color Television issue are still available and
combined with this second Color Television issue will form
a complete bibliography of major historical importance.
Also included in the January issue will be a complete listing
of the N.T.S.C. system specifications as submitted to the
F.C.C.; and field test reports on the system’s performance.

A in “Proceedings of the I‘R*E” January ‘54

Available to non-members for $3.00. Extra copies to I R E
members are $1.25. All members get one copy free!,

Anolher
M M I R E is an organization of 33,812 member-engineers. There are
Dddue! no company memberships. Operating continuously since 1913,

its sections meet in 78 cities. 21 specialized Professional
Groups widen the scope of its member-sm vices and 40 tech-
nical committees help the industry.

“Proceedings of the I*R*E”

Published by

THE INSTITUTE OF RADIO ENGINEERS

1 East 79th Street, New York 21, N. Y.

RADIO-ELECTRONICS
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You can’t

“do without...

I Tough, compact styrene
case with clip lock.

for only 15

Sylvania Premium Tokens. T

NO MORE FUMBLING inside dark
radio and TV cabinets. At the flick
of a switch, a bright light automati-
cally focuses right at the spot you’re
seeking. Saves your time . . . im-
proves your work.

3 Handy Tools in 1. Magnetized
Phillips and Flathead screwdrivers,
nylon alignment tool —all 3 built
into break-resistant lucite shafts
perfectly fitted to flashlight handle.

SYLVANIA.

-
Se

25

T

SYLVANIAS

WELLTOOL

A NEW, 'I'IME-SAVING TOOL-SENSATION!

Flash-light handle for
interchangeable tips.

YOUR 3 MOST NEEDED TOOLS
IN 1KIT-

Flat screwdriver, mag-
netized rempered steel,
clear lucite shaft for
tight fitting handle.

Without doubt, this SEE-WELL
Tool Kit is one of the slickest, quick-
est service tools ever built!

See your Sylvania Distributor To-
day! He has this remarkable tool kit
for you now —you need only 15 Syl-
vania Premium Tokens. The time to
get this valuable Sylvania See-Well
Tool Kit is NOW —so don’t delay,
order high quality Sylvania tubes
TODAY.

Sylvania Electric Products Inc. Dept. 4R-3801, 1740 Broadway, New York 19, N. Y.

fn Canada: Sylvanla Electric [Canada) Ltd.
University Tower Bidg., St. Catherine Street, Montreal, P. Q.

LIGHTING <+ RADIO -

JANUARY, 1954

ELECTRONICS -

TELEVISION

Break-resistant Iucite

TR spotlights work.
. 1 -

o

Stainless steel handle
with built-in flash-light.
Uses 2 pencil light bat-
teries of any size (not in~
cluded in kit).

Magnetized tempered
steel Phillips screwdriver
head embedded in clear
lucite shaft.

Nylon, non-conductive
alignment tool on lucite
rod, to reach and see
what you're doing.

r 1

| 1

g Remember, you get 1 token : .

§  with every 25 Sylvania Receiv-  §

= ing Tubes or every Sylvania : '
i TV Picture Tube you buy. i

| | .3
L e U el

A\
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P i, i

For accurate
Jexible amd
' quick tube

- testing 4t
low cost...

' model 3134
N

/ ~ AN \‘
= L 7N
()

-i YOU CAN TEST MORE TYPES of
o tubes, also appliances for shorts
and open circuits.

HODEL 34)3-4

&

SHORT tgsy
kA
= :
2.5,
2

1
082
OFF,

126
196
25

32

Model 3413-A...879.50 ot your dis-
tributor. (Price subject to change.

BY

Adapter, $7.90 Add‘l.

2.

<
JUST SPIN THE KNOB—for correct, '

last-minute data, on the speed roll
chart. Lists 700 tubes.

3 YOU CAN COMPENSATE for line
= voltage—just throw snap-action
switch.

4 YOU CAN TEST EACH ELEMENT
¢ in each tube—by a simple flip

of the switch.

5.

YOU CAN TEST THE NEW TUBES—
including those with low cathode
current.

YOU GET NEW TUBE DATA—im-
® mediately, while it is still news.
No waiting.

Nearly Half a Century of Service to the Service Man

FOR THE MAN WHO TAKES PRIDE IN HIS WORK

TESTS PICTURE TUBES, TOO! With this
BV Adapter, Model 3413-A lests every
tube in a TV receiver, including the Pic-
ture Tube—withou! even removing tube
Sfrom receiver or carton! Saves timel

Iriplett

TRIPLETT ELECTRICAL-INSTRUMENT CO.. BLUFFTON, CHIO, U.S. A.

www. americanradiohistorv com

RADIO-ELECTRONICS


www.americanradiohistory.com

N
N
N
N\
\\\\ e
~

JFD's JeT 213S outperforms all other
VHF antennas covering the chan-
nel 2-13 spectrum,

Rugged, completely pre-assembled,
the design of the SUPER-JET COM-
BINES THE BEST OF BOTH THE
BALINE YAGI AND THE JeTENNA
for unequaled deep fringe perform-
ance and flat-high gain no-dip
response.

Narrow side lobes in the SUPER-JET
provide highly directive UHF cov-
erage equal in gain to stacked
bowtie and reflector. An extra fea-
ture at no-extra cost.

Delivers single 10-element Yagi
performance on each channel

Write for Form 230.

HERE ARE THE FACTS—
COMPARE FOR YOURSELF.

- E] E]
ioge 9 088 B O
[ZE] o8 ©3 5B H
[N g 2 0%
2 Lg ®mg wg BE A
SE s = =
2 % 8% 8% 8%
w »9 Ho fw ®» y
2] m x| n
= 4 z ; E
2 2 2 1
m ®m = 5
w >
65 450 075 00 40

w
[
w
w
o

7.5 5.00 5.0

2

3
95 575 45 40 70 4
85 300 35 325 625 5
"85 250 35 30 50 6
“1L0 350 60 45 525 7
110 100 70 70 60 8
120 00 65 70 525 9
120 875 775 80 725 10
1125 875 80 100 925 Il
1275 50 75 100 65 12

120 75 60 90 70 13
DB GAIN

Worlds’ largest manufacturer of TV antennas and accessories.

YES NO NO NO NO goolue
gompletely
T~
YIS No NOo NO YES Bre JFD MFG. CO.

$42.50865.90 $47.50 $34.95 $55.00 LIST PRICE

Model JeT 213 - single - $20.75 list
Model JeT 2135* . stacked - $42.50 list

*Complete with stacking
transformers.

(..

T

Burton browne adv

EROOKLYN 4, N. Y.

wWWW americanradiohistorv.com
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HAS
- Double Lock Stop | &

At last! — an antenna rotator that really stays “on target.”
With Superotor theres no jumping up to make adjustments,
because it locks in place two ways, instead of one. First, a
motor brake eliminates “coasting”; second, a worm gear
lock prevents “drifting.” This exclusive double lock also per-
mits rotation in increments of less than %2-degree, enabling
razor-sharp tuning for top UHF reception!

Compare All The Features, And You’ll Join The Big $witch To Superofor

o Steel-
Detachable Reinforced
Drive Unit Construction

® VP* Tuning
Accurate —Precise
Simple - MeTRZIIIOOTS

AL— First 2925 EAST S5TH STREET i
|

Applied for CLEVELAND 27, OHIO

Copyright
e —— LEADING THE WAY TO BETTER PRODUCTS - —_——

RADIO-ELECTRONICS
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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 mep 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.

Since 1927, CREI has given 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. CRE] 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
carefully 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,

CapriToL RaDIO
ENGINEERING INSTITUTE

An Accredited Technical Institute e Founded in 1927

3224 16th Street, N.W.

JANUARY, 1954

Washington 10, D.C.

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 Co rporation;
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; Irans-Canada Air
Lines; United Air Lines. Their choice for
training of their own personnel is a good
cue for your choice of a school.

F Benefits Felt

& Right Away.

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.

MAIL COUPON TODAY

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 141-A 3224 16¢h St.,N. W, Washington 10,D.C. viy L

e,y - s _E
Send booklet “Your Future in the New World of Electronics” and course outline.

O TV, FM & Advanced AM Servicing
Practical Radip Engineering
GREATEST Q O Broadcast Radio Engineering (AM, FM, TV)

CHECK
FIELD OF J [

INTEREST

[ Practical Television Engineering
Name. o, x yansmipsssaap-ag

Streetymsa g spse- 1. B

Check—[1 Residence School

MBROADCASTING
TELEVISION
BMANUFACTURING

W COMMUNICATIONS
B SERVICING

WAERONAUTICAL
ELECTRONICS

|3 A 5 ' i '
GREI also offers
Resident Instruction

at the same high technical level—
day or night, in Washington] D. C. New
classes start once a month. If this instruc-
tion meets your reguirements, check the
coupon for Residence School catalog.

INFORMATION FOR VETERANS

I If you were discharged after June 27, 1950—let the

new G. 1. Bill of Rights help you obtain resident
instruction. Check the coupon for full information.

Get this fact-packed haoklet
today. It's free.

Called “Your Future in the New
World of Electronics,” this free illustrated
booklet gives you the latest picture of the
growth and future of the gigantic elec-
tronics world. It includes a complete out-
line of the courses CREI offers (except
Tzlevisionand FM Servicing) together with
all the facts you need to judge and com-
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 you.

[0 Aeronautical Radio
Engineering

3
..................... 1

[1 Veteran

www americanradiohistorv.com
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POLARIZED

CINCH SOCKET NO 9221

§

# “!?ct¢;

MPNEC Lt e b

/ Plugged In for Easy Replacement
- 2 Polarized for Correct Positioning

3 Still Can Be Soldered In The Set

Available In All Sizes.

Write for Further Information.

RECTIFIER DIVISION

415 N. College Ave., Dept.N-1, Bloomington, Indiana
In Canada - 50 St. Clair Ave., N. W., Toronto

a rZ ran

RADIO-ELECTRONICS
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to prepare for a good job or a business
of your own in TV SERVICING

ARE YOU SATISFIED with the position you
now hold? Do you feel you're worth more
money? Are you pleased with yourself, your
work, your associates . . . and your future?
What does the next year hold for you . .
and the year after that?

Are you content merely to plod along
through the best years of your life . . . or
do you want to get into more pleasant work
... hold a well-paid job . . . perhaps establish
your own business?

[f you are looking for a REAL opportunity
... If you want to GrRow with a GROWING
INpDUSTRY . . . If you want tc grasp the suc-
cess that should be yours, rhea we say to you,
study TV Servicing.

Everyone knows that Television is the

fastest growing industry today. Opportu-
nities arc going begging for men who have

the training and ability to grasp them. Now
is the time to start on the road to success
in TV Servicing.

Study at Home in your spare time
The RCA Institutes Home Study Course in
TV Servicing is easy to learn. You progress
rapidly, step by step, as you learn the pro-
cedure of servicing and trouble-shooting TV
receivers and installing TV antennas. Hun-
dreds of pictures and diagrams help you
understand the how-it-works information
and the how-to-do-it techniques.

A Service of
Radio Corporation of America

The RCA Institutes TV Servicing course
was written and planned by instructors with
years of specialized experience in training
men. You get up-to-the-minute information,
too, because you study right at the source

b

* X SEND FOR FREE BOOKLET Mail the coupon—today.
RCA Institutes conducts a resident school in New Get complete information on the RCA INSTITUTES Home Study
York City offering day and evening courses in Course in Television Servicing. Booklet gives you a general outline of
Radio and TV Servicing, Radio Code and Radio the course by uqits. See. how this practical home study course trains
Operating, Radio Broadcasting, Advanced Tech- you quickly, easily. Mail coupon in envelope or paste on postal card.
nology. Write for free catalog on resident courses.

| e e ¢ , MAIL COUPON NOW!

K »

®

RCA INSTITUTES, INC., Home Study Dept. RE154
350 West Fourth Street, New York 14, N. Y.

of the latest developments in Television.
Your lessons are carefully examined and
accurately graded by competent teachers
who are interested in helping You to succeed.

RCA Institutes is licensed by the Uni-
versity of the State of New York . . . an
affiliate member of the American Society
for Engineering Education . . . approved
by leading Radio-Television Service Organ-
izations.

It costs so little to gain so much

RCA Institutes makes it easy for you to take
advantage of the big opportunities in TV
Servicing. The cost of the TV Servicing
Home Study Course has been cut to a min-
imum. You pay for the course on a pay-as-
you-learn unit lesson basis. No other home
study course in TV Servicing offers so much
for so little cost to you.

Without obligation on my part, please send me copy of booklet “RCA INSTITUTES
Home Study Course in TELEVISION SERVICING.” (No salesman will call.)

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

JANUARY, 1954

Name. -
(please print)
Address
City. Zone. State,
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o VERTICAL FREQ. RESPONSE:

NOW...2 SENSATIONAL
EICO SCOPE VALUES!

NEW AMAZING FEATURE PACKED

7" PUSH-P

flat = 2db 10cps — 1 me

221K VIVM KIT $25

@ AC. & DC volts:
0-5, 10, 100, 500,
1000 V (30 KV with
HVP-1 probe). @ 5
ohm ranges from .2
ohm to 1000 megs.
e DC input Z 26
egs. ® 432" meter
movement in can't-
burn-out circuit.
® 1% mult. resis-
tors.

.95, WIRED $49.95.
g —

360K SWEEP GEN. KIT $34.95. WIRED $49.95,
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age of all TV & FM
reqs. from 500 ke to
228 me.

® Sweep width var-
iable 0-30 mc.

® Crystal marker
oscillator, variable
amplitude.

o VERTICAL SENS.: .01 voits i
rms/inch | % .
e HOR. FREQ. RESP.: flat == 0 db HIGH VOLTAGE PROBE $6.95 414K VIVM KIT $34 95, WIRED $54.95.
10 cps — 200 k¢, —4 db at 500 kc ® Extends range of VIVMs
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® SWEEP RANGE: 15 cps-100 ke - Yogr A%, D e
» 3-STEP FREQ.-COMPENSATED oaTnast GareTo ol
ATTENUATOR eliminates freq. - — c— - i . o o~ s ¢3o' XV with HV'Probe)
distortion, overloading. g ® 5 ohms ranges
@ CATHODE FOLLOWER inputs to from .2 ohm to 1000
both amplifiers PIX TUBE ADAPTER megs.
® PUSH-PULL outputs in both amplifiers ‘ar Tube Testers $4.50. e GC Input 2 26
@ RETURN TRACE BLANKING <hecks TV picture tubes mees. i
o INT. VOLTAGE CALIBRATOR file in set. » 1% mult. resistors.
o V & H TRACE EXPANSION & CENTERING:
1.5X full screen without distortion. -
o DIRECT CONNECTION to vert. CRT plates.
o PHASING CONTRDL of intern2l 60 cps §25K TUBE TESER IT $34.95. WIRED $49.95. 950A-K R-C BR'DWGIER:DR.;C{; 9(;50Mp, KIT $18.85.
sine wave sweep. ® [llum. gear-driven .
® AT FRONT PANEL: intensity mod. Input; K “‘Speed Rollchart.”

EICO EXCLUSIVE!

60 ¢ps, sawlooth outputs.

KIT $79.95.

Amazing feature-packed economy-priced

WIRED $129.50.
5" PUSH-PULL SCOPE, 425K,

X

® New lever-action
switches for individ-
ual testing of avery
element.

e Tests all conven-
tional & TV tubes.

® Measures & tests all

| resistors; .5 ohm to 500

megohms.
® Every type conden-

| ser, 10 mmf to S000 m#d.

® 0-500 DC voltage

source for. capacitor
leakage testing.

Wired, $79.95. KIT, $44.95.
® PUSH-PULL V & H amplifiers. Sens: 0.5-.1 rms v/in. Useful to 2.5 mc.
® SWEEP: 15 cps-76 kc. Z-axis intensity modulation. Dual trace positioning controls.

SCOPE VOLTAGE CALIBRATOR KI7 ”ow.' ONlY

COUNTER CABINET for above: add $10.0¢ to
Kit or Wired Prices.
K"'g B 1171K 2ES. DECADE BOX KIT $19.95. WIRED $24.95.

495X XIT .95,
KIT $12.95. WIRED $17.95. » Resistance values from 0 to 99,999

® Sq. wave output at power-line i isi i ol
"elq'lw'l‘g iu'lllbs(g:a‘}e rea;ﬁtngs °l IRED IN TRU EN - ‘-N:S Iﬁr“ehs &3359::\[::'0&;"5"/ accuracy "th’:i;
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2= on each range. i DECADE CONDENSER BOX KIT ; ﬁ
) Bt
TBOXK KIT $14.95. WIRED $19.95. g8
VL 12V BATTERY ELIMINATOR KIT ¢ I.l FET'ME SE RV'CE & e AN capacitars precision sifver —a
losoxcxn szs.sos. WIREQ ssss,ss. - mica, accuracy + 1%. 3]
e DC output: 0-8 V or 0-16 V. w Ringe from 100 mmf — 0.111 4
@ Continuous current rating: c ll Io GU E =
10 Aat6 Vv, 6 Aat 12 V. A BRAT N ARA NT E ~fd n steu.s of 100 mmf. . @r"'
e e i) S i e 2 & Smooth-action positive detent | war B,
200 In :( slvelz Auatean ‘;‘* ing: at less than our cost of handling (See EICO Guarantee czramic switches. ’
@ Separate Voltmeter & -Am- Card enclosed with each Kit & Instrument). Pricex 3% higher on West Coast. Specifications

meter, and grices subject to chang» without notice.

8 315K DELUXE SIG. GEN. KIT $39,35. WIRED $59.95. 565K MULTIMETER KIT $24.95 WIRED $29.95.

g

555K MULTIMETER

KIT $29.95
WIRED $34.95.
{1% precision reststors)

g

® Covers range of 75
ke to 150 me.
® 7 calibrated scales:

New! eico scoopst |

@ 20,000 ©/V; 31 ranges.

— m

S5y
||
5

I
\.' Hep
@ JL

BAR GENERATOR

picture V. & H

352K, WIRED $19.95 KIT, $14.95
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current (proportional to screen
brightness).
o Detects shorted & open ele-
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RAY TUBE CHECKER I

accuracy better than

0.
o Bandspread vernler
tuning.
® 4-step RF shielded
output multiplier: con-
stant output Z.

377K SINE L SGUARE WAVE AUDIO
GEN. KIT $31.95. WIRED $49.95,

o Complete sine
wave coverage, 20-
200,000 cps in 4
directereading
ranges.

o Complete square
wave caverage, 60-

® DC/AC/Output voits:
0-2.5, 10, 50, 250, 1000,
5000. .
¢ DC Current: 0-100 va; 10,
100, 500 ma; 10 A.

® Ohms: 0-2K, 200K, 20
meg.

145K SIG. TRACER XIT $19.95.
WIRED $26.95.

® Audibly signal traces
alt iF, RF, Video & Audio
circuits from ANT to
SPKR or CRY in all Tv,
FM, AM, cte. without
switching.

¢ Germanium crystal
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i g . follower ta over 2 ! e
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320K SIG. GEN. KIT $19.95. WIRED $29.95.
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102 me.

‘0 S-step band switch.

§ 536K MULTIMETER KIT $12.90. WIRED $14.90.
CE 526K MULTIMETER KIT $13.90. WIRED $16.90.
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SUBSTITUTION BOX
1100k WIRED $9.95 KIT, $5.50.,

. . ¢
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Write NOW for FREE latest Catalog C-1
Ask your jobber fer FREE EICO business building decols.™\

Seperate Assembly & Operating Manvals supplied with each EICO KIT!

You build EICO Kits in one evening, but . . . they last o lifetime!
SAVE OVER 50%! See the famous EICO line TODAY, at vour local jobber.
TRONIG : Brooklyn 11, N. Y.
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COLOR TV PROBLEMS

+ « .. The new multichrome sets will make TV history . . ..

HE year 1954 is certain to go down in history as the

official beginning of Color Television in the U. 8. In «

technical sense, color TV is here. In the economic,

business, production, and servicing sense, color TV is
just beginning.

A comparatively small number of color TV sets will be
manufactured and sold in 1954. All will be expensive—four
or five times as costly as monochrome receivers today. It
will be difficult to get any type of color TV set—nor can
one be choosy—customers will have little choice in style
or finish. The screens will be mostly small—15 inch aver-
age. It will also be difficult to get satisfactory TV color
servicing in 1954.

Nevertheless, color TV is here with a bang and the up-
roar it is causing is only second in comparison to the
excitement created when television started a few short
vears ago. And it is quite true that once vou have seen
color television in all its often incredible splendor, you can
no longer doubt that this is the REAL beginning of the
Television Era.

Unfortunately, as so often in the past, under parallel
circumstances, the set industry, as a whole, failed to alert
the public that color TV is definitelv not around the corner,
and that the few thousand color TV sets manufactured in
1954 will only be a token production. For every thousand
anxious customers, there will be only one or two color TV
sets in 1954.

Multichrome TV sets are far more complex than mono-
chrome receivers. They have several times as many parts
and components, thus are more difficult and consequently
slower to assemble. This is true for the complex tricolor TV
tube—only more so. Small wonder then that we cannot rea-
sonably expect mass production of color TV sets running
in the millions in 1954.

Let us also not forget that it took us seven years to pro-
duce the 27 million present black-and-white sets. If all
these receivers were to be replaced or duplicated with color
TV sets, it is probable that it would take us into 1960 to
achieve this output. But, in our opinion, this reasoning is
not sound. Past history in our industry teaches us that,
contrary to early opinions, television never replaced radio.
It did not even make a dent in radio. To the contrary—
and much to the surprise of the industry—there are many
more radio receivers in active use today than in 1947. In-
cidentally, we predicted that too, in no uncertain language
on this page in our June 1949 issue. This history is certain
to repeat itself in TV. Just as not everybody owns a
Cadillac or a Rolls Royce, yet even people not considered
wealthy in the United States own more than one medium-
priced car.

For several vears to come and until color TV sets are
really mass produced, prices will be high—not everyone
will rush to buy one. Many people who can afford it will
certainlv not buy the present small sereen, 15 inch sets—
they will prefer to wait for larger screen types. And most
of those who do buy color TV sets will probably keep their
monochrome sets for the children, or as a spare to be used in
other quarters in the house—particularly where members
of the same household routinely want to watch different
programs. Yes, even the kitchen—if there is sufficient room
—is now a popular spot, often a must, for TV.

But that only scratches the surface. Not everyone likes
color TV. Many older people prefer black-and-white. There
will always be a big demand for monochrome receivers
which will increase us the prices come down. Mass produc-
tion, new techniques, transistors, cheaper cabinets, all will
make it possible to sell good 21 inch black and white sets
for around $100—perhaps for less—in the future.

JANUARY, 1954

-By HUGO GERNSBACK

Add to all this the tens of millions of utility sets, in
offices, banks, factories, jails (for supervision}), two-way
communication, ete., and it becomes plain that the mono-
chrome set will be in the ascendency for many years to
come.

Indeed, we think that it is a safe prediction that in 1960
there will be more monochrome than multichrome TV sets
in use.

As the present trend consistently has been towards
larger and larger pictures, we have even now reached the
practical limit in our direct view television tubes. It is
almost certain that future TV sets—monochrome as well
as multichrome—will be equipped with projection type
TV tubes. This will give us life-size (and larger) faces and
people, projected against a wall or screen. With projection

V it is no longer necessary to have a heroic size con-
sole, as projection tubes are far smaller than cur present
day direct view tubes.

The great trouble with projection TV in the past was
poor definition, dim pictures, focus difficulties and high
voltage servicing trouble. Many of these have now been
overcome. Then, most important, there was the public’s
indifference to the projection idea itself. The reason for
this is simple. Most walls in homes are not white or suf-
ficiently light in color. Roll-up screens make a poor appear-
ance and are psychologically wrong—they always look like
makeshifts. Never—if left hanging—do they blend with the
surroundings. And people just refuse to put up a wall
screen every time they want to turn on the TV.

We therefore advance the thought that the industry
must develop new means to sell projection TV to the public.
The answer is: do away entirely with the present-day
make-shift screem. Develop something both esthetic and
utilitarian.

We can imagine a 3 by 4 foot (or larger) “mirror” per-
manently installed on a wall. When not used as a tele-
vision projection screen. it looks like an art mirror, but
during TV projection the rear of the “mirror” becomes
white and serves as a screen. The trick mirror can be like
a “one way” mirror or a special dichroic type of mirror, or
a combination of both. We can also imagine a beautiful
painting in a frame. But the painting has no canvas—the
scene is painted on a number of closely fitting narrow
wooden, metal, plastic—or other material—slats. By mov-
ing a small lever at the side of the picture frame, the slats
rotate through 180°. The reverse side of the slats are
painted white—making an excellent screen. Move the lever
once more and in a second you restore the original picture.

There are many other optical, chemical and mechanical
ways to accomplish the same result for TV projection
screens.

Let us now consider color TV servicing. Perhaps it is a
blessing in disguise that there will not be millions of multi-
chrome TV sets in 1954. Who would service them? True,
in a few of our larger cities TV set manufacturers prob-
ably are even now training a small body of service tech-
nicians to take care of a few thousand sets. But as there
are over 110,000 TV technicians in the U. S., the great
majority at the present time naturally has had no chance
to even see a color TV set, much less become sufficiently
acquainted with one to learn its intricacies. All this will
take time, just as it took time and study for the former
radio technicians to evolve into TV service technicians.

The servicing of color TV sets is complex and the service
technicians are in for many new and interesting experi-
ences. But by the end of 1954 most of these difficulties will
have been resolved. By then color TV will be on its tri-
umphal rainbow carpeted march.
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ADIO and television technicians,
scientists, the general public, are
today focusing attention on the
absorbing topic of color television.

When can we see it; place it in our
homes; how good and reliable will
“color” be; at what price, or range of
prices?

Today’s color television is the out-
come of many years of careful thought,
persistent ingenuity, and thousands of
experimental hours. That sterling Brit-
ish TV pioneer inventor, John Logie
Baird, made interesting experiments
and gave the art some highly valuable
suggestions as to how his crude tele-
vision images could be combined with
natural colors. There has been scarcely
a television inventor since Baird who
has not conceived some method or ap-
paratus for mingling natural colors
with the present monochrome image.

To actually accomplish this, one must
begin with the television pickup device
or camera. The simplest way to do so is
—quite obviously—to employ three cam-
eras, exactly like the present black-and-
white type, typified by the RCA orthi-
con camera. Most researchers have been
content to use the amazingly faithful
and instantaneous qualities of the orthi-
con—three of these focused upon the
color image to be transmitted: live ob-
ject, wide scene, or Technicolor film.
Each camera is synchronized with the
TV transmitter; each views the scene
through one of three primary color
filters—red, green, and blue—of the
exact shade found by practice to pro-
duce the most nearly correct color or
tint on the final projected image tube,
or sereen. The three colored images are
separated by a dichroic mirror into
three images, each in its own color, and
directed upon the lens of its own orthi-
con. Thus each color image is trans-
lated into a electron image. The three-
electron images are scanned simulta-

H1LUY TELEVISION

neously by the cathode beam in each
pickup camera. The combined electron
output, now in the form of electric,
high-frequency images, is caused to
modulate—at a subearrier frequency—
the common television carrier as it is
delivered to the transmitter antenna.

If the color filters were removed
from the front end of each orthicon,
these would see and translate the same
all-color image, and the resultant would
be that from three identical camera
images—black and white or mono-
chrome, all in perfect synchronism.

The old CBS field sequential color
television system employed only one
camera, located behind a rapidly rotat-
ing tricolor disc. The color segments
transmitted only those picture elements
from the scene which were of the same
color as that of the segment then in
the line of sight. A similar arrange-
ment of a tricolor segmented disc rotat-
ing before the kinescope of the receiver
and synchronized with the disc at the
transmitter camera caused the picture
to be seen in a semblance of its true
colors. The practical limitations of the
sizes of the dise in front of the kinescope
so limited the size of the latter as to
be disappointing to the viewer who had
beecome accustomed to kinescopes of 15
or more inches in diameter. Moreover,
the large, rapidly whirling dise in the
room constituted a serious disadvan-
tage to this method, quite aside from
the fact that the CBS color system was
incompatible and required special fre-
quency standards.

With the casting into limbo of the
rotating disc type of television, and
the rapid development of large cathode-
bean viewing tubes, (10 or 12 inches at
first, then rapidly expanding after the
war to our present 2l-inch and 27- to
30-inch tubes), the combined active zeal
of a hundred inventors and technicians
in a half-dozen laboratories gradually
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resulted in an intelligent aggregation
of ideas from which developed our pres-
ent official National Television Systems
Committee (NTSC) color TV stand-
ards, covering first the optimum use
of the 6-megacycle band which the Fed-
eral Communications Commission had
allotted for monochrome picture trans-
mission, the prescribed synchronizing
signal wave form, the number of hori-
zontal lines permitted in the picture,
the aspect ratio, the intensity and dura-
tion of the blanking signal, the burst
frequency, etc. Such co-operative spirit
had never before been witnessed, though
it had been foreshadowed by the work
of that earlier committee which—before
the monochrome dawn of television—
made to the FCC the recommendations
which integrated finally to today’s
highly practical, well-proven national
black-and-white standards, now univer-
sally adopted in the United States. The
results of their foresight are evidenced
today by more than 27 million television
receivers in use; the highly profitable
employment of thousands of so-styled,
“artists,” mostly unknown otherwise;
a systematic process of implanting ter-
ror, fright, and rough manners into the
impressive generation of younger ones;
the frantic resurrection of millions of
feet for opportune gain, of long-forgot-
ten “Western” murder and mayhem
films—plus the most gigantic travesty
—advertisement conspiracy—in the his-
tory of modern civilization.

Scientific and engineering brains and
their standards apparently are no match
against the impropriety and lack of
moral obligation of the group compris-
ing program producers and advertising
business managers, whose wholesale
profanations of God’s and mankind’s
ether in the name of beer, cigarettes,
laxatives and cosmetics may mean mil-
lions of dollars to a few hundred pri-
vate interests, but only impatient dis-

RADIO-ELECTRONICS


www.americanradiohistory.com

The Father of Radio and the Audion.
From a painting by George Camarero.

gust to millions of other persons.
Television is a great and marvelous
institution toward which science has
been steadily working through decades.
The dignity of its future will not be
limited by commercial exploiters. 7
There are today, over three hundred
television transmitters in operation.
The number is increasing at an average
of nearly three dozen per month. Within
two years, scarcely a household in the
United States will be out of range of
at least one TV station, v.h.f. or u.h.f.
This great increase in station erection,
following the prolonged “freeze” by the
FCC, exceeds the forecasts of its most
enthusiastic proponents.
Unquestionably, the present state of
compatible color television is chiefly due
to the determined, long pursued, and
ingenious labors of the research engi-
neers of the Radio Corporation of Amer-
ica in its laboratories in Camden and
Princeton, N. J. Spurred on by the zeal
of RCA chairman, General David Sar-
noff, the advent of compatible color TV
has been advanced by years, so that
today daily demonstrations of live and
color-film pictures may be seen in New
York, and will be available soon in
Hollywood, Washington, and elsewhere.
To make this rapid progress possible
it was necessary that the technical
leaders of the TV industry should

PHOSPHOR DOT SCREEN

ELECTRON BLAMS

jointly and harmoniously agree upon a
national set of standards, to avoid pro-
longed and manifold working at ecross
purposes throughout the industry. Last
March the previously agreed upon
standards were somewhat altered and
improved. Patent licences were gener-
ously exchanged so that the various
technical leaders can now work har-
moniously in the common aim to bring
to the public, as quickly as possible,
(following FCC formal approval of the
NTSC standards), color television re-
ceivers at the lowest possible prices.

Today there are at least three types
of color kinescopes in “laboratory” pro-
duction, the tridot perforated masking
screen kinescope of RCA, using at
present three guns; the horizontal tri-
color narrow horizontal strip (or wire),
so-called Lawrence tube; and the new
CBS-Hytron tube to be deseribed later.

The three guns of the RCA tube are
located within a nickel cylinder con-
verging at a narrow angle which brings
the three narrow ecathodes beams to-
gether in the plane of the perforated
plate. Magnetic deflection means similar
to those used with the conventional
black-and-white single gun cause the
three beams to be swept across the per-
forated masking plate, horizontally and
vertically, exactly as in the mono-
chrome kinescope. The three beams are
controlled in time and intensity by the
arriving “red,” ‘“‘green,” and “blue”
signals from the distant transmitter,
so that any one, two, or all three beams
pass through a single hole in the mask-
ing plate simultaneously. Upon passing
through any aperture in the masking
plate, the three beams diverge, each
beam falling upon a tiny red, green,
or blue fluorescent spot on the parallel
flat glass plate which is mounted ap-
proximately one inch in front of the
perforated masking plate. By this ar-
rangement the viewer in front of the
tube sees true color reproduction, be-
cause the intensity of the three primary
color dots varies in accordance with the
three colors picked up by the three
closely grouped cameras at the distant
transmitter, and are commingled so as
to reproduce all color tints and shades
with their proper intensities.

DEFLECTING GRID

ELECTRON BEAM
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. Courtesy General Electric Review
Experimental G-E color TV receiver.

The basic idea of a perforated mask-
ing plate, located before a transparent
plate carrying on its face a vast number
of tricolor phosphor dots, symmetrically
located, is attributed jointly to TV en-
gineer Levering, and Dr. Alfred Gold-
smith. To date this arrangement, using
three guns, or only one, is generally
accepted as the most praectical and
promising of a multiplicity of more or
less practical suggestions.*

The so-called Lawrence color tube
employs a flat viewing plate carrying
a series of fine tricolor stripes, prefer-
ably horizontal. Behind this plate is a
parallel array of fine wires. Every third
wire is connected to a common terminal.
These three terminals are connected—
each to a high-voltage source controlled
by the incoming color signal, so that
one set of wires divert the horizontally
swept beam so that it falls upon the
desired color stripe—red, green or blue
—as it travels along. Thus the other-

* Included is a patent application recently filed
by the writer.

Section of two types of color screens. Left is the RCA shadow-mask; right the Lawrence tube with its deflecting grid.
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wise “black and white” beam is made
to appear in the proper sequential color
picture elements. Inasmuch as the cath-
ode beam at the plane of the control
grid wires is at high voltage, high
velocity, the rapid control of the beam
requires correspondingly high voltages.
This may be a distinct disadvantage.
Furthermore, there is a considerable
loss of heam energy in transversing the
wire grid, resulting in a loss in bril-
liance of the picture. To obtain a suffi-
ciency of picture detail, the color modu-
lation of the beam must occur at high
frequency, a disadvantage considering
the high voltages which must be applied
to the beam-shifting wires.

The most recently developed type of
color tube is that of the CBS-owned
Hytron engineering staff. It differs from
the above-described RCA in that, in-
stead of using a flat glass plate to
carry the three-color dot pattern, the
tricolor dots are implanted directly upon
the inner face of the kinescope. A per-
forated screen plate, or shadow mask,
is employed as with RCA, but this is
curved as is the tube face, the shadow
mask plate being rigidly fastened at
the correct distance behind the tube
face. The tube carries three guns, as
does RCA’s.

This arrangement weighs much less
than do the two flat plates, and the
necessary heavy metal frame and screen
—stretching means in the RCA tube.
The exhaustion problem is thereby sim-
plified and the tube cost is claimed to
be substantially less. Further, the
curved surfaces of the Colortron tube
should avoid the size limitations pres-
ently inherent in the use of the two
flat parallel plates of RCA. The anode
voltage in both tubes is the same, 20 kv.
Both sereens are aluminized. The CBS
receiver employs 40 tubes, including 2
rectifier tubes.

CBS uses the NTSC signal stand-
ards. Its newly demonstrated -color
system employs at the transmitter a
single orthicon camera (instead of three
with dichroic mirror color separators
of RCA), with the familiar color-seg-
ment wheel, quite like what was used
in the original CBS color system. Re-
cent public demonstrations of this sys-
tem show future promise, but as yet it
is comparatively unimpressive in its
performance. Doubtless Dr. Peter Gold-
mark is well capable of solving the
problems yet remaining.

The present NTSC color signal con-
sists of a wide-band “luminance” signal
transmitted according to FCC stand-
ards for black-and-white TV, to which
has been added a narrow-band color
subcarrier having a video frequency
of 3.58 me. This combination of the two
carriers, a color carrier of high fre-
quency relative to that of the horizon-
tal line frequency, makes the pattern
of the subearrier virtually invisible in
monochrome receivers, so that the color
signal may be received by pregent
black-and-white receivers, an outstand-
ingly clever solution. Hence the new
color standards result in complete com-
patibility, an absolute essential for

successful color television today. The
color subcarrier sidebands extend to
1 me below and 0.4 me above the color
subcarrier frequency, as measured to
the 6 db down point.

The well-known standard horizontal
synchronizing pulse is followed by a
burst of 3.58 mec frequency which is
delivered during the “backporch” of the
horizontal blanking period. This burst,
of exceedingly brief duration, is used
in the standard color system to lock the
oscillating system of the recciver. For
black-and-white reception the burst sig-
nal is omitted. For a burst of eight
cycles, the pulse duration would be 2.2
microseconds. The color subcarrier fre-
quency is chosen to be an odd multiple
of one-half the horizontal deflection
frequency. Therefore the unit gener-
ating the 3.58-mc signal and the syn-
chronizing generator must be locked
together.

The various types of compatible color
TV systems must all conform to the
present NTSC standards, but as re-
gards the receiver, a wide variety of
design of the picture tube, including
the color screen (dot or linear type),
is permissible and a number of in-
ventors are still very active in efforts
to obtain better results and to permit
use of much larger viewing tubes than
the present RCA type (approximately
15-inch) screen.

A vast amount of research to deter-
mine the most efficient types of red,
green, and blue phosphors has resulted
in the following: Red (zinc phosphate;
manganese), green (zinc silicate; man-
ganese), blue (zine sulfide; silver and
calecium-magnesium silicate; titanium).
The relative luminosity of these three
phosphors is 25.3, 100 and 26.6 respec-
tively, that of the green being taken
as 100 or standard. Doubtless, further
research may result in yet greater color
efficiencies. The chemists continue their
researches.

Disturbance of the color picture due
to outside interference is found to be
no greater than with the monochrome
receiver; although the present color
receiver employs from 30 to 50 electron
tubes, of a large variety of types.
Servicing of commercial color TV re-
ceiver is certain to be a far more com-
plicated and tricky job than for black-
and-white* receivers. The good service
technician will require long and meticu-
lous training. No ordinary slap-dash
“tube shifter” can be expected to qualify
or give customer satisfaction. Align-
ment techniques and general know-how
must be developed to a high degree.
(The italics are ours.—FEditor)

As far as sound in color TV is con-
cerned, nothing novel is introduced. The
old standard sound circuitry and the
spectrum space reserved for sound are
the same as for present standard mono-
chrome transmission and reception. It
is to be hoped that the larger color
receiver cabinets will involve needed
improvements in sound emitters, such
as two or three good loudspeakers dis-
tributed in the cabinet, with selective
circuits and controls. Improved video
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should demand correspondingly better
acoustic reproduction facilities.

The estimated initial cost of color
receivers varies from $800 to $1,400.
These costs are certain to come down
as quantity production proceeds, but it
is clear that color will always be rela-
tively costly, even for screen sizes
small compared with our present 21- to
27-, or 30-inch kinescopes. Furthermore,
much will depend on the quality of color
programs. Color commercials will, of
course, be much more attractive than
are today’s dull displays of beer-bottles
and cigarette packages; but to justify
the high cost of receivers, and their
proper maintenance, the viewer must
be given a superior quality of program
along with a minimum of cominercial
commands.

Color television will not be all beer
and skittles—we hope. The mew pro-
gram director will have many new
problems, but also he will have a mag-
nificent new medium for the public’s
delectation—not dejection.

What does the future of color TV
present? A most enticing and chal-
lenging question that will stimulate
ingenuity and imagination unlimited.
Why, for example, must color TV be
necessarily confined to a vacuum cham-
ber? Why not use a dazzling needle of
light instead of the cathode ray? As-
sume a brilliant gas tube which can be
modulated millions of times per second,
focused with tiny concave mirrors
mounted in spiraled formation upon a
small, light, rapidly revolving cylinder,
or dise, which throws the beam across
the face of a large screen, from left
to right, and from top to bottom of the
screen. The mechanism may be small,
cabinet ‘enclosed, and noiseless. This
is a flareback to the old neon-light tele-
vision ideas of C. Francis Jenkins, John
Baird, and Mihaly. But it can be resur-
rected and refined, provided only that
we can find the gas tube combining
sufficient brilliancy with no inertia lag
or hangover, one whose light output
can be quantitively modulated at 6,000,-
000 times per second!

Or, let our synthetie chemists provide
a new type of light-modulating liquid
cell, (resembling the Kerr cell); or,
better yet, a new type of refracting
crystal which deflects a transmitted
light beam quantitively in response to
the received modulated television sig-
nal. This beam could then be spread
sequentially over the viewing screen by
a mirror drum, or two drums, as above
described, traversing first a focusing
lens or system of lenses.

Let’s imagine further: Insert in the
light path a color cell whose chameleon-
like fluid changes its hue from red to
green to blue instantly, in response to
the incoming color signals, by voltage
or high-frequeney changes—a tricky
problem for future chemists!

Given such inertialess voltage re-
sponse cells, it will not take our TV
engineers long to chuck the huge, bulky,
implosion-liable, highly evacuated kine-
scopes into the trash can—an outcome
devoutly to be wished. END

RADIO-ELECTRONICS
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By BRUCE RICHARDS

RANSMISSION line lead-in is a

necessary evil. The service techni-

cian should not regard it lightly.

The. best antenna and the best
receiver in the country may not give
satisfactory reception unless serious
attention is paid to the connection
between them.

There are no certain tests by which
the service technician can determine
which is the best type transmission line
lead-in. Any transmission line attenu-
ates the signal. Theoretically, the best
transmission line iz the one that couples
the antenna to the receiver with the
smallest attenuation loss. The problems
involved are different for u.h.f. than for
v.h.f. At ultra-high frequencies the
losses are greater. A typical attenua-
tion curve is shown in Fig. 1.

We are going to present some of the
fundamental principles of transmission
line cable for u.h.f. lead-in and will
make comparisons between cables now
on the market. The attenuation losses
for several types of line will be indi-
cated. The effect of weather on the lines
will be indicated where data are avail-
able. See Fig. 2.

Nothing will be said about the effects
of mismatch. Obviously, the more close-
ly matched the antenna, line, and re-
ceiver, the less will be the attenuation
and other mismatch losses.

Let’s confine ourselves to three basic

types of u.h.f. lead-in line: open
wire, ribbon, and tubular twin-lead
cable.

Open-wire line

The open-wire line has a lower atten-
uation figure than other types. This
attenuation is approximately 1 db per
100 feet at the center of the u.h.f.
spectrum. See Table I.

Where it is necessary to run an ex-
ceptionally long lead from antenna to
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receiver this wire will hold to the low
attenuation limit necessary for such an
application. Or, if it is possible to run a
lead-in completely indoors so that it
will be shielded from weather, this is an
ideal lead-in.

There are some disadvantages which
make this wire a headache to the
service technician. It is difficult to
mount, and it requires special care to
avoid changing the spacing of the wires
between the insulators. Matching to a
300-ohm impedance is a serious prob-
lem, because the characteristic imped-
ance of open-wire line is 225-250, 375,
or 450 ohms.

A desirable characteristic of this type
of line is that there s practically no
difference in its attenuation under wet
or dry conditions. This is the only type
of line for which it can be said that if
the picture is good under dry conditions,
the picture will be good under wet
conditions.

Punched-ribbon line

Tests made under all types of weather
conditions along seacoast sections have
shown that the average flat or round
300-ohm lead-in will give only a short
period of satisfactory service. The qual-
ity of the picture then deteriorates
rapidly and remains at a low level, as a
result of the salt-spray deposits which
encrust the lead-in. Similar problems
exist in areas where there is a hot,
humid climate, where much alternate
rainfall and strong sunlight prevail, or
where the lead-in is subject to frost,
snow, and ice.

One solution to this problem, which
permits use of ribbon line for some
locations, is to punch out rectangles
about an inch long and use short ribs
to support the wire at these inch inter-
vals. This line has certain outstanding
features. Eighty percent of the loss-
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SION LINE LEAD-IN

Dielectrics take on
great importance
in u.h.f. trans-

mission lines

producing dielectric web is eliminated;
the nominal 300-ohm impedance is cor-
rect for a large number of receivers and
antennas; it is lower in cost than other
lead-lines; and by insuring correct spac-
ing of the flexible stranded conductors,
less than 1% of the operating wave-
length is radiation loss.

Ordinarily, attenuation losses of un-
punched twin-ribbon type lead are
greater than that of the punched-ribbon
lead, except when water droplets accu-
mulate in the punched-out areas. The
losses of punched lead are then very
high; but this condition disappears
when the line dries out.

This punched type of line is good for
an inside installation where it can be
kept clean and dry and would not be
subject to the lossy effects of weather-
ing. Attenuation losses are moderate;
it is flexible, easy to install; it fits
into standard insulators; and it does
not present any impedance-matching
problem.

Tubular cable

Each new advance in television brings
along a number of accompanying ad-
vances in associated products. The u.h.f.
boom has encouraged the development
of a large variety of tubular-type twin
lead-in cables. This is the type that is
likely to win general acceptance be-
cause it seems to provide the best over-
all characteristics for good u.h.f. recep-
tion under all conditions of installation,
as well as with aging and weathering.
See Fig. 3. In tubular 300-ohm lead-in,
the extremely important field of energy
is concentrated on the inside and is vir-
tually unaffected by weather conditions.
In flat 300-ohm lead-in, the field of
energy is largely outside, exposed to
all weather conditions and .subject to
signal loss.

The basic patents on putting two or
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more conductors inside a cable are over
50 years old. This means there is little
room for invention in this field beyond
minor improvements. Hence manufac-
turers have been concerned with pro-
ducing as good a wire as possible with
the lowest possible attenuation losses.

The published attenuation figures for
a variety of these tubular twin cables
are in Table I. Some data were not
available. For the most part these are
laboratory experimental data; what the
data would be with respect to actual
reception of a uh.f. station is not
known for the most part. This would be
desirable information, but it is not
available.

All the u.h.f. receiver manufacturers
usually purchase a number of compet-
ing types of cable and set up some
experimental procedures to determine
the performance of the lead-in under
ideal conditions, under wet conditions,
and to determine results of aging. These
data become a company report and un-

Fig. 5—Diz;graxﬁ shows tubular trans-

Courtesy Admiral Corp.

Fig. 3——Tubular and flat type lead-in.
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Fig. 4—Fentube Airspace cable below;
the Fenton Twistube is shown above.
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mission line lead-in at point of entry.

is released the
who would profit
information, is not

less the information
service technician,
much from such
likely to see it.

The data on the Rego Spiraline given
in this table were obtained under actual
test conditions of a u.h.f. station oper-
ating in the 700-mc region. Incidentally
this was the best performing tubular
cable out of a group tested under dy-
namic conditions in the metropolitan
New York City area. This is a novel
design twin-lead wire, using a solid con-
ductor. Let’s look at it more closely.

Air is the most desirable dielectric
for the twin-conductor cable now com-
monly used for v.h.f. and for the tubu-
lar type cable being used for u.h.f. An
ideal cable would be a pair of air-
supported twin conductors properly
spaced inside a tubular cable. However,
this can exist in theory only.

It is common to support the cables
and to maintain them in their proper
spacing by means. of a thin film of di-
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electrie, sufficiently thick to serve the
purpose of maintaining uniform spac-
ing. See Fig. 3, “tubular 300 ohm.” The
dielectrie, by surrounding the cable
throughout its entire length, contributes
markedly to attenuation losses, since
the highest energy field is in the
straight-line path between the two
conductors.

Rego Spiraline has adopted a design
featuring a thin wall of dielectric mate-
rial supporting the twin conductors at
points such that the ratio of bare con-
ductor to dielectric-covered conductors
is sufficient to permit maintaining uni-
form wire spacing throughout the cable
length and at the same time permitting
most of the twin conductors to be free
of dielectric covering. The points at
whiech the dielectric holds the twin con-
ductor to the wall of the tubular cable
do not have to be opposite each other;
they may be staggered along the cable
at alternate spots. The bottom cable
in Fig. 4 illustrates the design used by
Spiraline.

This cable has low dielectric losses
and superior characteristics under wet
conditions. This wire must be handled
carefully during installation. Rough
handling or sharp bends will change the
spacing of the bare conductors and
affect the impedance characteristics and
attenuation losses of the wire. For the
service technician who is very careful
in his workmanship, this is an ideal
tubular type lead. The manufacturers
have not been pushing this wire be-
cause they don’t know whether the
service technician will give it the
installation care it requires.

Characteristic impedance

The characteristic impedance of a
transmission line is important—more
important at u.h.f. than at v.h.f. be-
cause there is a relationship between
the impedance of a line and its attenua-
tion losses. Both the size of the conduc-
tor and the spacing of conductors affeet
the impedance of a transmission line.
Standard tables of attenuation losses
show that losses are greater for lines
with impedances less than 300 ohms.
For' lines comparable in all other re-
spects there would be greater losses for
a 280-ohm line as compared to a 300-
ohm line. Again, there is little the serv-
ice technician can do about this as the
difference in spacing of conductors for
280 or 320 ohms is negligible. Compara-
tively little wire is sold with a
guaranteed impedance.

The spacing of the conductors varies
from manufacturer to manufacturer for
a variety of reasons. Here are typical
comments:

A. ‘The spacing of the conductors
was determined more by economic rea-
sons than any other It was felt that it
was best to keep the conductor spacing
at the minimum and so decrease the
over-all size of the line, rather than get
somewhat higher impedance with a
wider separation and therefore larger
over-all dimensions.

B. The characteristic impedance of
the flat and tubular line is 300 ohms

RAD!IO-ELECTRONICS
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nominally with a production tolerance
of =+ 20 ohms. For this reason it is pos-
sible that the impedance could be 280
ohms and still be within tolerance.

Dielectric material

Most manufacturers advertise that
their tubular cable is made with virgin
polyethylene. This may not always be
true. Polyethylene is not available in
the quantities necessary to supply all
demands by the wire and cable plants.
Some of them are maintaining produe-
tion with a percentage of reused poly-
ethylene. The Bakelite Company, manu-
facturer of polyethylene, suggests,
“The dielectric constant of reprocessed

2. 14-076 has seven strands of No. 26
wire as conductors rather than seven
strands of No. 28 wire as used in the
14-271 cable which has higher attenua-
tion losses.

3. The design of the cable is such that
there is a thin wall of dielectric cover-
ing the wires and most of the field
between the conductors is air. This is
illustrated in Figure 3.

The Fentube Airspaced tubular u.h.f.
cable is illustrated in Fig. 4. This figure
also shows the Twistube. Both are made
by the Fenton Company, New York
City. For most of the Fentube conduc-
tor length there is very little between
the bare conductors to interfere with

TABLE |—TRANSMISSION LINE ATTENUATION

Type
225-250 ohm open
450-ohm open

300-ohm tubular ....... ...

ATV 270 (Anaconda)
ATV 270 Foam (Anaconda)
Rego Spiraline
Fentube Airspaced
Fentube Twistube

Amphenol 14-076 ...... ... ... i

Amphenol 14-271
Admiral 95A22-32
Goodline 733 GA
Goodline 823 GS

Belden Ultra Weldohm ...............

Federal Pipeline .........

polyethylene, we believe, is greater than
that of new polyethylene due to the
impurities which are introduced either
prior to or during the reprocessing
operation. While we have no data to
substantiate our belief we do believe
that reprocessed polyethylene attenua-
tion losses would increase more quickly
with age due to impurities, as men-
tioned above, which might be introduced
either prior to or during the reproc-
essing operation.”

Unfortunately there is little the serv-
ice technician can do about such manu-
facturing substitutions, as it is practi-
cally impossible to determine the differ-
ence between virgin and reprocessed
polyethylene. There is one clue which
will help the service technician get a
good polyethylene wire. The smoothness
of the finish on the tubular twin-lead
w.hf. cable does influence the losses of
the cable. If there is any roughness on
the outer surface of the polyethylene
tkis rough portion would tend to catch
and be a collecting spot for dust, dirt,
soot, and other foreign particles. Under
wet conditions this would tend to in-
crease the losses for the cable involved.

Notes on tubular cable

Amphenol makes two types of tubu-
lar Twin-Lead cable: 14-076 and 14-271.
The 14-076 is superior because of the
following design and construction
features:

1. The tubular design of the insula-
tion reduces dirt and moisture concen-
tration ‘1 the field between the conduc-
tors. This means the impedance is
constant for wet or dry conditions.
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the concentrated energy field. The No.
20 AWG conductors are solid wires sup-
ported by means of the helical poly-
ethylene wire-like cords.

The lines least affected by moisture
and contamination are the new ATV-
270 lines. There are two types: the
ATV-270 and the ATV-270 Foam. The
Foam line is superior at the high end
of the u.h.f. band, because the attenua-
tion losses are small. This line uses two
single solid conductors accurately
spaced and firmly fixed in place in
foamed polyethylene. This line is so
new there are no reports on it from field
tests as yet. These data are based upon
the manufacturer’s literature. The
manufacturer, Anaconda Wire and
Cable Co., claims that attenuation char-
acteristics for both types of line are
practically unaffected by moisture.

Installation

For new installations, 300-ohm flat
line should be avoided for u.h.f. par-
ticularly when long lengths must be
used. There should be a minimum sepa-
ration of 6 inches from surrounding
objects to prevent signal absorption
losses. The standoffs should keep the
wire at least 6 inches from the building.
Make a drainage loop in the line just
before it eaters tke house. Punch a hole
at the bottom of the loop to remove
moisture condensation in the line (see
Fig. 5). Avoid coils or kinks anywhere
between the antenna and the receiver.
Cut the line to the proper size to reach
the receiver and do not leave any extra
line which might be coiled up or kinked,
causing impedance changes. END
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TV CHANNELS TABLE

Freq. l Va X YVa A
Channel Range Electric Physical
No. {me) | Cinches) (inches)
V.H.F.
2 54-60 5113/ 4213/,
3 60-66 4629/, 3815/
4 66-72 4213, 353/,
5 76-82 3713/, 3021/,
6 82-88 343 281,
7 174-180 1621/, 1321/,
8 180-186 1634, 13344
9 186-192 1619, 1213/
10 192-198 1634, 1213,
1 198-204 1423/, 12144
12 204-210 14% 1123/,
13 210-216 13274, 1115,
U.H.F. |
14 470-476 | 61 3A
15 476-482 6346 51/
16 482-488 6% 51/
17 488494 81/, 237,
18 494~500 6317, 429/,
19 500-506 57 413/,
20 506-512 5§13/, 425/,
21 612-518 53, 423/,
22 618-524 §11/6 421/,
23 524-530 5% 419/,
24 530-536 5%/ 4%
25 §36-542 51 41,
26 542-548 5746 47}
27 548-554 A 413/,
28 554-560 55/¢ 43
29 560-566 3 4546
30 566-572 6346 41
31 §72-578 §54; 47/,
32 §78-584 53/, 43/
33 584-590 l 51/, 3
34 590-596 5 43/3;
35 596-602 4154 4146
36 602-608 429/,
37 608-614 4274, 3314,
38 614-620 41 32’6 315/
39 620-626 43 329/,
40 626-632 'ty 3%
41 632-638 4zi/, 3134,
42 638-644 454 325/,
43 644-660 415, 3%
44 660~656 4177, 3234,
45 656-662 4y, 311/
46 662~668 415/, 3214,
47 668-674 413/, 354
48 674-680 434 3184,
49 680-686 4346 3177,
50 686~692 49, 317/,
51 692-698 4y, 34
52 698-704 47/, 3154,
53 704~710 43¢ 3746
54 710-716 45/, 3134,
55 716-722 434, | 3%
56 722-728 43/, 311,
57 728-734 41/ 3546
58 734-740 Alg, 39,
59 740-746 3317, 31,
60 746-752 315/ 31,
61 762-758 329/, 37/32
62 758~764 329, 33/
63 764=770 37% 35/,
64 770-776 3274, 314
65 776~782 313/ | 3V
66 782-788 3254, | 33
67 788-794 33, 316
68 794-800 323/, 31/
69 800-806 31k | 3,
70 806-812 321, |
7 812-818 354 , 231/,
72 818-824 3194, 2317
73 824-830 3% | 2'%
74 830-836 3%/q 2293,
75 836-842 N7 | 2%
76 842-848 3y 2%
144 848-854 315/, 227/,
78 854-860 37400 | 227
79 860-866 3746 213/
80 866=-872 313/, 2254,
81 872-878 33 225/,
82 878-884 33 23,
83 884890 3114, 223/,

From the October, 1953, issue of Sylvania News

A listing of all TV channels and fre-
quencies with useful dimensional
data for constructing antennas and
making impedance-matching sections
and rejection traps from 300-ohm
ribbon line. Use the electrical-length
data in the third column for antenna
elements and spacings. The fourth
column gives the physical length of
a quarter-wavelength section of 300-
ohm ribhon line with a propagation
factor of 829%,. Use these when con-
structing matching sections and
traps. When using other types of
transmission lines, multiply the elec-
trical length by propagation factor.
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S more and more u.h.f. television
stations open, new problems
peculiar to u.h.f. reception are
beginning to be recognized. One

of the most serious difficulties, of low
signal strength, is not peculiar to u.h.f.
It has been found that in many regions,
particularly those in rough terrain,
that dead spois may be large, and may
occur fairly close to the transmitter.
The presence of these dead spots in-
dicates that the term “fringe area,” as
applied to v.h.f. reception, must be
changed to include all low-signal areas
when applied to u.h.f. reception.
Because of the large u.h.f. fringe
area, there is a great need for a sensi-
tive preamplifier or booster. The signal
strength required for an acceptable
picture on u.h.f. is considered to be
about 1,500 microvolts per meter, while
a signal strength of only 200 microvolts
per meter is required for a similar
picture on v.h.f. This difference in sensi-
tivity is due to the relatively high
noise figure of the input circuits of
present u.h.f. receivers. A crystal mixer
is almost always used in the input
circuit. In addition to high noise, the
crystal also introduces a conversion loss
of from 6 to 10 db. The problem of
increasing the receiver sensitivity then
becomes one of providing an input
circuit with the lowest possible internal
noise and the highest possible gain.

Types of input circuits

Vacuum tube mixers have conversion
gains at u.h.f., but they too suffer from
high noise, and require high oscillator
drive, which magnifies radiation prob-
lems. New tubes and circuits are help-
ing to overcome these difficulties, but
the indications are that the crystal
mixer will be here for some time.

Another approach to the problem of

* Electronic Engineer, Electro-Voice, Ine.

By L. P. HAGEY*

BOOSTER

increasing sensitivity is to provide a
stage of amplification ahead of the
mixer. In this position, a low-noise
stage is most effective in reducing the
over-all noise of the system.

Circuit considerations

A triode stage is indicated because
of its low noise. The triode, however,
must be neutralized to eliminate elec-
trostatic coupling between output and
input circuits. The problems of neutral-
ization are almost impossible to over-
come at these frequencies. In addition,
transit time and lead reactance effects
operate to so lower the input impedance
that the gain is seriously lowered at the
higher frequencies.

The above remarks refer to the stand-

Photo shows rear
and top view of
u.h.f. booster. A
push-pull ground-
ed grid circuit is
used.
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ard grounded-cathode triode amplifier.
If a triode is employed in a grounded-
grid circuit, no neutralization is re-
quired. The grounded grid acts as an
electrostatic shield between the output
and input circuits. See Fig. 1. Since

Fig. 1—Basic grounded-grid circuit.
the input signal is in series with the
external plate-to-cathode circuit of the

RADIO-ELECTRONICS
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tube, a portion of the signal is trans-
ferred directly to the output circuit.
This represents a load on the input and
would seem to be more harmful than
the transit time and lead reactance
effects in the standard circuit. This is
true at medium frequencies. But the
loss of gain suffered by the grounded-
grid stage increases much more slowly
with frequency than that of the
grounded-cathode stage. For a given
tube, the grounded-grid circuit will still
deliver useful amplification of fre-
quencies where the grounded-cathode
circuit is useless. In addition, the
grounded-grid triode has less noise than
the grounded cathode triode. The high
degree of isolation between output and
input provided by this circuit is also
important, because it provides a higher
attenuation of radiated energy from
the local oscillator. This energy is kept
from feeding back to the antenna where
it could cause interference in neighbor-
ing receivers.

Lead reactance is a serious problem.
Even a length of conductor such as the
tube pin itself can have an inductance
whose reactance is substantial at 900
megacycles. Obviously, if the grid pin
of the tube offered inductive reactance,
a signal voltage would appear on the
grid. When this occurs, the conditions
of grounded-grid operation no longer
apply and the advantages of this type
of operation are lost.

Tube capacitances are equal in value
to the resonant circuit capacitances at
these frequencies, and represent a
serious obstacle to obtaining an ex-
ternal circuit which may be varied over
a wide range of frequencies. A push-
pull circuit effectively places the tube
capacitances in series and reduces this
effect to one-half that experienced with
a single tube. Thus, a push-pull circuit
places more of the resonant circuit out-
side of the tube.

Special tube types such as the light-
house tubes and pencil triodes, which
will operate satisfactorily at u.h.f., have
been available for several years. How-
ever, due to high cost and difficult ap-
plication, it is not worth while to use
these tubes. New tubes with conven-
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Photo shows under-
chassis view of the
u.h.f. TV booster.
“Differential mi-
crometer’” tuning
mechanism can be
seen.

tional bases, suitable for use in special
circuits at the ultra-high frequencies,
have now been developed.

The u.h.f. booster circuit

Due to the above considerations, a
push-pull grounded-grid triode circuit
was chosen for the design of the model
3400 u.h.f. booster (Fig. 2). The
6AJ4 tube is a new high-trans-
conductance triode especially developed
for grounded-grid operation at ultra-
high frequencies. This tube features
extremely short leads and excellent in-
ternal shielding between plate and
cathode. The miniature noval base lends
itself to standard circuits and to ease
of tube replacement. It has five grid
pins so that grid-lead inductance may
be kept to a minimum. In the booster
design these five grid pins are grounded
directly at the tube socket. The tube
sockets are of special low-loss design
and have very short leads.

Electrostatic shielding is provided by
the grounded grid and a vertical shield
which divides the underside of the
chassis into two compartments. The
shield passes over the tube sockets, with
all input contacts (cathode, heater, and
three grid pins) on one side and all
output contacts (plate and two grid
pins) on the other.

The low input impedance of the

Rear view of the
booster, showing
the v.h.f. bypass
filter in place.
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grounded-grid stage makes it possible
to connect it directly to 300-ohm trans-
mission line. In addition, excellent bal-
ance to ground is maintained by the
push-pull feature. The input impedance,
due to the untuned input and the ex-
cellent isolation of input and output, is
quite stable at about 120 ohms per
tube. The total input impedance of 240
ohms presents very little mismatch to
a 300-ohm line. The shunting effect of
the cathode-to-heater capacitance is
minimized by means of the series r.f.
chokes (L1, L2, L3 and L4), which
place the heaters above ground poten-

tial.
6AJ4(2)

1) CAPS IN ppf UNLESS NOTED

Fig. 2-_—Schematic diagram of the Elec-
tro-Voice model 3400 u.h.f. booster.

The output tuned circuit is a shorted
quarter-wave resonant line. The 4.7-pupf
series capacitors, C3 and C4, serve as
d.c. isolation and also provide a small
amount of decoupling to allow the ex-
ternal tuned circuit to reach the upper
frequency limit of 900 megacyeles. The
resonant line is designed with a rela-
tively low (115-ohm) characteristic
impedance and is heavily silver-plated
to keep losses at a minimum. A loaded
Q of about 70 is reached with & band-
width of 6 megacycles at a frequency
of 470 megacycles and a gain of 12 db.
The relatively high @ and narrow
bandwidth keep the noize characteristic
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low, and also help reject many types of
interference.

A resonant circuit of this type can be
adjusted over a very wide range of
frequencies by providing a short-circuit
which can be moved along the line.
Thus the effective length is varied,
changing the resonant frequency. Fig.
3 shows how this is done. When the
lead screw (9) is turned, the drive nut
(7) and carriage (4) which carries the
shorting contact move along the length

\
B 3

Fig. 3—Tuner mechanism. 1—Resonant
line elements; 2—Low loss, low-capaci-
tance line support insulator; 3—Silver
shorting contact ;4—Insulating carriage;
5—Insulating carriage; 6—Silver 300-
ohm output contacts; 7—Six-pitch drive
nut; 8—Seven-pitch drive nut; 9—Lead
screw with six- and seven-pitch threads
superimposed.

of the line (1). The silver contact (3)
forms a short-circuit between the two
line elements, varying the length of line
between it and the open end.

The problem of coupling energy from
a resonant line section is easily solved
by coupling a pickup loop inductively
to the line, if only a narrow range of
frequencies is involved. When a wide
range must be covered the optimum
position for the pickup loop moves
along the line as the line length is
varied. It was found practically im-
possible to maintain correct inductive
coupling with a pickup loop over the
entire frequency range of the booster.
Therefore, another scheme is used.

Amateurs and many television tech-
nicians know that a resonant line sec-
tion may be made to function as an
etficient transformer simply by connect-
ing to the proper points on the line.
Thus, a shorted quarter-wave line
presents a very high impedance at the
open end (connected to the plates in

our case) and zero impedance at the
short-circuit. Any intermediate value
of impedance may be obtained by con-
necting to the proper intermediate
point on the line.

The high efficiency and excellent im-
pedance match which may be obtained
by this method of tapping the line
makes it especially attractive. Of
course, the mechanical problem arises
of moving the tapping, or output, con-
tacts in correct space relation to the
shorting contact. This is not too diffi-
cult, since the distance between the
tapped point and the short circuit for a
constant output impedance varies with
the wavelength.

The mechanical problem was one of
causing the shorting contact and the
output contacts to move down the line
at different but constant speeds, when
the tuning knob was turned at a con-
stant speed. Flexible belt or cord drive
methods were tried and discarded be-
cause they were unreliable. Instead, a
positive drive was provided by a single
lead screw. The lead screw has two
threads of different pitch superimposed
on each other. The drive nuts, (7) and
(8), Fig. 3, follow only the thread of
their own particular piteh. This “dif-
ferential micrometer” tuning mecha-
i “ can never slip or get out of
adjustment. The high efficiency and
constant impedance characteristic in-
sure maximum transfer of energy to
the 300-ohm output terminals. The
entire range of u.h.f. television fre-
quencies is covered in about 25 turns
of the tuning knob.

U.h.f.—v.h.f. reception

When a single transmission line must
be used for both v.h.f. and u.h.f. sig-
nals, there must be a way to shunt the
v.h.f. signals around the booster. To
avoid using a manual switch, filters are
introduced. They provide high attenua-
tion over the entire u.h.f. band and
negligible attenuation at v.h.f. Dis-
continuities in the transmission line—
introduced in part by the connecting
leads—are responsible for much of the
difficulty experienced with these match-
ing units (filters).

To eliminate line discontinuities,
small inductances are wound directly

“ * Patent applied for.

on special composition capacitor bodies
to form parallel resonant or band-stop
circuits of very small physical size. In
the final filter design, (Fig. 4) these
band-stop coils are connected by very
short leads directly to the booster
terminals. These short lead lengths are
maintained by mounting the entire
filter on a small low-loss phenolic base
which mounts on the back of the
booster and is supported directly on the
booster terminals. See photo. The band-
stop coils thus serve to isolate the
longer leads in the filter from the u.h.f.
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Fig. 4—Schematic of 3450 v.h.f. bypass.

lines and eliminate discontinuities. The
series capacitors, C1, C2, C3 and C4
(Fig. 2), in the input and output cir-
cuits of the booster are electrically a
part of this v.h.f. bypass network and
prevent the v.h.f. signals from being
shorted out by the u.h.f. circuits. The
filter is called model 3450 v.h.f. bypass.
Maximum attenuation of the filter to
v.h.f. signals is 3 db, which is hardly
noticeable.

Summary

In actual field tests the 3400 u.h.f.
booster substantiates the theory that
there is an appreciably lower noise
figure through its use. Even where
signal strength is adequate for ac-
ceptable picture contrast without the
booster, a reduction of snow is noted
when it is used. Extremely flexible in
application, it may be used with any
installation, providing increased sensi-
tivity and a reduction in snow and back
radiation. In the many areas where
only one u.h.f. station can be received,
completely automatic operation is pos-
sible. A thermal relay turns the assem-
bly on and off automatically with the
TV receiver. This allows the booster
to be concealed if desired. END

FCC'S STERLING WARNS MANUFACTURERS ON TVI

TV interference was the subject of
a stern warning delivered by FCC
Commissioner Sterling to TV, radio,
and broadecast equipment makers. The
occasion for this warning was the Fall
meeting of the combined RETMA,
RTMA of Canada and IRE in Toronto.

Commissioner Sterling stressed that
the industry must do much more about
reducing radiation from TV receivers
and transmitters which interfere with
reception on government, aircraft, ama-
teur and TV-radio bands.

Sterling said that the FCC received
22,264 interference complaints in fiscal
1953. More than 12,600 resulted from
spurious responses of broadcast receiv-

ers—6,000 from TV sets. Some 9,600
were the result of spurious radiations
from transmitters.

At one point, the commissioner de-
parted from his prepared text, remind-
ing - manufacturers of FCC’s new power
to issue ‘‘cease and desist” orders,
which in some cases could have the
effect of putting an offending company
out of business.

The Commission has been making
extensive field measurements in Port-
land, Oregon, site of the first commer-
cial u.h.f. station, on radiation from
w.h.f. TV receivers and converters. The
results gave great cause for concern. In
the instance of strips and separate con-
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verters, excessive radiation was ob-
served in the region between 200 and
500 mec. The radiation from u.h.f. oscil-
lators was in the order of thousands of
microvolts per meter, and in, one in-
stance a field of 10,000 microvolts-per-
meter was obtained at 100 feet from a
set of one of our major manufacturers.
In reply, Crosley’s Lewis M. Clement,
chairman of RETMA engineering de-
partment’s executive council reported
that the vast majority of manufacturers
have now reduced spurious v.h.f. oscil-
lator radiation below RETMA’s “in-
terim” maximums (50 microvolts-per-
meter at 100 feet for channels 2-6 and
150 microvolts-per-meter for 7-13).

RADIO-ELECTRONICS
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Fig. 1—A three-quarter view of the new v.h.f.-u.h.f. TV tuner. Fig. 2—Top view. The Lf. traps are in can at left.

Courtesy Tech-Master Products Co., Inc.

ODE TUNER

g

By E. D. LUCAS, JR.

HE new Standard Coil v.h.f.-u.h.{.
television tuner is a detent—or
step-type instrument designed for
exceptionally high gain and low
noise reception of channels 2 through
83. It was developed primarily for use
with 41-me i.f.’s, but is available in a
modified form for 21-me i.f. strips.
Using only three tubes, this tuner
provides a gain of more than 34 db on
all v.h.f. and uwh.f. channels. A high-
pass filter and fixed and tunable i.f.
traps in the antenna input circuits pro-
vide good i.f. and image rejection. On
v.h.f,, image rejection is better than 50
db and if. rejection is at least 60 db

N
- - . | &
at the interfering frequency. The maxi- — | - C’)E
mum noise figure is 7 db on channels IesoL 32753 Ny
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rejection exceeds 60 db. The noise figure
is less than 19 db on any channel be- 5
tween 14 and 83. The tuner’s r.f. re- y
sponse is flat within 0.25 db per me = B
for any desired pass-band in the u.h.f. Crrrrzizerazee I LS%RFC 240~ 260V
TV spectrum and within 3 db over the : S
v.h.f. bands. 141 ZAI
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<
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performance and all the parts it con-
tains. Its length (exclusive of shaft) is
7.34 inches, width is 3.5 inches, and max-
imum height (including tube shields)
is 5.6 inches. The shaft length is speci-
fied by individual receiver manufac-
turers to meet their requirements for
various chassis and cabinet styles. The
tuner requires 6.3 volts a.c. at 1.07 amp,
1.5 volts of negative bias, 250 volts d.c.
at 20 ma, and 150 volts d.c. at 12 ma for
v.h.f. and 17.5 ma for u.h.f. reception.

Figs. 1 and 2 show that the new tuner
is literally a combination of separate
v.h.f. and u.h.f. tuners. The larger sec-
tion contains the v.h.f. section and the Fig. 3—Schematic diagram of the all-channel turret- type television tuner.
smaller chassis contains most of the
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u.h.f. circuitry. By constructing the
tuner in two distinct sections, produec-
tion is simplified and the sections can
be tested separately, reducing the num-
ber of rejected finished units. The tech-
nician’s service problems are simplified
when the v.h.f. section is used alone in
areas where the number of u.h.f. chan-
nels is small.

The tuning control consists of three
concentric control knobs or rings
mounted on concentric shafts. The outer
ring and shaft control the fine tuning
for the v.h.f. and u.h.f. oscillators. The
central shaft is a decade selector—a
sort of band-switech with nine decade
positions. One is for v.h.f. channels 2
through 13, one for channels 10 through
19, and the other seven for channels 20
through 83. The innermost of the three
shafts controls the selection of the in-
dividual channels, both v.h.f. and u.h.f.
To tune to channel 4, for example, the
central ring is turned to the v.h.f. po-
sition (channels 2 through 13) and the
innermost ring is then turned until the
number 4 appears in the clear plastic
window. Now, the outer ring controls
the fine tuning. U.h.f. channels are se-
lected the same way.

The v.h.f. section

A major addition to the v.h.f. circuit
appears at the extreme left of the
v.h.f. chassis in Fig. 1 and schematically
in Fig. 3. This feature consists of i.f.
traps to reject interfering signals
within the 41-mec i.f. pass-band. Tuned
circuit C9-L10 is tunable over a range
from 35 to 48 me. Traps C7-L3 and
C8-L2 are fixed-tuned for maximum re-
jection of 1.f. interference. The entire
trap section is shielded.

The signal passes from the i.f. traps
to L5 and T.4 mounted on coil board
A, shown in Fig. 3. These coils are
separate windings, which represents a
departure from the antenna coils of the
previous Standard Coil 21-me tuner,
since the latter are bifilar-wound. In
the new design, the primary L5 is a
reversed helix. L4, the secondary, in-
cludes an iron core for tuning channels
2 through 6 on the coil boards for those
channels. These newly designed wind-
ings help isolate the v.h.f. antenna in-
put from the input of the 6 BZ7 cascode
amplifier. The single-tuned input to
this first grid also incorporates a phys-
ical shield for further isolation of the
v.h.f. antenna and grid circuit.

To compensate for tube input-capac-
itance variations, the variable steatite
capacitor C6 is paralleled with C2. This

adjustment is useful when replacing
6BZ7’s.
C5 is a neutralizing capacitor. It

reduces noise by compensating for the
plate-to-grid capacitance of the first
triode and minimizes the change in
response with changes in the a.g.c.
voltage applied to the grid. Thus a flat
characteristic is maintained in the first
r.f. amplifier stage, and input noise is
kept at a minimum. R15 is a damping
resistor which improves the VSWR
(voltage-standing-wave ratio) on the
low-band v.h.f. channels. On the high-

band v.h.f. channels, the tube loading
takes care of the required damping.

Design of the cascode amplifier is
similar to that of the corresponding
circuit in the 1952 v.h.f. tuner. At the
grid (pin 2) of the second stage, re-
sistors R2 and R3 act as a bias net-
work. The values of these two resistors
are selected to provide delayed a.g.c.
action on the cascode amplifier. This
maintains a high signal-to-noise ratio
when a.g.c. is applied to the first triode,
until the signal overrides tube noise.
Value of the delayed a.g.c. is about 1.5
volts. Feedthrough capacitor C1, in the
grid circuit of the 6BZ7 (pin 2), mini-
mizes oscillator radiation.

C17 provides feedback for neutral-
izing the second triode to improve the
tilt of the frequency response vs. a.g.c
bias curve. This action of C17 and the
similar action of C5 in the first triode’s
plate circuit help to maintain a rea-
sonably flat frequency response despite
considerable change in a.g.c. voltage.
Output of the cascode amplifier is fed
from the second plate (pin 1) of the
6BZ7 through an overcoupled double-
tuned circuit, variable trimmer C3, L7,
and L8 on oscillator coil board B, to
the grid of the 6U8 mixer.

The 6U8 pentode-triode was chosen
as the mixer-amplifier (pentode) for
v.hf. and second i.f. amplifier stage
for u.h.f., as well as the local oscil-
lator (triode) for v.h.f., for two prin-
cipal reasons. One is to isolate the
plate and grid circuits at intermediate
frequencies and thus eliminate the
need for neutralization, which was re-
quired with the 6J6 mixer-oscillator in
the previous Standard tuner. Another
reason for choosing the 6US is the con-
siderably greater gain (an average of
3 db on v.h.f. channels) possible with
the pentode amplifier stage as com-
pared with a triode. It also helps to
account for the high gain of the tuner
when used for u.h.f. reception.

R5 is a damping resistor used to
flatten the response of the overcoupled
circuit (L7 and L8) to a maximum
variation of 3 db. Trimmer C12 tunes
out the variations in internal capaci-
tance between individual 6U8 tubes.

R12 is a screen-dropping resistor to
maintain the voltage at a sufficiently
low level to prevent excessive dissipa-
tion or overloading of the pentode. An
interesting feature of C16 is that its
leads are relatively long, to increase
the screen grid’s input impedance—by
adding inductance—for the high-band
v.h.f. channels. At intermediate fre-
quencies C16 provides adequate isola-
tion.

The combination of L.14 and C24 pro-
vides a low-side capacitance-output cir-
cuit which, with the first i.f. stage of
the television receiver, can be tuned
to provide any desired bandpass and
to minimize oscillator radiation.

All voltages are fed to the oscillator-
mixer section through feed-through
capacitors C21, C22, and C23, mounted
in the center shield, to isolate the r.f.
section from oscillator voltage which
might appear on the supply leads.
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The v.h.f. oscillator, or triode sec-
tion of the 6US8, is a fairly conven-
tional Colpitts circuit. The negative-
temperature-coefficient capacitors C13
and C14 reduce short-term oscillator
warmup drift to a minimum. After a
minute or so of warmup, drift is negli-
gible.

Fine tuning is achieved by moving
a nylon dielectric blade between two
clectrically-hot plates connected to the
oscillator grid and plate ecircuits. The
same fine-tuning control operates simi-
lar blades for the v.h.f. and u.h.f. os-
cillators, with both blades on the same
shaft but about three inches apart
physically in carefully shielded sec-
tions. R9 is a conventional grid-leak
resistor, and C1 is a trimmer inserted
to compensate for variations in capa-
city between 6U8 tubes. Oscillator in-
jection voltage is applied to the mixer
by the coupling between L8 and L9 on
coil board B. L9, like the oscillator coils
in previous Standard tuners, is slug-
tuned and is accessible from the front
of the tuner through a slot in the mov-
able fine-tuning sector. In the new
combination tuner, the plastie-tipped
tuning tool must be inserted through
the u.h.f. section at the front of the
tuner to reach the v.h.f. slug core in L9.

The u.h.f. section

The u.h.f. antenna terminals connect
to capacitors C30, C31, and C32 and
coils L20 and L21 which form a u.h.f.-
band high-pass filter with cutoff below
470 me. Physically, C30 and C31 are
small metal-and-dielectric blades held
with nylon screws. This high-pass filter
at the antenna input prevents i.f., v.h.f.,
and other interfering frequencies from
entering the u.h.f. section of the tuner.

The remainder of the antenna circuit
consists of the portion of coil board D
shown above the metal shield (Fig.
3), together with the trimmers C33 and
C34, choke L5, and an r.f. coupling
gimmick to the 1IN82 erystal mixer.
There are eight different D type coil
boards mounted on the u.h.f. drum.
Each of these eight boards covers one
of the eight decade bands in the u.h.f.
spectrum. A typical coil board D covers
the 60-mc range of 10 u.h.f. chan-
nels. Channels within this range are
tuned by moving dielectric vanes or
rotor blades between capacitive plates
mounted on the board. This construction
is shown in Fig. 4.

The three capacitive blades, attached
respectively to L22 and terminal 12,
to terminal 13, and to L23 and terminal
14, vary in size and spacing depending
upon the decade range to be covered.
The tuned circuit of these three blades
and associated coils L22 and L23 is pre-
aligned at the factory. Trimmers C33
and C34 are adjusted to tune in any
specific u.h.f. channel, an alignment
procedure to obtain the correct r.f.
bandpass.

The dielectric vanes for tuning in-
dividual u.h.f. channels within the dec-
ade range covered by each coil board
D are so connected to the u.h.f. drum
that they are turned by the same inner

RADIO-ELECTRONICS
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tuner-dial ring and shaft that turns
the drum for v.h.f. stations. The same
control makes the transition between
v.h.f. and u.h.f., with the one exception
of the decade, channels 14 to 19. Here,
because of the action of the small cam
shown in Fig. 5, which fits into the
larger cam for other u.h.f. decade posi-
tions, the unit goes along as a v.h.f.
tuner for channels 10, 11, 12, and 13.
Then at 14, the small cam operates to
switch the tuner to u.h.f. reception for
channels 14, 15, 16, 17, 18, and 19. In
the normal v.h.f. operation, it is also
possible to tune in channels 2 through
183 at the v.h.f. decade position. Thus
channels 10 through 13 can be tuned
in at two positions of the decade dial’s
ring.

The u.h.f. oscillator is a 6AF4 op-
erated 41.25 me above the sound carrier
of each TV channel. The oscillator sec-
tion of each coil board D consists of
L24 and L25 connected with fixed metal
blades as indicated in Fig 3, the
schematic, and shown in Fig. 4. Individ-
ual u.h.f. channels within the decade
range covered by any coil board D are
tuned in by moving a dielectric vane
between these two blades.

An adjustment for each board D’s
oscillator section—corresponding to the
slug-tuning of the v.h.f. oscillator coils
—is provided by means of the screw in-
dicated on Fig. 3 and shown in the
hole in the middle of the fine-tuning
sector in Fig. 6. This screw can be
turned closer to, or away from, the
blade attached to L25 to change the
capacitance of the circuit sufficiently
to provide an oscillator tuning adjust-
ment. The secrew can be reached through
the same hole at the front of the tuner
that is used for v.h.f. oscillator-slug
tuning.

In the circuit of the u.h.f. oscillator,
the oscillator trimmer is a split-stator
ceramic padder used to compensate for
variations in internal capacitance of
B6AF4’s. The oscillator and incoming
signals are heterodyned in the mixer
to produce a 41-me i.f. The 41-me sig-
nal is amplified by the cascoded 6BZ7
and the pentode section of the 6U8 to
compensate for the 9-db conversion loss
in the mixer.

From the 1N82 mixer, the 41-mc sig-
nal is applied through connectors E3
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Fig. 6—Front
view. The u.h.f.
and v.h.f. oscilla-
tors are adjusted
with plastic tool
through the fine-
tuning sector.

Fig.7—The “rock-
ing horse” (coil
board C is shown
below the v.h.f.
drum and in the
foreground out-
side of the tuner.

Figs. 4 and 6 courtesy
Tech-Master Products
Co., Inc.; Figs. 5 and
7 courtesy Standard
Coil Products Co., Inc. *

and E4 to coil board C which contains
coils for the 41-me i.f. preamplifier. Coil
board C is mounted in the v.h.f. section
of the tuner and is used only during
u.h.f. reception. It is shown in Fig. 7.
Standard Coil engineers ecall it the
“rocking horse” because it rocks from
one position depending on whether the
tuner is set for v.h.f. or u.h.f. On v.h.f,,
the spider cams shown in Fig. 5 dis-
engage hoard C from the springs which
make contact with terminals on the
exterior of coil boards mounted on the
v.h.f. tuner drum.

In all u.h.f. positions, strip C con-
tacts the springs and the v.h.f. drum
is disengaged. Board C rocks to and
fro so contacts are automatically wiped
clean each time the tuner is switched
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Fig. 4 (Left)—The v.h.f.-u.h.f. tuner
with cover and several u.h.f. and v.h.f.
strips removed to show the construction.
Note the dielectric tuning vanes and the
metal blades in the u.h.f. tuner section.
Fig. 5 (Right)—The spider disc con-
tains two small cams like those shown
to control movement of coil strip C.

from one of the u.h.f. channels to an-
other.

L16, L17, and L18 form a band-pass
cireuit which is loaded by R13 to pro-
vide flat response over a range of 6 me.
Signals from the mixer are fed over
shielded cable to the primary of L18.
L16, L17, and the secondary of LIi18
connect to numbered terminals in the
6BZ7 and 6U8 circuits. The 41-mc sig-
nal at the plate of the 6U8 pentode sec-
tion appears across L14 and is fed from
there to the receiver’s 41-me i.f. circuits.

This writer is indebted to Edward
F. Theis, vice-president in charge of
engineering and research, and Robert
Eland, chief engineer of Standard Coil
Products Co., for major assistance in
the preparation of this article. END
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A study of i.f. bandwidth and

coupling clarifies the subject

B6AUB
IST IF

UR problem with the interme-
diate frequency stages of AM
radio receivers was to get
10-ke selectivity with as much

suppression of signals outside that band
as we possibly could. In TV we are
faced with a harder problem. Qur i.f.’s
now have to have a passband of 4 mega-
cycles, with a sharp cutoff at the upper
limit to keep sound modulation out of
the picture.

Fig. 1 shows the relationship be-
tween the TV signal and the response
of an ideal i.f. transformer. For the
low modulation frequencies which ex-
tend 0.75 mc on either side of the car-
rier frequency, we have a sloping re-
sponse. This is so the combined strength
ot the two sidebands over this region
will not add up to more than the single
sideband at the higher frequencies.

The ideal curve will have a sharp
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Fig. 2—Typical single tuned i.f. coils. Circuit is similar to Mirrortone 17MC.

=

4.5MC Bs.

AUDIO CARRIER
Fig. 3—Overall

VIDEO CARRIER
response of Fig. 2.

i
4.5MC "

AUDIO CARRIER VIDEQ CARRIER

By H. L. MATSINGER

cutoff at 4 me, so the sound signal does
not interfere with the picture. This
type of curve—up to 4 mc—is desirable
whether we use split sound or the in-
tercarrier system. With intercarrier
sound we must provide for a passband
of 4.5 me, the strength of which should
be at least 80% below that of the pic-
ture signal.

There are many types of coupling
used in i.f. stages: single-tuned, double-
tuned, and overcoupled, to mention the
most common. In every ease there is a
good reason for using some particular
type. Some sets are designed with low
cost as the most important factor:
others with best performance; and still
others represent a compromise of the
two. As a rule of thumb, it is safe to
say that the more aligned circuits a set
has, the better will be the picture. It
does not make a great deal of difference
whether the i.f. is 24 or 44 me; it is the
i.f. band-width and shape which deter-
mines picture quality.

When we use an i.f. amplifier con-
sisting of only three stages of single
coil, single tuned transformers (Fig.
2), it is hard to get good results. The
single-tuned coil gives a sharply peaked
response, and it is necessary to place a
resistor (4,000 to 10,000 ohms) across
the coil to broaden its response. In such
an amplifier, the adjustments are so few
and the cireuits so sharply peaked, that

RADIO-ELECTRONICS
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no amount of tuning will give us a
really good response curve. To get good
low-frequency response, and still retain
about 85% of the picture components,
we have to sacrifice some of the higher
picture frequencies.

When a tuned circuit is loaded, as
when plate current flows through it,
there is a tendency for the resonance
peak to be reduced. On the other hand,
a grid circuit will tune sharply. Many
design engineers, to take advantage of
this, alternate the tuned circuits in the
i.f. stages.

Mirrortone model 17MC is a good
example of this. The mixer plate is
shunt fed through a resistor, and the
first i.f. coil is in series with the first
i.f. grid. The unloaded coil tunes sharp-
ly. A broadening effect is introduced
because the next tuned circuit is in the
plate of the first i.f. tube. The second
i.f. is untuned, in both the plate and
grid, giving some amplification, but
having little effect upon the response
curve. The third if. stage is grid
tuned, but the response is broadened
by the use of the parallel 3,300-ohm
resistor. There is also another tuned
circuit before the video detector. This
design is not flexible, and Fig. 3 repre-
sents about the best that can be done.
The 4-me upper limit of video modula-
tion comes down about 50% on the re-
sponse slope. This is not too bad, since
it is possible to regain much of this
by peaking in the video amplifier.

Fada uses a similar circuit in their
model 7T32; except for the addition of
a 21.6-mec trap in the grid circuit of the
third video i.f. This trap, in addition
to removing adjacent-channel video sig-
nals, also permits the proper position-
ing of the sound channel on the flat por-
tion of the response curve.

Although stagger-tuned 3-stage i.f.
amplifiers are often used in less expen-
sive sets, full 4-me bandwidth is easily
attained through use of an additional
stagger-tuned stage. A wise choice of
peaking frequencies and adequate traps
can result in response and gain that
meet all standards of performance. The
630, Radio Craftsmen, Hoffman, and
other makes and models provide high-
gain 4-mec-wide if. response with 4-
stage stagger-tuned systems.

We obtain better control over the re-
sponse and gain of 3-stage stagger-
tuned amplifiers when the tuned chokes
and R-C coupling networks are replaced
by dual-winding transformers with a
single tuning adjustment. Bandwidth
and gain are controlled by varying the
turns ratio and spacing between the
windings and by shunting a resistance
across one or both windings. The re-
sponse and alignment procedures of a
single-tuned transformer are about the
same as when a tuned choke is used.

The basic i.f. circuit of the Halli-
crafters chassis A1100D is shown in
Fig. 4. The total effect of tuning the
circuit is shown in Fig. 5. The output
of the mixer is a tapped coil tuned to
24.75 me. Plate current flows through
this coil, and it is capacitively coupled
to a second coil, also -tuned to 24.75 me.
A bifilar if. coil, with single slug tun-
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ing, is used between the first and sec-
ond 1.f. tubes. The same type coil is
used between the second and third i.f.
tubes, which has, in addition, an ab-
sorption trap tuned to 21.75 me. This
trap is used to remove any adjacent-
channel, picture signal, and can be used
as an aid in the proper positioning of
the sound channel. Another single-siug-
tuned bifilar coil is used in the input
to the detector. To help broaden the
response of the i.f. in the first and sec-
ond stages, two resistors of 12,000 and
10,000 ohms respectively are used
across the primaries.

The foregoing arrangement is very
flexible. You have ample control of the
bandpass. Ample bandpass means good
detail. With the larger tubes, and good
bandpass, you can see flies buzzing
around the studio.

Some sets use double-tuned i.f. trans-
formers to obtain the desired bandpass.
The windings are placed close together
(overcoupled) so a double-humped re-
sponse curve is obtained when both are
tuned to the same frequency. Schemat-
ically, the circuit of an overcoupled i.f.
stage is essentially the same as the
single-tuned transformer-coupled ecir-
cuit in Fig. 4. You can usually identify
overcoupled transformers by the dual
tuning slugs or trimmer -capacitors.
However, the mere fact that a trans-
former can has two tuning adjust-
ments does not necessarily mean that it
is an overcoupled unit. It may be a
tuned choke or a single-tuned trans-
former with a built-in adjustable trap.
Check the schematic to be sure. Some
overcoupled transformers may have a
small capacitor connected between the
grid and plate terminals to prevent a
droop at the high end of the passband.

Alignment

In fringe areas, where the basic pic-
ture is more important than the fine
detail, it is possible to get more energy
by narrowing the passband. Truetone
suggests that this trick be used with
their model 2D2149A. In normal recep-
tion areas, a passband of 3.5 to 4.0
me is used; while in fringe areas, a
passband of 2.5 to 3.0 mc is recom-
mended. As indicated in Fig. 6, you do
get a worthwhile increase in gain. Of
course, picture detail and sound output
will be less. To compensate for the loss
in sound signal, Truetone has available
a plug-in adapter which incorporates
two stages of sound i.f. This adapter
plugs into the socket provided for the
regular sound i.f. tube, and gets its
power from the chassis. Almost any
service technician can make up this
type of an adapter if he wishes to take
advantage of the gain from a narrowed
i.f. bandpass.

The most common method of aligning
overcoupled if. amplifiers is to use a
scope and sweep generator. The scope
is connected across the video detector
load or across the output of the video
amplifier. A single frequency—usually
set at about the center of the i.f. pass-
band—is used for alignment of all
stages. The generator is set for a sweep
of about 10 mc and its output is fed
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to the grid of the last i.f. stage. The
i.f. output transformer and traps, if
any, are adjusted for the desired re-
sponse at this point. The sweep gen-
erator is then moved in steps from the
grid of one i.f. stage to the next until
the mixer grid is reached. At each
point, the circuits are adjusted for the
specified over-all response curve at that
point. Be sure to check the set manu-
facturer’s data for alignment proce-
dure and response curves.

Alignment of the sound if. in an
intercarrier sound receiver is quite
simple; almost like the older AM sets.
We have two signals in the output of
the video detector, one containing the
picture elements which extends up to
4 mec beyond the zero frequency, and
the other is the 4.5-mec¢ beat (plus or
minus 25 ke for 100% modulation)
which can be likened to the squeal which
we sometimes get on an AM receiver. In
AM jobs, the squeal comes from adja-
cent station interference, in TV it is an
intentional co-channel beat, the beat of
the FM audio.

The sound take-off is from the out-
put of the detector or video amplifier,
through a coupling capacitor or trans-
former which acts as a wave-trap, but
the amplifier is always tuned for 4.5
me. There are no tricks in the audio
i.f., just straight peaking.

With most signal generators, exclu-
sive of those which are crystal con-
trolled, there is a degree of error. If
you are not certain of your signal gen-
erator, you can always fall back on the
crystal used by the transmitter. Tune
in the test pattern signal with constant
tone modulation, connect your output
indieator, and align for maximum sig-
nal. You can also align the ratio de-
tector with the same signal, since with
constant tone modulation the deviation
on either side of the center frequenecy
is the same, and the exact center will
be zero. If you use a voltmeter, the cor-
rect setting is halfway between mini-
mum and maximum. Alignment of split
carrier sets is identical except for cen-
ter frequency used (it must be accurate,
too). Whenever possible, consult manu-
facturer’s data before aligning.

If there are any 4.5-me traps in the
circuit, align these with care, for they
can destroy picture quality when tuned
too low. The best way to be certain is
to shoot a strong 4.5-me signal through
the detector output, hook the terminals
of your oscilloscope across the trap, and
align for maximum indication. You can
also align for least herringbones
on the picture, but sometimes the sig-
nal is so strong that you have to go
way below 4.5 mc to remove them, and
vou end up taking away picture detail.
The resonance method is the best.

Before you call any i.f. alignment
job complete, always make an over-all
check through the input of the set. No
matter how well you align the i.f.’s, an
improperly aligned oscillator will gum
up the works. If there is any doubt,
check and recheck. It might even be a
good thing to zero heat the signal gen-
erator against the transmitter’s carrier
on each channel to be received. END
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The vertical sweep circuit is not too complex: by turning

a few controls you can usually localize the trouble

ERTICAL sweep circuit trou-

bles are among the most com-

mon in TV. In fringe areas

especially, vertical rvoll is a
frequent complaint. As a background
for trouble-shooting, let us look at the
basic circuit operation.

A typical vertical sweep circuit is
shown in Fig. 1, with a blocking oscil-
lator as the sawtooth generator. A
multivibrator oscillator for generating
the sawtooth is shown in Fig. 2. Both
types of oscillators are in common use.
The same symbols in the two dia-
grams refer to components having the
same function.

FFor proper operation, the vertical
circuit output waveform must have the
correct frequency, amplitude, and lin-
earity. The free-running frequency of
the sawtooth sweep depends mainly on
the time-constant of the R-C network
in the grid circuit, C4, R4, and R5

VERT 05¢C

By CYRUS GLICKSTEIN

(Fig. 1). C4 acts as the grid leak ca-
pacitor in the oscillator cireuit. R4
and R5 in series act as the grid-leak
resistor across which C4 discharges.
A negative voltage, which keeps the
oscillator tube cut off most of the
time, is developed from grid to ground.
Varying R5 changes the time-constant
of the discharge circuit—that is, the
speed with which C4 czan discharge—
thereby varying the frequency of oscil-
lation. R5 is the vertical hold control.

For proper operation, the vertical
hold control must be set so the free-
running frequency is somewhat below
60 cycles., Then the vertical synchro-
nizing pulses will trigger the oscillator
and keep it in sync with the trans-
mitted signal.

Troubles in the oscillator circuit, the
sync circuit, or the video strip may
account for a loss of vertical synec.
Vertical roll occurs more often in
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Fig. 1—Vertical sweep circuit. Blocking oscillator generates sawtooth wave.
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Fig. 2—Schematic of a multivibrator generator for vertical sawtooth waves.
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fringe areas because of the low signal-
to-noise ratio. Horizontal synchroniza-
tion is less affected by the low signal
level because of a.f.c. (automatic fre-
quency control) commonly used in hori-
zontal sweep circuits.

R1, R2, R3, C1, C2, and C3 make up
the integrating network. This network
builds up the vertical sync pulses,
which come in at the end of each field,
to the point where they can trigger
the vertical oscillator and start the re-
trace, sending the beam back to the
top of the picture tube to start the
next field.

The amplitude of the vertical output
waveform determines the height of the
picture or raster, and is controlled by
the following factors:

1. The time constant of the R-C
charge circuit which generates the
modified sawtooth waveform (C5, R6,
R7, and R8).

2. The amount of B plus applied to
this charge cireuit.

3. The amount of amplification in the
output stage (including the yoke).

In the charge circuit of the sawtooth
generator, C5 is the sawtooth charging
capacitor and R6 is the peaking resis-
tor. The charge and discharge of C5
through R6 produces the modified
(trapezoidal) waveform (from the top
of C5 to ground) which is required to
deflect the beam vertically (Fig. 3-a).

RAIGHT Li| A
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Fig. 3—Modified sawtooth waveforms.
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‘The charge path of C5 is through R6,
R7, and R8 to B plus. The discharge
path is through R6, V1, and the pri-
mary of T1 (Fig. 1). The value of B
plus and the time-constant of C5, R7,
and R8 are the main factors determin-
ing the voltage amplitude to which C5
will charge before the sync pulse causes
V1 to fire. The peaking resistor R6 is
for wave shaping. R6 determines the
amplitude of the leading edge of the
wave only (Fig. 3-a), and this affects
the linearity of the output. Varying
RS, the vertical size control, varies the
time-constant of the charge path and
so varies the height.

R9 and C7 act as a decoupling circuit
to prevent any B plus ripple from get-
ting into the vertical sawtooth genera-
tor. At the same time, they prevent any
sawtooth voltage from being applied
to the B plus line and fed into other
circuits. (C7 charges up to the value
of B plus, therefore R9 is not part of
the charge circuit for C5.) In many
receivers, the voltage applied to the
vertical oscillator plate is the boosted
B plus from the horizontal damper
circuit.

The linearity of the sawtooth is re-
sponsible for the even distribution of
the picture, with no vertieal stretching,
crowding, or foldover at the top or
bottom. A linear modified sawtooth
waveform is shown in Fig. 3-a; Fig. 3-b
shows a nonlinear one, which will pro-
duce a nonlinear picture, possibly with
foldover at the bottom (Fig. 4). R12
(Fig. 1), the vertical linearity control,
is part of the cathode resistance in the
vertical output stage. Varying this
control changes the amount of cathode
bias, shifting the operating point of
V2 to compensate for any nonlinearity
in the sawtooth. Since changing the
bias also changes the amplification, it
is usually necessary to vary the verti-
cal size control when the vertical lin-
earity control is varied. Nonlinearity
in the vertical output which cannot be
corrected by the linearity control may
be caused by a fault either in the saw-
tooth generator (oscillator stage) or
in the output stage.

T2 (Fig. 1) is the vertical output
transformer feeding the stepped-down
sawtooth voltage (and stepped-up saw-
tooth current) to the yoke. In many
receivers, T2 is an autotransformer
(one winding), with the output taken

Courtesy Allen DuMont Labs. . . . . Lo i
Fig. 4—Vertical foldover; caused by Fig. 5—Schematic showing how the connections of a two-winding vertical out-
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off the lower part of the winding. R13
and C8 are a decoupling ecircuit. L1 and
L2 are the vertical deflection coils
which deflect the C-R tube beam verti-
cally. R14 and R15 are damping resis-
tors which load down the deflection
coils and damp out any oscillations
that might be caused by the sharp
polarity changes in the sawtooth wave.

Troubleshooting

Methods for finding troubles in the
vertical sweep system are:

1. Analyzing indications on the screen
and checking the effect of varying the
controls; especially the vertical con-
trols—hold, size, and linearity.

2. Tube changes.

3. Waveworm analysis on the oscillo-
scope.

4. Resistance and voltage measure-
ments.

The first step in localizing vertical
faults is careful observation of the in-
formation on the screen and of how
the picture or raster is affected as the
controls are rotated.

For example, the picture which was
previously normal, rolls vertically, and
cannot be stopped by the vertical hold
control. If this happens on each active
channel at a normal contrast control
setting, there is obviously a loss of
vertical sync. The fault may originate
in the vertical oscillator or in the pre-
ceding syne or video circuits.

A simple check can indicate the prob-
able location of the trouble. Rotate the
vertical hold control through its range.
(When the picture rolls upward, the
vertical oscillator frequency is too low;
when rolling downward, the frequency
is too high.) If the picture rolls up-
ward at one extreme of the control
rotation and downward at the other
extreme, this indicates the oscillator is
capable of reaching the frequency
needed for correct operation but is not
being synchronized properly. Therefore
the fault must be in the video or syn-
chronizing circuits. If the vertical hold
control cannot make the picture roll in
both directions (when there is a loss of
sync), the fault is usually in the verti-
cal oscillator stage. In either case, the
next step is to change the tube or tubes.

When, as a result of the above test,
trouble is indicated in the video or
synchronizing circuits, the fault may
be a weak r.f. amplifier tube, video am-
plifier tube, or sync separator or clipper
tube. These tubes should be changed
before looking for further trouble. As
a check, before changing these tubes,
rotate the horizontal hold control. Trou-
ble in the video or sync circuits affects
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both vertical and horizontal pulses, but
the fault may show up as a loss of
vertical sync only because of the great-
er stability of the horizontal sweep
circuit. If the horizontal hold has a
smaller than normal range, this indi-
cates weaker than normal sync pulses
—both horizontal and vertical—and
the trouble is in the video or sync cir-
cuits. To narrow down the source of
trouble further, a defect in the video
circuit usually shows up in the picture
quality—as an overcontrasted, weak, or
noisy picture. Where the picture quality
is normal, and the horizontal hold has
the normal range of control and the
vertical hold makes the picture roll in
both directions, the fault is most like-
ly to be in the integrating circuit.

If tube changes do not eliminate the
trouble, signal tracing with an oscillo-
scope can be used to localize the fault.
By noting the peak-to-peak amplitude
of the wave and the shape, and com-
paring these to the information pro-
vided in the manufacturer’s service
notes, it is possible to find the approxi-
mate location of the fault quickly. D.c.
voltage and resistance checks, compared
to the correct readings in the service
notes, usually tell the rest of the story
immediately.

The main troubles in the vertical
sweep system are:

1. Vertical roll.

2. Poor linearity, or foldover at top or
bottom or both.

3. Inadequate height.

4. Loss of vertical sweep—horizontal

line.

Other less comimon troubles are:

Poor interlace.

Intermittents.

. Vertical buzz.

. Keystoning.

Circuit defects

The basic trouble-shooting proced-
ures described above should be used in
each case of vertical trouble. To serve
as a handy reference guide, the most
common causes for each of these trou-
bles will be noted.

Frequently, the manufacturer’s field
service bulletins will list certain trou-
bles that might be anticipated, and
troubleshooting procedure. These of
course should always be referred to.
The following are general in nature.

%o e

1. Poor vertical sync (including verti-
cal roll, jitter, and instability). Verti-
cal jitter may be caused by incorrect
control settings: excessive contrast set-
ting or a vertical hold setting too near
the lock-in point. The common causes

R
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sawtooth. put transformer can be changed to make it function as an autotransformer.
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for poor vertical syne include: poor
signal-to-noise ratio or fault in the
video, syne, integrating, or . vertical
oscillator circuits. The methods for iso-
lating the cause to a given circuit were
outlined above in the discussion of trou-
ble-shooting methods.

When the instability originates in
the vertical circuit, the most common
causes include:

Defective tubes. Change the oscilla-
tor tube (and output tube if there is
any feedback from the output to the
oscillator stage). In receivers using a
6BL7-GT tube, try a 6BX7-GT. The pin
numbers are the same. If insufficient
vertical size and compression at the
bottom results, make certain the verti-
cal oscillator plate circuit is returned
to the boosted B plus point. If foldover
at the top of the picture occurs after
the tube is changed, increase the value
of peaking resistance (R6, Figs. 1, 2)
by about 2,000 ohms.

Change of value of grid capacitor
(C4, Figs. 1, 2) or grid leak resistor
(R4, R5).

Insufficient decoupling in the vertical
circuits. If there is no decoupling cir-
cuit in the output stage, insert one be-
tween the bottom of the output trans-
former primary and the B plus supply
—a 5,000-ohm, 5-watt resistor and a 20-
nf, 450-volt capacitor (R13, CS, Fig.
1). This prevents feeding a ripple into
the B plus supply from the vertical
output stage, which may in turn be fed
to the sync circuits to trigger the verti-
cal oscillator out of phase. In sets
where the vertical oscillator plate cir-
cuit is connected to low-voltage B plus,
decoupling is sometimes insufficient and
an additional decoupling cireuit may
be needed.

A slight ringing in the blocking oscil-
lator transformer may be responsible
for unstable sync. A 10,000-ohm, 0.5-
watt resistor across the primary
(plate) winding of the blocking osecil-
lator transformer dampens ringing
which might interfere with syne.

Pickup from leads which are not cor-
rectly dressed may be responsible for
poor sync. Some possibilities are: dam-
per filament leads too close to the verti-
cal oscillator; hot horizontal deflection
coil lead too close to the vertical oscil-
lator.

Vertical syne pulses which are too
small in amplitude can be the cause of
unstable vertical syne, especially in
fringe areas. In such cases, it may be
necessary to modify the synec circuit
to obtain a larger output.

2. Poor linearity or foldover. The most
important reasons for nonlinearity are:
Incorrect adjustment of the vertical
linearity control. In some receivers,
misadjustment can cause foldover.

Bad vertical oscillator or output tube.

Leaky coupling capacitor to the ver-
tical output stage or a leaky charge
capacitor (C5, Figs. 1, 2).

Low line voltage or low B plus. If
the line voltage falls below 105, verti-
cal foldover may result. In homes where
this is likely to occur, as one of the first
steps check the line voltage. If the line

voltage is O.K., change the low-voltage
rectifier tube.

Other possible troubles include: de-
fective blocking oscillator or output
transformer; defective cathode resis-
tor or bypass capacitor in the vertical
output stage; leaky decoupling capaci-
tor in the plate circuit of the vertical
oscillator or output stage.

When there has been poor linearity
from the beginning, that could not be
corrected by the vertical linearity con-
trol, a small change in value of peaking
resistor (R6, Figs. 1, 2) may correct it.
Increasing the value of this resistor
(25 to 50%), causes stretching at the
top of the picture; decreasing the value
causes compression.

3. Inadequate height. If the inadequate
height is due to foldover, then the basic
fault is foldover rather than inadequate
height. The most important reasons for
insufficient height are:

Low emission of the vertical oscilla-
tor or output tube. Change tube or
tubes. In many receivers, a dual tube
is used for both stages.

Low line voltage or low B plus. If
the line voltage is normal, change the
rectifier tube. Low line voltage or low
B plus usually results in insufficient
width also. When width and height are
both affected, look for trouble in the
common supply—either B plus or
boosted B plus. In many sets, the verti-
cal oscillator is fed from the boosted
B plus point.

Other possible defects include: change
of resistor values in the charge cireuit,
or change in the value of charging
capacitor; defective vertical output
transformer; open capacitor in the de-
coupling circuit of the output stage
(C8, Fig. 1); change of resistor value
in either decoupling circuit (R9 or R13,
Fig. 1); defective yoke (ferrite core
cracked.)

If the fault has been present from
the beginning, check the manufac-
turer’s field modifications for the par-
ticular model. Some common methods
for increasing height include: Boosting
B plus with new (or a more efficient
type of) low-voltage rectifier tube;
using a 6Y6-G instead of a 6K6-GT as
the vertical output tube in converted
630 type sets where the filament supply
permits this (the 6Y6-G filament takes
1.25 ampere, about three times the cur-
rent of the 6K6-GT); lowering the
value of the fixed resistor in the charge
path (R7, Figs. 1, 2) to two-thirds
or one-half the original value; chang-
ing the two-winding vertical output
transformer connections to make it
function as an autotransformer (Fig.
5).

4. Loss of vertical sweep. The most
common cause is a defective vertical
oscillator or output tube. Other com-
mon causes are: shorted charge capaci-
tor; shorted decoupling capacitor to
B plus in the oscillator or output stage;
open blocking oscillator transformer;
open vertical output transformer; open
yoke. In some receivers, a circuit is
used where the vertical output stage
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feeds back a signal to keep the vertical

oscillator operating. In these models,
a defect in the output stage may be
responsible for no output at the plate
of the vertical oscillator.

5. Poor interlace. Poor interlace shows
up as the pairing of lines with black
space between. This fault is particular-
ly annoying on large screens since it
shows up to a much greater degree.
The most common defect causing this
is a defective capacitor in the inte-
grating circuit. However, in some re-
ceivers, interlace is not optimum and
circuit changes are recommended by the
manufacturer to improve the condi-
tion. These changes may include one or
both of the following: reducing the
value of peaking resistance to about
half or shorting it out altogether; re-
ducing the value of cathode resistance
in the vertical output stage about 259%.
Other causes for poor interlace include:
misadjustment of the vertical hold con-
trol; horizontal leads in the high-volt-
age compartment dressed too close to
the vertical oscillator stage.

6. Intermittents. The most common
causes for intermittent operation in
the vertical circuit as in other circuits
are defective tubes or capacitors. But
this fault can be caused also by almost
any other defective component—includ-
ing resistors and transformers.

Intermittent operation of the verti-
cal circuit usually shows up as inter-
mittent collapse of the picture to a
horizontal line, or as intermittent fold-
over, An additional reason for inter-
mittent collapse to a horizontal line is
momentary oscillation of the vertieal
output tube. Remedies for this con-
dition include: a new tube; a 330-ohm
resistor from the grid to the grid re-
turn; a 100-ohm resistor between the
plate and screen when the output tube
is a pentode connected as a triode.

7. Vertical buzz. A 60-cycle buzz may
be caused by pickup from the vertical
circuit, hum in the audio, loose lamina-
tions in the power transformer, and
syne buzz in the audio in intercarrier
sets. To check whether the buzz is
originating in the vertical circuit, vary
the vertical hold control. If this varies
the pitch of the buzz, the buzz is being
picked up from the vertical sweep cir-
cuit. Possible causes for this are: audio
cable is (even if shielded) too close to
the vertical output tube; loose lamina-
tions in one of the vertical transform-
ers; an insulation breakdown in the
vertical ouput transformer. If a verti-
cal transformer has defective windings,
this shows up as a defect in the verti-
cal sweep also.

8. Keystoning. (Picture becomes nar-
row at the right or the left side.) Key-
stoning is caused by a short or partial
short in one section of the vertical de-
flection coil (yoke) or a defective damp-
ing resistor (R14, R15, Fig. 1).
While not covering every possible
defect, this should facilitate vertical
sweep servicing in general. END
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HORIZONTAL SWEEPS

By ROBERT B. SMITH*
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Fig. 1—Schematic diagram of the horizontal section of Sentinel model 438 XD chassis. Waveforms are shown throughout.

EE functions of the horizontal

circuit in TV receivers are: 1. To

provide horizontal sweep. 2. To

supply high voltage. 3. To closely
control horizontal frequency. 4. To pro-
vide a power boost.

Starting with the horizontal phase
detector circuit, let us examine the high
points of the horizontal section (Fig.
1). Two voltages are fed into the 6ALbS
balanced phase detector. They are the
incoming signals’ horizontal syne pulses
and the horizontal reference feedback
voltage. These two voltages are com-
pared in phase, and the d.c. voltage de-
veloped is applied to the control grid,
pin 1 of the 6SN7-GT horizontal oscill-
ator. The d.c. voltage varies the plate
resistance of the tube, keeping the os-
cillator from going out of synchroni-
zation.

The horizontal sync pulses are applied
to the 6 A L5 phase detector through two
.001-puf capacitors to pins 7 and 5 re-
spectively. The horizontal reference
voltage is appled simultaneously te pins
1 and 2 of the phase detector through
the .047-uf capacitor (C81) and the
wave-shaping network consisting of
R97, R90, and C73.

The phase detector functions as a
close-tolerance automatic frequency con-
trol. It is called a phase detector be-
cause it must prevent any shift in
horizontal oscillator frequency, and any
change in phase of the oscillator with
respect to the synchronizing signal. Any
tendency of the horizontal oscillator
frequency or phase to change is auto-
matically offset by the counteracting

*Service Manager Sentinel Radio Corp.
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d.c. voltage from the phase detector.

The circuit action can be observed
by connecting a v.t.v.m. to pin 1 of the
6SN7-GT horizontal oscillator and not-
ing the positive-to-negative voltage
change as the horizontal hold control
is varied. Never use anything but a
v.tv.m. on this pin. (A 1,000-ohm-per-
volt meter would start a pulse 10 times
normal amplitude throughout the hori-
zontal circuit. This will break down
parts unable to stand the abnormal
voltage.)

The 6AL5 phase detector creates a
d.c. voltage proportional to the phase
relationship of the signals’ horizontal
sync and the receiver’s horizontal re-
ference voltage. This d.e. voltage is
used for automatic control of the hori-
zontal oscillator.

The horizontal oscillator is a cathode-
coupled multivibrator, with parallel
sawtooth-forming eapacitors (C67 and
C66) and a platform-forming resistor
(R88) connected in series from the
plate (pin 5) to ground. The funda-
mental frequency determining compo-
nents are the 600-uuf capacitor (C65)
from plate (pin 2) to grid (pin 4) and
the resistors R8 and R89 in the hori-
zontal hold cireuit from grid to ground.
The other factor controlling frequency
is the d.c. voltage on the grid (pin 1).

Horizontal lock coil

The ability of the circuit to maintain
synchronization is stabilized by the
horizental lock coil connected between
the 5,600-ohm 5%-tolerance plate-load
resistor (R87) and B plus. The value
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of this plate-load resistor is eritical,
and is a frequent source of horizontal
instability when either the 6SN7-GT
or the .047-uf feedback eapacitor (C81)
shorts and causes excessive current
flow through it. It is not uncommon
{or this 5,600-ohm resistor to change
in value, several thousand ohms. When
it does it is impossible to adjust the
horizontal lock and properly stabilize
the picture.

The horizontal lock coil (L14) has a
.004-uf silver mica capacitor (C74) in
parallel, making a parallel-resonant
circuit. As the inductance is varied its
resonant frequency is changed. This
resonant circuit introduces a 15,750-
cycle ripple into the plate voltage ap-
plied to the left triode section of the
horizontal oscillator. In operation, just
as the grid voltage is decaying from
its negative peak, this positive-going
ripple in the plate triggers the tube
into conduction. For the balance of the
cycle, the ripple voltage lowers the
plate voltage in a negative direction.

This reduced plate voltage makes the
oscillator less sensitive to transient
noise pulses which might start a cycle
at the wrong time. At the time for the
next eycle, the ripple is positive-going
and helps trigger the oscillator into
action at the proper time. The energy
to maintain the lock circuit in oscil-
lation is derived from the pulses of
current through it.

The sawtooth voltage waveshape pro-
duced in this circuit is coupled to the
grid of the 6BQ6-GT horizontal output
tube through a .001-uf capacitor (CT1).
This .001-uf capacitor and the drive
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cagacitor (C75) form a capacitance
voltage divider which determines the
amount of signal or drive that is ap-
plied to the 6BQ6. Grid-to-cathode rec-
tification provides the bias voltage for
the horizontal output stage. The larger
the signal applied, the higher the nega-
tive bias or drive voltage.

PARASITICS & o

Fig. 2—Waveforms used in analysis of
horizontal sweep circuit operation.

A versatile signal

The amplified signal in the plate
circuit does quite a number of things,
It supplies a pulse for the high voltage
applied to the 1B3 rectifier. It supplies
the filament voltage for this high-
voltage rectifier. A voltage is applied in
the yoke circuit which enables the spot
to be moved in the horizontal sweep.
And last but not least, part of the
signal is used as a horizontal feedback
reference voltage.

The very rapid cutting off of current
in the 6BQ6 plate circuit causes a high-
voltage pulse to be created in the pri-
mary of the horizontal output trans-
former (T16). This pulse is stepped
up by the autotransformer action and
applied to the 1B3-GT plate. Its recti-
fication provides the high voltage for
the picture-tube second anode, through
the R-C =x filter formed by the 1.2-
megohm resistor (R79) and the 500-juf
20,000-volt capacitor (C68), and the
capacitance of the picture tube anode
to the aquadag coating and ground.

One of the -lesser known difficulties
that arise in the high-voltage section is
an arc that is audible only when the
brightness is advanced far enough to
bring the picture tube above cutoff. The
arc frequency increases as the bright-
ness control is advanced. This is usually
due to an arc inside the 1.2-megohm
high-voltage filter resistor (R79). Many
service technicians inadvertently con-
tribute to the failure of this resistor
by excessive arcing of the picture tube
anode connector to ground as a check
for high voltage. A shorted picture tube
also will cause this trouble. Resistors
have a voltage rating that is just as
important as those used for capacitors.
A Y-watt resistor should never have
more than 4€0 volts placed across it,
or arcing from granule to granule will
occur. This “eats” out the center and
increases the resistance beyond toler-
ance, and at times may open the resis-
tor.

Evolution of the circuit

Before examining the process of pro-
ducing the sweep current in the yoke,
it would be a good idea to consider

some history of the design of horizontal
circuits. The first electromagnetic-de-
flection sweep circuits had to have a
perfect trapezoidal voltage wave (Fig.
2-a) to apply to an inductive circuit
like the yoke to obtain a sawtooth cur-
rent wave (Fig. 2-b) through it.

When this trapezoidal wave was ap-
plied to the horizontal section of the
voke it was found to produce parasitic
oscillation which resulted in a very non-
linear sweep at the left side of the
raster (Fig. 2-¢). The damper tube
was installed to suppress this parasitic
oscillation by absorbing energy from
it and quickly damping it. It was
then found that the damper continued
to conduct, interfering with the sweep.
It was quite a problem to design a
circuit in which the damper would
stop conducting soon enough to allow
linear sweep.

The final decision was to design the
circuit of the horizontal output trans-
former and yoke to resonate at about
70 ke. A half cyele of this parasitic
oscillation could then be used to provide
a very rapid retrace. This was the first
necative half-cycle of the parasitic os-
cillation. The positive half-cycle made
the 6W4 damper tube conduct, and due
to the time-constant of the damper
circuit it continues to conduct for ap-
proximately one-half line of the hori-
zontal trace A-B (Fig. 2-d). Just as
the 6W4 current starts to drop off, the
grid of the 6BQ6 is brought up above
cutoff and the horizontal output tube
current provides the energy through
the output transformer which gives the
last half of the horizontal sweep B-C
for that line (Fig. 2-d). Thus, the 6W4
is active in the first half, and the 6BQ6
is active for the last half of the hori-
zontal line. This can be seen by setting
the drive too high. There will appear
in the center or the left of the raster
a tendency to squeeze, and several
bright vertical lines show that the
6W4 and the 6BQ6 are not able to
transfer the horizontal sweep action
as smoothly as they should. Also, the
sawtooth fed into the horizontal output
tube is a far cry from a trapezoidal
waveshape.

We see that the diode called the
“damper” is not just loafing along on
one job at all. As a matter of fact, the
engineers had another bright idea. As
long as the damper was rectifying the
parasitic oscillation, why not throw in
a filter circuit and use the rectified
voltage to give us a higher positive
voltage than we could normally get
from the power supply? Thus power
boost was born. This higher positive
voltage is used for the plate of the
horizontal output tube, the horizontal
oscillator, and the vertical oscillator.
It is sometimes used for the first-anode
supply on the picture tube.

Summary

The damper tube dampens parasitic
oscillation, provides the first half of our
horizontal sweep, and gives us power-
boost voltage to be applied wherever
needed. This may make you think of
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the large meat-packing firms that have
succeeded in finding use for everything
in a pig except the squeal and are still
looking for some way to sell the squeal.
We have a case not too far from that
in Sentinel television sets. The filter
circuit in the power boost contains a
variable inductance L15, the horizontal
linearity control. Adjusting this indue-
tance varies the phase of the ripple
applied to the plate of the 6BQ6 hori-
zontal output tube. Varying the phase
of this ripple in the 6BQ6 plate circuit
affects the tube’s conduction and the
last half of the horizontal sweep. Many
service technicians concentrate on the
left half of the raster when adjusting
the horizontal linearity, and they say
that the control has no effect on the
picture.

Servicing tips

A few trouble-shooting hints for
Sentinel television horizontal section
follow,

1. No high voltage until 6AL5 hori-
zontal phase-detector tube is removed
from its socket: The .047-uf feedback
capacitor (C81) is shorted. This ap-
plies a high positive voltage through
cathode to plate of the 6AL5 (pins 2
and 5) and on to the control grid (pin
1) of the 6SN7 horizontal oscillator,
which kills the oscillator and the high
voltage. When this capacitor shorts it
frequently affects R97, R90, R86, R85,
and C73. Even if no obvious horizontal
instability develops after the capacitor
has shorted, it is a good idea to check
the above parts. If the set was on long
enough with the capacitor shorted you
can be sure that some or all were
affected.

2. Insufficient high voltage: The
cathode and plate of the 6W4 have the
same d.c. potential. Shorted power
boost capacitor C77 or C78. In many
sets, no voltage appears at cathode
terminal of the 6W4 damper tube when
the tube is removed from its socket
unless the boost capacitors are leaky.

3. Inability to lock horizontally: Us-
ually due to changed value of the 5,600-
ohm, 5% resistor, R87.

4. Horizontal squeal and double im-
age on the horizontal: It is sometimes
possible to synchronize the set to one
picture, but changing stations or in-
terrupting the sync momentarily pro-
duces the double image again. Open
.0047-uf capacitor (C73).

5. Drive voltage down to about 5
volts, insufficient high voltage: An open
resistor in 6SN7-GT parallel plate load,
R93 or R94.

6. Drive voltage very high (40 volts
and up) and decided foldover: An open
platform-forming resistor, 8,200-ohm
(R88).

7. High voltage arc audible only when
the brightness control is advanced far
enough to produce a raster: Due to in-
ternal arc in the 1.2-megohm high-
voltage filter resistor R79.

8. Horizontal instability: Due to
leaky .047-uf feedback capacitor C81,
changed value of R97, R90, R85, or
R87. END
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VIDEO AMPLIFIER PROBLEMS

HE video amplifier in present-day
receivers has many tasks to per-
form. Besides boosting the video
signal level for application to
large-screen picture tubes, it must pro-
vide for intercarrier sound take-off and
furnish signals for the sync separator
and noise-reducing circuits. Thus, the
current video amplifiers are more com-
plex than earlier types; there are more
components which can give trouble.
Besides this, any trouble in the vari-
ous circuits which are fed by the video
amplifier can reflect the defect back
into the video amplifier and seriously
disturb its normal operation. Thus,
leaky or shorted capacitors, defective
tubes, or other troubles in a.g.c. sys-
tems, noise circuits, or sound i.f. stages
can place a heavy load on the video

Reflected troubles and
great number of compo-
nents complicate the life of
the service technician

By WALLACE WANER

amplifier and lower picture quality.

A defect in the noise circuit may in-
fluence the sound take-off signals or
reduce the sync levels to the separator
stages. Because of this, knowledge of
modern circuit arrangements will help
considerably when it is necessary to
trouble-shoot the video amplifier.

Typical circuits

The video amplifier in 1954 Zenith
television receivers is shown in Fig. 1
(19L25 and 19127 chassis). It uses the
efficient 12BY7, the video amplifier
which produces high output signals for
low values of load resistance and volt-
age. It provides sufficient signal
strength for the picture tube without
an additional amplifier between it and
the video detector.

12BY7
VIDEO AMPL
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Fig. 1—Schematic of the video amplifier in Zenith chassis 19L25 and 19L27.
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The 6 BE6 sync clipper prevents noise
pulses from triggering the sweep oscil-
lators, besides performing the usual
function of syne separation. Two sig-
nals must be fed to the 6BE6 from the
video amplifier. The first is from the
grid circuit (the output of the video
detector), which applies the composite
video signal to the first grid of the
sync clipper. The second signal, the am-
plified video signal, is taken from the
junction of the two 3,300-ohm resistors
in the plate circuit of the video ampli-
fier and is applied to the third grid of
the 6BE6. The third grid acts as the
control grid of a standard sync sepa-
rator, and only the sync pulses appear
at the output (plate) of the clipper
tube. Whether or not any output is
produced in the plate circuit depends
on the voltage of grid 1. Thus, the
fringe lock control is adjusted so the
bias on the first grid permits normal
sync separation. If a noise pulse rides
in with the video signal and appears at
the first grid, it will drive the grid
negative enough to cause complete
plate current cutoff. Thus, noise pulses
cannot get through to upset the normal
synchronization of the vertical and
horizontal sweep generators. The man-
ual fringe-lock control can be adjusted
to give good sync stability in fringe or
local areas for a wide variety of signal
and noise levels.

The fringe lock must be adjusted
together with the vertical and horizon-

Fig. 3—Picture shows repeat lines.
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tal hold controls. Turn it fully clock-
wise and back it off %4 turn at a time
while checking performance. At each
setting the hold controls are adjusted
and performance checked for each chan-
nel received in the area.

If the picture is unstable, back down
the control more, readjust the hold con-
trols, and check for performance on
each channel, until good sync stability
is obtained.

A defective component or tube in the
syne clipper circuit can change the load
on the video amplifier grid and plate
circuit. Thus, when there is insufficient
contrast or poor picture quality, video
amplifier trouble-shooting would have
to take in also the sync clipper circuit.

The sound take-off is in the plate
circuit of the video amplifier, thereby
assuring a high level of sound i.f. sig-
nal. Since the sound i.f. in intercarrier
receivers is always 4.5 megacycles, the
take-off transformer must be tuned to
that frequency. When both primary and
secondary slugs are adjusted for maxi-
mum sound output, the primary section
will automatically act as a 4.5-me trap,
since it acts as a high-impedance par-
allel resonant circuit. The tweet inter-
ference which would result on the pic-
ture-tube face is thus minimized. Also
adjust the sound take-off coils till inter-
carrier buzz is at a minimum.

The signal for the a.g.c. rectifier is
taken from the other 3,300-ohm resistor
in the plate circuit of the video ampli-
fier. A voltage-divider network, with a
tapped potentiometer, serves as the con-
trast control. The variable arm picks
off the required amplitude of video
signal.

Since the video signal is positive-
going in the plate circuit of the ampli-
fier, it is applied to the cathode of the
picture tube rather than the grid. The
d.c. has a direct path from the plate
of the video amplifier to the picture-
tube cathode, via the peaking coils and
series resistors. Hence, the d.e. level is
not disturbed and no d.e. restorer is
necessary. With direct coupling, how-
ever, the voltage relationships between
the cathode and grid of the picture
tube are critical. A change in value of
any of the resistors in the contrast con-
trol circuit (or the control grid of the
picture tube) will upset bias relation-
ships and can cause excessive or in-
sufficient brilliancy. Thus, when either
of these symptoms occur, check the
voltages between

cathode and grid

while the brillianey control is varied.
The grid should always be minus with
respect to the cathode and should vary
with the control. Check the resistor
values in both the contrast and bril-
liancy control circuits against those
given in the service notes for the re-
ceiver. Make sure the capacitors in
these circuits are not leaky or shorted
when brilliancy troubles occur.

Another typical video amplifier sys-
tem is shown in Fig. 2. It i1s used in
the Philco model 2750 receiver which
uses a 27LP4 picture tube. Two ampli-
fier tubes are used. The first is one-half
of a 6U8 triode-pentode tube. The video
output amplifier uses the 6AQ5 beam-
power tube which furnishes sufficient
signal amplitude for good contrast in
the 27-inch tube.

The sound take-off is in the grid cir-
cuit of the first video amplifier. The
necessary signal is developed across an
impedance composed of the inductance
and capacitor shown. Since the arrange-
ment does not trap the signal from the
video amplifier, a 4.5 mc trap is in-
serted after the first peaking coil in
the plate of the first video amplifier.
This is followed by the noise leveling
circuit take-off, and the a.g.c. signal
take-off. This is followed by an adjust-
able peaking coil in series with the
B plus, and a series peaking coil to the
grid of the video output amplifier.

In the plate circuit of the video out-
put stage, the series peaking coil (100
nh) is followed by a shunt peaking coil
which is also adjustable. These two
adjustable peaking coils are preset at
the factory and normally do not require
readjustment. If the coils are not ad-
justed properly,
either smears or transients which will
result in repeat lines on the secreen
(Fig. 3). Repeat lines indicate a slightly
excessive high-frequency response, and
as pointed out in the Philco service
notes, a small amount of high-frequency
overshoot may be desirable to produce
a sharper picture.

At the same time, in weak-signal
areas where a snowy picture is re-
ceived, it might be better to have a
slight amount of smear, to reduce the
sharp outlines of the snow effect.

To make adjustments to the peaking
coils: Tune in a station and adjust for
best picture quality and contrast. Turn
fine-tuning clockwise until a faint beat
pattern shows on the screen. Repeat
lines are produced by turning both
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they may produce

peaking-coil slugs clockwise. Trailing
smears are caused by turning botk
peaking-coil slugs counterclockwise.
These adjustments shoild not be made
to compensate for poor if. alignment
or defective components. In Fig. 4, for
instance, faint repeat lines are visible
on the right side of the vertical wedge,
indicating exceptional high-frequency
response in the video amplifiers. Despite
this, however, more than one-third of
the vertical wedge is hazy and obscure,
showing poor video i.f. alignment.
While the over-peaking has helped the
picture somewhat, a much sharper pie-
ture would be obtained if the tuner
were tracked properly and the video
i.f. alignment corrected.

The contrast control for the Phileo
video amplifier system is located in the
cathode of the output tube as shown
in Fig. 2. No cathode bypass is used,
so the low-frequency response will not
be affected. The lack of a bypass capaci-
tor will cause degeneration and some
decrease in amplification, but these
shortcomings are tolerated in the inter-
ests of a wider frequency amplifier.
Since a variation of the contrast control
will affect bias, a fixed bias is applied
to the control grid from the power sup-
ply (24 volts).

The brightness control varies the volt-
age between the grid and cathode in
the cathode-ray tube as shown in Fig. 2.

Service hints

When poor contrast, lack of defini-
tion, or other troubles point to defects
in the video amplifier system, the tubes
should be checked first as a matter of
routine. Since only one or two video
-amplifier tubes are involved, tube sub-
stitution can be tried. I'requently, a
change in tube characteristics results
in a sync level decrease and causes
sweep instability. Such tubes will often
cheek all right in a tube tester—par-
ticularly the emission type.

The tubes of the circuits fed by the
video amplifiers, such as the noise clip-
pers, a.g.c. rectifiers, first sound i.f.
amplifier and d.c. restorer, also should
be tested. After tubes have been elimi-
nated as the source of trouble, voltage
checks should be made at the grids,
screens, and plates, of the video-ampli-
fier tubes. The grid should always be
negative with respect to the cathode.
If it shows zero or a positive voltage,
check the coupling capacitor for leak-
age. (A gassy tube could also cause a

Fig. 4—Left—Faint re-

peat lines are visible
on the right-hand side
of the vertical wedge.

Fig. 5—Right—Leaky cou-
pling capacitors or open
peaking coils are the cause
of poor definition.
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positive grid, but it is assumed the
tubes have been checked prior to voltage
readings.)

Voltages for the screens and plates,
as well as those associated with the
brilliancy-control section, should be com-
pared with those given in the manufac-
turer’s service notes for the receiver
under test.

If tubes and voltages check out all
right, the next logical step is a check
of resistor values against those given
in the schematic. The capacitors should
be checked for leakage. To make sure
tests are accurate, one side of the re-
sistor or capacitor to be checked should
be disconnected from the circuit. While
the leakage of paper capacitors can be
checked with the Rx1 megohm scale of a
v.t.v.m., many capacitors become inter-
mittent or show defects only when
operating under the normal voltages
applied by the circuit. For this reason,
a capacitor checker is advisable, for the
actual working voltage can be applied
and the power factor (leakage) deter-
mined.

Leaky coupling capacitors or open
peaking coils will greatly affect picture
quality. If a picture has been good and
suddenly shows poor definition, trailing
smears, or improper contrast levels
(Fig. 5), the likely cause is some trou-
ble in the video amplifier. An inspec-
tion at close range of the horizontal
line trace on the screen helps the diag-
nosis.

If the horizontal line trace is fuzzy
or no longer visible, the trouble would
be in the focus control, or focus unit
assembly on the picture-tube neck. How-
ever, if the line trace is clearly defined
but the picture appears out of focus,
the trouble is probably in the video-
amplifier system. (Poor tuner tracking
or video i.f. alignment could also cause
such a condition, but the tuner and
video i.f. alignment will not change
suddenly and by a sufficient amount
to cause the poor picture definition
shown in Fig. 5.)

With peaking coils, the most common
defect is an open circuit. On occasion,
however, some turns will short to-
gether or the parallel resistor will
change, value or become otherwise de-
fective. An open circuit in the shunt-
peaking coils is easy to determine, be-
cause the plate voltage of the tube will
be lost. With the series peaking coils,
an ohmmeter will still give a reading
when the coil is open because of the
parallel resistor. Since the ohmic value
of the peaking coils is only a few ohms
as compared with several thousand for
the shunting resistor, an open coil is
indicated if the meter shows the value
of the resistor. (With the coil in good
condition, the meter of course would
show a reading of only a few ohms.)

If the series peaking coil is shorted,
the ohmmeter check would immediately
indicate this because of the zero re-
sistance reading. Shorted turns in the
peaking coil can contribute to poor pic-
ture quality as well as can open peak-
ing coils, but unless the actual ohmic
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value of the coils is shown, the shorted
turns couldn’t be detected if only a
few were involved. In such an instance
the only recourse is to try a new peak-
ing coil. Of considerable help to the
technician is the listing of the ohmice
value of the peaking coils. In Fig. 2,
for instance, the peaking coil in the
grid of the 6U8 is listed at 4 ohms,
while the one in the grid circuit of
the 6AQ5 is 5 ohms. With an accurate
low-range ohmmeter, shorted turns can
be located quickly.

Meter accuracy and sensitivity is very
important, as a few shorted turns may
make very little change in resistance.

The series peaking coils help isolate
the interelectrode and stray capaci-
tances between the output circuit of one
stage and the input of the next. The
shunt peaking coils form high-impe-
dance parallel resonant circuits with
the circuit capacitances and prevent
shunting of high-frequency signal com-
ponents. Thus, their inductive values
are critical and must be maintained
if trailing smears, transients, and high-
frequency losses are to be avoided. For
this reason, an exact replacement must
be made—that is, one having the same
inductance and resistance.

Remember, when replacing peaking
coils, to space them well away from the
chassis. Normally in high-frequency
work we are told to use short leads
to reduce lead inductance or capaci-
tance to other wires. With peaking
coils, however, the leads are not cut
short, but are left sufficiently long so
the peaking coil can be mounted at
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right angles and away from the chassis.
This prevents the capacitance effect
between the peaking coil and the chassis
from affecting the characteristics of the
coil and affecting picture quality. Also
dress the peaking coils away from other
peaking coils and from all nearby cir-
cuit wiring.

Frequency response

The reader may feel that no discus-
sion of video-amplifier servicing is
complete without a description of fre-
quency-response measurements. Testing
the response by injecting a square wave
into the video amplifier input and meas-
uring the amount of distortion by check-
ing the shape of the square wave at
the output with a scope is often men-
tioned.

The writer has serviced hundreds of
receivers and many video-amplifier cir-
cuits without once using this procedure.
If the video amplifier is giving trouble,
the picture-tube screen will give the
clues. If the picture exhibits dark trail-
ing smears, it indicates poor low-fre-
quency response. If repeat lines show
as 1 Fig. 8, the high-frequency re-
sponse is excessive. Without enough
high-frequency response, the fine detail
will suffer. These symptoms are all the
technician needs to know to get busy
on the video amplifier circuit checking.
His time is too limited to undertake
redesign. He is concerned mainly with
restoring the receiver to the level of
performance which was built into it
by the manufacturer. END

THERCA COLOR TELEVISION DYNAMIC DEMONSTRATOR

RCA SERVICE C
AN RCA SUBSIDIARY OPMRP?;“[YN;%C

THE RCA COLOR TELEVI:
. DYNAMIC ‘*DEMONWSI

Tuere are moxg
THAN 40% MORE
PARTS TO A CGLOR
TELEVISION RECEIV-
13 TWENTY
ADDITIONAL TUBES

VIRTUALLY
THREE RECEIVERS
N ONE

Photo shows latest in long line of RCA dynamic demonstrators. Similar in lay-
out and operation to past dynamic demonstrators, this color TV receiver contains
many more components. Using high-quality parts throughout, the demonstrator
enables student and technician alike to closely examine the interrelation of the
fixed and variable components at work in the various circuits. With all terminals
accessible, voltage measurements and oscilloscope patterns can be obtained.
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From the original "La Télévision? . . . Mais
c'est trés simple!” Translated from the French
by Fred Shunaman. All North American rights
reserved. No extract may be printed without the
permission of Rapio-ELecTronics and the avthor.,

OErLECTION
voLracE

TELEVISION...

it's a cinch!

Eighth conversation, first half—Sawtooth

action; an amplifier full of good points

Will—Last time, Ken, you promised that today we would
have something better to talk about than sweep oscillators.
I’'m beginning to see them in my dreams! Right now, my
trouble is that T don’t just see how you get those sawtooth
voltages onto the deflecting equipment—the deflection yokes,
or—if you have an electrostatic set—plates.

Ken—Good! It’s fine to have those voltages, but even better
to know how to use them. First, we have to put them through
an amplifier; they usually don’t have enough amplitude to
swing the bright spot all the way across the fluorescent
screen.

Will—That should be easy—the frequencies are fairly low.
Ken—Not so fast! The fundamental frequency of the time-
bases is reasonably low. But they’re not sinusoidal oscilla-
tions—far from it! So they’re very rich in harmonics. You
still remember what a harmonic is?

Will—Oft course! Harmonies are oscillations at multiples of
the fundamental frequency!

Ken-—Roger! Now, our harmonie-rich sawteeth need an am-
plifier that can pass a very wide band of frequencies. Other-
wise we’d eliminate some of the higher frequencies, and
deform our waves.

Will—If I get you right, an amplifier that would cut off il
the harmonies and leave only the fundamental would make
sine waves out of our sawteeth?

Ken—Exactly—if you could get an amplifier that would
cut off all the harmonics and still leave the fundamental!
An amplifier usually attenuates only the higher frequencies,
and just rounds the teeth off a little.

Will—Oh! A worn-out saw!

Ken—Remember, quite often we use an amplifier that
changes the form of the sawteeth intentionally! We can use
one to make sections of an exponential curve into straight
lines, for instance.

Will-—So I was in too much of a hurry when I decided that
a time-base amplifier was simple!

Ken—At last you’re right! It does a lot of jobs—it’s an
amplifier, it produces high-frequenecy harmonies, and it
linearizes curved waveforms. But that’s not all! In mag-
netic-deflection receivers, it has to deliver power . . .
Will—. . . like an ordinary radio output stage that supplies
power to the speaker. But in electrostatic-deflection receivers
the amplifier supplies only voltages. There isn’t any current
to speak of, and so, practically no power,

Port and starboard

Ken—Yes, the electrostatic-deflection jobs are simpler—pity
they don’t use ’em in TV any more! But let’s find out how
they work first, then go on to the magnetic systems, which
are a little harder. Even electrostatic deflection has its
problems. We have to apply a pair of voltages phased
oppositely to the two deflection plates. That is, while one
plate becomes more positive, the other is becoming more
negative. Then both plates have to drop back to zero simul-
taneously and practically instantly, so the whole thing can
start over again.

Will—But how do we get these two oppositely phased volt-
ages? Do we need a pair of sawtooth generators? What a
mess !

Ken—Take it easy, Will! Remember when we were studying

RADIO-ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

TELEVISION l 57

push-pull audio amplifiers? What did we find to be the
easiest way to apply equal and opposite voltages to the
output grids?

Will—A center-tapped transformer was the simplest way
out.

Ken—And so it is here! Take a look at this sketch. You put
the primary in the plate circuit of the horizontal sweep
amplifier, connect the ends of the secondary to the deflection
plates, and bring the center-tap back to the last anode, so
that the deflection plates and it will be at the same voltage.
Will—And could you*use a tube-type phase inverter with
cathode-ray tubes?

Ken—Sure! Look at this. V1 is an amplifier; V2 a phase
inverter. Potentiometer P controls V2 so its output is
exactly the same as V1.

All seems simple

Will—None of this looks very tough. When you really know
radio, you don’t run up against many surprises in television!
Ken—You’ll find that out when you look at magnetic-
deflection circuits, where you have to get power out of your
amplifier, just like an audio-output circuit. The power is
used to set up magnetic fields around the deflection coil. The
field strength depends on the number of turns in the coil
and the amount of current going through it.

Will—] know, Ken! And you make me feel good by talking
about ampere-turns that I can understand, instead of
gausses, maxwells, or oersteds, that don’t mean a thing
to me!

Ken—You know then that a coil of 1,000 turns with 0.12
ampere passing through it. . ..

Will—. . . sets up a field of 0.12 x 1,000, or 120 ampere-turns.
Ken—And that you could get the same field from a coil of
200 turns . . .

Will—. . . and a current of 0.6 ampere.

Ken—Yes, and that happens to be just about the power
needed to sweep a 10-inch tube screen. The field must rise
from zero to 120 ampere turns to sweep the spot once across
the screen from left to right. That is, the current through
our 1,000-turn coil must increase evenly to 0.12 ampere,
then drop very rapidly to zero, and repeat.

Will—That sounds easy.-All you need is a good big tube.
Insert the deflection coils in its plate circuit . . .

Ken—. . . and the d.c. through the coil would set up a
permanent field that would keep the spot somewhere right
off the screen!

Will—So that won’t work, eh? But how would this work?
Connect the two deflection coils B through the capacitor C,
with this inductance A to carry the current?

Ken—TFine, chum, fine! But what are you going to do about
the well-known phenomenon of self-induction?
Will—What’s self-induction got to do with it?

Deduction about induction

Ken—Well, now, we’ve quite a bit of wire in these coils—
about 1,000 turns each. The inductance is about 0.15 henry.
Won’t the rapid current variations produce some effects
we’ll have to take notice of?

Will—Now I remember our old formula: “Induction equals
contradiction.” The induced ecurrent always opposes the
current that produced it. If the current in a winding in-
creases, it induces a current in the opposite direction. But
if the current decreases, the induced current goes in the
same direction, doing all it ecan to keep the inducing current
up to its old value.

Ken—What a memory! All you need to add is that the
induced current shows itself as a voltage at the ends of the
winding. Can you guess what the value of that voltage
depends on?

Will—I suppose it’s proportional to the variation in the
inducing current and the amount of inductance in the
winding?

Ken—Right! But there’s just one other thing—the variation
speed of our current—the time it takes to change. If the
sawtooth currents passing through our windings are quite
linear, we can say that the voltage of self-induction in-
creases as the duration t of the variation in current becomes
shorter. (TO BE CONTINUED)
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Fig. 1—The visible light spectrum, containing the colors from red to violet.

By D. NEWMAN* AND J. J. ROCHE*

OST readers will recall that

back in 1950 the FCC adopted

a set of color television broad-

casting standards based on

the CBS color TV system. Soon after,

it became apparent that this system

would obsolete millions of black-and-

white receivers already in use. This

dampened the industry’s enthusiasm for

the CBS color system, and as a result,

little effort was made to develop it into
a practical reality.

The general feeling in the industry

was that if a color television system

* Allen B. DuMont Laboratories, Inc.

was to be universally accepted, it could
not afford to obsolete the millions of
black-and-white sets already in use.

Fortunately, the FCC, in adopting the
CBS color system, left the door open
for consideration of a better color sys-
tem should one ever be developed and
demonstrated.

Prior to the war, the RETMA, then
the RMA, established a committee com-
posed of representatives of most of the
major manufacturers, known as the Na-
tional Television System Committee.
The NTSC was given the job of formu-
lating a set of black-and-white tele-
vision broadcast standards for presenta-

Fig. 2—A prism breaks white light up into the spectral colors.

e T I

v’

Fig: 3—Adding primaries to produce color ¢or white light).
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Part I-Some of the
fundamental principles

of color and vision

tion to the FCC for its approval. These
standards were subsequently adopted
and are the ones in use today.

Taking a page from past experience,
the RETMA again called on the NTSC
in November, 1950, and assigned it the
job of formulating a set of color tele-
vision broadeast standards for presen-
tation to the FCC.

As in 1941, the NTSC is composed of
the best engineering brains in the coun-
try contributed by the members.

On July 23, 1953, the NTSC formally
petitioned the FCC for adoption of a
set of color television standards.

In studying the NTSC system, you
will find it easier to understand if you
realize that it is not necessarily the
simplest, nor even the best, color system
which could have been designed.

The NTSC system was developed to
meet, on the one hand, a set of FCC re-
quirements, and, on the other hand, the
economic requirements which its origi-
nators felt were a necessity.

The FCC requirements were:

1. The system must operate within
the present 6-me channel allocations.

2. The quality of color reproduction
had to be excellent. The pictures had
to be well-defined and free from annoy-
ing defects such as line crawl, jitter, or
prominent dot structure.

3. Pictures had to be sufficiently
bright for adequate contrast under nor-
mal lighting conditions, and free from
objectionable flicker,

4. Receivers had to be simple enough
for the average person to operate, and
cheap enough for the average person
to buy.

5. The transmitting apparatus had to
be reasonable in cost and simple enough
to be operated by average station per-
sonnel.

6. The system could not be unduly
susceptible to interference as compared
to black-and-white.

7. The color signals had to be trans-
mittable over existing and future relay
facilities.

In addition to the above, the NTSC
imposed upon itself other requirements,
the most important of which was that
the system had to be compatible.

A compatible color television signal
is one that can be received by existing
black-and-white receivers, in mono-
chrome, without any changes or adjust-
ments.

To accomplish these objectives, a
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number of new circuit techniques and
electrical concepts were necessary. None
of these new ideas are basically difficult,
but at first they may appear strange
and unfamiliar to the service technician.

To understand any color television
system, some knowledge of color funda-
mentals is required:

What is color

Light is a form of radiant electro-
magnetic energy, just as is the familiar
radio wave. Light waves are of much
higher frequency than radio waves, and
while radio-frequency energy is not per-
ceptible to our senses, light produces
sensation in the brain, via the eye.

Because the wavelengths of the vis-
ible frequencies are extremely short, it
is not convenient to specify light wave-
lengths in meters. A much smaller unit,
called the “millimicron,” is commonly
used. A millimicron is equal to one bil-
lionth of a meter and is written “mp”

The frequency range, or spectrum,
over which radiant energy is visible ex-
tends from 380 to 780 mu. (See Fig. 1.)

What does this have to do with color?

Well, when viewing light of a single
frequency, located anywhere within the
visible spectrum, we experience a sen-
sation referred to as “color.” The par-
ticular ‘“‘color” we see is dependent
upon the frequency of the light.

For example, light of a wavelength
of approximately 700 mu is called red;
if the frequency is around 550 mp, it
is green; if about 450 mp, it is blue.

When the light is made up of approxi-
mately equal portions of red, green, and
blue energy, we see white light. This
can be demonstrated by passing white
light through a prism, as shown in Fig.
2. As the white light passes through
the prism, its individual components
separate and produce a series of colors
known as the spectrum.

It is apparent from the above that it
is quite incorrect to refer to white light
as “colorless,” since it is made up of
all “colors.”

Color properties

A pure color can be described by
stating the frequency of its light and
by stating its brightness or amplitude.

In nature, light of a pure color sel-
dom occurs. In most cases, it is mixed
with, or diluted by, white light. So, to
describe the light which we commonly
see, we must also state the extent to
which the color is free from dilution
by white light.

Therefore, a colored object should be
described by stating three properties.

1. Brightness, or luminance
The total amount of light given off by
the object determines its brightness.
The term used in color television work
for brightness is “luminance.”

2. Frequency, or hue
A colored object is either reddish, blu-
ish, greenish, yellowish, etc., depending
upon which color predominates. This
dominant color or frequency is called
Uhue‘"

3. Freedom from dilution by white
light, or saturation
As stated, most colored objects have a
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Flg 4, above—The basic Maxwell triangle. N is the neutral or “white” point.
Fig. 5, below—Diagram with artificial primaries, as used by color engineers.

principal or dominant “hue” which is
diluted to some extent by white light.
For example, if an object were pure
red (that is, undiluted by white light),
it would be 1009 saturated, or have a
purity of 1. A “pink” object would be
specified as being red in “hue,” but in-
completely saturated, and its purity
would be considerably less than 1.
Note: Purity is expressed as a number
between 0 and 1, and is the ratio of the
intensity of the “dominant color” light
to the total light intensity.

Reproduction of color

You will recall that when using water
colors it is possible to mix two colors
together and produce a third color. Car-
rying this idea further, it is possible
to mix three selected colors, known as
primary colors, and produce a very wide
variety of other colors.

In modern printing, the three pri-
mary colors are deposited alongside one
another in dots of varying size. These
dots are so small that the eye blends
them together, creating the same effect
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as the mixed water colors.

In the familiar Kodachrome trans-
parency, three layers of differently col-
ored filters are placed on top of one
another. As the transparency is viewed,
white light passes through each filter
in succession. The eye sees the net re-
sult in a wide variety of colors.

Both color printing and color pho-
tography achieve their results by using
the subtractive method.

In the subtractive method a desired
color is obtained by removing a pre-
determined amount of red, green, and
blue from a source of white light. (You
will recall that white light consists of
equal amounts of the red, green, and
blue primaries.)

By removing portions of the three
primaries in varying degrees, we can
obtain a wide variety of colors. (If you
mix red and blue, for instance, the re-
sult is the mathematical difference be-
tween the red and blue primaries.)

In a color television receiver, the red,
green, and blue light is produced on the
face of the C-R tube. On the screen of
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the receiver the three primary colors
are self-luminous—they create their
own light and must be added together
to produce the desired range of colors.
The additive method of producing color
is shown in Fig. 3. In this system, we
start with the three primary colors
(red, green, and blue) and by adding
together the required amounts of each
of the primaries, we can produce almost
any desired color. In both the sub-
tractive and additive systems, we vary
the amounts of three primaries to pro-
duce the desired color.

You may wonder why red, green, and
blue are always used. Actually, red,
orange, and green or many other com-
binations of colors could be used. (Re-
member that red, yellow, and blue are
the common subtractive primaries,)
However, red and blue, located at op-
posite ends of the color spectrum, in
combination with green, which is located
at the center of the color spectrum (re-
fer to Fig. 1) enable us to obtain the
widest possible range of colors.

Color specification

Years ago, a need for exact color
specification became apparent. What
one person referred to as “red” might
possibly mean any one of dozens of
shades called ‘““red”, for example.

Because of these individual varia-
tions, tests were conducted with a large
number of observers and the results
were averaged out. Based on these tests,
a set of color standards were adopted
in 1931 by the International Commis-
sion on Illumination, to apply all over
the world in all color activity.

These standards are known as the
ICI system. after the commission which
adopted them.

The standards specify that the red
primary shall correspond to light of
the wavelength 700 mp, green as 546.1
mu, and blue as 435.8 mpu.

We have seen that almost any desired
color can be produced by mixing to-
gether appropriate portions of the three
primary colors. Therefore, we can say
that a particular color consists of so
much red, so much green, and so much
blue.

A convenient way of illustrating the
exact amounts of the three primary
colors which are present in a given
color is by the triangle of Fig. 4.

Note that the center of gravity of
the triangle is the neutral or white
point (N) since this represents a “col-
or” to which the three primaries are
contributing equal amounts. As the de-
scribed color departs from the neutral
point, it takes on a definite, recognizable
hue depending on whether the green,
red, or blue frequencies predominate.
Also the closer the described color point
moves toward the sides of the triangle,
the more saturated the color becomes.
(Freer from dilution by white.)

When using this type of diagram
(known as the Maxwell triangle), an
exact color is specified by stating the
proportion of each color to the total.

This is illustrated graphically in
Fig. 4. Note that the proportion of red

is indicated by the length of the line
drawn perpendicularly from the side of
the triangle opposite the red apex point.
Similarly, the proportion of blue and
green is specified by the perpendicular
lines drawn from the sides of the sides
of the triangle opposite the blue and
green apex points.

Thus by knowing the numerical pro-
portions of the three primaries to the
total, we have sufficient information to
reproduce any color. These proportions
are always stated as a fraction of 1 to
provide a standard method for color
specification.

Since the total is always arbitrarily
taken as 1, no information is fur-
nished as to the real brightness of the
colored object bheing described. If we
were to reproduce a color using only
the information given in the triangle,
its color would be correct, but its
brightness might be quite different from
the original. Therefore, if we are to
match the original colored object ex-
actly, we must also be given informa-
tion concerning the brightness. We see
that we can specify the color of any ob-
ject on the one hand, and its brightness
as a separate quantity on the other.
This principle is used in the NTSC color
television system and will be described
in the next article.

The triangle shown in Fig. 4 is seldom
actually used. The basic reason for this
is that it requires that three fractional
proportions be specified while only two
are necessary.

You will recall that the proportions
are always stated as fractions of 1. If
we know two of the proportions, the
third can be found by simply adding the
two and subtracting their sum from 1.

Since only two numerical quantities
or proportions are required, it is more
convenient to plot a color or “chroma-
ticity” diagram in the form of a right
triangle as shown in Fig. 5.

The three apex points of the triangle
in Fig. 5, labeled X, Y, and Z, represent
what can be considered imaginary pri-
maries as compared to the real primary
colors shown in Fig. 4. This is done for
the sake of convenience in specifying
all of the colors in the spectrum, in-
cluding those which cannot be achieved
by mixing the three standard ICI pri-
maries.

Using the standard color diagram, a
color is specified by stating its vertical
(Y) and horizontal (X) co-ordinates.
For example, the color C, correspond-
ing to X=0.6 and Y = 0.35, is seen to be
a not quite fully saturated orange. In
other words, color C consists of 60%
imaginary red primary color X, 35%
imaginary green primary color Y and
5% (1.0 minus 609% plus 35%) imag-
inary blue primary color Z.

Using these figures, plus information
on brightness, the skilled colorimetrist
is able to specify any given color. The
method is not simiple, and uses rather
involved mathematics, therefore it
would be unprofitable to attempt to go
further into the details at this point.

The three ICI primaries which are
used in color television are marked on
the XYZ diagram. The area enclosed

WWW americanradiohistorv com

by the triangle connecting these points
represents all of the colors which can
be achieved with these primaries. Note
that some of the highly saturated blues
and greens, indicated by the shaded
portion of the diagram, fall outside of
this area and thus cannot be reproduced
with the ICI primaries. These colors
seldom occur in nature and very little
is lost by not reproducing them in color
television. The ICI primaries permit us
to reproduce the saturated reds, yel-
lows, and oranges, which are very com-
mon. With this compromise we can still
obtain very pleasing color reproduction.

From the above, we see that it is
possible to specify, or describe acecu-
rately the color of any object in terms
of its hue (prineipal color) and satura-
tion (freedom from dilution by white),
by simply stating its X and Y coeffi-
cients on the color diagram. This in-
formation, plus brightness or “lumi-
nance” information, tells us all we need.

Peculiarities of vision

We are all familiar with that pe-
culiar behavior of the human eye known
-as persistence of wision. The brain’s
ability to retain an image for a fraction
of a second after it has actually dis-
appeared forms the basis of motion pic-
tures and television.

Less commonly known is the fact that
people become progressively more color-
blind as the size of the object they are
looking at gets smaller. Another way
of stating this is to say that the color
of a large area looks different than the
same color confined to a small area.

Most of us have had the experience
of selecting paint of a certain color
from a small sample and perhaps being
disappointed in the results when the
entire room was painted. We are some-
times inclined to question the skill of
the painter and tend to blame him for
improper mixing of the color. In many
cases, the actual colors are identical—
it is simply the fact that the difference
in size has the effect of producing a
mismatch.

This color-blindness phenomenon fol-
lows a definite pattern which has been
established as a result of extensive
tests conducted with a great many peo-
ple having normal color vision. The
NTSC color television system takes ad-
vantage of this fact by transmitting
only that amount of color information
that can be appreciated by the eye. Full
color information is transmitted for
large-area portions of the picture; re-
stricted color information is supplied
for smuller areas of the picture, and
only brightness information (no color
at all) is furnished for the tiny areas
(fine detail) of the picture.

This results in a substantial reduc-
tion in the bandwidth necessary to
transmit a color television picture, and
is one of the reasons it was possible to
sandwich the color signal into the exist-
ing 6-me channels. (To BE CONTINUED)

In the next article we will discuss the basie
requirements of a color television system, and
how the peculiarities of color vision have been
used to advantage in the design of a compatible
system utilizing a 6-mec transmission channel.

RADIO-ELECTRONICS


www.americanradiohistory.com

OW are we to bring television
service to residents of fringe-
area towns? Numerous methods
have been proposed, including
Stratovision, community antenna sys-
tems, satellites, and boosters. The co-
channel booster described here was
developed to meet this demand at the
lowest possible cost. The experiment is
being made at Lawrenceburg, Tennes-
see, a town of 70,000 people located 68
airline miles southwest of Nashville.
Lawrenceburg has 275 television sets
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TRANSMITTER INCREASES
TV STATION RANGE

Co-channel booster brings
TV to fringe areas, lowers

antenna installation costs

with outside antennas which cost at
least $100 each. This means that if
every family in town had a TV set,
there would be a total antenna invest-
ment of at least $175,000. Besides the
initial cost, the life of these high an-
tennas is short and the hazards involved
in their use are great.

Wired systems—many of them very
satisfactory—have been installed in
many communities. To use them, the
TV set owner must usually pay a fee of
$100 or more, plus a monthly charge.

-

ANTENNAS

i

F The booster transmitting antenna with

A view of the 20-element receiving
'?2 the receiving array in the backgrouad. array at the booster installation.
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Radio transmission to bring TV pro-
grams to people in fringe areas would
seem to be more economical to the con-
sumer. Such radio systems—of the type
now being tested by Sylvania—are more
attractive than wired systems, and (if
the signal is strong enough) approach
the service of a primary television sta-
tion. But they require additional chan-
nels in the crowded u.h.f. band, and in
some communities, might prevent or
hinder the establishment of local TV
stations.

The booster system has the great
advantage of working on the same
channel as the main transmitter, thus
needing no extra channels. WSM-TV
(Channel 4), of Nashville, proposed to
the FCC in 1951 to experiment with an
on-channel crossed polarization booster
system, and after authorization on July
16, 1962, developed an experimental
booster system.

Such a system should have a number
of advantages, besides that of requiring
no additional channel space. Vertical
polarization is used, and a strong signal
is delivered over the town. This over-
rides the interference which troubles
the users of tall antennas, and makes
cheap—or even indoor—antennas pos-
sible. The cost of installation and opera-
tion is low, interference to other sta-
tions (and its own) is negligible, and
the hazards of tall antenna towers are
eliminated. The station licensee retains
control of the booster, simplifying re-
lationships with the FCC; and the
system fits readily into existing alloca-
tions plans.

The basic booster system

Briefly, the system consists of a high-
gain receiving antenna and a low-gain
transmitting antenna placed back-to-

Here is a type of TV operation which may solve the problem of
bringing television o many small communities. For the informa-
tion in this article, we are indebted to a report by John H. DeWitt,
Jr., president of WSM, Inc., and known to our readers (RADIO-
CRAFT, April, 1946) as the man who first bounced radar signals
off the moon. This latest achievement of his may be an even more
important feat in the eyes of fringe-area television set owners!

back and connected through a low-
power radio-frequency amplifier system
with an over-all gain of about 100 db.
The system is polarized wvertically to
maximize booster coverage for a given
booster power and to minimize inter-
ference to the main TV station and
other co-channel stations.

The transmitting antenna at Law-
renceburg is a vertical folded dipole
mounted a quarter wave from a screen
of one wavelength square consisting of
No. 10 vertical wires. A transformer at
the center of the radiator assures bal-
ance. It is mounted on a 100-foot pole,
guyed with tarred rope. To prevent
distortion of the vertical polarization,
no horizontal metal was used in the
construction. The crossarm bolts and
the steps on the pole are made of nylon.

The receiving antenna is a broadside
array of 20 half-wave elements in front
of a screen of horizontal No. 10 wires
spaced at 4-inch intervals. To this is
added a maze of vertical wires which
outline the walls of a theoretical wave-
guide operated beyond cutoff. To further
attenuate pickup from the rear, a

screen with rectangular openings 1 x 2
inches was applied to the backs of the
poles which support the horizontal re-
flector wires (so that the reflector wires

A close-up view of part of the receiving antenna at the
booster station. The vertical wires minimize feedback
between receiving and transmitting antenna systems.
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are between the screen and the antenna
elements). This practically eliminates
interference in a wide arc behind the
antenna. Gain in forward direction is
17 db.

The station, with an effective radiated
power of 10 watts, covers the city of
Lawrenceburg and the adjacent urban
area with a field intensity of 500 uv
per meter, and a much wider area with
a signal in excess of 100 nv.

Within the 100-uv area set owners
with simple vertical antennas find re-
ception from the booster more satis-
factory than was reception from the
station with the large high Yagi’s that
were necessary. But between the 100-uv
and the 10-uv contours, there have been
several cases of interference between
booster and main station. This inter-
ference takes the form of a ghost which
may be displaced halfway across the
receiver screen. Elimination of the in-
terference depends on the relative
strength of the two signals. Where the
booster signal is considerably stronger,
the best approach is to erect a low
vertical antenna and abandon reception
from the main station. Where reception
from the booster is only slightly
stronger or weaker than that from the
main station, a 5-element Yagi mounted
vertically produces good signals from
the booster in most cases. Where the
relative strengths of the two signals
are such that the owner prefers to re-
tain his tall tower installation and re-
ceive direct, slight modifications of the
antenna setup virtually eliminate the
booster signals.

In a number of such cases, it was
found that the long wire guys on the
tall masts were reradiating the booster
signal. Replacing the wire guys with
nylon rope removed the trouble. In
other cases it was necessary to replace
the flat 300-ohm line lead-ins with
shielded line.

As a result of experience to date,
WSM’s engineers believe that . . . the
present development offers a cheap and
effective means of raising the signal
level over a town to the point where
satisfactory pictures can be obtained
at very low cost to the consumer. The
power consumed by the booster equip-
ment is little more that that needed to
run the average TV set.” Cost is re-
duced by fully automatic operation, so
that labor required is reduced to a
weekly checkup by a maintenance man.
“The initial cost appears to be low
enough to warrant installation in fairly
small communities which certainly will
not be able to support TV stations of
their own for many years to come.” END
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\ CIRCUITRY

The remarkable RCA 630TS,
discussed on the following
pages, has undergone very
few changes. It remains
a TV receiver yardstick
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N THE fall of 1946, which was about

one year after its introduction, the

top-notch performance of the RCA

630TS had made the TV world 630-
conscious. Its high sensitivity, sync
stability, and reliability had become
vardsticks by which other sets were
rated. Several large competitive manu-
facturers and many small ones obtained
rights to manufacture 630-type chassis
through RCA’s licensing service. Nearly
all these manufacturers included “630”
in their model or chassis numbers.

The larger manufacturers have re-
placed the 30-tube 630 chassis with
simpler types using fewer tubes. How-
ever, a number of small manufacturers
are still producing 630 type kits, cus-
tom chassis, and complete receivers
which incorporate all of the latest com-
ponents and circuit developments. The
owners of older 630 type chassis can
improve their sets and bring them up
to date by making many of the im-
provements described here. Table I lists
new circuit features and tube changes
covered in the text. Table IT compares
traps and sound and sync take-off points
in the 630TS with those in the 1953-
1954 models.

The i.f. amplifier

Circuitwise, the i.f. amplifiers in the
1953-1954 630 type chassis are pretty
close to the original. The most out-
standing changes have been made in
the video i.f. strip to provide higher
gain and to permit use of the Standard
Coil cascode tuner. The Philmore is the
only set covered in this survey that re-
tains the four SAG5H video if. ampli-
fiers. All other makes except Regal have
four 6CB6’s. The Regal models use a
6AG5 or 6BC5 in the fourth video i.f.
stage. The circuit of a typical video
Lf. strip is shown in Fig. 1.

In primary service areas where a
booster is used, the signal level may
drive the fourth video i.f. amplifier to
the point where video and sync signals
are compressed, resulting in poor pic-
ture quality and sync instability. This
problem is overcome by shunting a
small coil across the 5,600-ohm plate-
load resistor. See Fig. 1. This raises
the plate voltage and the point at which
sync compression and clipping begins.
(This is probably the reason why Regal
uses 6AG5’s or 6BC5’s in this stage.)

As shown in Table 11, the sound take-
off point wvaries with the make and
model. Fig. 2 shows the method of
coupling the tuner output to the sound
and video i.f. amplifiers in the Phil-
more and Regal sets. In all others ex-
cept the Transvision model, the sound
take-off is at the plate of the first or
second video i.f. amplifier. Fig. 1 illus-
trates a sound take-off point coupled to
the plate of the first video i.f. stage.

Fig. 3 shows the sound i.f. strip of
a receiver with the sound take-off cou-
pled to the plate of the second picture
i.f. amplifier. T was startled to note
that with this arrangement there is no
adjacent-channel picture-carrier trap.
In some areas where it is possible to
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receive stations on adjacent channels,
this can be a source of trouble.

The Transvision set is an intercarrier
type with the sound take-off coupled to
the plate of the first video amplifier as
shown in Fig. 4. This radical change
from the original 630 circuit was prob-
ably made to minimize picture and
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sound separation when receiving u.h.f.
stations. This set is the only one to use
a germanium diode as the video de-
tector. The others use 6AL5’s.

The video amplifier

In all the sets, the first video ampl'i-
fier is a 6AU6 and the video output is

RADIO-ELECTRONICS
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a 6V6 or 6K6. See Table I. The contrast
control is in the cathode circuit of the
video output stage.

The 630 is a wide-band receiver.
When 16-inch and larger picture tubes
were substituted for the old 10BP4,
there were complaints of a strong 4.5-
mec beat causing interference in the
picture. A 4.5-mc trap was installed to
prevent this. In some sets, this trap
is inserted in the plate circuit of the
first video amplifier. In the Transvision
set (Fig. 4), the sound-take-off trans-
former also serves as a 4.5-mc trap.
The cathode is grounded when the trap
is in the plate circuit. The Philmore
model does not employ a 4.5-me trap.

The video detector and amplifier ecir-
cuits of the Video Products 630K4C are
shown in Fig. 5. Here, the 4.5-mc beat
is eliminated by a low-Q degenerative
trap in the cathode return on the 6AUS6.
This trap is made by shunting a 470-
uuf capacitor across a 630 type third
or fourth picture i.f. coil. This arrange-
ment is also used in the Mattison,
Airex 630 FA, and Regal sets.

Sync circuits

Two distinet types of syne circuits
are used on the receivers discussed here.
Philmore, Tech-Master (Videola), and
the Airex 630FA-2 and 630FA-2-A use
the original RCA type sync separator
and sync amplifier circuits in Fig. 6.
Tech-Master sets use a 6ACT first sync
amplifier and Airex sets have a 6CB6
in this stage in place of the 6SKT7 in
the 630TS. The 6SH7 in the 630TS has
been replaced by the 6AU6 in all sets
except the Philmore.

A new type of sync separator that
some manufacturers are adopting is
shown in Fig. 7. This circuit is designed
to stabilize the sync pulses and mini-
mize picture roll and tearing under
severe noise conditions.

In a set which has a single time-
constant syne clipper or separator, the
time-constant is selected as a compro-
mise value that provides good separa-
tion of horizontal and vertical sync
pulses under normal conditions. With
this arrangement, sustained noise bursts
may gradually increase the operating
bias on the clipper until it blocks. This
causes momentary interruption of syne
pulses, and the sweep oscillators may
fall out of syne.

In the dual syne clipper in the Airex
630FA, Mattison, Regal, Transvision,
and Video Products sets (see Fig 7),
V1 and V2 are high- and low-frequency
sync clippers, respectively. They oper-
ate with their grids in parallel and the
plates connected to a common load re-
sistor. The cathode circuit of V1 has
a short time-constant, and V2 has a
comparatively long time-constant.

The time-constant of V2 is designed
to provide good separation of vertical
and horizonal sync pulses. In strong-
signal noise-free areas, the set will pro-
cide satisfactery syne operation with
V1 removed from the circuit. When
dual syne clippers are used in the pres-
ence of strong noise pulses, V2 may
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Note: Regal models are: 1731, 1736, 2031, 2036,
—Push-pull output stage.

[ \ High
| De- Volt=
|No. of| Horiz. Vert. Audio | Video | Horiz.| Vert. | layed  age
Mfr. Model ‘tube5| output | output output | output | Blank. Blank.| a.g.c. | (kv)
RCA | 630TS | 30 | 6BG6-G 6K6-GT 6K6-GT 6K6-GT | No | No “No | 9
630FA | 31 6BG6-G 6K6-GT 6AQ5' |6V6-GT | No | Yes | No | 14.5
| 15
i | . - | S ||~
Airex 630FA-2 | 31 | 6CD6-G | 654 |6AQ5!  6V6-GT No | Yes | No 16
630FA-2-A| 31 6CD6-G  6S4 6AQ5 | 6V6-GT | No | Yes | No | 16
Matti- | 630-6A 30 | 6BG6-G | 6K6-GT G6K6-GT | 6K6-GT No | Yes | Yes | 14.5
son [ i or 6BQ6 ‘ !
Phil- CP7-31D | 31  6CD6-G | 6K6-GT 6K6-GT | 6K6-GT | No No No 14
more | | | |
Regal | See | 30 | 6BG6-G 654 | 6V6-GT | 6V6-GT | No Yes | No 14.5
footnote | | I 15
1930R-C | 30 | 6CD6-G | 654 6K6-GT | 6V6-GT | No | Yes | No | 16
Tech- | 2430 30 |6CD6-G | 6S4 6K6-GT 6V6-GT | Yes | Yes | No 16
Master | —|———— —| =l — —
2431P 731 | ecpe-G | 654 6AQ5! | 6V6-GT | Yes | Yes | No 16
. e e = o 8 LSS e e s =] | LA
Trans- | 630-A 30 | 6BG6-G | 6K6-GT  6AQS! |6K6-GT  No Yes | Yes | 14.5
vision | I | 1 |
e . N S = i - B S
Video | 630K4C 30 | 6BG6-G | 6K6-GT | 6K6-GT 6K6-GT | No | Yes | Yes | 14.5
Products or 6BQ@6 | ‘

2131, 2136, 2431, and 2436. Chassis code 101.

Table I—630 comparisons. New circuit and tube changes covered in article.

| | | Accome Adj. Adj.
' Sound | Sync | Type | panying ‘ chan. chan. ‘
H take-off | take-off of sound sound | video 4.5.-mc =
Mfr. ’ Model point point sync trap trap trap trap
RCA 630TS | Converter | D.c. | RCA | 4thif. | 1sti.f. | 2nd i.f. | None
| plate | restorer ‘ cathode | plate | plate
b i SRR § = [ | M B 1l B
I 630FA I 1st picture 1st video | Dual Detector | 2nd i.f. | 4th i.f. | 1st video
| i.f. ampl. amplifier cathode plate grid cathode
Airex | 630FA-2 ‘ 2nd picture | Video RCA | 4thif. |1stif. | None | 1st video
i.f. ampl. detector cathode | plate plate
630FA-2-A‘ 2nd picture | Video RCA | 4th i.f. 1st i.f. None | 1st video
i.f.ampl. | detector cathode | plate | | plate
B - = i _ i
Matti- | 630-6A 1st picture | 1st video ‘ Dual | Detector | 4th i.f. | 2nd i.f. | 1st video
son | i.f. ampl. amplifier cathode | grid | plate | cathode
Philmore | CP7-31D | Converter | Picture RCA | 4thif. | 1stif. | 2nd i.f. | None
plate | tube grid | cathode | plate plate |
- — { — — e - |—e—— — — — -
Regal | See Converter | 1stvideo | Dual 4thif. | 1sti.f. | 2nd if. | 1st video
‘ footnote | trans. amplifier cathode | plate plate | cathode
1930R-C | 2nd picture | Video RCA | 4th i.f. | 1sti.f. | None | 1st video
| i.f. ampl. detector cathode plate | plate
e e =) - —
Tech- 2430 2nd picture Video RCA | 4th i.f. 1st i.f. None 1st video
Master i.f. ampl. detector cathode | plate plate
. i | s
| 2a31P 2nd picture | Video | RCA | 4th i.f. | 1sti.f. None | 1st video
i.f. ampl. | detector | | cathode | plate | plate
- L _ = S TS, Y —
Trans- 630-A 1st video 1st video Dual | Detector | 4th i.f. | 2nd i.f. | 1st video
Vision | plate plate cathode | grid plate plate
- — i = —— S S —— - N St i~ S
Video | 630K4C 1st picture | 1st video | Dual | Detector 4th i.f. | 2nd i.f. | 1st video
Products | i.f. ampl. amplifier cathode | grid plate plate

Note: Regal models are: 1731, 1736, 2031, 2036, 2131, 2136, 2431, and 2436. Chassis code 101.

Table [I—630 comparisons. Sound and video traps; sound and sync take-off points.

block, but the shorter time-constant of
V1 enables it to continue to conduct.
Although the short time-constant of
V1 favors the passage of horizontal
svne pulses over the vertical, the over-
all performance of the dual clipper in
the presence of heavy noise is superior
to that of any single time-constant type.
The sync take-off point is at the out-
put of the video detector for the RCA
type circuit in Fig. 6 and at the plate
of the 6AU6 video amplifier for the
dual syne clipper in Fig. 7. In the
original RCA 630, sync take-off was at
the plate of a 6AL5 d.c. restorer in the
output of the second video amplifier.
Fig. 8 shows the Synchrolock hori-
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zontal a.f.c. circuit made famous in
the 630TS. The 0.1-uf capacitor, 22,000-
ohm resistor, and 1N34 germanium
diode shown within the dashed lines
are added components used in the
Transvision 630-A and Airex 63FA re-
ceivers. In the Video Products and
Mattison sets, diode plates and the
grounded cathode of the 6AT6 first a.f.
amplifier are used instead of the 1N34.

The 1N34 or 6AT6 diodes are used
as clamps to stabilize the voltage on
the horizontal syne discriminator in the
presence of transients. The clamp diode
regulates the voltage on the cathodes
and eliminates the effects of transients.

TO BE CONTINUED
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GOLOR receiver circurts

COMPLETE description of the
circuits on this and the op-
posite page would constitute
a complete course in color tele-

vision. So the reader must expect the
discussion to be incomplete and over-
simplified. Some important circuits—
time-delay networks for instance—have
been passed over. Others—like the
cathode followers-—have been mentioned
without explanation. All these points
will be handled in detail in full articles
within the next few months.

Up to the video detector, the only
difference between a straight black-and-
white and a color receiver is that the
i.f. channel must be especially wide and
flat. Therefore a color receiver may
have more i.f. stages than has been
common.

After the video detector, the signal
is split into two parts. One goes to the
luminance or “Y” (black-and-white)
circuit (A); the other to the color cir-
cuits. The Y circuit consists of a two-
stage video amplifier and a network
through which the signal is applied to
the grids of all three guns, essentially
in parallel.

The first tube in the chroma circuit
(B) is a bandpass amplifier which
passes the 3.58-mc color carrier and its

ence cathode follower, which supplies
the signal to the “I” and “Q” demodu-
lating circuits (C). Since the color sig-
nal is phase-modulated for color, these
detectors are there to find out the phase
of the transmission. Their suppressors
are supplied with a local 3.58-me car-
rier generated by the 12AT7 triode sec-
tion and amplified by a 6AH6 (D). The
“I” (“in-phase”) demodulator is fed
direct; the “Q” (quadrature) through
a 90-degree phase-shifting network.
(Two values at right angles to each
other—the “x” and “y” axes of trigo-
nometry—can express any phase angle
from 0 to 360°.) The “I” and “Q” sig-
nals then go (one of them through a
phase inverter) to cathode followers
which feed the three matrices or adder
circuits (E) in which the color and
luminance signals are combined. The
cathode followers contain the controls
for varying the individual colors. The
matrix tubes are double triodes. The
first half of each is a wideband mixer,
the second half is an amplifier. Gain of
each is set so that the picture tube
receives color signals in correct pro-
portion for good color balance. The
diodes which are seen at the extreme
right of the diagram are used as d.c.
restorers.

8-cycle synchronizing burst sent at the
end of each line, amplify it and feed it
to a phase detector, which with the re-
actance tube, forms an a.f.c. circuit (G)
for the local 8.58-mc oscillator.

Convergence circuits (H) appear be-
low. A convergence electrode, supplied
with 10,000 volts, is used to keep the
spots in registry. But, since the path a
spot travels is longer to the corners
than to the center of the tube, that volt-
age must be varied. So signals are taken
from the vertical and horizontal am-
plifier outputs, amplified and superim-
posed on the steady convergence volt-
age, as well as to the focus control,
which keeps the spots registered and in
focus at all points along the line. The
background controls (J) are individual
brightness controls for each color, and
the screens (K) are adjusted for color
balance. The purity coil (L) adjusts the
axis of the three beams so that the spots
strike the color dots on the screen ac-
curately.

Our thanks to Emerson for supply-
ing the original schematic of this pro-
totype experimental receiver, and es-
pecially to Chief Engineer Dorman
Israel and to William Feingold for
assistance in expediting, for technical
information, and for aid in checking

sidebands. It feeds a 6J6 color-differ- The burst circuits (F) pick up an  the diagram. END
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1953

Another great year for

dx hounds and students

By E. P. TILTON, W1DQ,

v.h.f. Editor, QST

30 SPORADIC-E DX
NUMBER OF DAYS PER MONTH

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC
* %

495

SPORADIC-E DX
NUMBER OF OBSERVATIONS
PER MONTH

* 152 FIGURES

7!

JAN  FEB MAR APR MAY JUNE JULY AUG SEPT OCT Ngv D;C

Fig. 1—Sporadic-E dx, report for 1953.

of propagation. Hardly

a day went by without

remarkable dx reports

ESPITE all that’s been written
on the subject and the fact that
hams have been working similar
kinds of v.h.f. dx for nearly 20

vears, it is still a source of amazement
to most TV owners to discover that re-
ception is possible over distances of
more than 150 miles or so. Probably not
one percent of all home viewers have
seen any TV dx. Yet in 1953 sporadic-E
TV dx was received in the United States
on considerably more than one-third of
the days; 133, to be exact. If we add all
forms of dx, we find that hardly a day
passed in 1953 without someone pulling
in TV reception over distances that may
seem incredible to the average viewer.

The nearly 150 people listed at the
end of this article took the trouble to
record their observations and send them
in to RADIO-ELECTRONICS. They are all
ages, of both sexes, and from varied
walks of life; schoolboys of 14 or 15,
invalids bedridden or confined to wheel-
chairs, TV service technicians, doctors,
housewives. Quite a few are hams, and
all seem to share that special blend of
curiosity and enthusiasm that has made
radio the fine hobby that it has been
through the years.

Causes of TV dx

Probably the most intriguing cause of
TV dx is sporadic ionization of the E re-
gion of the ionosphere, roughly 50 miles
above the earth’s surface. Normally
v.h.f. waves go off into space, but at
largely unpredictable times this region

www americanradiohistorv com

bends them back to earth at distances
from 600 to 1,200 miles or so from
where they started. They may come in
as close as 300 miles on rare occasions,
and multiple-hop propagation has been
known to bring in stations as much as
2,500 miles distant. Sporadic-E dx is
most common in May, June, and July,
with a shorter period around Christmas
time, but it can happen anytime.

More common is extended-range
propagation associated with easily ob-
servable weather effects. Tropospheric
dx can often be anticipated several
hours to a day or two in advance. It is
usually at its best just before a general
rain, and is almost always associated
with the middle or trailing edges of
well-defined high-pressure areas.
Tropospheric dx is most commeon in the
warm months, reaching its peak in Sep-
tember and October.

Many other natural phenomena affect
TV reception to some degree. The
aurora borealis, meteors hurtling
through space, high-flying planes, and
various forms of scattering may cause
weak signals to appear occasionally. All
these are minor sources of TV dx. Ex-
cept for aurora they can be neglected,
and even the northern lights are seldom
responsible for anything approaching
entertainment quality reception.

Nature of sporadic-E dx

The seasonal character of E;
(sporadic-E) dx is shown clearly in
Fig. 1. (November and December fig-
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ures were taken from 1952 records.)
The upper columns show the number of
days in each month when dx was
logged; the lower ones give the number
of individual observations each month.
The cycles for 1951! and 19522 were
similar, but by no means identical. In
1951, May produced the largest number
of reports, with June a close second. In
1952, June topped the list by a wide
margin, with July second. This year we
find July in the top spot, with August
well ahead of previous years.

That frequency is a dominant factor
in Es dx is shown in Fig. 2. This shows
the percentage of the total number of
stations in each channel plotted against
the percentage of the reports for that
channel. It agrees well with previous
years. Nearly half the dx was recorded
by channel 2 stations, though only 20%
of the low-band stations are in that
channel. Channel 3 report and station
columns are about equal. In channel 4,
most populated of all, 34% of the sta-
tions yielded but 299% of the reports.
Channels 5 and 6 together have one-
third of the stations, but they account
for a bare 13% of the dx.

Geographical situation of the station
is important. Those receivable in all
directions naturally outclass stations on
either coast, but stations in lower lati-
tudes enjoy another advantage: dx oc-
curs much more often below the Mason-
Dixon Line. Note the predominance of
Cuban, Mexican, and Southern stations
in the reports on Page 71.

A new champion!

For the first time since these reports
have been collected, KPRC-TV, Hous-
ton, Texas, has been pushed out of first
place. In 1953, KFEL-TV, Denver, Colo.,
nosed out the Houston station, 129 re-
ports to 114. These two stations ac-
counted for more than a third of all the
channel 2 reports, and KFE . ofasiugs
nearly 109% of all dx reported. Looks
like Denver should be a good place for
50-me ham work!

KMTV, Omaha, WKY-TV, Oklahoma
City, KRLD-TV, Dallas, WBAP-TV,
Fort Worth, and all the Cuban stations
piled up impressive totals. A newcomer
to the upper brackets was WCBS, New
York, with nearly three times their 1952
score. Could it be that new Empire
State Building antenna?

Tropospheric dx reports were received
in great quantities in 1953. They show
that the higher ERP’s now being em-
ployed by many stations are having a
considerable effect on coverage. They
also reflect the recent improvements in
receiver and antenna design. Particu-
larly in the south, viewers are reporting
reliable reception over distances in ex-
cess of 200 miles in a large number of
instances.

Outstanding observers

The work being done by the more
serious observers is most impressive,

3 “TV Dx in 1951,” RADIO-ELECTRONICS, January
1952, p 40.

247V Dx in 1952,” RADIO-ELECTRONICS, January
1953, p 46.
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and the number of both reports and
observers is well up over previous
years. To record details of all would
take most of this issue, but the work
cited below is typical. Not a little of it
is being done in areas where there is
no local service at all. Some make a
hobby of photographing dx for evidence,
but such evidence is not always ac-
cepted as valid. Observer Penc, Utica,
N. Y., says one fellow he showed his
pictures to accused him of traveling
around the country to get them!

Fantastic numbers of stations have
been logged by several of the fraternity.
Louis Matullo, Washington, Pa., holds
unquestioned lead in this department,
having identified 95 different stations!
His list includes virtually every v.h.f.
station within a 500-mile radius, and is
very close to the maximum possible
under present-day conditions. Lou is
after more u.h.f. stations to add to the
7 he already has. There are 29 high-
band v.h.f. stations on his list, along
with 59 on channels 2 through 6.

Lou keeps involved records of
weather and signal strength, and has
photographed more than 50 different
station identification slides and test
patterns. He regularly logs up to 20
stations a day, and on July 15 he caught
36. Most home viewers refuse to believe
that this many stations could be re-
ceived in any day, but it’s no record for
Matullo. The top was 37, on September
9 of last year.

Richard Baker, Moberly, Mo., a
schoolboy of 15, has 56 stations to his
credit, and some fine tropospheric dx,
including WHAS-11 and WAVE-3, 390
miles, WLWD-2 and WHIO-7, 450 miles,
and Chicago, 300 miles, on all channels
now in use, WAFM-13 and WBRC-6,
525 miles, and WXEL-8, 600 miles.
Seeing the name of Gordon Amery,
Braymer, Mo., listed among the 1952
observers, Baker made a trip up to com-
pare notes. Both were pleased to find
that they were the same age, and in the
same grade in school!

Observer Van Gunten, Berr: Ind,
has 63 stations logged, and has identi-
fied as many as 40 in a single 24-hour
period. Akers, Charleston, W. Va., has
57, including all on channel 2 except
the nearest, WFMY-TV. He is deep in
a valley, with very mountainous terrain
in the direction of Greensboro. Mellen-
bruch, Hiawatha, Kan. also has 57.

The favorable nature of the Gulf
Coast for tropospheric dx shows in the
reports of observers Atkisson and
Blalock of Tallahassee, Fla. They re-
port rzception of Cuban stations on all
channels in the warmer months, over
distances up to 600 miles. Birmingham
and New Orleans are also received fre-
quently in Tallahassee. Walker of Day-
tona Beach has received WGUL-11,
Galveston, Texas, more than 800 miles
across the Gulf. Young of Orlando also
received WGUL, about 775 miles, on
September 13. At 10:15 pm Young was
able to get a fine clear photograph of
their beautiful seagull identification
slide, and the signal remained in for
about an hour thereafter. No low-band
dx was in evidence. Rogers, of Mobile,
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also has seen WGUL.

Schuman, McAllen, Texas, logs
KTBC-7, Austin, 309 miles, and KGUL-
11, 340 miles, frequently. Even KPRC-
2, Houston, 309 miles, can be received
on a channel 11 antenna. Landry,
Friars Point, Miss., has KPRC, WSB-2,
WAVE-3, WSM-4, WBRC-6, WAFM-13,
WTTV-10, KGUL-11, and WHAS-11 at
distances from 285 to 450 miles. Hale
of Natchez, Miss., has a similar list,
covering about everything “from Nat-
chez to Mobile; from Memphis to Saint
Jo .. .” and Galveston to San Antonio,
to boot.

A session of tropospheric dx that
would look like E;s, if it weren’t on high
channels, is reported by Hedges of
Kingman, Kansas. The night of May 21
WKY-4 and KOTV-6, his “locals” at
170 and 190 miles, were snow-free after
about 8:45 pm, so he started looking
around. Result: KFDX-3, 325 miles,
WBAP-5 and WFAA-8, 360 miles,
KSWO0-7, 225 miles, KPRC-2, 600 miles,
and WGUL-11, 625 miles. The steady
reception or slow-fading change of
tropospheric dx, as contrasted to the
more rapid fluctuation of Es, was pres-
ent on these signals. They lasted until
around 11 pm.

Not all the high-band dx is logged
along the Gulf or in Texas and Okla-
homa. Sproule, up in Toronto, lists
WMAL-7 and WTOP-9, Washington,
D.C., along with many nearer in Ohio,
New York, and Pennsylvania. Teal of
Burlington, N. C., says that the high-
band stations give better service in that
mountainous terrain than does WBTV-
3. He gets WSLS-10, Roanoke, and
WLVA-13, Lynchburg, better as a rule
than the Charlotte station, though all
are at about the same distance. The
high-band stations run much lower
power, but they have superior mountain
sites. Teal has also received WROV-27,
Roanoke, 120 miles, when the high-
band signals were good.

High-band stations in Ohio, Ken-
tucky, Illinois, and Indiana are reported
by Guin, Russellville, Ala., who looks
at Atlanta, 200 miles, on 8, 5, and 2
with considerable regularity. May 27
was an occasion of particularly good
reception from the north. Adding a
screen reflector made of chicken wire to
his Skyline antenna has improved his
reception markedly.

TV dx received under unusual and
probably favorable conditions is re-
ported by Radio Officer Proctor, of the
S.S. Sabine. He and his captain see sta-
tions along the Gulf and Atlantic sea-
board at distances up to about 250
miles more or less regularly.

A quite different sort of dx is de-
scribed by Haley, Estes Park, Colo,
and Beard, of Hayfork, Calif. Both are
surrounded by mountains that provide
a mass of reflections, making it almost
impossible to tell the true direction of
the station coming through. Haley
caught a few minutes of sound and
picture on channel 13 on December 18
of last year. He assumes that it came
from KLAC, Los Angeles, but that’s
more than 700 miles away, directly over
the 13,000-foot Continental Divide.
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Fig. 2—Showing how the TV dx is divided among the low-band v.h.f. channels.

Beard’s valley location, 200 miles north
of San I'rancisco, is so full of reflec-
tions that when he caught KFEL-2,
Denver, on July 4, he was able to dis-
tinguish six separate ghosts, all fading
out of phase!

Dx on u.h.f., too

True to predictions in the monthly dx
forecast appearing regularly in RAbIo-
ELECTRONICS, dx is beginning to show
up in the u.h.f. channels. Honors for the
first u.h.f. report that can be called dx
go to Mrs. W. C. Breithaupt, Little
Rock, Ark. She picked up WJTV-25,
Jackson, Miss., at 10:15 am, April 9, a
200-mile haul. Other u.h.f. reports were
contributed by observers Ross, Walker,
Peters, Wieskamp, Teal, Hill, Grave,
Kuehn, De Haven, Melson, Collins,
Kidd, Ashworth, Perry, Paul, Richards,
Cooper, Cafritz, and Carnes.

An Atlantic seaboard path that has
produced many fine contacts for hams
on 144 me has shown itself capable of
producing u.h.f. dx, too. Ashworth of
New Bedford, Mass., pulled in WVEC-
15, Hampton, Va., around 8 pm October
3. It’s about 450 miles, the best u.h.f.
dx yet reported by an observer. De
Haven, Atlantic City, N. J., brought in
WICC-43, Bridgeport, Conn., 150 miles,
on August 25. Since then, Bob has
logged WVEC-15, WEEU-33, WGLU-
59, and WHUM-61, all in eastern
Pennsylvania.

Midwestern reports include WTVO-
39, Rockford, and WT V]I, Belleville, Ill.,
by Kidd, of Decatur, 170 and 100 miles,
respectively. WSBT-34, South Bend,
Ind., is reported by Richards, Keens-
burg, Ill., more than 250 miles. WSBT
is also mentioned by Kuehn of Milwau-
kee, 130 miles. Melson, Niagara Falls,
N. Y., has logged WKBN-27, Youngs-
town, and WICA-15, Ashtabula, Ohio,
180 and 125 miles, respectively.

Over-water, coastal, and river-valley
paths seem to produce u.h.f. dx in a
manner now well established in v.h.f.
work. At Quogue, Long Island, Perry
has received WFPG-16, Atlantie City,
nearly 150 miles, WHYN-55, Holyoke,
Mass., and WKNB-30, New Britain,
Conn. A shot of well over 300 miles,
mostly over salt water, WCOS-25,
Columbia, 8. C., received by Walker,
Daytona Beach, Fla., has already been
reported in the monthly dx column as
an early u.h.f. record.

Co-channel and adjacent-channel
interference, not supposed to occur in
the “interference-proof” u.h.f. region,
has already reared its ugly head. Paul,
Honeybrook, Pa., noting some interfer-
ence on his local WEEU-33 the night of
October 3 (remember this was a big
night), turned his antenna and found
the cause to be WKNB-30, three chan-
nels and 170 miles away in New Brit-
ain, Conn. (We repeat here the predic-
tion made at the time the u.h.f. allo-
cations plan was first announced:
There’s going to be a lot more inter-
ference between stations in the u.h.f.
region than most people now anticipate.
When tropospheric propagation is good
on u.h.f., it’s terrific!) Observer Paul
holds the record, incidentally—8 u.h.f.
stations identified, and in one evening.

The only West Coast u.h.f. report is
from Cooper of Lafayette, Calif., for-
merly of Ithaeca, N. Y. Bob sees KCCC-
40, Sacramento, 100 miles, and KMJ-24
and KJEO-47, Fresno, 125 miles fairly
regularly. This is made possible by a
“relay rhombic’” on a hill about a mile
away from and 500 feet above his valley
location.

Some really rare ones

Nearly all the dx reports, v.h.f. and
u.h.f., ean be classified according to
well-established patterns. But every so
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often an observer comes up with a re-
port that cannot be explained by any of
the known theories. Such is the recep-
tion of KLAC-13, Los Angeles, by Phil
Rader, Indianapolis, July 2. This far
exceeds the amateur 144-mc record of
1,400 miles, and it’s three times the
best that has been done on 220 me.
Assuming that it’s not a case of mis-
taken identification, how did it happen?
Phil also reports reception of PRF-3,
Sao Paulo, Brazil, July 8.

Cooper calls our attention to a report
that appeared in Broadcasting regard-
ing the reception of WKY-4, Oklahoma
City, in England. The same publication
also reported KTNT-11, by a viewer in
McAllen, Texas. No details—but what
dx, if true!

And here’s the real killer. John Ship-
ley, chief engineer of WKNB, New
Britain, Conn., called the writer one
afternoon last summer to pass along
information on reported reception of
their new channel-30 rig by a viewer in
Ames, Iowa. The correspondent repro-
duced the WKNB test pattern accu-
rately, and correctly identified the pitch
of the tone that accompanied it. This
neat 1,100-mile trick was turned shortly
after noon on July 11. Can anyone
explain it? We have a few things to
learn, yet! END

1953 Observers

Akers, Dorsey W., Charleston, W. Va.
Anderson, A. Leland, Squirrell, Idaho.
Anderson, Leland, San Antonio, Texas.
Angelo, T. C., Little Rock, Ark.
Anglado, George R., Biloxi, Miss.
Artkin, W. H., Toronto, Ont.
Ashworth, Russell, New Bedford, Mass.
Atkisson, Jerry, Tallahassee, Fla.

Baker, Richard, Moberly, Mo.
Bare, Claude, Starr, 8. C.

Bass, Chase, Colonial Heights, Va.
Batten, W. R., Rockford, Il
Baughman, R. D., Newport, Ohio.
Beard., R. N., Hayfork, Calif.

o rk, New Cumberland, Pa.
Llakeney, Justin, McAllen, Texas.
Blalock, Tommy, Tallahassee, Fla.
Bocker, Nick, Brandon, Man.
Breithaupt, Mrs. W. C., Little Rock, Ark.
Brierton, David, Watertown, N. Y.
Brown, N. L., St. Johnsville, N. Y.
Brasseur, Bob, Saginaw, Mich.
Buchanan, Franeis D.. Keokuk, Iowa.
Burnett, J. B., Seranton, Pa.

Cafritz, Carter and Conrad, Washington, D. C.
Caldwell, Alton L., Jr., Brockton, Mass.
Campbell, T. E., Douglas, Aviz.
Canning, L. A., Halifax, N. 8.

Carnes, P. G., Orangeburg, S. C.
Carrier, G. M., Bedford, Ind.

Charlier, B. J., Kankakee, Il

Churchill, Harry R., Gravenhurst, Ont.
Cleveland, Bruce, Jamaica Plain, Mass.
Collier, J. W., Arlington, Va.

Collins, Art, Buffalo, N. Y.

Cooper, Robert B., Ithaca, N. Y.

Davies, W. L., Hamilton, Ont.

Davis, Dr. G. W., Sydenham, Ont.
DeGeer, M, W., Tulsa, Okla.

DeGroat, F. E,, Salamaneca, N, Y.
DeHaven, Bob. Atlantic City, N. J.
Dell, Vernon W., Mapleton Depot, Pa.
Dochak, Sudbury, Ontario.

Downs, Snyder H., Los Alamos, N. Mex.

Etherington, G. E., Hamilton, Ont.

Fellows, Harold L., Stockton, Calif.
Ferguson. George A., San Antonio, Tex.
Frahm, Lorene, Sidney, Neb.
I'reiberger, Texas City, Texas.

Flora, Perry, Mt. Dora, Fla.

Fox, R. F., Raleigh, N. C.

Gibbs, P. W., Cobden, Ont.

Grave, Peter W., Germantown, Pa.
Guin, R. F., Jr., Russellville, Ala.
Guinn, Paul R., Oak Ridge, Tenn.
Guynes, George A., San Antonio, Texas.
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Hale, James A., Natchez, Miss.

Haley, H. D., Estes Park, Colo.

Hall, C. D., Chx]hcothe, Ohio.

Hall, E. R., Miami, Fla.

Hansen, Floyd Waukegan, '1]]
Harman, Oliver, Decatur, Ind.

Hartin, Robert, Mattawamkeag, Maine.
Hendershott, Myrl Laramie, Wyo.
Hedges, John R., Kingman, Kan.

Hill, Joe C., Laure] Miss.

Hi]l, Shermun A, Galata, Mont.
Hinton, Orval J., Spencer, Ind.
Hollis, James L., Clyde, Texas.
Horacek, Edwin C., Yankton, S. D.
Houde, W. D., Eureka, Mont.
Hughner, Robert, Canandaigua, N. Y.
Holt, H. D., East Hampton, Conn.

James, Edgar R., Chesham, N. H.
Johnson, Chdrles W., Little Falls, N. Y.
Johnson, Elmer W, Cornwall-on-Hudson, N. Y.

Kasticky, John 8., Benwood, W. Va.
Kemery, Richard D., Columbia City, Ind.
Kidd, 8. E., Decatur, 1l

Kish, G. J., Temperance, Mich.

Koch, Stanley G., Caro, Mich.

Kuehn, Harvey, Milwaukee, Wis.

Landry, Duke, Friars Point, Miss.
Lapham, Hanry, Towanda, Pa.
Larkins, Tommy, Clarksville, Tenn.
Leeson, Raymond H., Auburn, N. Y.
Lester, Cloyd M., Bristol, Va.
Lipskey, Edwin E., London, Ont.
Liszezak, John, Griftin, Ind.

Long, Terry, Wabash, Ind.

Mahler, Chrales F., Portland, Ore.
Manly, W. A., Auburn, Ala.

Mayo, S. D., Portland, Maine.
Mayernik, Joseph, Monessen, Pa.
McGehee, B., Arcadia, Fla.

McPhail, G. A., Renfrew, Ont.
McQuentin, George, Fullerton, N, Y.
Mellenbruch, Reuben, Hiawatha, Kan.
Melson, Frank, Niagara Falls, N. Y.
Millot, Dan, Louisville, Ky.

Minnix, Roy T.. Murphys, Calif.
Morris, Dale, Austin, Texas.

Mueller, Ronald C., W. Milwaukee, Wis.
Meyer, J. H., Georgetown, Colo.
Martin, Jack R., Augusta, Ga.
Matulle, Louis M., Washington, Pa.

Nafzger, Paul K., Round Lake, 1L
Nichols, Den, Mason, Mich.
Nienow, Virgil, Mapleton, Minn.

Oberto, G. P.,, Richmond, Va.

Parks, Lyle M., Bay City, Mich.
Patterson, Clay, Ainsworth, Neb.

Paul, Dr. John D., Jr.,, Honeybrook, Pa.
Pene, Stanley J., Utica, N. Y.

Perry, Arthur M., Quogue, N. Y.
Peters, Robert B., S. Orange, N. J.
Popper, Dennis, Cedar Rapids, lowa.
Proctor, Gerald R., S. S. Sabine.

Rader, Phil, Indianapolis, Ind.

Radke, Merle, Seattle, Wash.

Rainey, Sidney, Shelbyville, Mo.
Richards, Wade, Keensburg, Il
Richardson, Stanley, County Line, Okla.
Riebman, R., Coatesville, Pa.

Roberts, Earl R., Indianapolis, Ind.
Rogers, James R., Prichard, Ala.

Ross, Leonard, E. Orange, N. J.

Salter, F. X., Norfolk, Va.

Savoy, David, Madison, Maine.
Seanlon, V. C., Toronto, Ont.
Schauperl, William, Winnipeg, Man.
Scriven, R. L., Cedar Rapids, lowa.
Schuman, G. T., McAllen, Texas.
Schultz, Erwin F., Milwaukee, Wis.
Sechler, F. E., Denver, Colo.

Sloss, Raymond, Baton Rouge, La.
Smith, Millard, Malone, N. Y.

Smith, Wilfred K., Muskegon, Mich.
Smick, Robert, Oshkosh, Wis.
Stanek, John A., New Kensington, Pa.
Sproule, T., Toxonto Ontario.
Swann, Jesse 1., Celina, Tenn.

Teal, Nelson B., Burlington, N. C.
Thompson, Sdm Klamath Falls, Ore.
Titsworth, V. O., Heavener, Okla.

Unsigned, Granite City, 111

Von Gnnten, Fred, Berne, Ind.
Vuylsteke, George, Story, Wyo.

Walker, R. J., Daytona Beach, Fla.
Warren, Bud, Cocoa, Fla.

Weems, R. C., Jr., State College, Miss.
Wenth, Allen W., Orlando, Fla.
‘Whiting, Larry D., Ilderton, Ont.
Wieskamp, H., Holland, Mich.

Wilcox, W. W., Richmond, Va.
Wilson, Don, Wichita, Kan.

Witschen, Robert B., St. Cloud, Minn.
Wolfe, Stanley H., Philadelphia, Pa.

Young, Ernest, Jr., Orlando, Fla.

Also reports excerpted from The TV DXer Hank
Ward, Ponca City, Okla.

SPORADIC-E DX REPORTS BY STATION AND CHANNEL

Channel 2, 54-60 mc; 19 stations, 643 reports
KFEL-TV, Denver, Colo. .129
KPRC-TV, Houston, Texas
CMQ-TV, Havana, Cuba .............
WCBS-TV, New York City
WSB-TV, Atlanta, Ga. ..........
WBAY-TV, Green Bay, Wis.
WFMY-TV, Greenshoro, N.
XEW-TV, Mexico City ..............
WMAR-TV, Baltimore, Md.
WDTV, Pittsburgh, Pa. ...
KNT, Los Angeles, Cal.
CBFT, Montreal, Quebec ....
WJBK-TV, Detroit, Mich.
WLWD, Dayton, Ohio ...........
WBBM-TV, Chicago, HIL
XETV, Matamoros, Mexico
WKAQ-TV, San Juan, Puerto Rico
CBOT, (?) Ottawa, Canada
KFEQ-TV, St. Joseph, Mo. .................
Channel 3, 60—66 mc; 13 stations, 193 1eports
KMTYV, Omaha, Neb. ..........

WBTV, Chdllot(e, N. C.

WPTZ, Philadelphia, Pa. ............ crapees 19
KI'DX-TV, Wichita Falls, Texas ............ 16
WAVE-TV, Louisville, Ky. ................. 15
WKZO-TV, Kalamazoo, Mich. ..... ........ 12
WSAZ-TV, Huntington, W. Va. ............ 12
KDZA-TV. Pueblo, Colo. ..........c..cooun. 12
WTMJ-TV, Milwaukee, Wis. ............... 11
CMQ=GV, Cuba ¢ppr it fneias Hras @ - poras o 11
WLWC, Columbus, Ohio .................... 3
WDTYV, Pittsburgh, Pa. ................ 1

PRF3, Saé Paulo, Brazil .................... 1
Channel 4, 6672 mc; 32 stations, 422 reports

CMUR- TV Cuba; .cxsar-sunaze:e..meroan 47
WKY-TV, Oklahoma City, Okla. ............ 44
KRLD-TV, Dallas, Texas .................. 45
WOAL-TV, San Antonio, Texas ............. 31
WSM-TV, Nashville, Tenn. ................. 29
WTVJ, Miami, Fla. .............oooiiiin. 29
WDAF-TV, Kansas City, Mo. .............. 25
WCCO-TV, Minneapolis, Minn. ............. 21
WMBR-TV, Jacksonville, Fla, .............. 17
WRZ-TV, Boston, Mass. ........... ien il 16
XHTV, Mexico City, Mexico .......... i 14
KDYL-TV, Salt Lake City, Utah ............ 13
WTAR-TV, Norfolk, Va. ................... 12
KGNC-TV, Amarillo, Texas 10
‘WNBT, New York City ..... 10
WHBF-TV, Rock Island, IlL .....cc000000.. @
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WNBW, Washington, D. C.
WWJ-TV, Detroit, Mich. .....
KOR-TV, A]buquelque N. Mw\
WOI-TV, Ames, Iowa
WBEN-TV, Ruffalo, N. Y.
WBBM-TV, Chicago, IN. ........
KRON-TV, San Francisco, Cal. . ..
WNRK, Cleveland, Ohio ......
WIRGR, Schenectady, N. Y. .
KROD-TV, El Paso, Tex. ...............
WOC-TV, Davenport, lowa (57) .
KHQ-TV, (77) Spokane, Wash.
WLWC, Columbus, Ohio
WBKB, Chicago, IlIl. ... . ... ... .........
Channel 5, 76-82 me; 19 stations, 128 reports
CMQ-TV, Santa Clara, Cuba
KSD-TV, St. Louis, Mo.
WMCT, Memphis, Tenn.
WRBAP-TV, Ft. Worth, Texas
KTSP-TV, Minneapolis-St. Paul, Minn.
KEYL, San Antonio, Texas
KPHO-TV, Phoenix, Ariz. .
WCSC-TV, Charleston, S. C.
KCSJ-TV, Pueblo, Colo.
WAGA-TV, Atlanta, Ga.
WLWT, Cincinnati, Ohio
WSYR-TV, Syracuse, N. Y. ...
WNBQ, Chicago, IIl. ...........
KSL-TV, Salt Lake City, Utah ....
WABD, New York City .........
KING-TV, Seattle, Wash.
WTTG, Washington, D. C.
WEWS, Cleveland, Ohio .........
Channel 6, 82-88 me; 11 stations, 63 reports
CMQ-TV, Havana, Cuba ....

WOW-TV, Omaha, Neb. .
WDAY-TV, Fargo, N. Dak.
WDSU-TV, New Orleans, La.
WBRC-TV, Birmingham, Ala.
KOTV, Tulsa, Okla. ............
WPFIL-TV, Philadelphia, Pa. .........
WNHC-TV, New Haven, Conn.
WFBM-TV, Indianapolis, Ind.
XETV, Matamoros, Mex.
WTVR, Richmond, Va.
Note: Where the same call appears on two dif-
ferent channels it is a case of a shift in channel
during the year. There is also the possibility of a
mistake in identification by the observer, or re-
ception on the wrong channel by a detuned turret
oscillator.
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U.H.F. DESIGN PROMOTES TVI?
N A letter to the FCC, A. Budlong
of the American Radio Relay League
pointed out that although uwh.f. TV is
relatively free from interference prob-
lems that are common to v.h.f,, there

are indications that there may be
serious interference from amateurs
and other communications services.

The v.h.f. sets which receive u.hf. sta-
tions by installing special tuning strips
are particularly susceptible to- u.hf.
TVI.

These sets use double conversion for
the u.h.f. channels. A harmonic of a
local v.h.f. oscillator beats with the
incoming signal to produce the first in-
termediate frequency. The fundamental
of the oscillator heterodynes the first
i.f. to the set’s i.f. in the 21- or 45-me
range. In his letter, Budlong illus-
trates how unavoidable interference
may be caused by operation of a normal
144-mc amateur transmitter.

Suppose that a channel 14 (475.75
me) strip is installed in a set having
a 21.25-mc i.f. The local oscillator is
set to approximately 165.67 mc with its
second harmonic (331.83 mec) beating
with the channel 14 signal to produce
the first i.f. at 144.42 mc (475.75—-
331.33). The fundamental of the oscil-
lator beats with the 144.42-mc first
i.f. to create the second i.f, at 21.25 me.

Note that the first i.f. falls in the
144-148-me  (2-meter) amateur band.
Since the 144-imc tuned circuit is near
the antenna input of a comparatively
wide-open front end, signals from 2-
meter transmitters may, through no
fault of the operator or his equipment,
ride through and wipe out the picture.

Assuming a normal 6-me TV band-
width and a 21.25-mc i.f. system, 2-
meter transmissions may cause inter-
ference on u.h.f. channels 14 to 18, 40
to 48, and 69 to 77. Sets using 41.25-mc
i.f. circuits are liable to 2-meter TVI
on channels 20 to 25, 51 to 58, and
channels 82 and 83. Thus, more than
half of the total number of u.h.f. TV
channels are subject to unavoidable
2-meter TVIL.

Amateur stations are not the sole
source of interference on the u.h.f.
channels when the receiver is a double
conversion type having the first if.
around 144 mec. Tuning these sets to
channels other than those mentioned
above places the first i.f. on one side
or the other of the 144-148-mc amateur
band. The band each side of the 2-meter
band is similarly occupied by other
communications services which also may
cause unavoidable TVI.

Of course, TVI works both ways. Not
only are u.h.f. receivers and converters
generally more susceptible to interfer-
ence from amateur and other services,
but they also emit spurious radiations.

Recently, the chairman of RETMA’s
TV receiver committee recommended
that companies which have sold re-
ceivers or converters or turret strips,
assume it as a moral obligation to sat-
isfy the customer in each case of com-
plaint. The situation as it stands is an
unhappy one. END
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Conducted by
MATTHEW MANDL*

ANY set owners buy and install

their own u.h.f. converters.

They don’t seem to present

any installation problems,
since they are designed to operate with
any v.h.f. receiver. You simply attach
the u.h.f. and v.h.f. antenna lead-ins to
their respective terminal posts, and
fasten the necessary length of line from
the output of the converter to the an-
tenna terminals of the v.h.f. receiver.

What a pity it doesn’t work out that
way! More than occasionally, the set
owner finds that no amount of switch-
ing or tuning brings in that local u.h.f.
station which the neighbors are enjoy-
ing, or if it does appear it is snowy and
lacks contrast.

Eventually the converter is returned
to the dealer who checks it and finds
it all right. Then the puzzled owner at
last calls the technician. Since the
troubles he has to cure are common to
all installations, let’s review them brief-
ly for the guidance of those who are
still unfamiliar with u.h.f.

Converters like the Mallory, Sylvania,
and others take the incoming u.h.f and
mix it with the frequency generated by
the oscillator in the converter. The dif-
ference frequency output is acceptable
to the v.h.f. receiver only if the latter
is tuned to either channel 5 or 6. If
one of these channels is on the air lo-
cally, the receiver must be set for the
other channel. Here’s where one trouble
often occurs.

When receivers are installed, they are
usually checked for performance on the
local channels. Thus, when the con-
verter is used on a channel that had
not been adjusted, it may be impossible
to bring the circuit into resonance with
the fine-tuning control. The converter
can’t bring the u.h.f. station in on the
v.h.f. receiver.

If the receiver tuning isn’t too far off
and the u.h.f. station can be seen faintly,
the local oscillator slug of the receiver
can be adjusted for best picture at the
center setting of the fine-tuning control.
If the oscillator slug is so far off that
the u.h.f. station can’t be brought in,
the problem is much more severe.

Converter dials are apt to be slightly

* Author: Mandl’s “Television Servicing
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Fig. 1—Focus circuit in Emerson 663B.
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inaccurate and this complicates things.

If the dial of the converter is set
for the u.h.f. station and the local os-
cillator slug of the receiver is tuned,
you’re never sure whether or not the
converter is really tuning in the station.
So the converter dial should be rocked
several degrees above and below the
dial frequency while tuning the slug in
the receiver. In one receiver with a
drum tuner, even this failed to pro-
duce results. Later it was found the
contact points for channel 6 (the unused
v.h.f. station) had worn to the point
where reception was impossible. Since
this channel could not be received in the
area, the owner knew nothing about the
trouble until he tried to use the u.h.f.
converter.

Where the set owner also installed
his own u.h.f. antenna, better take a
little time out to inspect it. Misorienta-
tion is a common fault and it isn’t un-
common to find the lead-in wrapped
around the mast “so the wind won’t
blow it.” One owner even had 10 turns
wrapped around his water-pipe in the
basement to save the cost of a lightning
arrester.

In strong-signal areas, aging of the
r.f. and mixer tubes in the tuner may
not affect the picture enough to be
noticed. For u.h.f,, however, the weaker
signal needs all the amplification it can
get. For this reason the r.f. and mixer-
oscillator tubes should be checlked and
replaced if below par. The r.f. tube will
help the signal amplification, while the
new oscillator tube will minimize the
drift often experienced with u.h.f. con-
verters when an unstable local oscilla-
tor tube is in the receiver.

Enierson focus circuit

I have an Emerson model 6638 with
intermittent bad focus. When the pic-
ture blurs, the focus control brings it
back into focus for perhaps fifteen
minutes; then it goes out of focus
again. After two hours, the control no
longer is effective. I have checked the
focus control and the 6Vé6, but could
not find the trouble. P. J. L., Randolph,
Mass.

As shown in Fig. 1, the focus control
regulates the bias on the 6V6 sound
output stage, thus regulating the cur-
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Fig. 2—Drive circuit in G-E 21C208.

rent through the focus coil, which is in
series with the plate of the tube and
the power supply. Sinece you have
checked the 6V6, you should also check
the 6T8 tube preceding the sound out-
put, because a gassy or defective 6T8
would draw excessive currents and dis-
turb the voltage applied to the 6V6 and
the focus coil.

A leaky 0.01-uf coupling ecapacitor,
as well as other parts which change
value during warmup also can cause
the trouble you described.

Make sure the voltages shown in Fig.
1 are as indicated. If not, check for
defective resistors from the voltage
feed of the power supply to the out-
put circuit. Also check the 40-uf capaci-
tor at the focus coil. If none of these
checks disclose anything wrong, the
focus coil may have shorted turns or
leakage, and should be tested or re-
placed with a new one. During warmup,
the expanding wire of the coil may
develop shorts.

Repeated 1X2 failure

The 1X2 high-voltage rectifier keeps
breaking down after about 30 hours
of operation. The heaters open with a
popping sound only when the set is
turned on, and not while in operation.
What could cause this? F. F. E., Oak-
lyn, N. J.

During warmup, the peak voltage is
higher than normal and the danger of
arcing is greater. It is possible that an
intermittent ave occurs in the high-
voltage lead which loads down the rec-
tifier and causes an excessive amount
of current flow. In time, this could
cause filament failure. Inspect the lead
dress, and make sure there is good
spacing between high-voltage wires and
that no sharp bends are present. Space
wires well away from the chassis, and
use anticorona dope where you feel
corona or arcing are likely to occur.
Also inspect the 1X2 socket for arcover.
Check the high-voltage filter, and make
sure drive to the horizontal output tube
is not excessive.

With receivers using 16,000 volts (ap-
proximately) for the high voltage, 1X2
failure is often due to the pull exerted
on the filament by the high electro-
static fields set up in the tube during

RADIO-ELECTRONICS
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Fig. 3—Picture is improperly centered.

Fig. 4—Adjacent channel interference.
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the negative peak of the waveform.
Eventually the filament bends sufficient-
ly to short to the anode of the tube.

Indoor antenna length

Several months ago our channel 4
changed to channel 2. A customer was
using an indoor antenna and could
get other channels, but not channel 2
until I installed several turns of wire
at the center of the antemna, in series
with the two dipole elements. I stumbled
on this solution accidentally, and would
appreciate an explanation. E. F. W,
Riverside, Il

Most indoor antennas do not have
good gain for channel 2 because manu-
facturers try to keep down the physical
size. For best reception of channel 2,
the element lengths should span 97
inches from end to end. Coils help to
increase the electrical length when the
physical length is too short to provide
maximum antenna gain. Some manu-
facturers utilize some sort of coil or
other loading device on their indoor
antennas so that channel 2 gain will
not suffer, while at the same time min-
imizing the awkward antenna lengths
which would result with a full span.

No drive control

In a G-E 21C208 there is pronounced
left-hand stretch which I can’t elimi-
nate by adjusting the width or horizon-
tal linearity control. I mnoted in a
previous issue that you suggest ad-
justing the drive control, but I can’t
locate one in this receiver. What must
I do to restore drive to normal? E. W.
S., Newcomerstown, Ohio.

That receiver does not have a drive
control, and when left-hand stretch and
center compression occur, the compo-
nent parts between the discharge tube
and the grid of the horizontal output
tube must be checked for defects or
off-values. Also check the B voltages.
As shown in Fig. 2, the sawtooth form-
ing network is in the output of the
12AU7 horizontal discharge tube.

Pix off-center

When there is no station on a Tele-
King model 201, the picture tube has
a complete raster. As soon as the set
is on a station, the picture is over to

JANUARY, 1954

the right hand-side, with a black strip
two inches wide on the left. A portion
of the picture on the right is lost. I
have checked wvoltages, including the
voltages on the yoke, and they agree
with the schematic. I can’t seem to
correct the condition and would ap-
preciate some advice. 1. B., Jackson,
Mich.

Try centering the picture with the
focus assembly. This applies to a re-
ceiver using either the focus magnet
ring with centering lever, or a focus
coil. Misadjustment will result in im-
proper centering and corner shadows
as shown in Fig. 3. Centering should
be done with a picture on the screen,
and not just the raster. The picture is
always narrower than the raster be-
cause of the space taken by the
blanking which is transmitted. After
centering, the width and height con-
trols must be adjusted so the picture
fills the mask. If the foeus assembly is
unable to bring the picture over to the
left, the idling voltage through the
horizontal deflection coils will have to be
changed. After centering, readjust the
ion trap for maximum brilliancy. Never
use the ion trap to eliminate corner
shadows.

Adjacent-channel interference

In our area, channel 2 blocks out
channel 8 which is a fringe station
about 100 miles farther from us than
channel 2. When the channel 2 station
is on, we get nothing on channel 3
except the sound. I have tried several
types of wave traps and also half-wave-
length stubs, but none help. I would
like to kmow what else can be tried?
M. S., Malone, N. Y.

When a strong local station is in the
area, it may be very difficult to receive
a distant adjacent channel. Solutions
consist of careful adjustment of the
adjacent-channel traps of the receiver,
plus realignment of the tuner and video
i.f. stages so the bandpass character-
isties are not too broad. An additional
lower-adjacent-channel trap can also be
installed in the video i.f. stages. These
measures will block the local sufficiently
to permit reception, though the diagonal
line interference shown in Fig. 4 will
probably still appear in the picture.
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Fig. 5—Application of screen reflector.

Intermittent picture tube

The brightness in a Muntz model
17A3 takes about 45 minutes to come
up to normal. If the picture tube neck
is struck lightly, the brightness comes
on full and will stay on, until the re-
ceiver is shut off.

Would any of the picture-tube
brightners help? S. V., Lodi, N. J.

These symptoms indicate a defective
picture tube which should be replaced.
Sometimes, flakings from the cathode
structure short out gun elements and
cause this condition, or there are loose
connections within the tube neck. The
brightners will not help, as they are
useful only when emission is low.

Reception at angle

Perhaps you can help me with an in-
stallation as follows: This area is hilly
with spots of very high signal and
others with none. We are trying to ve-
ceive on channel 12, but the recetver is
located in an area where there is mo
reception. About two miles across the
lake there is a very high signal avea,
a possible site for a reflector. I have
tried a rhombic to reflect across the
lake, but get severe yhosts. When «
train goes by mear the reflector site,
we get an excellent picture. The sta-
tion is about 30 miles from the site
of high signal, and the receiver 1s
located at an angle of 74° from it. Do
you think it is possible to use a large
plane reflector and bisect the angle as
per the sketch submitted? (Fig. 5.)
A. L., Ithaca, N. Y.

The angle involved lends itself nicely
to the erection of a screen reflector. At
that distance, however, the reflector
would have to be oriented carefully and
also moved toward and away from the
receiving antenna to strike a signal
loop area. (With airplane reflections
you will note the increase and decrease
of signal as the plane reflects in-phase
and out-of-phase signals in conjunction
with those received directly.) Space
loops occur about every wavelength.
The approximate height or maximum
results will have to be determined ex-
perimentally. Use a channel 12 Yagi
to pick up the reflected signal, and
orient carefully. END
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Improving

e POIfOrMance

u.h.f., special attention
must be paid to antenna

selection and installation

O get consistently good reception at

u.h.f. much more attention must be

given to antenna selection, methods

of installation, and procedures for
reducing losses. Many an installation is
giving poor or erratic results because
of a hurried job which overlooked any
one of the numerous factors which must
be observed at u.h.f.

The technician must learn the pre-
cautions and limitations imposed by
u.h.f. Knowledge of such principles will
erase the mystery of poor performance
and enable the technician to take proper
steps for getting the most signal with
the least effort. Installations will be
more dependable, and callbacks because
of ghosts, fading, or intermittent re-
ception will be minimized.

Reception factors

The frequencies involved in u.h.f. as
compared with v.h.f. make a consider-
able difference in reception. Shadow ef-
fect is more pronounced. This means
that the signal does not bend around
buildings or hills as it does for v.h.f.
For this reason many dead spots will
exist for some distance behind obstruec-
tions.

The higher the frequency the more
such waves assume some of the char-
acteristiecs of light waves. For this
reason, u.h.f. signals reflect to a greater
extent from surrounding objects than
would v.h.f. signals. Ghost reception is
therefore worse at u.h.f.

The u.h.f. signal suffers greater at-
tenuation, so the transmitter needs more
power to provide a satisfactory signal
at the receiver. The greater absorption
also means that the reception can be
affected by trees with heavy foliage.

It can be seen that greater care
must be exercised in the placement of
the antenna so that it is elear of sur-

By EDWARD M. NOLL and MATTHEW MANDL

rounding buildings and trees. The an-
tenna should also have a sharp pattern
when situated where reflections occur.
The mast should also be reinforced
with guys so that the antenna will not
sway. At u.h.f, a swaying antenna will
cause the picture contrast to vary.
Technicians often refer to this as pic-
ture breathing.

In a series of articles which ran
from January to June, 1949, in RADIO-
ELECTRONICS the authors described how
the direct television waves and the re-
flected waves cause a series of high
and low signal spots in both a vertical
and horizontal plane. These were re-
ferred to as space loops to indicate
areas where signal intensity was high,
and as space nodes for sections having
low signal strength. Tests showed that
a space loop occurred approximately
each wavelength of distance along
either a horizontal or vertical plane.
This meant that if an antenna were
shifted for a distance of one-half wave-
length, the difference in reception could
be increased from a point where the
picture was snowy and weak to a point
of high signal-to-noise ratio.

At uh.f., such space loop conditions
are even more pronounced than at
v.h.f. The effect is even more noticeable
in locations where there are surround-
ing buildings, hills, or other reflecting
surfaces. This means that a lateral or
vertical shift of the antenna can mean
the difference between excellent re-
ception and very poor reception. Thus,
for weak signal areas it is extremely
important that a preliminary test be
made by shifting the antenna loecation
along a horizontal plane or raising it
up or down.

If proper precautions are taken for
installation, consistent u.h.f. reception
is possible up to 50 miles from the
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station in areas of flat terrain. If the
signal-to-noise ratio is reasonably good,
the primary advantages of u.h.f. re-
ception can be realized. These include
freedom from static, ignition noise, or
other types of impulse-noise interfer-
ence.

These advantages, however, are dif-
ficult to achieve unless an outdoor an-
tenna of considerable height is used.
Many set owners have found that an
indoor antenna will provide satisfactory

g

Fig. 1—Figure-eight antenna pattern.

reception in metropolitan areas where
the u.h.f. station is nearby. The indoor
antenna, however, is closer to noise
sources than the outdoor type, and the
signal-to-noise ratio is usually poor.

In extensive tests with low antennas,
the authors have found that ecars
traveling across the line of sight be-
tween the receiver and transmitter af-
fected the picture and caused consider-
able variation in signal intensity. This
was the case, even though signal
strength was exceptionally high, be-
cause the receiver was less than 10
miles from the station. In most in-
stances, the a.g.c. system was in-
adequate to hold the signal level con-
stant.

RADIO-ELECTRONICS
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Antennas at u.h.f.

Most broad-band v.h.f. antennas, such
as biconicals, double-V types, and
folded dipoles, can be used for u.h.f,
reception. Such antennas, however, have
numerous lobes when operated at fre-
quencies substantially higher than those
for which they are designed.

=0t

Fig. 2—Antenna operating at frequen-
cy nine times higher than fundamental.

A channel 2 antenna, for instance,
has a figure-eight pattern such as
shown in Fig. 1 when it is operating
on the lower v.h.f. channels. When
used at the ultra-high frequencies it
acts as a long-wire antenna. Fig. 2
shows the multiple lobes present for
a frequency nine times higher than the
fundamental frequency. Thus, for u.h.f.
channel 21 (512-518 me), four primary
lobes are present, which would make
orientation more critical. At the same
time the additional lobes are more
likely to create ghost reception by pick-
ing up reflected signals.

Even for v.h.f. reception, broad-band
antennas have additional lobes in the
higher channels. For this reason, bi-
conical antennas are usually tilted for-
ward so that the lobes combine into a
unidirectional pattern. At the upper
v.h.f. channels an antenna designed for
channel 2 would also exhibit a clover-
leaf pattern, but the lobes would not
incline as much toward the antenna
elements as shown in Fig. 2. As the
frequency which is received becomes
higher the lobes incline more and more
toward the antenna elements.

It is difficult to design a single an-
tenna which has a unidirectional pat-
tern for both v.h.f. and u.h.f. One ap-
proach to this problem is the double-V
type (Fig. 3). This antenna, has ad-
justable elements so that the pattern

i
;
i

Fig. 3—The double-V type antenna.

can be adjusted to pick up stations pri-
marily from one direction. The double-V
types have two dipoles spaced a quarter
wavelength apart which produce a uni-
directional pattern for the v.h.f. sta-
tions. As shown in Fig. 4, a sharp pick-
up pattern is produced for the low u.h.f.
stations when the antenna elements are
tilted 60° apart, and a somewhat
broader pattern is obtained for the high
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u.h.f. channels. A 45° angle between
elements is suitable for the upper u.h.f.
channels, as indicated in Table I. This
shows the relative db gain for this
type of antenna over a matched dipole.
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antenna should be installed above an
existing v.h.f. type. The antenna should
be raised and lowered a few feet ex-
perimentally to take advantage. of space
lIobes.

UHE.

E Y.H.F Channel Numbers |
l 2 3 4 5 [} 7 8 9 10 1] 12 13 14-35 36-55 55-83 :
| Ward o ’ o N
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*Split-lobe Pattern.

Table I—Relative db gain of double-V type antenna over matched dipole.

The disadvantage of this type of an-
tenna is that the gain for the low v.h.f.
stations is poor. For areas where there
are no low v.h.f. stations, or where such
stations are close enough to produce a
high signal, the antenna would be sat-
isfactory. Because of its critical direc-
tional characteristics a motor is
required for orienting stations in scat-
tered directions. Some split-lobe char-
acteristics show up at the upper ultra-
high frequencies, as shown by the
dotted line pattern of Fig. 4.

Many technicians do not disturb the
existing v.h.f. installation, but run a
separate transmission line from the
w.h.f. antenna to the receiver: the u.h.f.
and v.h.f. types are attached to the
u.h.f. converter, and most models auto-
matically switch the proper antenna
to the system as the selector knob is
changed from v.h.f. to u.h.f. If the con-
verter has no provisions for automatic
antenna switching, a  double-pole,
double-throw switeh can be. installed.

A u.h.f. antenna should not be coupled

LOUHF  360°  HIUWF

Fig. 4—Horizontal pattern for double-V
antenna. Elements are tilted 60°.

For weak-signal u.h.f. areas the Yagi
and corner-reflector types provide high
gain with a sharp unidirectional pat-
tern. As shown in Fig. 5, the screen
acts as shield for signals arriving from
the rear. The reflector screen also in-
creases forward gain. Fig. 6 indicates
the type of pattern such antennas pro-
duce. It can be seen that the front-to-
back ratio is excellent and the beam
is narrower for the higher u.h.f. chan-
nels. This type, as well as a Yagi
antenna, is excellent for minimizing
ghost reception.

Installation hints
Except in areas where the signal
strength is exceptionally good, the u.h.f.

Fig. 5—The JFD u.h.f. corner reflector.
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Fig.
tie

6—Horizontal pattern for bow-
antenna with corner reflector.

directly to a v.h.f. type because it will
result in severe loading. This will affect
both antennas and will result in a de-
crease in pickup from each. i

If a single transmission line is de-
sired for both the u.h.f. and v.h.f. an-
tennas, a coupler such as shown in Fig.

~

7 can be used. The one shown uses a

Fig. 7—U.h.f.-v.h.f. antenna coupler.

printed circuit. Others use more con-
ventional wiring. Filter networks are
used to isolate the various antenna
systems to minimize interaction.

Some couplers of this type also intro-
duce losses to both the v.h.f. and u.h.f.
antennas, and the technician should
check one before buying them in
quantity. END
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PICTURE TUBE
REPLACEMENT
GUIDE

By E. W. SCOTT

N THE course of their daily labors,
TV service technicians sometimes
find it necessary to replace an ex-
pensive, obsolete, or hard-to-get pic-
ture tube with a different type. Parts
distributors may find that a desired
tube type is not included in the brand
or brands that they have in stock, so
they must be prepared to recommend
a type that can be substituted with the
least amount of work. This chart is
designed to aid in making a wise selec-
tion. Tubes are classified according to
size, shape, diagonal deflection angle,
and type of focusing. In each basic
class, tubes are listed according to di-
mensions, the largest one first.
Whenever possible, the replacement
type should be an improved type which
will be more pleasing to the set owner.
There are several different types of
face plates: clear, grey (tinted),
frosted, etched, aluminized, or combi-
nations of types, with eylindrical or
spherical surfaces. Grey and neutral-
tint glass increases the apparent con-
trast. Frosted and etched types reduce
reflection of room light, and aluminized
(metal-backed) types provide greater

Bulb diameter Base

or diagonal Over-all lon trap diagram Anode
Tube type (inches) length type Fig. No. connector Notes
10-inch glass round, 50°
108P4 10Y2 175% Double | Cavity
10EP4 101/ 175 Double | Ball'
10FP4 |0'/2 17% None [} Cavity
10MP4 101/ 17 Single 2 Cavity
10CP4 10%, 16% None i Bali
10-inch glass round, 50°, electrostatic focus
10DP4 101/, 17% None 5 Cavity a
12Y2-«inch round, 50°
B1034 12%6 17% Single 1 Cavity P
12LP4 12714 18% Double ] Cavity
12TP4 1274 1834, Double 1 Cavity a
12VP4 127 18 Single 2 Cavity
12ZWP4 12714 173% Singte 7 Special
12K P4 1274 17% None | Cavity
12QP4 127 172 Single | Ball
12JP4 1294 17'/2 None | Ball d
12RP4 1234 172 Single | Ball d
12CP4 12Y1s 18% None 3 Covity o, b, ¢
12%2-inch glass round, 40°, electrostatic focus
12AP4 12%s 253 None 4 Cap 0, ¢
14-inch glass rectangular, 70°
14FP4 131¥6 161/, Single ] Cavity a
14BP4 311 161%4 Double [ Cavity
14EP4 3 161 Double | Cavity
14CP4 A3/, 16% Single I Cavity
14DP4 A3/, 163% Double 1 Cavity a
14-inch glass rectangular, 70°, h.v. electrostatic focus
14GP4 12214, 7% Single s Cavity
15-inch glass round, 50°
t5CP4 1534 2ty Double 1 Cavity a
15-inch glass round, 52°
I5EP4 15V,0 29, Single 1 Cap
15-inch glass round, 57°
ISAP4 153, 207 None 1 Ball a
15DP4 153% 207/ Single 1 Ball a
Bl1OIS 15% 207, Single i Cavity k
16-inch glass round, 50-60°
16MP4 161y 213, Double 1 Cavity
16FP4 16/ 24/ Single | Ball a
16JP4 161/ 203, Double ! Cavity
16LP4 157 2244 Double i Cavity f. g
16CP4 157, 21/, Double 1 Cavity a, fg
16HP4 157 21/ Double 1 Cavity f
t4DP4 157 20%, Double ) Cavity a

Bulb diameter Base

or diagonal Over-all lon trap diagram Anode
Tube type (inches) length type Fig. No. connector Notes
16-inch glass rectangular, 70°, l.v. electrostatic focus
16AEP4 17 19 Single 5 Cavity
16-inch glass rectanguiar, 70°
16UP4 17V 181, Single 1 Cavity a
16TP4 16%4 18!/ Single | Cavity
16QP4 16, 19 Double 1 Cavity a, e
16KP4 16Yg 18% Single I Cavity
16RP4 16!y 183 Single 1 Cavity
16XP4 16//g 183 Double L Cavity a
16ABP4 18l 1834 Single I Cavity t
16-inch glass round, 70°
16ZP4 15% 221/, Double | Cavity h
16WP4 157 173 Double 1 Cavity a, h
165P4 157 17% 4 Single i Cavity h
16YP4 157 17% Single | Cavity h
16VP4 157 17%14 Singte | Cavity a
16-inch metal round, 53°
16AP4 1574 22%, Double 1 Cone .}
16-inch metal round, 60°
16EP4 157 195 Double f Cone -}
16-inch metal round, 70°
16GP4 1574 17116 Single | Cone a,i
16-inch glass round, 60°, self-focus
16ACP4 157 20% Single 6 Cavity
17-inch glass rectangular, 70°
i7BP4 163 19% Single 1 Cavity i
17AP4 163 18% Single | Cavity
17)P4 1634 |9:/|1, Single t Cavity
17QP4 163 19% Single | Cavity m,
17UP4 1634 19% Single I Cavity m
17YP4 163 19%¢ Single I Cavity m
17-inch glass rectangular, 70°, electrostatic focus
17FP4 16% 19% Single 1 Cavity [
17HP4 163 19% 4 Single S Cavity r
|7LP4 163 19%% Single 5 Cavity m,r
I7RP4 163 |9¥4 Single 5 Cavity r
17vP4 16% 199 Single s Cavity m,r
17KP4 1634 19% Single [ Cavity t
175P4 16% 1936 Single 6 Cavity m, t
17-inch metal rectangular, 70°
17CP4 i7 19 Single I Cone a

RADIO-ELECTRONICS
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brightness. Tubes that are electrically
and mechanically interchangeable can
be substituted without regard to type
of face-plate. A different mask must
be used when cylindrical and spherical
types are interchanged.

Tubes of the same basic type are
often available with several different
types of face plates, which may be in-
dicated by a suffix letter. As an exam-
ple, the 17BP4 and 17TBP4A have gray
tface-plates. The 17BP4B has a grey
aluminized face-plate and the 17BP4C
is grey frosted. Unfortunately the suf-
fix letters have not been standardized,
so they do not mean the same on all
tube types. On the 17BP4A, the A in-
dicates that this type has an external
conductive coating while the basic type
does not. In another type of tube, A
may indicate that the face-plate is
tinted and frosted.

Last year there were only three 90°
tubes: two 27-inch rectangular and one
30-inch round. Now, there are a great
many more. Replacement type 90°
yokes and output transformers are
available, so the technician can use 90°
tubes in conversion jobs. However, he

should approach this type of conver-
sion with caution. Aside from the spe-
cial yokes and transformers, 90° tubes
require considerably more deflection
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Above all, he must be sure that the
set has enough reserve power and extra
space for the paralleled horizontal out-
put and damper tubes which may be

Bulb diameter Base
or diagonal Over-all lon trap diagrem
Tube type (inches) length type Fig. No.

17-inch metal rectanqular, 70°, electrostatic focus

17GP4 17 18114 Single 5
17TP4 161Y,4 196 Single 5
19-inch glass round, 66°

19FP4 187 22 Double 1
19D P4 187, 21/, Double 1
19GP4 187 21, Single I
19-inch metal round, 66°

19AP4 18% 22 Single |
19-inch glass rectanguiar, 70°

19JP4 185 216 Single i
19QP4 185, 21, Single 5
19EP4 17'% 21, Double |
20-inch glass round, 54°

20BP4 20% 28% None |
20-inch glass rectangular, 70°

20CP4 20742 211y, Single !
20DP4 20%; 21 Single I

20-inch glass rectangular, 70°, electrostatic focus

20M P4 20%2 22/g Single 5
20HP4 207, 225 Single 5
20LP4 20732 22V Singte 5
20FP4 203, 22'/g Single 5
20GP4 203, 22'/g Single 5

20-inch glass rectangular, 70°, self focus

20JP4 207, 22i/g Single [
21-inch metal rectangular, 70°

21DP4 225, 21 Single s
21GP4 22% 21 Single [
21MP4 21 225 Single s
21AP4 20% 22%, Single 1
21-inch glass rectangular, 70°

21JpP4 2114, 23, Internal |
21FP4 2111/, 23% Single 5
21KP4 21114, 23% Single 6
21EP4 2114, 23% Single 1
21ZpP4 217, 23% Single t
21wWP4 205, 22% Single I
21WP4X 20% 22/ Single 1

21-inch glass rectangular, 70°, electrostatic focus

21 AFP4 2115, 23 Single 5
21XP4 20% 224 Single &
21-inch glass rectangular, 90°

21AMP4 20V, 20 Single 1
JANUARY, 1954

power than 70° and smaller types. necessary for conversion. END
A
P63,
(i0)c 2
I A
H(1) (2w
Fig.l
[ 4
O
SN LADK
H H
Fig.2
Bulb diameter Base
or diagonal Over-all lon trap diagram Anode
Tube type {inches} length type Fig. No. connector Notes
21-inch glass rectangular, 70°, L.v. electrostatic focus
21YP4 213% 233 Single 3 Cavity
22-inch metal round, 70°
22AP4 24, 227 i
Anode 73 /. Single | Cone a
SpRueshel potes 24-inch metal round, 70°
24AP4 24/ 247, Single | Cone a
gone a,s 24-inch metal round, 70°, Lv. electrostatic focus

one a,r
24BP4 241/s 2476 Single 5 Cone a
24-inch glass rectangular, 90°

Cavity a ) R

Cavity e 24CP4 24 21t Single ] Cavity a

Cavity a 24VP4 24 21/ Single 1 Cavity
24XP4 24 21/s Single | Cavity a

c 24-inch glass rectangular, 90°, l.v. electrostatic focus

e g 24DP4 24 21 Single 5 Cavity
24QP4 24 21\ Single | Cavity
24TP4 24 21V Single | Cavity

Cavity a .

Cavity r 27-inch metal rectanguiar, 90°

Cavity 27AP4 267 27 Single | Cone
27MP4 267 22%)4 Single ] Conae

Cap a 27-inch glass rectangular, 90°
27EP4 27 23%;; Single 1 Cavity a
27GP4 27 23%4 Singte | (C:avjzy a

Cavi 27LP4 27 24234 Single | avity

CS:.’I; Shll 27NP4 27 23% Single L Cavity

) 27RP4 27 23% Single i Cavity
30-inch metal round, 90°

Cavit . i

Cavity oy 308P4 304 23%, Single I Cavity a

Ccvi'ty r

gg:::; f' i, b a—Tube has no exterior conductive coating. Add 500-uuf, 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. .

Cavity 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.
¢—This tube hos 2.5-volt, 2.l-amp heater; all others have 6.3-volt, 600-ma

Cone a, s heaters. . 3 .

Cone a,t d—Face-plate curvature has 20-inch radius; all others in this group have

Cone a, r 40-inch radius. . . .

Cone e—Requires JETEC-RETMA type 106 focus coil; others in this group use type
109 focus coil. . i
f—Face-plate curvature has 5é-inch radius; others in this group have 27-inch
radius.

Cavity g—Deflection angle is 50°. The deflection angle for other tubes in this group

Covity m,r is 60°. . 3

Cavity m, t h—Radius of face-plate curvature is 56 inches. .

Cavity & i—Radius of face-plate curvature is 40 inches; all others in this group have

Cavity 27-inch radius. ) .

Cavity j—I7BP4-A and B have outside conductive coatings: 178P4 has not.

Cavity q k—Ildentical to I5DP4 except it has gray face-plate and cavity type anode
contact.
m—Cylindrical face. .
n—Tube with suffix "A"" has external conductive ccating.

Cavity a,r o—Tube with suffix ""A" has cylindrical face. . .

Cavity p—Identical to 12QP4 except that anode contact is recessed-cavity type.
q—Experimental type—first run. .
r—Tube has low-voltage electrostatic-focus electrode.
s—Tube has high-voitage electrostatic-focus electrode.

Cavity t—Self-focus tube.

wWwWw americanradiohistorv.com
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 CONVERTERS

Tubes. Tuning Instal-
Manufacturer Model Channels Crystals system Impedance lation
Alliance Manufacturing Co. Cz All ( 1-6AF4 Tuned 300 Cab.
Alliance, Ohio ¥y lines
JOI‘ 6T4
~6CB »
ACS80 Al | -aLes Spiral 300 Cab.
inductor
The Astatic Co. CB-1 Alll 1-6T4Q Circular 3002 Cab.
Conneaut, Ohio 1-6J6 lines
1-6BQ7A
1-1N82
Blonder-Tongue Labs., Inc. BTU All 1-6T4 Circular 300 Cab.
526-536 North Avenue 1-6AB4 line
Westfield, N. J. 1-1N72
David Bogen Co., Inc. UCT-1 All 1-6BZ7 Circular 300 Cab.
29 Ninth Ave. or 6BK7A lines
New York, N. Y. 1-6AF4
or 6T4
1-3
Allen D. Cardwell Mfg. Co. ES-1 All 1-6AF4 Prntd-ckt 300 Cab.
Plainville, Conn. 1-6CB6 lumped
1-1N72 constant
ES-2 (As above, Serviceman's Tuner for internal mounting)
Electro-Voice, Inc. 3300 All 1-6AT4 Tuned 300 Cab.
Buchanan, Mich. or 6T4 lines
1-6BC5
1-1N72
General Electric Co. ‘UHF-103 Any 3 1-GAF4 Turret 300 Int.
Electronics Park 1-6BK7A
Syracuse, N. Y. 1-1N72
General Instrument Corp. 63 All 1-6J6 Coaxial 300 Cab.
829 Newark Ave. and 1-6CB36 line
Elizabeth, N. J. 64 1-1N82
1-G7C
Granco Products, Inc. LCU All 1-6AF4 Cavity 300 Cab.
36-17 20th Ave. 1-6CB6 tuner
Long Island City, N. Y. 1-1N82
“MTU All 1-6AF4 Cavity 300 Cab.
1-6BQ7 tuner
1-1N82
I.D.E.A., Inc. (Regency) RC-600 All 1-6AF4 Tuned 300 Cab.
7900 Pendleton Pike 1-6BK7 lines
Indianapolis, Ind. 1-IN72
RC-53 All 1-6AF4 Tuned 300 Cab.
1-TS-2 lines
P. R. Mallory & Co., Inc. TV-101 All 1-6AF4 Induc- 300 Cab.
3029 E. Washington St. or 6T4 tuner
Indianapolis, Ind. 1-6CB6
1-1N72
Radio Corporation of America U7o All 1-6AF4 Lumped 72 or Cab.
RCA Victor Division 2-6CB6 constants 800
Camden, N. J. 1-1N82

RADIO-ELECTRONICS
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Tubes,
Manufacturer Model Channels Crystals
RCA (continued) U2 Any 2 1-63Q7
1-6CB6
Note: U2 and U2A have certain 1-CK710
ditferences in input arrangement.

U2A Any 2 1-6BQ7A
1-6C136
1-CK710

Note: Ut A has plug for 6AQ35;
U1B for 6K6-GT or 6V6; both UiA, U1B Any 1 1-GAT'4
get power from TV receiver. 1-CK710
Radio Receptor Co., Inc. C-1709-P All 1-6AF4
84 North Ninth St.. 1-6BQ7A
Brooklyn, N. Y. 1-1N82
Rex Electronics Corp. UcCAa All 1-GAF4
1351 East Del.oss St. 1-6CB5
Indianapolis 3, Ind. 1-1N72
Sutton Electric Co., Inc. 2B AllL 1-6AT4
426 West Short St. 1-6J6
Lexington, Ky. 1-1N82
Transvision, Inc. UHF-1 Any 1 1-6A1°4
New Rochelle, N. Y. 1-CK710
The Turner Company TV-3 All 1-6AK4
Cedar Rapids, lowa 1-6BZ7
or 6BQ7A
1-1N82
Videon Electric Corp. C-232 All 1-6AF4
222 East Ohio St. Savoy 1-1N72
Indianapolis 4, Ind.

-2 All 1-6A 4

Navarre 1-6BC5
1-1N72

Waisco Electronics Corp. 2000 All 1-6AF4
3602 Crenshaw Blvd. Imperial 1-6BK7A
Los Angeles, Calif. 1-1\82

Notes: 'Booster on channels 2-13; converter for u.h.f.
channels.

2y h.f. input 300 ohms; v.h.f. output (and v.h.f an-
tenna input) 300 or 75 ohms.

3Gahagan, Inc. u.hf. crystal.
Converter output channels are 5 and & on most
converters. The G-E UHF-103 is designed for channel

§ but adjustable for &; Astatic will operate on 3, 4, 5,
and &, and the Videon can be adjusted to work on
4 and 5 instead of § and 6. The I-channel Transvision
UHF-1 can be specified to receive a signal on any
u.h.f. channel and convert it to any of the channels
from 2 to 6.

00STERS

Manufacturer Model Channels Tube(s)
David Bogen Co., Inc. UHB All 6AN4
29 Ninth Ave.
New York, N. Y.
Electro-Voice, Inc. 3400 All 2-6AJ4
Buchanan, Mich.
Industrial Television Inc. 1T-133A All 1-6AJ4
369 Lexington Ave.
Clifton, N. J.
Tele-Matic Industries, Inc. UH-14-83 All 1-6AJ4

One Joralemon St.
Brooklyn, N. Y.

Notes: 4Series-resonant circuit consisting of inductor
and capacitor metallized on glass tubing, with
silverplated slug tuning.

SInput broad-band fixed tuning. Output high-Q
transmission line selective network.

$50- or 75-ohm impedance available on request.

JANUARY, 1954

Explanation of terms: "'Tubes and crystals' do not
include those in power supplies. "'Tuning system'' gen-
erally follows manufacturer's nomenclature. *'Circu-
lar lines'* and "'spiral tuner’ may describe the same
equipment; "tuned lines"” may, but is more likely to
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Tuning Instal-
system Impedance lation
Lumped 72 or Cab.
constants 300

Lumped 72 or Cab.
constants 300

Lumped 72 in; Rear
constants 300 out

Cavity 300 Cab.
tuner

Protd-ckt 300 Cab.
Tuned

lines

Circular 300 Cab.
lines

Lumped 75 in; Rear
constants 300 out

Cavity 300 Cab.
tuner

Parallel 300 Cub.
lines

Parallel 300 Cab.
lines

Turret 300 Cab.

Practically all the converters are self-powered,
with isolating power transformers and selenium or
tube rectifiers {not included among tubes and
crystals in the listing). The RCA UIA and UIB, as
well as the Transvision UHF-I, take their power from
the TY receiver.

Tuning Instal-
system Impedance lation
Tuned 300 Cab.
cavity

Parallel 300 Cab.
lines

1 300 Cab.

5 3006 Cab.

refer to straight parallel lines. "Impedance’ is both
input and output impedance unless otherwise noted.
Abbreviations under ‘'Installation'’ refer to con-
verters or boosters in separate cabinet, mounted on
rear of or inside the receiver.
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TV STATION LIST .. .o november 23, 1955

¢ = Station shares time.

Alabama

WABT Birmingham .. ... .. 13
WBRC-TY Birmingham ... ... [
WALA-TY Mobile ............. 10
WKAB-TY Mobile ............. 48
WCOV-TY Montgomery ........ 20
Alaska

KFIA Anchorage ..,...... 2
Arizona

KTYL-TY Mesa (Phoenix) 2
KOOL-TY Phoenix . ........... 10
KOY-Ty* PhO@NIX! - yind cimprivioms 10
KPHO-TY Phoenix ... ... ..... 5
KOPO-TY TUCSON vmpambads »dkbs 13
KYQA.TY Tueson .............. 4
KIYA YUMQ| B it o o s 1
Arkansas

KFSA-TY Fort Smith ...

KRTY Little Rock
California

KAFY-TY Bakersfield ... ... ... 29
KERO-TY Bakersfield

KHSL-TY Chico .

KIEM-TY Eureka

KJEO Fresno

KMJ-TY Fresno

KECA-TY Los Angeles ........ 7
KHJ-TY Los Angeles ... ... .9
KLAC-TY Los Angeles

KNBH Los Angeles ... .. ...
KNXT Los Angeles .

KTHE Los Angeles

KTLA Los Angeles ...

KTTY Los Angeles

KMBY-TY* Monterey . ... ... .....
KCCC-TY Sacramento ... ..... 40
KSBW-TV*  Salinas ....... .8
KFMB-TY San Diego .......... 8
KFSD-TY San Diego ..........10
KGO-TY San Froncisco ...... 7
KPiX San Francisco ...... %
KRON-TY San Francisco . ..... 4
KYEC-TY San Luis Obispo.... &
KEYT Santa Barbara ... .. 3
KCOK-TY Tulare .........oeo.. 27
Colorado

KKTY Colorado Springs ..l
KRDOQ-TY Colorado Springs ..13
KBTY Denver ... ... .. ..... 9
KFEL-TY Denver ¢ . abai o, . 2
KLZ-TY Denver 3 7
KCSJ-TY Puebto .. .. .5
KDZA-TY Pueblo ............. 3
Connecticut

WICC-TY Bridgeport ... ..... 43
Wi{NB-TY New Britain . . .30
WNHC-TY  New Haven ... 40!
WATR-TY Waterbury ... .53
Delaware

WDEL-TY Wilmington ........ 12
District of Columbia

WMAL-TY Washington sa 7
WNBW Washington .4
WTOP-TV Washington .9
WTTG Washington ... .. ... 5
Florida

WFTL-TY Fort Lauderdale ...23
WMBR-TY Jacksonville . ....... 4
WTVJ Miami ... .. .4
WEAR-TY Pensacola ... ... .. 3
WPFA-TY Pensacola ... .......I5
WSUN-TY St. Petersburg . ..38
WIRK-TY W. Palm Beach .....2]
Georgia

WAGA-TY Atlanta ... .. . ... 5
WLWA Atlanta .. .. .. L 8
WSB-TV Atlanta . a2
WJBF-TY Augusta .6
WDAK-TY Columbus . ..28
WRBL-TY Columbus .. 4
WETY Macon .41
WMAZ.TY Macon A3
WROM-TY  Rome .... )
Hawaii

KGMB-TY Honolulu ........... 9
KONA Honolulv ............ 1
Idaho

KIDO-TY BOise) w. g saait e oo 7
KBOI Meridian ... ....... 2
Minois

WCIA Champaign ......... 3
WBBM-TY  Chicago ............ 2

WBKB Chicago

WGN-TY Chicago

WNBQ Chicago

WTYP Decatur

WEEK-TY Peoria ... ... ......
WTYH-TY Peoria

WGEM-TY  Quiney ..........
WREX-TY Rockford ..

WTVO Rockford

WHBF-TY Rock Island ........ 4
wICS Springfield ......... 20
Indiana

WTTY Bloomington ........ 1]
WEFIE Evansville ... ...... 62
WKIG-TY Fort Wayne . .......33
WFBM-TY Indianapolis ........ [
WFAM-TY Lafayette ... . ....59
WLBC-TY Muncie .............49
WRAY-TY Princeton ... ... ... 52
WSBT-TY South Bend .......... 34
iowa

WOI-TY AMOS oy n ot g 5
KCRI-TY Cedar Rapids .. .... 9
WMT-TY Cedar Rapids ....... 2
WOC-TY Davenport ..
KGTY Des Moines ...

KQTY Fort Dodge .

KYTY Sioux City .. .
KWWL.-TY.  Waterloo ...........
Kansas

KTYH Hutchinson 12
KOAM-TY  pittsburg 47,
WIBW-TY Topeka

KEDD-TY Wichita

Kentucky

WEHT Henderson .......... 50
WAVE-TY Lovisville .3
WHAS-TY Lovisville 51
WKLO-TY Lovuisville ]
Louisiana

WAFB-TY Baton Rouge ........28
KTAG-TY Lake Charles ....... 25
KFAZ Monroe

KNOE-TY Monroe .......
WDSU-TY New Orleans

WIMR-TY New Orleans

Maine

WABI-TY Bangor ... .. ....... 5
WPMT Portland ............ 53
Maryland

WAAM Baltimore ... ... .. .. 13
WBAL-TY Baltimore ...... ... Il
WMAR-TY  Baltimore ...........
Massachusetts

WBZ-Tv Boston .. 4
WNAC-TY  Boston . . . R
WTAO.TY Cambridge . ... ...58
WHYN-TY Holvoke .. .. .. .. .85
WWLP Springfield ... ... .. .. [
WWOR-TY  Worcester .......... 14
Michigan

WPAG-TY Ann Arbor ... .. ... .20
WBKZ-TY Battle Creek ...44
WWJ.TY Detroit ....... g:-0 4
WJBK-TY Detroit e, .
WXYZ-TV Detroit ....... ... .. 7
WTAC-TV Flint ... &: il
WOOD-TV  Grand Rapids . ... ... 7
WKZO-TY Kalamazoo . =) |3
WILS-TY Lansing ... ........54
WIIM-TY Lansing ... . ... ... [
WKNX-TV Saginaw ... .........57
Minnesota

KMMT Austin

WFTY Duluth . .38
KSTP-TV Minneapolis - St. Paul §
WCCO-TY  Minneapolis ........ 4
WTCN-TV*  Minneapolis ..

KROC Rochester

WMIN-TVY*  St. Paul ............
Mississippi

WITY Jackson ... ......... 25
WTOK-TY Meridian ... ...... il
Missouri

KACY Festus-St. Louls ... 14
KHQA-TY  Hannibal . ... 7
KCMO-TY Kansas City .. . . 5
KCTY Kansas City ... .25
KMBC-TV* Kansas City ... .9
WDAF-TY Kansas City .... . 4
WHB.TY* Kansas City . ... .9
KFEQ-TY St. Joseph ......... . 12
KSD-TY St. Lovis ............ 5
KSTM-TY St. Lovis ............ 36
WITVI St. Louis - Belleville.54

KTTS-TY Springfield ....... .10
KYTY Springfield .......... 3
Montana

KOOK-TY Billings .2
KOPR-TY Butte 4
KXLF-TY Butte [3
Nebraska

KFOR-TY Lincoln ik, ausssavas 10
KOLN-TY Lincoln canl2
KMTY Omaha ............ 3
WOW.TY Omaha ............. [
Nevada

KLAS-TY Las Yegas .......... 8
KZTY Reno ......cocoooiinn 8
New Jersey

WFPG v Atlantic City ........ 46
WATY Newark ............. 13
New Mexico

KGGM-TY Albuvgquerque ..... .. 13
KOAT-TY Albuquerque ... .... 7

KOB-TY Albuquerque ... ... 4

KSWS-TY Roswell ... ......... 8

New York

WROW-TY  Albany ... ...... ... 41

WNBF-TY Binghamton ... 12
WBEN-TY Buffalo ............. 4
WBES-TY Buffalo )

WBUF-TY Buffalo .............17

WECT-TY Elmira .............. 18

WTVE Elmira . ..24
WABC-TY New York . E 7

WABD New York . .5

WCBS-TY New York 2
WNBT New York . 405,
WOR-TY New York a0 %
WPIX New York ........... 1]

WHAM-TY  Rochester ........... [
WHEC-TY*  Rochester ....... ....10
WVYET-Ty* Rochester ... . ....... 10
WRGEH Schenectady a4
WHEN Syracuse .. 8
WSYR-TY Syracuse e 3
WKTY Utica .. mmmm . oma. 13
North Carolina

WISE-TY Asheville ....... ... 62
WBTV Charlotte ... g3
WFMY-TV Greensboro ... as 2
WNAO-TY Raleigh . ... Lo....28
WSJS-TV Winston-Salem 12
WTOB-TY Winston-Salem .. ...26
North Dakota

WDAY-TY FORGO0) o wmtemdril [
KCJB-TVY Minet . cumvenramssroms 13

Ohio

WAKR-TY Akron ... ... ]
WICA-TY Ashtabula <A, .8l5]
WCPQ-TY  Cincinnati P i1 7
WKRC-TY Cincinnati 12
WLWT Cincinnati ... 5
WEWS Cleveland 5
WNBK Cleveland ... ... .... 4
WXEL Cleveland ..... g )
WEBNS-TV Columbus . .10
WLwC Columbus .. ... ... 4
WTYN Columbus (]

WHIO-TY Dayton 7
WIFE Dayton 22
wiLtwD Dayton ..... ....... 2
WLOK-TY Lima ......... ....73
WSPD-TY Toledo ..............13
WFMJ-TY Youngstown ... .....73
WKBN-TY Youngstown .........27
WHIZ-TY Zanesville ... ... ... 50
Oklahoma

KSwWO-TY Lawton ... .. ...... 7
KLPR-TY Oklahoma City .....19
KTVQ Oklahoma City .....25
WKY-TVY Okiahoma City ..... 4
KCEB TulsQ  .cdel delan. . s as 23
KOTY Tulsa  : eeue9s: parse -6
Oregon

KBES-TY Medford ........... 5
KOIN-TY Portland ............ [}
KPTY Portland ............ 27
Pennsylvania

WFBG.TY Altoona ............ 10
WLEY-TY Bethiehem ......... .5l
WCHA-TY  Chambersburg .. .... 46
WGLY Easton .............. 57
wWICU Eniel aAw -rioadr g 12
WHP-TY Harrisburg ......... 55
WTPA Harrisburg ......... 7
WARD-TY Johnstown .......... 56
WIAC-TY Johnstown . ....... e b

WwWWwWW americanradiohistorv com

WGAL-TY  Lancaster ........... 8
WLBR-TY Lebanon . ... ... . I8
WKST.TY New Castle .. ...45
WCAU-TY  Philadelphia . 0
WEFIL-TY Philadelphia &
WPTZ Philadelphia S—
WwDTY Pittsburgh . —4
ENS Pittsburgh ... .16
WKJF-TY Pittsburgh R |
WEEU-TY Reading ... ...33
WHUM-TY  Reading . .6l
WGBI-TY Scranton ... .......22
WTvYU Scranton . ... .73
WBRE-TY Wilkes-Barre .......28
WILK-TY Wilkes-Barre .34
WNOW-TY  York ............... 49
WSBA-TY York ... 43
Rhode island
WIAR-TY Providence ... .... 10
South Carolina
WCSC-TY Charfeston .......... 5
WCOS-TY  Columbia .. .. ....25
WIS-TY Columbia )
WNOK-TY  Columbia ... .......&7
WGYL Greenville .......... 23
South Dakota
KELO-TY Sioux Falls ......... 1]
Tennessee
WJIHL-TY Johnson City ..... ... 11
WROL-TY Knoxville ... .. .6
WTSK Knoxville .26
WHBQ-TY Memphis A3
WMCT Memphis o B
WSIX-TY Nashville . . 8
WSM-TY Nashville .4
Texas
KRBC-TY Abilene .. nd
KFDA-TY Amarillo ... .. .10
KGNC-TY Amarillo . .. .4
KTBC-TY Austin .7
KRLD-TY Dallas ...... . 4
WFAA-TY Dallas ....... .. 8
KROD-TY El Paso ...... .. 4
KTSM-TY El Paso ... .. .9
WBAP-TY Fort Worth ... ... .. 5
KGUL-TY Galveston . .......... ]
KGBS-TY Harlingen .. 4
KNUZ-TY Houston ....... 5239
KPRC-TY Houston )
KUHT Houston 8
KTVE Longview ... .. ..32
KCBD-TY Lubbock .. 1|
KDUB-TY Lubbock .13
KTXL-TY San Angelo ... .. B
KEYL San Antonio e 15,
WOAI-TY San Antonio . 4
KCEN-TY Temple ......... 2ub
KCMC-TY Texarkana (3
KETX Tyler 19
KANG-TY Waco ... .34
KFDX-TV Wichita Falls oo 13
KWFT-TY Wichita Falis ....... &
Utah
KDYL-TVY salt Lake City ...... 4
KSL-TV Salt Lake City ..... §
Virginia
WVYEC.TY Hampton-Norfolk ..[5
WSVA-TY Harrisonburg .. .03
WLVA-TY Lynchburg - 113!
WACH Newport News ...... 33
WTAR-TY Norfolk ............. 4
WTOV-TY Norfolk .............27
WTAP Parkersburg ......... i5
WTYR Richmond .. o
WSLS-TY Roanoke
Washington
KVOS-TY Bellingham . .......12
KING-TY Seattle . —a(5
KOMO-TY  Seattle . 4
KHQ-TY Spokane . b
KXLY-TV Spokane 4
KMO-TY Tacoma 13
KTNT-TY Tacoma ... -
KIMA-TY Yakima 29
West Virginia
WKNA-TY Charleston
WSAZ-TY Huntington .
WTAP Parkersburg ...
WTRF-TY Wheeling .
Wiscansin
WBAY-TY Green Bay .......... 2
WKOW.TY  Madison ............ 27
WMTY Madison . Y133
WCAN-TY  Milwavkee .......... 25
WOKY-TY Milwavkee ..........I19
WIMJ-TY Milwavkee .......... 4
WOSH-TY Oshkosh ............. 48
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[ here is a steady and constant

demand by readers for TV set
schematics. While we canneot ae-
cede 1o all these requests without
devoting the whole magazine to
the task, the following pages are
intended 10 meet the demand in
the most eflicient way. We have
checked with the morve popular
manufacturers as to their most
widely sold receivers. and are pre-
senting the diagrams of these sets
as those which the service techni-
cian is most likely to meet during
the next year or two.

After alloting space for a group
of schematies, it was discovered
that—to be readable enough to he
really useful—it would be neces-
sary to print most of them across
two pages. Thevefore a number
have been left over, and this sec-
tion will he repeated during the
next few months. One or two dia-
grams presented special problems,
and two were accompanied with
excellent articles on the receiver
and its servicing. These will also
appear in future “Most Useful
Schematic” seciions, or as sepa-

rate artieles.
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RCA Models 21-S-3540

% WHEN USING COMBINATION UNF-VHE ANT. vio)

‘CONMECT TRANSM.LINE TO YNF TERMINALS. G6AU6 ot
FOR SEPARATEZ UNF AND VNF ANTENNAS 13T SOUND TRANS
OISCONNECT WIOS5, AND CONNECT TRANSM, -F AR 4.3 MC
| LINES TO RESPECTIVE TERMINALS. (™ T == 9 - 1 |
I UNF VNF ¥
| AT
Tk | ANTENNA
i d v L | Term. BRO.
ilca ¢» 3] T LR (L)
1]3s 2791320 49 anr!l  Rear e g
L 1 TRAN.  ViEw viEw ! f
________ ! R
TUNER UNIT WS B
KRK:-29A v 1060
(VHF) *
| R105 & R133
R1 l pssv. 99 ¢ 470
GecAo T AAN
! | St R106
P ; esT _l_ l RI19 33008
6BQ7A .7 1060 ¢35 €12l 1.5 MEG.
R-F AMPL . °'°'3§ : l,no J Io'n
e T [P wioé |- +270V +270v.
B 7383 | R-F AG-C
o[ [7260v] 100K, | R +
| i .3 iyt el U D) i
=TT TR ]
7z 1 MEG | ==cze lcza -I-crzo +270V.
2 ] Tor 470 Taro
22d8| rRa slcs = + ¥ £
10007 | 1 MEG ltooo | s
T3 ] 1-F TRANS.
Re 5 wio3 [ i
s
RIB S MC12
| [[[sespsnonsl
gl T
+ cizs
470
1
1
1000 ;470
I ' F
R120 R149 cuz Qs AG-C
180K 150K 0-471 o
290V
| .
2 czs |
5 Tos-3 i V1098
Eclgs 1 1 . 12AU7 IZAE-’c
G- R’. SY!I N
ELr 1' f.;|24u5 GG 5.‘,5: SePARATOR
-l
1 - Tl 0.3V 7
N Cus ‘,:,;5,5
o c2al3arn seay 0022
E 10 Iimox + = 3
j : €46 gisy U PNd
CHANNEL SELECTOR Swith S 001 39mEe 22 Ri54
FRONT AND REAR SECTIONS VIEWED | e 500 x
FROM FRONT AND SHOWN IN | ared 13 A55,
CHANNEL M0.2 POSITION, " Y 470K —CON‘I’ 3
i e b T | A e e
j ] 21244 390k s  ©BOK ’I.ooa'a
I T tome 3 §
e — —— €303 o -—I.;o_s_——_—— R30S —‘——1
[TUNER UNIT o5 3 W ! ris
- €30,
KRK.27 2299F g ] r197 M onreC =195
?:- 0T T 228 —— GBR
LAn4 t Sa e |
c1Ty Lci7g +170V, 3
+270v 0¥ +:047 sy
ci L Rl c7? TV —~
ci7aa| SeTaeNd Gl s [
10160 = 0.47
LocKing cns_r RI30$RI192 R34, J.cns r138
12 150% 3820k 82K I.ozz 3’00
m133
330K
-
All resistance values in ohms. K = 1000 All voltages measured with Volt- Antenna input impedance:
Di . ¢ s Ohmyst and with no signal input. Volt- U.h.f.—300 ohms balanced.
Irection of arrows at controls indi- 3065 should hold within +209, with a V.h.f.—300 ohms balanced.

cates clockwise rotation. 117-volt a.c. supply.

Picture i.f. carrier—45.75 me.
Sound i.f. carrier—41.25 mec.
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and 21-S-3620

vi02 AR ) V104
6AU6 6AV
2MD. SOUND RATIO cm 1ST. AUDO
1€ AMBL, DETECTOR .C0AT P

J[PTos V. o\ -12-2v cie ) A
lcvo7 1oy .01 7 SPEAXER
> 479 lcno 0% 1 e
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i {c wa] 047 = otox
= 470 RUO
+ (13 “
Y 1.8V
olo ot R108 L ¢ 109 Rit5 §
clas 560
‘o Tev ”Kloon
T s101-REAR
croad Y
v T
*20V.
v107 Y107 vios T108 vio9a vitoa Li08 VLA L108 V18
25 %anss BE| 4o 12AU7 o2 P Y 12AU7 rzg s 21EP4A
WD, 1 B 3RO, ik | TRANS Zup Bia. 120 MUK TRAP VIDEO 7 ORN-ORN CI38  vipEo B oy ToLASS)
1-F AMPL Sl 1-F AMPL P 33 BLU-RED . 8 AMPL. tjrﬂ'n 047 OUTPuT 0.1
2 9 3o L4 e
' Rid4 *95Y 75{7 Bz‘v‘ua & 225V, ,;‘1-,: ri1a7| [
AT h 470K 18 winescose
ov +138 V. +12.5V. L107 - Iy
’ B
Q129 139 ] 2|10
: 0027 =)
€196 d R1395 R142 ]
ST ] 18K 100 2]l e
Ltz T
7 4270V, S — +270v. W/ o T\
crr4¢ b
3o mF. o
I > SHAKNEL
*T  RI86 IND. LAMP
220 Ban
ml L—@—!{
SEn 4270V, pi4g i
3.9 MEG, 200K 2¢ 270X
A e BRIGHTNESS .
CONTR. 3%
—-—i3
RiT0
R160 Vi1o8 R166 vi12 8 v ¥ =Clge
18x 6X8 3300 8% E6SNT-6T SKG-SGT vERT Soeep el
ERT SYNC .
Cla8 Vi 3 RIS | <157 VERT, SWEEP RiTe Cl63 Cie? RIBO VERT Swetp OUTPUT TR
. 270 SEPARATOR 22K y 22K .015 .022 22K  OUTPUT (e — =1
| H 2 At By
= % T"Nv-—h ]
& o cre
b c1s64 T-0027 ci1e4d
) 4 0082 = ‘?‘n-nsv
Cle2 R181
041 fan 33K ¢ 4
RISE A
S8 L ans) ! Foes
conr. 2 4 802 2Cl60 R178 2.5 MEG.
== €153 o— ) wtien? 0% 390k$ SRITY | VERT LINE
v 8z cie3 L T comrr - 36200 | contr.
- —— Y § 2 | ——
s270 V. 0. *
T w—m viis vizo
Tecisa 158 & a70% SU4-G 5Y3-6T
022 - . B RECT. rect. (T02 102
6SNT-GT 686G ]
" . Tia R209
R203 Q6-GT p
HOR. SWEEP
T MEASIER gm| e ¢
- T
2] G o lv!oo ] " | Y
I +18.350 V.
1f - a)!on .:c o{ “80 3
I ==l
gl ! t rzo;
I | ' | MEG: c g
b cie Fof_1J k DEFLECTION YOKE ».‘S’v.!'.,
330 == == e —YRAD
ce2 o
A AA .01 =t
199 135 3103 Y
13oR 3lsuts 3 :;’% :‘:{ 3 T e
k. @
23 = T T NIVAC
L= -
CioaTCu7A  $210V
Ieow. oo MF
+270V. €6-47969-0 4 A
Function switch S101 front and rear, 2—TV normal Video response to 3.5 mc.
viewed from front with control shaft in 3—TV min. lows TV r.f. range:
maximum counterclockwise position 4—Phono min. highs 70 u.h.f. channels—470-890 me.
(No. 1). 5—Phono normal 12 v.h.f. channels—54-88 mc,
Position 1—TV min. highs 6—Phono min. lows 174-216 me.
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TV and Radio Chassis
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ZENITH Chassis 19L26-19L28
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All voltages measured from chas- All capacitor values in microfar- Cathode-ray tube second anode
sis to points .mdu-utegl; all are d.c. ads unless otherwise specified. voltage to be measured with electro-
unless otherwise specified. static or with 20,000 ohm-per-volt

high voltage meter.

All d.c. voltages to he measured
with v.t.v.m. with 11-megohm input Resistance measurements shown
resistance. with coils disconnected from circuit. Arrows on potentiometers indicate

clockwise rotation.

All voltages measured with no
signal present; normal setting of
controls; channel selector set to 2 Coil resistances not given are Circled letters indicate ,alignment
unless otherwise specified. under one ohm. and test points.
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19L30-19L33-19L34
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Emerson Ghassis 1201858, 120190-D.
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Alef STER— T.RAIN BH TER— TRAIN MSIER‘
3 IN 10 MONTHS — OR LESS =FOR

“ RADIO-TELEVISION

"\

 Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

1 SEND YOU
18 BIG KITS

——
ol Radio Television parts and equipment. .
Much of ycar tralning will be actual construc- ’
ton and excerimentation . , . the kind of truly " :
FRAZTIC=®L 1nstructlon tbnt prepares you

| NEW! NO OBLIGATION PLAN

s You Have No Monthly Payment Contract to Sign
j ! Pay For Your Training as You Earn and Learn

IRryRura PR IaTicleuistoniearesh; ... = You can get into Radio-Television, today’s fastest growing big money
Q. - - opportunity field, in months instead of years! My completely new

! . “package unit” training plan prepares you in as little as 10 months

: Bt or even less! No monthly payment contract lo sign—thus NO RISK to you!

Ty "&&. This is America’s finest, most complets, practical training—gets you

ready to handle any practlcal job in the booming Radio-Television industry.
Fraok Lo ooea®™™  Start your own profitable Radio-Television shop . . . or aceept a good pay-
oo e ™ ing job. I have trained hundreds of success’ul Radio-Television technicians
durmg the past 21 years—and stand ready to train you, even if you have no pre-

"' vious experience! Mail coupon and get all the facts — FREE!

Valuable Equipment Included  Farn Extra Money While You Learn!
With Training

, The new Sprayberry ‘‘package’ plan All your 1C months of training is IN ¥YOUR

includes many big kits of genuine, pro- HOME in spare hours. Keep on with your
fessional Radio-Television equipment. present jok and income whlle learning. ‘With
! You perform over 300 demonstrations, each training ‘‘package’’ unit, you receive
| experiments and construction projects. extra plang and ‘“‘Business Builder” ideas for
| You build a powerful 6-tube 2-band spare time Radio-Television jobs. New tele-
1 radio set, multi-range test meter, signal vision stations everywhere, open vast new
i generator, signal tracer, many other opportunities for trained Radio-Television
projects. All equipment and lessons are Techniciana—and those in training. If you
yours to keep . . . you have practically expect to ke in the armed forces later, there
everything you need to set up your own is no better preparation than practical
profitable Radio-Television service shop. Sprayberry Radio-Television training

{SPRAYBERRY ACADEMY OF RADIO oepe2o-x cricagos .

MAIL COUPON | i e P G AR N R U e O DO |

Y DU BU I I-D the Television set and

the powexfi! superhet radio recelver shown

abeve, I ADDITION to the other test units

shcwn heme (many are not shown because of 100‘ y 2 : SPRAYBERRY ACADEMY OF RAD'O, Dept- 20-E :
lacksol s/ Al Yequipmentyijeendpvoulla & ' 111 North Canal St., Chicago 6, ili. :
NO OBLIGATION H Please rush to me all information on your 10-MONTH Radio-Tele-
g vision Training Plan. I understand this does not obligate me and that 4
y Do salesman will call upon me. Be sure to include 3 books FREE. )
1 invite you te _¥et all the facts— ' :

]
(]
” YOU B I G A T A B S Age. BT _L LW )
RAD O-TELEVISION BOOKS ] ]
1 yant you to bave ALL the tacts about 1 .
my new lO-Mx) TH FRadlo-Television Tralnlng ] 1
—without cost! Rusn coupon for my three big Radlo- g Address oo .o onioqiicieniannoa. wecees smcnenan soeccsennencuns |
Television books: *How to Make Money in Ra.dlo- 1 [
Television.” PLUS my pew ifustrated Television Bul- 2
llggn PLUS an actua.samele Sprayberry Lesson—ALL : 8
BRI NS obligasicn ani nc¢ saleemt?n will call. Mall ICity SENR LT B i Uy ] St i o

L.A--n----n- - ---—--—n-n-‘-----ﬁ"
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IMPEDANCE

BRIDGE KIT

MODEL 1B-2

SHIPPING WT.
15 LBS.

<! Another new, outstanding instrument design so typically character-
istic of Heathkit operation in producing high quality instrument kits
at the lowest possible price. A new, improved model Impedance
Bridge kit featuring modern cabinet styling, with slanted panel for
convenience of operation and interpretation of scales at a $10.00
l price reduction over the preceding model. Built-in adjustable phase
shift oscillator and amplifier with all tubes of the battery operated
type completely eliminates warm-up time. The instrument is en-
tirely AC line operated. No bothersome battery replacements.
The Heathkit IB-2 Impedance Bridge Kit actually represents
four instruments in one compact unit. The Wheatstone Bridge for
resistance measurements, the Capacity Comparison Bridge for capa-
city measuremernts, Maxwell Bridge for low Q, and Hay Bridge for
high Q inductance measurements. Read Q, D, DQ all on one dial
thereby eliminating possible confusion due to the incorrect dial
reference or adjustment. Only one set of instrument terminals nec-

)

Fcathis

AUDIO WATTMETER :
R KIT MODEL AW-1 %’
- $2950

A new Heathkit design for the au- ©
dio engineer, serious hi fi enthu- ©
siast, recording studio, .or broad- #
.cast station; the Heathkit Audio ©
Wattmeter Kit. This specialized 2
instrument instanily indicates the e
output level of the equipment g
under test without requiring the ¢
use of external load resistors. All o
readings are taken directly from o
the calibrated scales of a 415"
200 microampere Simpson meter.

The Heathkit Audio Wattmeter

o features five full scale power meas-
urement ranges from 5 milliwatts up to 50 wates with db ranges of

©
©
@
)
—15 db to 48 db. The instrument has 4 power measurement .
rating of 25 watts continuous and 50 watts maximum for inter- g
mittent operation. Non-inductive resistance load impedances of 4, ©
8, 16, and 600 ohms are provided through a panel impedance
selector switch. Frequeney effect is negligible from 10 cycles to 250
kc. A conventional VITVM circuit utilizes a 12AU7 twin triode tube.
The meter bridge circuit uses four germanium diodes for good line-
arity.

®
@
Y
@

. . e
. With the Heathkit- AW-1 desired information can be obtained @
instantly and conveniently without bothering with the irksome setups L
and calculations usually required. Useful for power curve measure- @
ments, frequency response checks, monitoring indicator, etc. Con- &
venient calibration directly from 110 volt AC line source. This new o
instrument will help to supply the answers to your audio operating o
or power output problems. g
e p— ~

HEATH COMPANY - Benton Harbor 20, Mich.

® Simpson 100-0-100 microampere:
meter.

® Completely AC operated.

@ Built-in phase shift generator and
amplifier,

® Battery type tubes, no warm-up
required.

® Newly designed two section CRL
dial.

9 5 o @ Single knob D, Q, and DQ functions.
[ ]

® Special impedance matching trans-
former.

@ New modern cabinet styling.

@ %% precision resistors and silver
mica condensers,

essary for any measurenient function. Panel provisions provided for
external generator use.

A newly designed two section CRL dial provides ten separate
“units” switch settings with an accuracy of .5%. Fractions of units
are read on a continuously variable calibrated wire-wound control.
A special minimum capacity, shielded, balanced impedance match-
ing transformer between the gencrator and the bridge. The correct
impedance match is automatically switch selected to provide con-
stant load operation of the generator circuit. The instrument uses
15% precision resistors and condensers in all measurement circuits.

The new Heathkit I1B-2 provides outstanding design features not
found in any other kit instrument. The single low price includes the
power supply, generator, and amplifier stages. No need to purchase
separate instrument accessorics in order to obtain the type of oper-
ation desired.

Feathtbct
LABORATORY

GENERATOR KIT

n

SHIP. WT.

. P2\
*e
16 LBS., f’; ;

Another welcome s’
new addition to

the popular line of Heathkit
instruments, the Heathkit Lab-
oratory Generator, Specifically

designed for flexibility of operation, accuracy and versatility
beyond the performance level provided by the conventional
service type generator. Frequency coverage of the Colpitts
oscillator is 150kc to 30mc in five convenient ranges with
provisions for internal or external modulation up to 50%,
and .1 volt RF output throughout the frequency range. Panel
mounted 200 microampere Simpson meter for RF “set refer- |
ence level” to provide relative indication of RF output. In- -
dividually shielded oscillator and shiclded variable and step
attenuator provide flexible control of RF output. |3
The circuit features 2 6AF4 high frequency oscillator, a &
GAVS5 amplifier with grid modulation, 12AU7 400 cycle
oscillator and modulator, OB2 voltage regulator tube, and
a selenium rectifier for the transformer operated power supply.
The smart professional instrument appearance and over-all
flexibility of operation will prove a decided asset to any in-
dustrial or educational laboratory. The Heathkit Laboratory

Generator sets a new level of operation, far superior to any
instrument in this price classification.
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NEW 5” Q@W

CHECK THESE 7emm

¥ New 5UP1T CR tube

1 Re-trace blanking

¥ Voltage regulation

” Extended band width

1# Peak-to-peak calibrating provisions
1” Good square wave response

1 Astigmatism control

1” New heavy duty shielded power
transformer

Announcing the latest addition to a brilliant series of Heathkit Oscillo-

scopes, the new Model O-9. This outstanding instrument incorporates all

of the features developed and proven in the production of well over

50,000 kits, in addition to a host of many new design features for truly

ourstanding performance, This new scope features a brand new (no sur-

plus) commercially available SUP1 cathode ray tube for fine focusing,

high intensity, and freedom from halation. The 5” CR tube is the sand-
ard size for design and industrial laboratories, development engincers,
and service men. The only size CR tube offering a wide range of types,
colors, phosphors, and persistence. The answer to good oscilloscope per-
tormance lies in improved basic design and operating characteristics, and
not in the use of larger CR tubes.

VERTICAL AMPLIFIER — New extended band width vertical amplifier
with sensitivity of .025 volts per inch, down 3 db at 2 mc. down only
515 db at 3 mc. Three step vertical input atrenuator, quality ceramic
variable capacitors for proper input compensation, provisions for cali-
brated 1 volt peak-to-peak reference, with calibrated screen for direct

MODEL 0-9

$s5€52

SHIPPING
WT. 28 LBS.

KIT

¢S
HORIZONTAL AMPLI- [= '
FIER — New 1npur se-
lector switch provides choice of hori-
zontal input, GO cycle sweep input, line Sync, internal sync, and external |
sync. Expanded horizontal sweep produces sweep width several times the |
cathode ray tube diameter. New blanking amplifier for complete retrace
blanking and new phasing control.
POWER SUPPLY — New high voltage power supply and filtering cir- |
cuit for really fine hairline focusing. New heavy duty power transformer |
with adequatc operating reserve. Volrage regulated supply for both vertical |
and horizontal amplifiers for absolutely rock steady traces and complete L
frcedom from bounce and jitter due to line variations. .
The acid test of any cscilloscope operation is the ability to reproduce
high frequency square waves and the new Heathkit O-9 will faithtully re- |
produce square waves up to 500 kc. This is the ideal all around, general |".
purpose oscilloscope for educational and industrial use, radio and TV serv-

icing, and any other type of work requiring the instantaneous reproduction
and obscrvation of actual wave forms and other electrical phenomena.

®
o &

JANUARY,

reading of TV pulses.
Heallhtit LOW CAPACITY

PROBE KIT

SCOPE DEMODULATOR

@
> Oscilloscope investigation of high frequency, @ P R O B E K I T
e high impedance, or broad bandwidth circuits % i
e encountered in television work requires the @ g .
. use of a low capacity probe to prevent loss of  © I'l‘. “I’Pl‘cfi_‘\']""sR;uc{‘F as ""“‘%" shooting }‘:’
NO. 342 gain, distortion, or false service information. o ;“g"‘"g et and a3 <0 §tagdes, tde
The Heathkic Low Capacity Probe features o NO. 337-B ‘qu}’e"qf”‘."gesl egcfunterc ,I{Cq“”e emod-
S 80 sHIP. wr. a variable capacitor to provide the necessary g 4 L2t ONROESIENA SEbetoreRosal 1 0SCoRCRPICSEs
ta  degrce of instrument impedance matching. o 50 tation. The newlystyled Heachkit Demodula-
* TIB.  New probe styling with bright polished alu- $3 ‘forlﬁfl’lmbﬁ. mfpollshcd "l“(;m"“‘:l‘.lh"usmg will
minum housing and polystyrene probe ends. L b 4R (e, Aol [ty pres s
value as an oscilloscope service accessory. De-
@ SHIP. WT. 1 LB. tailed assembly sheet provided, including in- |
structions for probe operation.
' ) l
Heatltit .
VOLTAGE CALIBRATOR KIT : -
@ '5
LTAGE CALIBRA IT : Healhtc
o
The Heathkit Voltage Calibra- E L E T R O l c s W l T c H
tor provides a convenient meth- &
od of making peak-to-pcak volt- g )
age measurements with an os- o K | T
cilloscope by establishing a re- o
lationship on a comparison ba- @
sis between the amplitude of an @ Ehe basic Sfunction of the Heathkit s-lz
| . X L] Clectronic Switch Kit is to permit simul-
|| unknown wave shape and the o j,i00uc oscilloscope observation of two
% known output of the voluge &  separate traces which can be either sepa-
s], calibrator. Peak-to-peak voliage © muad <X su_pexixmposedl for ;Sdi)vxdugl
R o  study. typtcal example wou! e ob-
values are read directly on the servation of a signal as it appears at both

calibrated panel scales. To off-
set line voltage supply irregu- g
larities, the instrument features @
a voltage regulator tube.

>
With the Heathkit Voleage Cali-

brator, it is possible to measure all

types of complex wave forms within

MODEL VC-2 a voltage range of .01 to 100 vols
peak-to-peak. A convenient ‘‘signal”’

position on the panel switch by-passes
the calibrator completely and the sig-
nal is applied to the oscillescope in-

$115!
put thercby eliminating the necessity

SHIPPING WT.
4 LBS. for transferring test leads.

ageoaocaﬁﬂﬁc

1954

the input and output swages of an ampli-
fier. It will also serve as a square wave
generator over the range of switching fre-
quenciesy often providing the necessary
wave form response information without
incurring the expense of an additional
instrument.

Continuously variable switching rates
in three ranges from less than 10 ¢ps to
over 2,000 cps. Individual controls for
each input channel and a positioning con-
trol. The five tube transformer operated
circuit utilizes two 6SJ7, two GSN7, and
one 6X5 tubes. Buy this kit and enjoy
increased versatility of operation from

your oscilloscope.

MODEL §-2

$235°

SHIP. WT. 11 LBS.

HEATH COMPANY - Benton Harbor 20, Mich.
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®
| : Heathbit ac |
® A A T
. PROBE KIT @ ¢ vacuum Tuse ||
For TV service work or any similar application 2
where the measurement of high DC voltage is 2
. required, the Heathkit Model 336 High Voltage 4 .
Probe Kit will prove invaluable. A precision 9 ‘
multiplier resistor mounted inside the two-color, No. 336 U
sleck, plastic probe body provides a multipli- © - N
| cation factor of 100 on the DC ranges. so © Ey=>ur :
| of the Heathkit 11 megohm VLVAL $4 © =
The entire kit incudes precision resis- ® © MODEL AV-2 —— - i
tor, two-color plastic probe, tip con- @
= nector spring, test lead, phone plug SHIP. WT. ® )
- panel connector, and complete assembly’ 2 LBS ® 5 0 i
instructions. ° o
2 $
@ ®
: No. 338-8  TCalhlcl PEAK-TO-PEAK.  ©
l PROBE KIT © SHIPPING WT, A
5L ) s 5 LBS.
£ Now read peak-to-peak voltages on the DC 4
i scales of the Heathkic 11 megohm VIVM. ¢ .
o o Readings can be directly-made from the VIVM = © |
Bad -"“‘% scale withou;1 ir;\-clved calculatior}s.5 I‘kleasures- z
ments over the frequency range o C to 2 B
mc. Use this probe to extenﬁ the “uscfulness @  Lhe new Heathkit AC VIVM
= of your VIVM in radio and TV service work.. @  that makes possible those sensi- 1
= s 50 The Peak-to-Peak Probe Kit features the new @ tive AC measurcments required .
= polished aluminum housing with two-color @ by laboratories, audio enthusi- .
® polystyrene probe ends. Detatled assembly sheet » asts, and experimenters. Especi- &
= SHIP. WT. 2 LBS. including instructions for probe operation. @ ally useful for hum investiga- 1
ol porae 5 s " tion, sensitive null detection, ]
A ) = g : phono pick-up output measure- o
; 1 } i} ments, making frequency response runs, gain measurements, =
] Weatééot RF o  ripple voltage checks, etc. Low level measurements are easy
| o to make because of the complete voltage coverage of the
P R 0 B E K I T o instrument and the one knob operation. o
The Heathkit RF Probe used in conjunction with PS The large 200 microampere Simpson meter has clearly »]
any 11 megohm VTVM will permit RF meas- o marked and -easy to read meter scales. Ten voltage ranges = |
urements up t0 250 mc, == 10%. A useful, con- @ covering from .01 rms full scale to 300 volts rms full scale,
venient accessory for those occasions when RF & with frequency response = 1 db from 20 cycles to 50,000
| measurements are desired. The RF probe body @ cycles. Instrument input impedance 1 megohm, ten db ranges
151 ;?r\lllsleg in btheb ?lew} smartly-styled polished No. 309-B € from —52 db to +52 db. For stability and good linearity
J :t;rene pro}t;go eendsoa¥1d e’;‘“}{,’w“gc;g;’;ﬁ"yl°ﬁe§i°§{; ‘; characteristics the meter bridge circuit features 4 germanium |
shielded test lead. The kit is complete with all $35° kg diodes. Attractive instrument styling, a companion piece for
necessary material and a detailed assembly sheet ° = the popular Heathkit VIVM and the new AW-1 Audio |
| as well as instructions for probe operation. SHIP. WT. 2 LBS s Wattmeter. |
5 g o 4 el
e B S — e — ey
- __Egy %gg‘ ._‘ %%%%% &‘zi i &‘ﬁ,@ $w_@ i - ; e sz? _J;

HEATH COMPANY -

K

SHIPPING

S

V-6 VIVM, the world’s largest

seliing kit instrument, now
offers many outstanding new features in addition to retaining all of

the refinements developed and proven in the production of over
100,000 VIVM’s. This is the basic measuring instrument for every
branch of electronics. Easily meets all requirements for accuracy,
stability, sensitivity, convenience of ranges, meter readability, and
modern styling. It will accurately measure DC voltages, AC voltages,
offers tremendous ohmmeter range coverage, and a complete db
scale for a total of 35 meter ranges.

New 115 volt full scale low range provides well over 214” of
scale length per volt. Upper DC scale limit 1,500 volis. DC ranges
0-1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0-1.5,
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm-

Feathbct 30,000 voLr pe

il

A

VACUUM TUBE

VOLTMETER

MODEL V-6

$2459

‘he beautiful Heathkit Model

Benton Harbor 20, Mich.

RADIO-ELECTRONICS

Peatures

1 New 1% volt full scale low range
¥ 1,500 volt upper limit DC range

¥ Increased accuracy through 50%
greater scale coverage

IT

1 High impedance 11 megohm input
1 Center scale zero adjust
V¥ Polarity reversal swifch

¥ 1% precision resistors

WT. 6 LBS. ¥ Clearly marked db scales

meter ranges from .1 ohm to 1,000 megohms. For added conven-
ience a DC polarity reversing switch and a center scale zero adjust-
ment for FM alignment.

The smartly styled, compact, sturdy, formed aluminum  cabinet’
is finished in an attractive gray crackle exterior. The beautiful two-
color, durable, infra-red, baked cnamel panel further adds to the
over-all professional appearance.

Top quality components used throughout. 1% precision’ resistors
— silver contact range and selector switches — selenium rectifier —
transformer operated power supply. Individual calibration on both
AC and DC for maximum accuracy. DB scale printed in red for easy
identification, all other scales a sharp, crisp black for easy reading.

A variety of accessory probes shown on this page still add furcher
to over-all instrument uscfulness.

i
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NE(JL‘ ‘ . R
Rl VULTIMETER

# 20,000 ohms per volt DC sensitivity,
.5,000 ohms per volt on AC

¥* Polarity reversal switch KlT

¥ 1% precision multiplier resistors

* 50 microampere 412" Simpson meter

¥ Meter ranges for service MODEL MM-1

convenience : 5 o
1”* New resistor ring-switch assembly $
®

+# Total of 35 meter ranges

1 New Modern cabinet styling *SHIPPING WT. 6 LBS.

The most important Heathkit announcement of the year, the

S

ohms x 1 x 1,000 x 10,000. B

new 20,000 ohms per volt Heathkit Multimeter, Model MM-1.
The universal service measuring instrument, accurate, sensitive, DB coverage from —10 db
portable, and completely independent of AC line supply. Par- to 465 db.
ticularly designed for service use incorporating many desirable
CONSTRUCTION

features for the convenience of the service man. Full 20,000
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt
sensitivity on AC —polarity reversal switch, no bothersome
transferring of test leads — 1% precision multiplier resistors
— large 415" recessed non-glare 50 microampre Simpson me-
ter — conveniently slanted control panel — recessed safety type

Entirely new design permits assembly, mounting and wiring
of precision resistors on a ring-switch assembly unit. The major
portion of instrument wiring is completed before mounting the
ring-switch assembly to the panel. No calibration procedure is
required, all precision resistors readily accessible in event of

banana jacks — standard universally available batteries — replacement.

rugged practical sized cabinet with plastic carrying handle, and

a total of 35 calibrated meter ranges. CABINET

RANGES Strikingly modern cabinet styling featuring two piece cofi-
i struction, durable black Bakelite cabinet, with easy to read

Voltage ranges selected entirely for service convenience. For
example 114 volt full scale low range for measuring portable
radio filament voltages, bias voltages, etc., 150 volt full scale

range for AC-DC service work, 500 volt full scale range for position.
conventional transformer operated power supply systems. Com- The Heathkit MM-1 represents a terrific instrument value

plete voltage ranges AC and DC, 0-1.5—5—50—150—500— for a high quality 20,000 ohms per volt unit using all 1%
1,500—5,000 volts. DC current ranges, 0-150 microamperes— deposited carbon type precision resistors. Here is quality, pet-
15 milliamperes—150 milliamperes—500 milliamperes—15 formance, functional design, and attractive appearance, all com-

amperes. Resistance measurements from .2 ohms to 20 meg- bined in one low priced package.

panel designations. Cabinet size 515" wide x 4" deep x 714"
high. Good cabinet physical stability when operated in vertical

Feathket l
HANDITESTER KIT

The Heathkit Model M-1 Handitester readily
fulfills major requirements for a compact, port-
able volt ohm milliammeter. Despite its com-
pact size, the Handxtester is packed with every
desirable feature required in" an instrument of
this type. AC or DC voltage ranges full scale,
0-10—30—300—1,000—>5,000 volts. Two
ohmmeter ranges, 0-3,000 and 0-300,000. Two
DC current measurement ranges, 0-10 milli-
amperes and 0-100 milliamperes. The instru-
ment uses a Simpson 400 microampere meter
movement, which is shunted with resistors to
’ provide a uniform 1 milliampere load on both
MODEL M-1 AC and DC ranges. Special type, easily access-
ible, battery mounting bracket — 19 deposited

sl 4 5 o carbon type J)recxsxon resistors — hearing aid
L] peI ohms gl (\ixsft control. l’I‘he Handitester 1:1

easily assemble: rom comp ete mstructlons an
SHIPPING WT. pictorial diagrams. Necessary test leads are in-
3 LBS. cluded in the price of this popular kit.

Feathtbeit
BATTERY TESTER KIT

°
)
-]
®
®
®
@
3
The Heathkit Battery Tester measures all o
types of dry batteries between 114 volts 3
and 150 volts under actual load condi- @
tions. Readings are made directly on a )
three color Good-Weak-Replace scale. @
Operation is extremely simple and merely g
requires that the test leads be connected P
to the battery under test. Only one control @
to adjust in addition to a panel L4
switch for “A” or “B” battery g
types. The Heathkit Battery Test-
er features compact assembly, ac- @
MODEL BT-1 curate meter movement, and a %
three deck wire-wound control, ;
s 8 5 o all mounted in a portable rugged
[ plastic cabinet. Checks portable o
SHIP. WT. radio batteries, hearing aid bat- @
2 LBS. terics, lantern batteries, etc. f

HEATH COMPANY - Benton Harbor 20, Mich.
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New earitcz 12 Volt

BATTERY
LIMINATOR KIT

MODE

SHIPPI
18

Here is the new Heathkit Battery Eliminator necessary for
modern, up-to-date operation of your service shop. The Heath-
kit Model BE-4 furnishes either 6 volts or 12 volts output

. which can be selected at the flick of a panel switch. Use the
BE-4 to service the new 12 volt car radios in addition to the
conventional 6 volt radios.

This new Battery Eliminator provides two continuously
variable output ranges, 0-8 volts DC at 10 amperes continuously,
or 15 amperes maximum intermittent; 0-16 volts DC at 5
amperes continuously or 7.5 amperes maximum intermittent,
The output voltage is clean and well filtered as the circuit uses
two 10,000 mf condensers. The continuously variable voltage
output feature is a definite aid in determining the starting point
of vibrators, the voltage operating range of oscillator circuits,
etc. Pancl mounted meters constantly monitor voltage and cur-

e T R

$3]°2

CHECK THESE 7%56(/&64

” Either 6 or 12 volt operation
¥ Continuously variable voltage output

V¥ Constant ammeter and voltmeter
monitoring

L BE-4 V¥ Automatic overload relay — self-

resetting
¥ Two 10,000 mf condensers

1 New 18 disc split type heavy duty

rectifier unit
NG WT.

LBS. ¥ Fuse protection

rent output and will quickly indicate the presence of a major
circuit fault in the equipment under test. The power trans-
former primary winding is fuse protected and for additional
safety an automatic relay of the self-resetting type is incorpo-
rated in the DC output circuit. The heavy duty rectifier is a
split type 18 plate magnesium copper sulfide unit used either
as a full wave rectifier or voltage doubler according to the
position of the panel range switch.

Here is the ideal battery eliminator for all of your service
problems and as an additional feature, it can also be used as a
battery charger. Another new application for the Heathkit
Battery Eliminator is a variable source of DC filament supply
in audio development and research. More than adequate vari-
able voltage and current range for normal applications.

Heatibce VIBRATOR
TESTER KIT

Your repair time is valuable, and
service use of the Heathkit Vibrator
Tester will save you many hours of
work, This tester will instantly tell
you the condition of the vibrator
being checked. Checks vibrators for
proper starting and the easy to read
meter indicates quality of output on
a large Bad-?-Good scale. The Heath-
kit VT-1 checks both interrupter and
self rectifer types of vibrators. Five different
sockets for checking hundreds of vibrator
types.

The Heathkit Vibrator Tester operates
from any battery eliminator capable of de-
livering continuously variable voltage from
4 to 6 volts DC at 4 amperes. The new
Heathkit Model BE-4 Battery Eliminator
would be an ideal source of supply.

MODEL VT-1

$1450

SHIPPING WT.
6 LBS.

Feallkit

BINDING POST

Binding post kit now available so that
standardization of all instrument con-
nectors is possible. This new, five-way
binding post will accommodate an alliga-
tor clip, banana plug, test lead pin, spade
lug, or hook-up wire. Sold in units of
20 binding post assemblies. Each assem-
bly includes binding post, flat and shoul-
der fiber washers, solder lug, and nut.
120 pieces in all. Kit 362, $4.00.

=

HEATH COMPANY
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NEW 7eatibct VARIABLE

ISOLATION
TRANSFORMER KIT

VOLTAGE

The ncw Heathkit Isolation Trans-
former Kit provides line isolation for
AC-DC radios (not an auto trans-
former), thereby eliminating shock
G4 hazard, hum problems, alignment dif-
; ﬁculnes etc. The output voltage is
& vanable from 90 to 130 volts AC
%, and is constantly monitored by a
o  pancl mounted AC volt meter. Use
& 1t to increase AC supply voltage in
e order to induce breakdown of faulty
©  components in_ circuits thereby saving
@  service time. Use it also to simulate vary- .}
ing line voltlage co?dmorl)s alnd tolde}-
termine the line voltage level at which
oscillator circuits cease functioning, par- MODEL IT-1
ticularly in three-way portable radios.
Rated at 100 watts continuous operation 51650
and up to 200 wares maximum intermit- °
tent operation. A useful radio and TV
service tool. SHIP. WT. 9 LBS. |
= ey
©
o
. Heatlbit
©
& ~ TECHNICAL
PO v avenscaTioN APPLICATION BULLETINS
% 4 LTINS
@ An exclusive Heathkit service. Tech-
@ nical application_bulletins prepared ‘
#® by recognized instrument authori-
© ties outlining various combinations | |
[ of instrument applications. Avail-
[ able now with 40 four-page illus-.
® trated bulletins and an  auractive
P flexible loose-leaf binder. Only $2.00.
e No c.0.d. on this item, please.)

=
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¢# INCREDUCTOR controllable inductor
sweep
V£ TV and IF sweep deviation 12-30 mc

# 4dmec- 220 mc continuous frequency

coverage
i 4# Oscillator operation entirely on fun-
damentals
g ¢# Output in excess of 100,000 micro-

volts
# Automatic amplitude circuir

” Voltage regulation
j # Simplified operation

i
Proudly announcing an entirely new, advanced model TV and FM
Sweep Generator, the Heathkit Model TS-3. This new design pro-

d combinations of functions not found in any

vides features and : : :
other service type instrument. Every design consideration has_geen

_ given to the requirements of the TV service man to provide a
- flexible, variable sweep source with more than adequate RF out-
| put and complete frequency coverage throughout the TV and FM

§ |

spectrum.
The frequency range of the TS-3 is from 4 mc to 220 mc in four

switch selected ranges. All frequency ranges are overlapping for
| complete coverage. A particularly important feature of the instru-
' ment is that the oscillator operates entirely on fundamentals, there-
by providing complete freedom from spurious oscillation and”
parasitics normally encountered in beat frequency type oscillators.
= This circuity assures a much higher total RF output level and

simplifies attenuation problems.
The new TS-3 features an entirely new principle of sweep oper-

ation. Sweep action is entirely electronic with no moving parts or
| clectro-mechanical devices so commonly used. The heart of the
sweep system is a newly-developed INCREDUCTOR controllable

inductor. With this system, the value of inductance of each oscil-

e
SIGNAL GENERATOR KIT

. - MODEL $G-8

b s1950

SHIPPING WEIGHT
8 POUNDS

Announcing the new
Heathkit Model SG-8
service type Signal Generator, in-

s @
corporating many design features
not usually found in an instru-

L QO&A
- ment in this price range. The RF

output is from 160 ke to 100 mc in five ranges, all on funda-

mentals, with useful harmonics up to 200 mc. The RF out-

put level is in excess of 100,000 microvolts throughout the
frequency range.

: The oscillator circuit consists of a 12AT7 twin triode tube.
One half is used as a Colpitts oscillator, and rhe other half
as a cathode follower output which acts as a buffer between

=y the oscillator and external load. This circuity eliminates

- oscillator frequency shift usually caused by external Circuit

i loading.
£ All coils are factory wound and adjusted, thereby com-
pletely eliminating the nreed for calibration and the use
of additional calibrating equipment. The stable low
impedance output features a step and variable attenuator
for complete control of RF level. A 6C4 triode acts as a
400 cycle sine wave oscillator and a panel switching sys-
= iem permits a choice of either external or internal modu-
ation.
The transformer operated Circuit is easy to assemble,
requires no calibration, and meets every service require-
ment for an adjustable level variable frequency signal

0|

- ] @

PO I ET

i

A

GENERATOR

KIT

MODEL TS$-3

s£4450
a
SHIPPING WEIGHT
18 POUNDS

lator coil is electrically varied with an AC control current, and
the inductance variation is achieved by a change in the magnetic
state of the core on which the oscillator coils are wound. This
system provides a sweep deviation of not less than 12 mc on all
TV frequencies, and up to a maximum of 30 mc on TV IF fre-
quencies. The high RF output level throughout the instrument
frequency range overcomes the most common complaint of the
older type sweep generators. A new, automatic amplitude control
circuit maintains the output level flat to = 2 db throughout the
instrument range. For convenience of operation a low impedance

50 ohm output is used.

Operation of the instrument has been simplified through the
reduction of panel controls and separate panel terminals provide
for external synchronization if desired. The circuit uses 1 voltage
regulator tube to maintain stable instrument operation. A built-in

further adds to flexibility of instrument

variable oscillator marker
operation. Provisions are also made for the use of an external
i

marker, such as your service type signal generator, if desired. Use
the Heathkit TS-3 for rapid, accurate TV alignment work, and
let it help you solve those time consuming, irksome problems so

frequently encountered.

=

)

NEW ‘Heathtct
BAR GENERATOR KIT

MODEL 8G-1
s145¢
SHIPPING WEIGHT
é6 POUNDS
The Heathkit BG-1 Bar Gener-
ator represents another welcome

addition to the fast growing
line of popular Heathkits. The

station transmitted test pattern is rapidly disappearing, and the bar

e

@
®
®
@
)
)
®
©
°
o
®
®

;‘? generator is the logical answer to the TV service man’s problem
@ in obtaining quick, accurate adjustment information without waiting
)

for test patterns.
The Heathkit BG-1 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. Panel
switch provides “stand-by position” ~— “horizontal position”’ ~—
*vertical position.”. The oscillator unit utilizes a 12AT7 twin triode
for rhe RF oscillator and video carrier frequencies. A neon relax-
ation oscillator provides low frequency for vertical linearity tests.
The instrument will not only produce bar patterns but will also
provide an indication of horizontal and vertical sync circuit stabiliry,
as well as overall picture size.

Instrument operation is extremely simple, and merely requires
connection to the TV receiver antenna terminal. The unit is trans-
former operated for safety when used in conjunction with universal

or transformerless type TV circuits.

AR e
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\_ source, either .modulated or un-modulated.
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New Heathbs [

TUBE CHECKER
KIT

MODEL TC-2

52950

SHIP. WT.12 LBS.

The new Model TC-2 Heathkit Tube
Checker features many circuit improve-
ments, simplified wiring, new roll chart
drive and illumination of roll chart. The
instrument is primarily designed for the convenience of the radio and TV
service man and will check the operating quality of tubes commonly encount-
ered in this type of work. Test set-up procedure is simplified, rapid, and flex-
ible. 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 three-position lever switch for each tube element,
spring return test switch, 14 filament voltage ranges, and line set control to
compensate for supply voltage variations, all represent important design fea-
tures of the TC-2. Results of tube tests are read directly from a large 415"
Simpson three-color meter, calibrated in terms of Bad-?-Good. Information
that your customer can readily understand. Checks emission, shorted elements,
open elements, and continuity.

The use of closer tolerance resistors in critical circuits assures correct test
information and eliminates the possibility of inaccurate test interpretation.
Improvement has been made in the mechanical roll chart drive system, com-
pletely eliminating diagonal running, erratic operation, and backlash. The
thumb wheel gear driven action is smooth, positive, and free running. As an
additional feature, the roll chart is illuminated for easier reading, particularly
when the tube checker is used on radio or TV home service calls.

Wiring procedure has been simplified through the extended use of multi-
cable, color coded wires, providing a harness type installation between tube
sockets and lever switches. This procedure insures standard assembly and im-
parts that “factory built” appearance to instrument construction. Completely
detailed information is furnished in the new step-by-step construction manual,
regarding the set-up procedure for testing of new or unlisted tube types. No
delay necessary for release of factory data.

The new Heathkit Tube Checker will prove its value in building service
prestige through usefulness — simplified operation — attractive professional
appearance. Don’t overlook the fact that the kit price represents a savings of
$40.00 to $50.00 over the price of a comparable commercially built instru-

o
-
-
o
1
=}

CHECK THESE
NEW Peatures

V# Simplified harness wiring

¥ Improved, smooth, anti-backlash roll
chart action

¥” Optional roll chart illumination

¥ Individual element switches

1” Portable or counter style cabinet
¥ Spare blank socket

1” Contact type pilot light test socket
V# Simplified test set-up procedure

¥ line adjust control

¥ 412" three-color meter

e

HEATHKIT

PORTABLE
TUBE CHECKER
KIT

MODEL TC-2P

34

The portable model is sup-

plied with a strikingly at-

tractive two-tone cabinet finished in rich maroon, proxy-
lin impregnated, fabric covering with a contrasting
gray on the inside cover. Detachable cover, brass-plated
hardware, sturdy plastic handle help to impart a truly
professional appearance to the instrument.

PORTABLE TUBE CHECKER CABINET as described
above will fit all earlier Heathkit TC-1 Tube Checkers.
Shipping weight 7 lbs. Cabinet only, 91-8, $7.50,

Feathket? TV PICTURE TUBE

TEST ADAPTER

The Heathkit TV Picture Tube
Test_Adapter used with the Heath-
kit Tube Checker will quickly check

for emission, shorts, etc., and de-
N?' e s so termine picture tube quality. Con- g
Ship. Wt. o sists of standard 12 pin TV tube

ment. At this low price, no service man nced be without the advantages 1Lb. socket, four feet of cable, octal
offered by the Heathkit Tube Checker. socket connector, and data sheet.
Heattikce POWER SUPPLY KIT DGO, Ll
; 2 SERVICE SHOP
The Heathkit Laboratory Power Supply |
features continuously variable, regulated, i B O O K l- E T s k
voltage ourput with good stability under Z:r-;“ “Planning Your Service Business” by John |

T. Frye, and "Establishing the Industrial
Electronics Laboratory’” by Louis B. Garner,
Jr., are booklets available to Heath-
kit customers at no charge. These
booklets, written by nationally recog-
nized authorities, outline the various
requirements and considerations for
establishing your own service busi-
ness or for setting up an industrial
electronics laboratory. Full attention
is given to various details that_are
frequently overlooked when projects
of this nature are undertaken. Just
write in to the Heath Company re-
questing your free copy, or attach a
memo 10 your next order.

wide load variations. A 415" Simpson
plastic enclosed panel mounted meter pro-
vides accurate meter output. information
of voltage or current, All panel terminals
completely isolated from the cabinet. Sep-
arate 6.3 volt AC supply at 4 amperes for
filament requirements. Ripple component
exceptionally low, stand-by switch pro-
vided to eliminate warm-up time of the
five tube circuit,

MODEL PS-2

$3 350

SHIPPING WT.
17 L8BS.
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V# Visual and avral signal tracing

Kl

¥# Two channel input

¥” High RF sensitivity

¥ Unique noise locater circuid
MODE

¥# Calibrated wattmeter

¥ Substitution test speaker

¥ Utility. amplifier

¥ RF, audio probes and test leads included

! An entirely new type of signal tracer incorporating a combina-
tion of features not found in any other instrument. Designed ex-
pressly for the radio and TV service man, particularly for the
servicing of AM, FM, and TV circuits. Here in a five tube, trans-

| former operated instrument are all of the useful functions so
necessary for speedy, accurate isolation of service difficulty.

This new signal tracer features a special high gain RF input
channel, used in conjunction with a newly-designed wide frequency
range demodulator probe. High RF sensitivity permits signal

| tracing at the feceiver antenna input. A separate low gain channel

| and probe available for audio circuit exploration. Both input chan-
nels are constantly monitored by an electron ray beam indicator,
| so that visual as well as aural signal indications may be observed,

The instrument can also be used for comparative estimation o

gain per stage.

§ A decidedly unusual feature is a noise localizer circuit in con-
sunction with the audio probe. With this system, a DC potential

N ) 3 e 2
! is applied to a suspected circuit component and the action of the

= Feathhic :
DECADE RESISTANCE KIT :

The Decade Resistance Kit provides
individual switch selection of re-
sistance values using twenty 1%
3 rsi;tgr;Qgrmi‘iding_ a lcho;ce of 1
A 10 X ohms in ohm steps.
j." SHIP. WT.  Cepimic wafer switches, silver-
? 4 LBS. plated contacts, smooth, positive de-
tent action, baked enamel panel, and handsome,
polished birch cabinet.

MODEL DR-1

$1939

=
-

e s
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B Feathkit
| DECADE CONDENSER KIT

' tThe Heathkit Decade Condenser Kit MODEL DC-1
features silver mica, precision con-
$16°°
[ ]

densers with a rated accuracy of *=
19%. Capacity values are arranged in

SHIP WT
4 LBS.

@000 ¢ (-] Gooeg
290 @ee o0 & &

three decades from 100 mmf to .111
mf in steps of 100 mmf. Ceramic
wafer switches with silver-plated con-
tacts and smooth detent action. Use-
ful in laboratory work, for circuit development.

Feathbit RESISTANCE
SUBSTITUTION BOX KIT

The Heathkit Resistance Sub-
stitution Box provides indis
vidual switch selection of any
one of 36 RTMA 1 war
10% sranfdard valxlsuc tﬁsis(ors,
ranging from ohms to
SHIP. WT. 10 meghoms. Many applica-
2 LBS. tions in circuit development
work, and also in_radio and
TV service work. Ideal for experi-
mentally determining resistance values
and for quickly altering circuit oper-
ating characteristics. Entire unit
housed in attractive Bakelite cabinet,
featuring the pew universal tfpe
Heathkit binding posts to simp! ify-
circuit connections.

MODEL RS-1

$550

N ——
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s23°°

SHIPPING WEIGHT
10 POUNDS

voltage in the component can be seen
as well as heard. Invaluable for ferreting out noisy or intermittent
condensers, noisy resistors, controls, coils, IF and power transform-
ers, etc. A built-in calibrated wattmeter circuit is very useful for a
quick preliminary check of the total wattage consumption of the
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 for speaker
removal on every service job. The terminals also permit the utidi- i
zation of other shop equipment, such as your oscilloscope or
VIVM. The T-3 Signal Tracer can be used as a high gain
amplifier for checking tuners, record changers, microphones, phono |
crystals, etc. !
Don’t overlook the interesting service ssibilities provided
through the use of this new instrument anﬁet it work for you
by saving time and money. The kit is supplied complete with all
tubes, circuit compénents, demodulator probe, audio probe, and

additional test leads.

= =
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CONDENSER CHECKER KIT
—

MODEL C-3

4 s193° |

SHIPPING WT.
8 POUNDS

Use the Heathkit C-3 Con-
denser Checker to quickly
and accurately measure
those unknown condenser

and resistor values. All readings are taken direct-

1y from the calibrated panel scales without re-

quiring any involved calculation. Capacity meas-
urements in four ranges from .00001 mf to 1,000 mf. Checks paper,
mica, ceramic, and electrolytic condensers. A power factor control is
available for accurate indication of electrolytic condenser measurements.
A leakage test switch with switch selection of five polarizing voltages,
25 volts to 450 volts DC, will indicate condenser operating quality
under actual load condition. The spring return leakage test switch
automatically discharges the condenser under test.and eliminates shock
hazard to the operator.

Resistance measurements can be made in the range from 100 ohms
to 5 megohms. Here again all values are read directly on the calibrated
scale. Increased circuit sensitivity coupled with an electron beam null
indicator increases overall instrument usefulness.

For safety of operation the circuit is entirely transformer operated
and the instrument is housed in the attractive, newly-styled Heathkit |
cabinet, featuring rounded corners, and drawn aluminum pancl. The

outstanding low kit price for this surprisingly accurate instrument in- |

cludes necessary test leads. d service shop operation requires the
use of this specialized instrument, designed for the express purpose of |
determining unknown condenser values and operating characteristics.,

HEATH COMPANY - Benton Harbor 20, Mich.
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CHECK THESE

NEW Features

¢~ Single knob band switching

¥ Pre-wound coils

MODEL AT-1

SHIPPING WEIGHT
16 POUNDS

Here is the latest Heathkit addition to the ham radio field, the
AT-1 Transmitter Kit, incorporating many desirable design fea-
tures at the lowest possible dollar -per-watts price. Panel mounted
crystal socket, stand-by switch, key click filter, AC line filtering,
good shielding, etc. VFO or crystal excitation— up to 35 watts
input. Built-in power supply provides 425 volts at 100 ma.
This kit features pre-wound coils, single knob band switching, 52
ohm coaxial output, plug in chassis provisions for VFO or modu-
lator and rugged clean construction. Frequency range 80, 40, 20,

T wew Beathbit
ANTENNA COUPLER KIT

New Heathkit Antenna Coupler, speci-
ally designed for the Heathkit AT-1
Transmitter. The Antenna Coupler can
be used with any 52 ohm coaxial in-
put—up to 75 watis power. Low
pass filter with cut-off frequency of
approximately 36 mc — L section
tuning network — neon tuning indi-
cator — rugged, compact construction —
transmitter type variable condenser, and
high Q coil are all outstanding features.
The AC-1 has both inductance and capa-
city tuning for maximum oOperating versa-
tility. Dimensions 818”7 wide x 43”
+ high x 478" deep.

Heathtct ¢
COMMUNICATIONS RECEIVER KIT ¢

MODEL AR-2

$25°°

repeatedly asked for, the Heathkit
Communications Receiver. The per-
fect companion piece for the AT-1

Heathter
ANTENNA IMPEDANCE METER "

©
[

)

o

®

. . . ®

Here is the new receiver kit you have 2
[y

)

o

¥ Metered operation

¥ 52 ohm coaxial output
¥ Crystal or VFO excitation
¥ Built-in power supply

” Rugged, clean construction

15. 11, and 10 meters. Tube line-up 6AG7 oscillator-multiplier,
GL6 amplifier-doubler, SU4G rectifier. Physical dimensions 815"
high x 1313” wide x 7” deep.

This amazingly low kit price includes all ciscuit components,
tubes, cabinet, punched chassis, and derailed construction manual.
The ideal kit for the novice just breaking into ham radio. It can

be used later on as a stand-by rig or an ail band exciter for higher
powered transmitter.

#20

Use the Heathkit Antenna Impedance Meter for
measuring antenna impedance for line matching pur-
poses — adjustment of beam antennas — phone mon-
itor, etc. It will determine antenna resistance at
resonance, match transmission line for minimum
SWR, determine receiver input impedance, and pro-
vide a rough indication of SWR. Precision resistors,

germanium diode, 100 micro- $I 450
[ ]

ampere Simpson meter. Dial
SHIP. WT. 3 LBS.

calibrated from 0-500 ohms.
Shielded aluminum cabinet. 7”
long x 215" wide x 314" dcep.

MODEL AM-1

IMPROVED Rearst:it

GRID DIP
METER KIT
$I95°SHIP. wr,

® 4 LBS.

MODEL GD-1B
The invaluable instrument
for service men, hams, and
experimenters. Useful in TV
service work for alignment
of traps, filters, 1F stages,

Jr
&

. ; 3 §
Transmitter kit. Many outstandingly desirable » ff,iki:f’ sf,?,';}gﬁ;”;;’c?ﬁa{}f,?°§;:,iffecs'
features have been incorporated in the design o a relative indication of fpower in
of the AR-2; such as, electrical bandspread o transmitter stages, use it for neutralization, locating para-
for logging and tuning convenience — high gain miniature tubes — IF © sitics, correcting TVI, measuring C, L, and Q of compo-
transformers for high sensitivity and good signal to noise ratio— @ nents, and determining RF St |weemmt frequencies.
separatc RF gain control with optional auromatic volume control or With oscillator energized, useful for finding resonant- fre-
manual volume control, in addition to the conventional audio gain # quency of tuned circuits. With the oscillator not energized
control. Noise limiter — stand-by switch — stable BFO oscillator circuit 3 the instrument acts as an absorption wave meter. Variable
—h_'i:eadpthone Jack—érar:]sformer operation, etc., all contribute 0 a J  meter sensitivity control, heacfl phone jack, 500 microampere
1gh pertormance standard. Simpson meter. Continuous frequen Vi 2 b
Frequency coverage is continuous from 535 kc¢ to 35 mc in four (03 &5 zps()nmc_ p,e_woﬁné‘ il kitqandcy Covaralie frorg PREE
ranges. For added convenience, various ham bands have been separately rack, new three prong coil mount-
identified in respect to their relative placement on the slide rule wning ¢ jng GAF4 high frequency triode.
scale. A chassis mounted, 515” PM speaker is included with this kit. e — Sy,
Tube line up 12BEG mixer oscillator, 12BAG IF amplifier, 12AV6 de- o Two additional plug-in coils are 3 :
tecor AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,, @  available and provide continuous o7
SY3GT rectifier. RECEIVER CABINET (i extension of low frequency cover- : 4
Proxylin impregnated, fabric covered, plywood cahinet with aluminum . 28¢ down o0 355 kc. Dial correla-
panel designed expressly for the AR-2 Receiver. Part 91-10, shipping

weight 5 lbs., $4.50.

HEATH COMPANY - Benton Harbor 20, Mich.

tion curves included. Shipping
weight 1 1b., kit 341, $3.00.

RADIO-ELECTRONICS
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CHECK THESE 764&‘“4%

3# First popular priced Q Meter

o
-

## Reads Q directly on calibrated scale

# Oscillator supplies RE frequencies of
150 ke to 18 me

” Calibrate capacitor with range of
40 mmf to 450 mmf with vernier of
=+ 3 mmf

V¥ Measures Q of condensers, RF resis-
tance, and distributed capacity of
coils

SO

ot

1 Many applications in design and de-

velopment work SHIPPING

#* Useful in TV service work for check-
ing deflection yokes, coils, chokes, etc.

103

MODEL QM-1

54450

WT. 14 POUNDS

quencies of 150 k¢ to 18 mc. Calibrate capacitor with range

Another outstanding example of successful Heathkit engineer-
ing effort in producing a Q Meter Kit within the price range
of TV service men, schools, laboratories, and experimenters.
= This Q Meter meets RF design requirements for rapid, accurate
. measurement of capacity, inductance, and Q at the operating
frequency and all indications of value can be read directly on
the meter calibrated scales. Oscillator section supplies RF fre-

of 40 mmf to 450 mmf, with vernier of = 3 mmf.
Particularly useful in TV service work for checking peaking
coils, wave traps, chokes, deflection coils, width and linearity
coils, etc. At this low kit price research laboratory facilities
are within the range of service shops, schools, and experi-

menters.

$3950

SHIPPING WT.
17 POUNDS

“e

A Heathkit Audio Generator with frequen:
cy coverage from 20 cycles to 1 mec. Re-
sponse flat &= 1 db from 20 cycles to 400 ¢
k¢, down 3 db_at 600 ke, and down only
! 8 db ac 1 mc. Calibrated, continuously vari-
able, and step attenuator output controls
provide convenient reference output level.
Distortion Is less than .4% from 100 c¢ps
through the audible range. The ideal con-
trollable extended frequency sine wave
source for audio circuit investigation and
development.

T —

" FHeatlhkit

The Heathkit Audio Frequency
Meter provides a simple and con-
venient means of checking un-
knewn audio frequencies from 10
cycles to 100 kc at any voltage
level between 3 and 300 volts rms
with any non-critical wave shape.
Instrument operation is entirely
electronic. Just set the range switch,
feed an unknown frequency into the in-
strument, and read the frequency di-
rectly on the calibrated scale of the Simp-
son 414" meter.

MODEL AF-1

$345!

SHIP. WT. 12 LBS.

JANUARY, 1954

avikcz AUDIO GENERATOR K

.

Ry
| R A
| s o SHIP. WT. 11 LBS.

| AUDIO FREQUENCY METER KIT

T Pearhbie INTERMODULATION ANALYZER KIT

The Heathkit IM-1 is an extremely versatile instrument specifically designed
for measuring the degree of inter-action between two signals in any pottion
of an audio chain. It is primarily intended for making tests of audio amplifiers,
but may be used in other applications, such as checking microphones, records,
recording equipment, phonograph pick-ups, and loud-speakers. High and low
test frequency source, intermodulation unit, power supply, and AC vacuum
tube volt meter all in one complete instrument. Per cent intermodulation is
directly read on the calibrated scales, 309, 10%, and 3% full scale. Both 4:1
and 1:1 ratios of low to high frequency easily set up. With this instrument the
performance level of present equipment, or newly developed equipment can
be easily and accurately checked. At this low price, you can now enjoy the
benefits of intermodulation analysis for accurate audio interpretation.

s R RTRERI ST

o Ty T e L o, ot

T

T { Zeasite AUDIO OSCILLATOR KIT

Sine ot square wave coverage from 20 to
20,000 cycles in three ranges at a control-
lable output level up to 10 volts. Low dis-
tortion, 19 precision resistors 'in multi-
plier circuits, high level output across en-
tire frequency range, etc., readily qualify
this instrument for audio experimentation
and development work. Special ciscuit de-
sign consideration features thermistor op-
eration for good control of linearity.

$2459

e SHIP. WT. 11 LBS.

- 2 e
o P
@ ;Z( ;. g —
[ mtéé@z p—
@
¢ SQUARE WAVE GENERATOR KIT
@ g |
® : The Heathkit Square Wave Generator pro-
) * vides an excellent square wave frequency
- source with completely variable coverage from
s 10 cycles to 100 kc. This generator features
o ! low output impedance of 600 ohms and the
& output voltage is continuously variable be-
v tween 0 and 20 volts, thereby providing the
g MODEL 5Q-1 necessary degree of operating flexibility. An
° so invaluable instrument for those specialized
Py s 3 circuit investigations requiring a good, stable,
© variable square wave source.
e SHIP. WT. 12 LBS.

e

HEATH COMPANY - Benton Harbor 20, Mich.
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WILLIAMSON TYPE

oy Y | - A M P Ll F I E R PRICES OF COMBINATIONS

W -2 Amplifier Kit including

main amplifier, power supply,
and WA - P1 Preamplifier Kit.
Shipping Weight 37 Ibs. Ship-
ped Express only.

MODEL W-2

Particularly designed for

% - : - o 1 W -2M Amplifier Kit includes $ ]5
1 h - i | custom installations, fea- main amplifier and power =
" T turing separate cable supply. Shipping Weight 29 ¢ é
. F : ) connected units for sim- Ibs. Shipped Express only. e
. \ plicity of installation. il
b | J . Sheet metal work finished "
N : i i i - . a :
% . me:or::cnf\; gs:c)""ht;r:' ° WA - P1 Preamplifier Kit only. $ 75 H
¥ - p:a;uncef. ﬁll czmro'l Shipping Weight 6 lbs. Ship- = 3
: ; = : shafts of the adjust- d E ’ 2
| % . ' able length breghooff ped Express or Parcel Post S|
i . type.
i

—

operation, providing either the conventional triode output circuic or the
new extended power circuity in which the screen supply voltage is ob-
tained from separate transformer primary taps. Frequency response with-
in = 1 db from 10 cycles to 100 kc. Tube complement — GSN7 3
cascade amplifier and phase splitter, 6SN7 push pull driver, two 5881
. ., push pull power amplifiers, one 5V4G cathode type recufier. :
When selecting an amplifier for the heart of your high fidelity audio Matching preamplifier available providing three switch selected inputs,
system, investigate the outstanding advantages offered by the Heathkit correct compensation, and individual bass and treble tone controls. Uses
Williamson Type Amplifier. Meets every high fidelity audio requirement 12AY7 (or 12AX7) preamplifier — 12AU7 tone control amplifier.
and makes listening to recorded music a thrilling new experience. . Particularly designed for the novice kit builder and requires no special-
: This outstanding amplifier is offered with optional output transformer ized knowledge or equipment for successful assembly and operation.

| NEW ‘THeallhlit 20 WATT

| High Fidelity AMPLIFIER KIT

new 20 wate high fidelity amplifier, de-
.signed especially for custom audio instal-
‘lations demanding clean reproduction,ade- o W
quate power, and flexibility to meet indi- g \
vidual requirements. Separatc treble and e
bass tone controls provide up to 15 db @
boost or cut. Four switch selected inputs,
each with the necessary compensation for
the service desired. Output transformer
impedances of 4, 8, and 16 ohms.
Preamplifier, tone control, and phase
splitter circuits utilize 9 pin twin triode
fninliat%rc tuélieg for hlow lizum and noise
& evel. Two push pull power output
SHIP. WT. 18 LBS. tubes provide full 20 watts power. Fre-
quency response &+ 1 db, 20-20,000 cycles. Total harmonic distor-
tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre-
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage
amplifier and phase splitter, two 6L6 push pull pentode power out-

put, SU4G rectifier. Truly outstanding amplifier performance cou-
pled with low cost.

Hearthlit economY 6 WATT

AMPLIFIER KIT |

The new Heathkit Model A-7B Amplifier:
offers many unusually fine features not nor-
mally expected in this low price range. Either
of the two input circuits may be individually
switch selected for phono or tuner operation.
Separate ‘Ii)ass andf Zrel:ge togelgontk:'ols. P0u§1

put impedances of 4, 8, an ohms. Pus
MODEL A-78 I pull beam power output stage for balanced
reproduction. Excellent voltage gain character-

s‘sso istics, good frequency response, and full 6

° watts power output. 12J5 amplifier, 12SL7

SHIP. WT. 10 LBS second amplifier and phase splitter, two 12A6

beam power output, one 5Y5 GT rectifier. i
A-7C incorporates preamplifier stage with special compensated network

to provide necessary gain for Operation with variable reluctance or low
-output level phono cartridge. Circuit is properly compensated for micro-
phone operation. $17.50.

IPYELELRE |
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i |
was specifically designed for ~4
simplified kit construction. B

Can be operated through
the “‘phono”’ portion of

NEW Teatlbcl

teane T RECEIVER KIT

Another new Heathkit for the student,
beginner, or hobbyist. If you have ever
had the urge to build your own radio
receiver, this kit warrants your attention.

New high gain miniature tubes and

i

BRI

your radio or with l? sefpa- i’ k
) L rate amplifier. The kit fea- 2 .
IF transformers provide excellent sensi- tures a pre-assembled and adjusted MODEL FM-2 I
tivity and good signal to noise ratio. A
built-in ferrite core rod type antenna has

been provided. A chassis mounted 515”
PM speaker provides excellent tone and
volume. Convenient phono input. Can
be operated either as a receiver or tuner,  MODEL BR-2
Simplified construction manual outlines

! SHIP. WT,
circuit theory. Ideal for students. Tube 50

-~ line-up: 12BEG mixer oscillator, 12BAG $|7 e 11.1BS.
; . IF amplifier, 12AVG6 detector-AVC-first

audio, 12A6 beam power output, SY3GT rectifier.

tuning unit, three double tuned.IF

transformers, and a discriminator $22 A

transformer in an 8 tube AC oper-
ated circuit. Frequency coverage 88  SHIP. WT. 9 LBS,
to 108 mc. Experience the thrill of f
building your own FM tuner and at the same time enjoy all of
the advantages of true FM reception.

i

: 509
%@o@ee%ae&@@@@ee@

s G R AT AT T

4

¥
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|

“Pree cATALOG ey

CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship- Write for free catalog containing latest price. information, * .
= . ping weight 5 lbs. Part number 91-9, $4.50. schematics, specifications, and descriptions of all Heathkits. | J
e T e . " A . - o |

HEATH COMPANY - Benton Harbor 20, Mich.
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NEW HEATHKIT Dual

SPEAKERS o
HERE AND
HERE

RECORD PLAYER KIT

,//
ﬁ UAL

OSPEAKERS

for diffused
\ room-filling sound
) L
==
DUAL MATCHED SPEAKERS
A new economical introduction to high quality record repro-
duction. A simple-to-operate, compact, table-top model with

two matched speakers in an acoustically correct enclosure re-
produce all of the music on the record.

DIFFUSED SOUND

Because of the diffused non-directional properties of the dual
speakers, listening to fine recorded music is a thrilling new
experience through naturally clear, life-like reproduction of
sound at all tonal levels.

HIGH QUALITY PERFORMANCE

The performance level of the Dual is vastly superior to that of
the ordinary phonograph or console. Automatic changer plays
all three sizes at all three speeds with automatic shutoff after
last record is played.

TWIN SAPPHIRE STYLUS

A wide tonal range ceramic cartridge features an ingenious
“turn-under” twin sapphire stylus for LP or 78 records pro-
viding quick selection of the correct stylus without turning the
cartridge.

TG R T SRR

HEATH

WEBSTER-
CHICAGO
THREE-SPEED
RECORD
CHANGER

FOUR TUBE
PUSH-PULL
AMPLIFIER

SEPARATE
TONE AND
VOLUME
CONTROLS ATTRACTIVE
TWO TONE
CABINET

SAPPHIRE
CERAMIC

SIMPLIFIED CONSTRUCTON CARTRIDGE

Simplified, easy-to-assemble
four tube amplifier features compensated volume control and
separate tone control. Proxylin impregnated beige and saddle
tan fabric covered cabinet supplied completely assembled.
You build only the amplifier.

EASY TO BUILD

No specialized tools or knowledge required as the construction
manual has been simplified to the point where even the com-
plete novice can successfully construct the Heathkit Dual. The
price includes cabinet, record changer, two 6” PM speakers,
tubes and all circuit components required for assembly.

Send for free audio booklet “High Fidelity Especially for You.”

L - L

BLANK

SHIP VIA

&
"

[0 Parcel Post

[0 Express
[ Freight
OR PHONE - [ Best Way
BENTON
HARBOR 5-]175 PLEASE PRINT
QUANTITY MODEL NO. DESCRIPTION WEIGHT PRICE
= = —_ :F——l—__—_—;— —_— e B T e — | —=
= i ! S
B [
REMARKS
TOTAL
WEIGHT AND
AMOUNT. ..

Enclosed find ( ) check ( ) money order for
Please ship C.O.D. ( ) postage enclosed for

pounds.

On Express orders do not include transportation charges — they will be
collected by the express agency at time of delivery.

JANUARY,

1954
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HIGH-QUALITY AUDIO

HERE are two principal types of
phonograph pickups; erystal and
magnetic. Before electrical record-
ing and playback, pickups were
acoustical—that is, the needle vibrated
a membrance which set air in motion.
Acoustical pickups are seldom used
today, and then only on small portable
phonographs. Present-day high-quality
pickup types also include the capaci-
tive and the strain-gauge. Though the
magnetic pickups are the ones princi-
pally used for high-quality home music
systems, we shall discuss all types, be-
cause all are used to some extent.

Pickup requirements

The requirements of a good pickup
are in part the same as for any other
good audio equipment. It should have a
wide frequency range, extending from
at least 40 to 10,000 cycles. The best
pickups cover from 20 or 30 to above
15,000 cycles.

The pickup should have smooth fre-
quency response, without obvious peaks
or valleys in the response curve. In
fact, a pickup with less range and
greater smoothness is preferable to one
with wide range but a sharp peak in
the early thousands of cycles. A peak
in the neighborhood of 3,000 cycles,
which is common with less expensive
crystals, not only emphasizes record
surface noise, but also makes the musie
seem high-pitched or screechy. The
effect is very unpleasant.

Of course, distortion should be low.
Unfortunately, it is very difficult to
design an electromechanical transducer
with low-level intermodulation. Even
the best pickups have some intermodula-
tion distortion; at least 1 or 29%. The
subject of intermodulation in pickups
has never been thoroughly explored
because it is very difficult. When it is
measured by playing back test records,
it is almost impossible to separate the
distortion created by the pickup from
that created by the record cutter dur-
ing vecording. Harmonic distortion is
not bad on the better pickups. However,
with good records, both types of distor-
tion are so low that the user of a fine
pickup is not troubled.

A characteristic of pickups is stylus
compliance. The stylus must be very
free to move with respect to the pickup

.‘Kuio?onsulmnt, New York City

element, as explained in last month’s
article. This compliance must be high
at all frequencies—the stylus must
easily comply with the movement in-
structions given it by the record groove.
The stylus assembly must also be free
of resonance as explained last month
in connection with arm resonance.
While arm resonance takes place at low
frequencies and causes juke-hox boom,
stylus-assembly resonance takes place
at high frequencies because of its much
smaller mass. This results in undesirable
peaks in pickup output at the resonant
frequencies.

The old-fashioned needle chuck was
undesirable from a sound quality stand-
point. It was the assembly into which
a steel needle was inserted and held by
tightening a knurled set-screw. The
massiveness of the assembly made it
less compliant than it should have been,
though there was little loss, because
the pickup elements themselves were
not capable of good quality.

Ideally, a good pickup should give
sufficiently high output so as to require
little amplification. Here we run into
a law of nature that says roughly you
can’t eat your cake and have it too.
Either you build for high output—
which requires the stylus assembly and
the grooves to do some work—and cor-
responding poor quality, or you settle
for low output and good quality. These
of course, are the extremes. Crystal
pickups give higher output than mag-
netic types, when the quality is the
same. But a crystal, when built prima-
rily for quality, does not have the same
output as a medium-quality ecrystal
built for use in department-store sets.

Crystal pickups

The crystal pickup is the least ex-
pensive type in general use today,
though a few of the very best erystal
pickups are equal in price to some
magneties. Its heart is an element
known as a piezoelectric erystal, made
of either rochelle salts (sodium potas-
sium tartrate), or an artificial ceramic
substance such as barium titanate.
These crystalline materials, when sliced
into blocks, have the property of gene-
rating a voltage across opposite faces
when they are physically stressed—
squeezed or twisted. The voltage output
is directly proportional to the physical

WwWWWwW americanradiohistorv com

Part V—-More on pickups:
The construction and
application of crystal and
magnetic types

stress over a certain frequency range,
depending on the dimensions of the
block and the type of stress. A stylus
is coupled in some manner to the
crystal so that lateral stylus move-
ments cause stress on the crystal, which
produces a voltage output.

Fig. 1 shows the construction of a
typical crystal pickup. The crystal ele-
ment has at the right, a clamp (nose
piece), to which is attached a torque
wire. At the end of this fairly stiff wire

HOUSING —— NOSE PIECE  ——TORQUE WIRE

o R iV,
T

TRUNNION BEARINGS

=

TERMINAL STRIP XTAL ELEMENT
INSULATOR

Fig. 1—Construction of crystal pickup.

is cemented a stylus, consisting of a
shank with a piece of sapphire at its
end. When the stylus is driven by the
record groove the wire twists, and
through the nose-piece, imparts a twist-
ing stress to the crystal. Silver-foil
leads attached to the opposite faces of
the crystal pass the generated voltage
to the pickup terminals.

Actual construction of various pick-
ups differs in many respects but the
principle is always the same. Rubber
or artificial rubber mounting and
damping blocks are used, as well as
additional mechanical necessities such
as trunnion bearings which hold the
stylus assembly and allow it to move
in only one manner. Almost all crystal
cartridges are equipped with mounting
holes to allow mounting in any stand-
ard arm. Almost all erystal cartridges

08

10
+0

—

S

5% 100 500 | 5K 0K
FREQ

ASTATIC 1413-AG WITH RCA 12-5-31V TEST RECORD: LOAD RESISTANCE

TMEG 5 LOAD CAPACITANCE [00puif; O REF LEVEL 1} TEMPERATURE 75°F

Fig. 2—Frequency response curve of

a typical crystal pickup cartridge.

RADIO-ELECTRONICS
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Fig. 3—The type U Astatic

found in manufactured radio-phono
sets have medium to poor frequency
response. The curve of Fig. 2 is an
example. These cannot be considered
for high-quality systems.

On the other hand, cartridges such
as the Astatic type U illustrated in Fig.
3 are flat within 2 decibels from 50 to
10,000 cycles when used on LP records
similar to those made by Columbia. Its
maximum output is 0.5 volt. It needs
no preamplifier and cannot pick up hum
from a turntable motor. The stylus is
held by a friction type assembly and
can be replaced. It is only one of many
models with comparable performance
available from several manufacturers.

FOSSES 1 WPUT TUBE |
' 2
ik &/
| : [
GRID RE:

| @ s

i
| |
= :
PICKUP

Fig. 4—Equivalent of crystal pickup.

An outstanding ecartridge is the new
Electro-Voice ceramic unit (type 84).
It provides high-fidelity, having a flat
response of plus or minus 2.5 db from
20 to 15,000 cycles. Because of its high
output (1.5 volts—working into a
3-megohm load), it requires no pre-
amplifier.

Using crystal pickups

The gquestion of whether to use a
crystal pickup depends on consideration
of advantages and disadvantages. On
the black side of the ledger are the
high output and zero hum pickup. Some
facts appear on the red side.

The crystal pickup must always be
operated very close to the amplifier;
the cable certainly cannot be carried
across a room. The pickup, seen elec-
trically from the amplifier end of the
line, consists of two electrodes sepa-
rated by a dielectric—the crystal itself.
This is effectively a capacitor, and the
pickup is said to be capacitive. The
cable itself is capacitive, consisting of
two wires (or a wire and a shield)
separated by the insulation of the
cable. The longer the line, the more
capacitance is placed in parallel with the
pickup, and the smaller is the part of

JANUARY, 1954
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DUAL STYLUS ASSEMBLY (G)

Y

(F} CASE/

X

(e)

© TWO YOKES(CC)

’s RPX-050 dual cartridge.

et

TWO LAMINATIONS (88) §

|

TWO COILS(AA)

Fig. 6, above—
Phantom photo-
graph of Fig. 5.

Fig. 7, right—
Photo of dual
stylus assembly.

kering model 260
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ADJUSTABLE

for added gain on the cha

NEW 82 CHANNEL FALCON “VARI-CON"

o Provides all channel reception, VHF and UHF! o With two-bay model, you can point and peak
. D one antenna in one direction and paint and
e Variable patterns eliminate ghosts and co- peak the other bay in another direction

channel interference! obtaining excellent results from hoth with but
a single lead-in!

R o No isolation transformer or netwark to give

e Provides a very sharp lolie on UHF! trouble, attenuate the signal, or add to in-

o Provides excellent reception on VHF while stallation cost!
peaked for UHF! o Low, low price!

o Single lead-in operation!

TOTAL ASSEMBLY AND PEAKING
TIME — 10 SECONDSI

You only need swing reflector elements (A) into
position and tighten wing nuts. Slide adjusting
sleeve (B) to calibrated channel rang= on which
added gain is desired and tighten wing nuts.
It's just like opening an umbrella. Remove re-
taining clamps (C) from dipole elements; the
elements automatically fan out and are locked
securely in position by snap-action spring as-
semblies.

Once opened the elements are locked

in rigid, vibration-proof position by
the 90° angle of the arms. Spring )
action is NOT employed to hold
elements in position,
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RUGGED — LIGHT WEIGHT
VIBRATION PROOF

The “VARI-CON" adjustable head is all metal, unbreakable and
extremely rugged. The insulating hinge assemb|y, constructed of
tough warp-proof high-dielectric materials, is weather-proof and
can't short out. Full 48 inch elements are used, yet weight has been
kept to a minimum without sacrificing rigidity.

The FALCON “VARI-CON" gives you all the desirable features
of a conical PLUS adjustable, calibrated channel range peaking —
for added gain where you need it ... variable patterns, to cope
with those difficult ghost and co- -cheinnel problems, plus all-channel
VHF & UHF coverage! Give your customers the best — the FAL-
CON "VARI-CON"I

FALCON ELECTRONICS COMPANY, 2003 Cedar St., Quincy, III.

Stack VARI-CONs for even higher
gain! One bay can be pointed and
peaked -in one direction, and the
other bay pointed and peaked in a
different direction. Three bay models
also available,

ANTENNAS |

bring in the picture 4
g P T

www americanradiohistorv.com
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THE ALL CHANNEL UHF CONVERTER

\\ THAT OFFERS YOU —E\/eryﬂ’ling

-7

High Gain with Lowest Noise Factor

s (95
LIST PRICE IS ONLY ' 33

PRICE
PERFORMANCE

SALES APPEAL
EXCLUSIVE FEATURES

and GREATER
PROFIT MARGIN

Moke; ANY TV Set a Modern 82 Channel Receiver

Rapid Dual-Speed Tuning:"{onfrols

Rugged Construction, Attractive Styling, and Rubber Protective Feet

Exclusively Designed 3-S-:g<ﬁon B-T Ultratuner

Better Discounts for Greater Profits.

v
v
v
R4
¥ Has No Power-Switch—‘On-0ff’ Automatically Controlled by TV Set
J
v
v
x
S

Supported By Hard Hitting Sales Promotion

I National Advertising in Consumer, Dealer, and
Service Publications,

Ccooperative Newspaper Advertising
i FREE Attention-Getting SalesDisplays forDealers
J Catalog Sheets, Service Data, other Sales Aids

For complete details, write to Dept. OA-3

BLONDER-TONGUE LABORATORIES

WESTFIELD, N, J.

Manufacturers of TELEVISION AMPLIFIERS, UHF CONVERTERS,

MIXERS, DISTRIBUTION UNITS and TV ACCESSORIES

WwWwWw americanradiohistorv com

|

|

AUDIO—HIGH FIDELITY

the total capacitance contributed by the
pickup. As the line gets longer, the out-
put at the amplifier end goes down,
being shunted by the capacitance of the
cable.

Contrary to popular belief, the
capacitance of the long cable does not
reduce the high-frequency response of
the crystal pickup. It reduces the over-
all level of the signal at the amplifier
end of the cable, and allows any noise
picked up by the cable to be more
effective.

The low-frequency response of the
crystal is dependent on the value of the
grid resistor. Fig. 4 is a schematic
diagram of an ordinary crystal pickup
input circuit, with the pickup shown
by its electrical equivalent. Electrically,
the pickup consists of an a.c. generator
G of zero internal impedance in series
with a capacitance C. C and the grid
resistor form an ordinary r-c high-pass
filter—series capacitance and shunt re-
sistance. As in all filters of this kind,
the cutoff frequency—the frequency
below which the response begins to drop

-depends on the impedances of the two
filter components, R and C. The higher
the shunt impedance or the lower the
series impedance, the lower the fre-
quency at which attenuation begins. In
order to keep this frequency down as
far as possible—preferably below the
range of hearing—the resistance and

| ===

INPUT TUBE
' [

e

| [ PR A

03
MAGNETIC PICKUP
Fig. 9—Equivalent of magnetic pickup,

capacitance must be made as large as
possible. The capacitance is fixed by the
crystal itself, so a large grid resistor is
necessary; at least 0.5 megohm.

This makes for a very high-im-
pedance grid circuit. Noise, induced
line hum, and the like are hard to keep
out. The most thorough shielding right
up to the tube’s grid pin is essential.
This is skimped sometimes in inex-
pensive sets, on the theory that
speakers are not good enough to show
up hum, and the high pickup output
level tends to cover it. But in a home
music system this is usually not true.

Magnetic pickups

The modern electromagnetic pickup
has an advantage over the crystal in
that the stylus assembly does no sig-
ficant physical work other than that
required to overcome the tiny inertia
caused by its own mass and any stiff-
ness in its mounting. Therefore, the
stylus can have much greater compli-
ance. Magnetic pickups can be made
self-resonant well above the audible
spectrum, producing relatively flat fre-
quency response.

While magnetic pickups vary in con-
struction and operation, the General
Electric cartridge is useful for illustra-
tion of the general principle. Fig. 5
shows the RPX-050, a dual cartridge

RADIO-ELECTRONICS
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for Quick TV Set
Adjustment and

\

1
1
]
1
1
1
[}
]
'l

Alignment!

]
]
/

¥

% For adjustment of vertical
linearity and height controls

* Accurate positioning of focus
coil or magnet

* Precise setting of yoke

+ Complete with instructions

ORIZONTAL BAR
GENERATOR

Dealer Net
$ 'I 95
See Your Jobber Today!

manvfactured by

| ?M_?monpnnv

Chicago 25, Il

Manvfadturers of Electronic Equipment Since 1928
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used for playing both standard and LP
dises. Its frequency response is flat
from 30 to 15,000 cycles with 3 db or
less variation. Its output is 10 millivolts
minimum into an open circuit (no shunt
resistor), and damping is sufficient for
good transient response and lightweight
tracking.

Fig. 6 is a phantom photograph
showing the inner works of the car-
tridge. Two coils AA are mounted on a
pair of yokes CC. A small cylindrical
magnet D is mounted in a hole in the
phenolic base behind the coils. Mounted
in a hole behind the magnet is a dual

| stylus assembly G which ecan be seen

in detail in Fig. 7. One of the canti-
levers with its sapphire or diamond
stylus at the end, extends over the
magnet and between two laminations
BB which extend from the cores of the
coils. The laminations, cores, yokes, and
cantilevers are made of a high- perme-
ability (easily magnetized and demag-
netized) alloy, while the magnet is
made of Alnico V, powerful permanent-
magnet material.

A path of magnetic flux exists from
the upper end of the magnet to and

through the eantilever which is in play- |

=4
=3

S

LOAD RES.
(Rg FI6.9)
F [IETHJA NO LOAD

+

»n o »n

S

15 TN E 6.8K(AES)

20 F 3.9K(COLLP)
0 100 K 15K

FREQ 1N CPS

Fig. 10—Treble response of G-E pickup. |

ing position. From the outer end of the
cantilever the flux divides evenly be-
tween the two core laminations, through
each core. At the bottoms of the cores
the flux combines in the yokes and
returns to the bottom of the magnet,
completing the magnetic circuit.

The outer end of the cantilever is
normally placed equidistant from the
two core laminations. When the stylus
and cantilever move in response to
record modulation, the cantilever is
swung alternately closer to and further
from each lamination. Thus, with each
cycle of modulation, there is greater

magnetic flux passing through first one |

core, and then the other. The reluctance
(magnetic resistance) of the air path
between the cantilever and the lamina-
tion has changed because of the change
in distance. This is why the pickup is
referred to as the wvariable-reluctance
type.

The constant change of flux in the
cores causes constantly rising and fall-
ing magnetic lines of force around the
cores. These lines cut the turns of the
coils and induce a.c. voltages in them,
which are replicas of the audio wave-
forms in the record groove. The cores
are connected series opposing and thus
produce a combined push-pull voltage
which is fed to the amplifier. This can
happen only when magnetic lines of
forece cut each coil separately and al-
ternately. If a magnetic field cuts the
two coils as a whole—for instance, a
60-cycle field from a motor—the result-

www . americanradiohistorv.com
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FACTS YOU
SHOULD KNOW
ABOUT UHF
CONVERTERS

Many converters on the market today
are unsatisfactory in fringe and
shadow areas where signal strength
is low. Before you install a UHF
converter in these areas you should
know these facts:

Signal power loss in the preselector
seriously affects picture quality.
Most UHF converters use sliding-
contact shorted line tuners in the
preselector with a fixed power loss
of 6 db. The Turner uses High Q
coaxial cavity tuners with no sliding
contacts. Signal power loss is cut
to 3 db. The resulting low noise
figure keeps picture quality high.

Oscillator radiation often causes in-
terference with neighboring sets. In
the Turner converter the oscillator
tube socket and all associated cir-
cuits are inside the coaxial cavity,
self-shielded. Removable covers pro-
vide a second shield against radiation.

High amplifier noise figure can fur-
ther damage picture quality. The
Turner converter uses a special
broadband amplifier with Cascode
circuit. It retains the preselector sig-
nal savings without appreciably in-
creasing the noise figure. The Turner
amplifier noise figure is only 4 db.

Whether installing converters in
shadow and fringe areas, or putting
one in your own home, remember
.. the Turner often means the dif-
ference between good reception and
bad reception.
EXCLUSIVE TURNER FEATURES

Higher sensitivity

Extremely low noise figure
Exceptional trequency stability
Double shielding

Hi-Q silver plated coaxial cavities
No sliding contacts

OTHER MAJOR TURNER FEATURES
Continuous single-knob  tuning. 1fuminated
slide-rute dial. Smaller size: B/ 'x6"x6”. Use
with UHF or combination antennas. Self pow-
ered, uses channels 5 or 6. Complete installa-
tion  instructions. For 110-120 volts 50-60
cycles AC. Schematic included.

List price $49.50
In VHF fringe and

shadow areas, the
Turner Booster is a
superior performer,
100.

r-------------------

"The TURNER Company!
§ 933 17¢h St, N.E, Cedor Rapids, lowa B

I Gentlemen: Please send complete infor- g
B mation on the Turner UHF Converter [].
g Turner Booster [

§ Nome :
:Addro =
g City [}
B Stote.. ]

------------------J

Export: Ad Auriema, Inc,,
89 Broad St., New York 4, N. Y,
Canada: Canadion Marconi Co.,
Toronto, Ont. & Branches
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Sangamo

b Qualdly

Capacitors

since
1924

e,

B A = e

First ~ Complete fine

molded wire lead for all requirements
mica -

First molded paper tubular

Developer of
O, nmomE a®

S

\

,

Look to Sangamo—the fastest growing capacitor
manufacturer in America—for top quality capacitors
at a fair price. The line includes wire lead micas, trans-
mitting micas, silvered button micas, molded paper
tubulars, oil filled paper capacitors, dry electrolytics,
tantalum electrolytics. Write for Engineering Data
Sheets on the types you need.

- Thate whs broww
I~

SANGAMO ELECTRIC COMPANY

MARION, ILLINOIS
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ing induced coil voltages tend to cancel,
and produce no hum output.

The stylus cantilevers are fitted with
small rubber-like blocks to damp out
resonance and help keep the cantilever
equidistant from the two pole pieces.
The cantilever assemblies may be re-
versed by pushing in and turning the
small knob, to bring either stylus into
position. A ease covers the entire as-
sembly. Made of high-permeability
metal, it provides shielding.

Fig. 8 shows another very popular
magnetic cartridge, the Pickering model
260. The cartridge turns over com-
pletely, to place the other stylus in posi-
tion. Its characteristics are as good as
the G-E. Its output is approximately 30
millivolts.

Using magnetic cartridges

Because their output is much lower
than that of crystals, magnetic car-
tridges invariably require extra am-
plification. This can be obtained simply
by using the microphone channel of the
amplifier rather than that intended for
crystal pickups. Usually, a separate
preamplifier is inserted between the
pickup and the amplifier.

The high-frequency response of a
magnetic cartridge is affected by the
load into which it operates. The reason
is similar to the low-frequency limit of
crystal pickups, and is illustrated by
Fig. 9. The magnetic pickup is shown
by its equivalent electrical circuit, a
generator G of zero internal impedance,
in series with an inductance L and re-
sistance R. R is the resistance of the
coil winding and can be ignored for
explanation purposes. The grid-leak re-
sistor R; and the inductance L form a
low-pass filter. For a high cutoff fre-
quency with a fixed inductance, the
res'stance must be as high as possible.

The curves of Fig. 10 show how the
treble response of the G-E pickup drops
off as R; becomes lower. With no re-
sistor at all (the pickup itself acts as
the grid leak) curve A shows only a
3-db drop at 15 ke. Curves B, C, D, E,
and F show what happens with various
resistance values. They also show that
the choice of shunt resistor can provide
the high-frequency equalization neces-
sary for various record types.

Next month we shall discuss two
other pickup types and shall go into
the subject of pickup equalization. END

k—\/\ EA..

Suggested by Gerald Drew, Sacramento, Calif.
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IMPROVED ROTATOR UNET
—Speed increased to 2 rp .
Magnetic anti-drift brake.
Smoother synchronizatien
with control units,

MODEL T-10, finger-tip electrically controlled
Allianze Tenna-Rotor with direction indicator
dial. Extremely accurate. Modern styling by
Reinecke & Associates . . « . « <« . $44.65

automatic antenna rotator on the market.
Just "set it — forget it"—this new madel outomatic

Here’s how Alliance

pre-se,’s for you.'— Alliance Tenna-Rotor. Reinecke-designed . . $44.95
New styling sells on sight! Style’s the thing, and 2 $500,000 ad campaign sends sales your
Alliance has it! More eye-appeal, more buy- way! Alliance keeps spring promises!

appeal in these smart, new Alliance Tenna-Rotorsand TV Spots—eye-compelling “home” demonstrations—
the Alliance TV Converter! Boost your sales, boost  more than 16 million viewers on more than 100 sta-
your profits with Alliance — the line that backs you!  tions—thisis our fifth straight year of TV advertising!

ALLIANCE
TV CONVERTER — full-page ad in this top censumer
magazine! Newspapers—dominant,
adds all new UHF channels. sales-making ads in key markets!
Advertised on TV! The . Point-Of-Sale Displays— full-color,
quality converter built to Magazme on-the-spot reminders!
last! ... ..... $42.50

OVER ONE AND ONE-QUARTER MILLION ALLIANCE TENNA-ROTORS NOW IN USE!

ALLIANCE MANUFACTURING CO., ALLIANCE, OHIO

JANUARY, 1954
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KAY-TOWNES

OO0

ALL-CHANNEL VHF ANTENNAS
EVER DESIGNED! ‘

~ GUARANTEED

= TO CUT-PERFORM ANY OTHER
ALL-CHANNEL VHF ANTENNA
ON THE MARKET

Practically every TV Antenna maker in America has made

just such statements as these . . . but, there is a lig difference o
in making these broad claims and then being able to back L
them up’

WE CAN! We are prepared to run a PERFORMANCE
TEST with anyone . . . anywiere . . . anytire . . . to prove 2
the vast superiority o the new SUPER “KATYS” over -
all otfer allchannel VHF aatennas . . . regardless ¢f manu- '
facture, design, type or number of beys! 1
IN FACT. WE WILL POSITIVELY AND ABSO-
LUTELY GUARANTEE THAT DUR SINGLE-BAY
SUPER KATY WILL OUTPERFORM ANY VHF
4-BAY ANTENNA MALE TODAY!

S s ¢ Our 2-Bay SUPER KATY :s designed for exiremely digfi-
P — -—— XM cult reception aress. It has been tested in many practically
P . o ‘M impossible locaticns . . . AND HAS NEVER FAILED
g ’ TO BRING IN A PICTURE RATED EiTHER “WERY
GOCD” OR “EXCELLENT”!

w
/7 2
42- WIN DEVELOPMENT... m;\

THE AMAZING SUPER KATY DESIGN MAKES OTHER VHF ALL-CHANNEL rl‘_ J?\
ANTENNA DESIGNS A5 OBSOLETE AS THE HORSE AND BUGGT! .
WE CHALLENGE YOU TO TEST IT . . « ANYWHERE!

T’Z’nx\, Fiy

Cepyright 1959
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%Wﬂl! ‘'WORLD’S FINEST ALL-CHANNEL VHF RECEPTION!

The SUPER KATY all-channel VHF
antennas feature a twin-driven array with
a combination of special cut elements for
a close 300 OHM impedance across the
entire VHF Band. This feature in con-
Jjunction with the long, accumulative fan
dipoles, with directors and reflectors
properly cut and spaced, results in per-
formance never before obtained by any
antenna design . . . including our own
“BIG JACK?”, whose design has been so
widely ““hijacked”.

Actual tests show that the Single-Bay
KATY-1 will outperform any 10-element
Yagi on every channel, 7 through 13 ..,
and will perform as well as any 10-ele-
ment Yagi on every channel, 2 through 6.

List Price
SUPER KATY-T . . . . « » » $25.00
Single-Bay

SUPER KATY-2 ., « o o » o » $50.00
2-Bay

K-T Anfennas are sold through selected distributors only , . , write for nome of your nearest jobber,

] 1€ S ne rieida

G

KAY-TOWNES
ANTENNA COMPANY
ROME, GEORGIA

e GG
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MORE ABOUT ATTE N U ATO RS

Maintaining proper attenuation and

impedance reflection when

connecting two different impedances

December) on the design of constant

impedance attenuators, the author

stated that attenuators perform cor-
rectly only when properly terminated.
If terminated with impedances other
than those on which the design is based,
both attenuation and impedance reflec-
tion through the attenuator become in-
correct. Two of the three charts here
deal with the result of using an at-
tenuator of the constant-impedance type
with incorrect impedances, while the
third shows how to design matching
pads for connecting together two dif-

IN THE preceding article (page 36,

By N. H. CROWHURST

ferent impedances so that both termi-
nating impedances are matched.

Chart I is a simple alignment abac
(alignment chart or monogram) with
two impedance scales on the outside
and a reference line in the middle,
giving on the left, the ratio between
the impedances on the outside scales,
and on the right, the mismatch loss
resulting from connecting these im-
impedances together.

If a constant-impedance attenuator
is connected to one of the working im-
pedances, and is correctly designed for

(TEXT CONTINUED ON PAGE 120)

. |
ki 1
n ) ) @
= = E x x

8 8338

) |
g 8 & & ggsg =

Ohms
Z,

Mis-match ratio

b

25uppaduy;

101DNhUANY
weIsueD +

Chart I—Reference line in the middle gives the ratio between the impedances and attenuation resulting from mismatch.
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& NEW WALSCO GOLD DIPOLE YAGI (vHF)

No less than 24 kt. gold plating on the receiving cipole of

*his great, new, 10 element Yagi. Why gold? Because gold -esists
corrosion better than any other metal...and gold is an excellent
2onductor. Like the most powerful radar antennas, the

AMAZING Walsco Gold Dipole Yagi gaarantees permanent high gain :n
any location, under all wea:her conditions. It’s custom-made for
3 Y E A R each location. The only Yagi that carries a 8 year unconditienal

guarantee! And it costs no more than conventional Yagis.

® NEW WALSCO IMPERIAL CONICAL (vHF)

(4

GUARANTEE

Here’s the first radical improvement in Conicals. A new insulator
which utilizes “barrier discs” and 2 inches of air space

between the terminals prevents “sherts.” Soot deposits, dirt,
noisture, salt, etc., cannot affect the insulator. This great, naw
Conical will therefore main:ain high gain performance

tnder any and all weather conditions. Front-end hardware is
stainless steel to prevent cosrosion losses permanently.
Takes only 2 minutes to assemble because there’s no loose
hardware. Nothing compares to the Walsco Conical at any price
. .and it’s backed by the oniy 3 year unconditional guarantee!

Write for complete information

NALSED ELEGTHONIES BUAPURATION

3302 Crenshaw Boulevard, Zos Angeles 16, California

www americanradiohistorv com
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*Reissue Pat. [f‘\\

No. 23,273

The complete line of amprenoL VHF and UHF antennas are a
dealer’s best investment in his business—selling up to quality
with ampHenoL results in customer satisfaction

and better profits.

AM PH EN OI. dealers have a won-

derful prestige in their community.
Set owners equipped with an
AMPHENOL antenna can see the differ-
ence in the picture quality of their
set and sets receiving with other
makes of antennas. They are pleased
that their dealer recommended the
best antenna—and they let their
friends know about it. The reputation
of ampHENOL dealers for quality is
very satisfying to them and to
AMPHENOL.

114-058

| T PAYS
TO SELL

UP TO
QUALITY

114-060

Better business also results from sell-
ing up to quality. Sales increase,
profits increase, dealers prosper. An
important savings in service calls is
made with quality AMPHENOL antenna
installations —the antenna stays up,
provides top reception for years.

Prosperity and prestige have
proved an unbeatable combination
for every amMPHENOL dealer.

RMPHENO
AMERICAN PHENOLIC CORPORATION
chicago 50, illinois

(834054
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Chart III—To determine minimum aitenuation necessary for correct matching, and resistor values required for L-pads.
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AS *85.(
NOW °41.95

*43.05

BACK VIEW

12 TUBE HI-FI FM-AM TUNER

AT FABULOUS 50.6% SAVINGS!

TREMENDOUS NATIONAL
ACCEPTANCE!

Just a few weeks ago, Radio Shack contracted to buy
the ENTIRE output of Approved Electronic's new V-2
tuner. As soon as the word got around that a REAL hi-fi
bargain was available, orders have literally poured in;
we shipped them out just as fast as they rolled off
Approved's assembly line. Yet our stock position now
enables us to guarantee AT ONCE delivery — at least for
the next few weeks!

EXCLUSIVE AT RADIO SHACK CORP.!

The brilliant new Approved V-i2 is available ONLY at
Boston's famous Radio Shack — nowhere else in all the
world. And at no other place can you buy a [2-tube,
double.limiter/FM detector, FM-AM tuner for $4)1.95
{or even $71.55)!

GUARANTEED FM SENSITIVITY!

We flatly (and proudly) guarantee 15 microvolt sensitivity
for 20 db quieting on FM, and better in many instances!
Compare! Also, the AM. sensitivity is for better than
V-12's antecedant, the highly regarded Approved A-710.

SEPARATE V-12 POWER

Yes! All This
For $41.95 —

® 12 miniature tubes

® Germanium diode

® Double limiters
ang FM detector

® Tuned RF FM .

@ Tuned RF AM

® Separate RF, IF
stages on FM, AM

@ 6-gang condenser

©® Cathode follewer output
30-15,000 cps

© Band-indic.slamps

" ® 15 uv sensitivity FM

©® Ultra compact chassis

®B8Ys Wx53% Hx8D.

@ Full RETMA guarantee

® Requires®.3V AC @ 44,
190V BC @ 55 ma-supply.

©® Order No. 36-207, 7 Ibs.

jgezj.n ”«J

BOTTOM VIEW
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that impedance, the presence of the
attenuator will not affect the mismatch
loss, because the impedance reflected
to the opposite terminals will be the
same as the correct impedance termi-
nating it. This applies to only those at-
tenuators, either where the constant im-
pedance characteristic applies for both
directions, or, in the case of L pads,
where the attenuator is correctly ter-
minated in the direction for which it is
designed to have constant impedance. It
would be pointless to extend the chart
for other cases using L pads, because
there seems to be no reason why the
correct matching type L pad could not
be used.

The mismateh loss, over and above
the attenuation of the attenuator, will
be quite independent of either the type
of attenuator or the amount of attenua-
tion for which it is designed.

Chart II deals with the mismateh re-
flection through the attenuator. The
diagram on page 119 shows that the
attenuator is designed for a working
impedance Zy and a specific attenuation
in db. It is, however, improperly termi-
nated by the impedance Zs. As a result,
the chart shows what impedance will
appear at the opposite end of the atten-
uator, represented by the symbol Z»’
The type of attenuator is unimportant.
What affects the mismatch reflection
is the design figure of attenuation for
the particular unit.

It is also unimportant whether the
designed attenuation is achieved in
one stage or in a number of separate
stages. For example, the mismatch re-
flection would be the same through 40
db of constant-impedance attenuation,
whether this was made up in a single
pad, or of a number of separate pads
of, say, 20 plus 10 plus 5 plus 2 plus 2

I plus 1.

Example 1

A constant-impedance attenuator de-
signed for 5,000 ohms is terminated
by a resistance load of 5 ohms resulting
in a mismatch loss.

To find the mismatch loss: Chart I,
using Zo 5,000 ohms and Z; 5 ohms,
gives 24 db. Using Chart II to find the
mismatch reflected impedance, Z2/Zy, as
given from Chart I, is .001, which will
be indistinguishable from zero at the
right-hand side of Chart II. This
means, that, to all intents and pur-

| poses, a 5-ohm resistance connected to a

5,000-ohm attenuator is a short circuit.
Suppose the attenuation is designed for
20 db, then by using the straight-edge,
or ruler, as shown in the key on Chart
11, Z.'/Zy is given as .98, which means
the input impedance is .98 x 5,000 ohms,
or 4,900 ohms.

If the attenuation was 10 db, Z2'/Z

NOTE: For use with any amplifier, :
becomes .82, making the impedance at

SUPPLY
B 110-115V 50-60 cy. Delivers 63V @
TV, radio; designed especially for

4A, 190Y DC @ 55 ma. Only 35 x 4%

B B oo N o fer Net sizos  high quality hi-i home systems. the input end of the attenuator 4,100
ohms.
ORDER BY MAIL, PHONE, WIRE! FREE 224-PAGE CATALOG!
\ Example 2

An attenuator is designed for 250
ohms and 1is actually terminated by
600 ohms. Using Chart I, the ratio
Z,/Z, is 2.4, and the mismatch loss
attenuation is slightly less than 1 db.

RADIO-ELECTRONICS
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%\ D I A S A
TIMES MORE POWERFUL
$36.715 THAN ALL OTHER ANTENNAS
e, Solues Your Problem in Youn rérea

The Super 60 is the general purpose Yesl we said YOUR area. With the FCC

model for :onfij'ions prevoi!ing En allo:afing over 2,000 new TV quﬁons cover=
most communities today. Within

LIST PRICE

$24.50

SEE YOUR

o e 15 10 20 UHR-viF  ing 12 VHF and 70 UHF channels, your area

stations will be on the air within
a 60 mile radivs of every fair
sized community. With the instal-
lation of the Super 60, you are
improving your present reception
in all directions and you are
ready for the future.

The Suburban 40 has been devel-
oped for suburban areas where the
stations are closer ond ftrouble
with distance is less of a problem
— but the advantage of all di-
rection all channel reception is
necessary. A low priced high
quality antenna for the present
and the future.

Here is the real go-geter of the

is due to change and you will require an
antenna able to receive both UHF and VHF
channels from all directions. All Channel
Antenna ‘Corp. has just the antenna to fill
your needs and money back guaranteed to
positively bring you at your location, clearer,
sharper, pictures than any combination of
present day antennas using expensive rotor
motors, boosters, etc. With a flick of the 9
position electronic beam selector switch, any
station in any area is instantly brought in on
any TV set clearer and sharper.

JOBBER All Chonnel family. The Ultra 150
reaches out at long distances on
VHF and gives you a bright, dear

POLYMICALENE

4 CQNDUCTOR TRANSMISSION LINE

Low-Loss External Air Dielectric
Matched Impedance
Eliminates End Sealing
Eliminates Condensation
Up to 50% Lless Loss
Than Tubular When Wet
Easily Spiraled

* No Breaking or Shorting
® Patents Pending - T. M. Reg.

picture 150 miles ond more. This
antenna has solved the problem
for thousands throughout the coun-
try where long range reception
was otherwise impossible.

9 POSITION
ELECTRONIC
ORIENTATION
SWITCH

PRICE INCLUDES While antenna reception is guaranteed
Antenna arrays - necessary stacking bars - 9 @s specified, perfect pictures have been
position switch - switch-to-set coupler -

ecessary hook-up harness - 71" stand-offs consistantly received from 2 to 3 times
LIST PRICE = Individually boxed in mailable carton. these disfcmces.

$43.50 Yaad ALL CHANNEL ANTENNA CORP.

SEE YOUR

JOBBER 70-07 Queens BlVd., Woodside 77, N. Y. ‘chkory 6-2304
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THE NEWEST, THE ONLY ONE OF ITS KIND!

8Y%2” OSCILLOSCOPE: PRECISE MODEL #308

Now another great Precise Oscilloscope!
The only 8%” Oscilloscope on the
Commercial Market . . .in Kit or Wired
Form...at an unbelievably low price.
Designed to bring you true TV picture
clarity and laboratory tested accuracy.

ALL THE OUTSTANDING FEATURES OF THE
MODEL 300 as shown below, PLUS:

% INTENSIFIER ANODE

% HI-LOW-NORMAL SYNCH. (A Precise First)
* 8%z INCH TUBE (A Precise First)

* VOLTAGE REGULATION (A Precise First)

“Seeing is Believing”"—Go and See!

your nearest jobber
308K—kit form...... $129.50

SPECIFICATIONS: PRECISE MODEL 300 OSCILLOSCOPE Ly
VERTICAL - Verlical-llal (3db) DC hrough S megacycles with sensitivity of
greater than 10 mitlivolts push-puli®(3.94 Millivolts cm); Constant Resist-
ance; Push-pull input immediately converted to single-ended normal or
reverse phase by shorling bar at iapuls I and 2; Frequency cnmpenszted
vertical stepping attenualor setects AC or OC inputs; Push-pull DC am|
fiers from input through outpul: Internal electronic mixing through mpu!s
1 and 2; five-way binding posts

POSITIONING — Bridge type positioning on vertical and horizontal does
not vary tube characterislics.

HORIZONTAL — Freguency
amplifier; Push-pull Horizontal out.

stepping in

BLANKING — internal (return trace blanked), external (return trace not
blanked). 60 cycle or 120 cycle Blanking through Blanking amplifier cir-
cuit.

SYNCHRONIZATION — Extesnal, Internal Positive, internal Negative.
Internal 60 cycle or Internal 120 cycle syncmonuahon

SWEEP RATE — Driven or non-driven linear sweeps from 1 Cycle to BOKC
in five ranges {1-10 cycles uses external C circuit); Trigger potentiometer.
MAGNIFIER — Electronic magnifer and maRnifier positioner allows any
part of a signal to be magnified up to ten limes {equivalent to 70 inches
of horirontai deflection).
CALIBRATION — Internal square wave callbrator and Potentiometer for
using oscilioscope al a VTVM on Peak to Peak measurements
CALIBRATION SCREEN — €dge-illuminated scate and graticule may be
turned on or off; filtered screen
OUTPUTS ON FRONT PANEL — Plus Gate output; Sawtooth Dulnul 60 cycle
phasing outpul: 60 cycle unphased output; Calibration output

FOCUSING — Astigmatism, focus and Intensily control

CRYT — NEW 7 Tube, normally supplied is medlum persistency type 7IPE
(oscllloscope green trace) — high persistency types available at additional

szcv — Deflection plates available from rear of cabinet.

INTENSITY MODULATION — I modutation through modulation amplifer
GENERAL — Low |0ss components: Over-designed fused power supply for
additional circuitry. Deeply etched aluminum panel: New parts from original
manufacturers (NO SURPLUS); Steel cabinet: 11" x 14" x 17": complete
with Instruction book and ali components; Accessories- Madel 9121(MM2
Demodulator Probe and Modet 960 Capacity Attenuator Piobe available
extra cost — Please see specifications on following pages.

There are many additional teatures and circuits 1n kit form. which may be
added to the Mode! 300 Please write us for descriptive literalure

300K—¥it form $94.95
300W—Tfactory wired — $199.50

MODEL 960
10-1 CA. PROBE
$5.95

MODEL 912 .=
RF PROBe gt
5

MODEL 630K
RE-AF-TY & MARK. GEN.
$33.95

e
MODEL 610K

& PULSE GEN.

MODEL 999
H1-YGLTAGE PROBE
468K 5 $6.98 |

« ‘M}

Prices slightly higher in the West. Prices and
specitications subject to change without notice.
P o e

MCDEL
RES, DECADE BOX
$18.95

MOOEL 907K
DELUXE VAC.

TUBE VOLTMETER
$38.98

VAC. Yoot vomen
$25.98

;
wmsn—$37
ALL ABOVE KITS AVAILABL[ N WIRED FORM

! pRECISE DEVELOPMENT CORP. Dept, RE 25l
999 LONG BEACH ROAD ¢ OCEANSIDE, L. )., NMEW YORK

! GENTLEMEN: Without any obligation, on my part, kindly send l

1 me the following:

[ PRECISE CATALOG

(] NAME OF DISTRIBUTOR NEAREST ME

NAME
ADORESS
CITY. ZONE STATE

DEVELOPMENT CORP.
OCEANSIDE, NEW YORK

www americanradiohistorv com
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Turning to the mismatch 1mpedance
transfer, using 2.4, Z»/Z,, which is in
the left hand part of the arc on Chart
I! and supposing the attenuator is de-
signed for an attenuation of 6 db,
alignment gives a reading of 1.24 for
Zy'/Zo. So, the reflected impedance is
1.24 x 250, or 310 ohms.

If the attenuation is 20 db, the mis-
match drops to a ratio of 1.01, repre-
senting 252.5 ohms.

To avoid any trouble due to mis-
match, which in r.f. can result in re-
flections and their consequent troubles
as well as just losses (as in television
attenuators), it is advisable to design
a matching pad so that both impedances
are correctly matched. This can be done
quite easily with Chart III.

The chart gives the minimum at-
tenuation necessary to produce correct
matehing, and the resistor values for
an L-pad to produce such matching.
This pad can of course be combined
with further attenuators of the con-
stant-resistance type, designed at either
of the working impedances, using one
of the charts in the earlier article.

To use Chart III, the two impedances
to be matched, denoted by Z; and Zo,
are aligned; and the db attenuation
can be found on the left-hand side
of the center reference line. The figure
from this secale is then transferred to
the scale on the right-hand side of the
same reference line, and aligned with
Zy and Z.. This locates the values of
R, and R, as shown in the key on the
chart.

Example 3

Take the case of 5,000 ohms being
matched down to 5 ohms. To do this cor-
rectly, using Z; 5,000 ohms and Zs 5
ohms, the attenuation is 36 db. On the
right-hand center scale, 36 db is so
close to the infinity point as to be in-
distinguishable from it. In aligning
5,000 ohms with this point to find the
value of R, the straight-edge falls
beyond the bottom of the right-hand
line; similarly for the value of Rs. This
can be overcome by dividing by 10 on
the Z scales; then converting the R
value back again by multiplying by
10. Aligning Z; at 500 with the infinity
mark gives R; as 500, which means its
actual value will be 5,000 ohms; simil-
arly Ry is 5 ohms.

Now consider the case where the im-
pedances are closer—the second ex-
ample given above—working between
250 and 600 ohms. Using Z; as 600
and Z. as 250, the attenuation is about
8.8 db. Transferring this to the right-
hand reference scale on the center ref-
erence line, R; is 440 ohms and Rg is
325 ohms.

Values as calculated from the chart
are the exact values required for per-
fect matching. In practice, the closest
preferred value resistor in the 5%
or 10% range will probably give a good
enough match for all practical purposes.
It will almost certainly result in obtain-
ing much closer matching than using
an attenuator without giving proper
attention to matching. In most cases
10% resistors will do. END
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=g, MOST popular |

TR-12 ..a special combination value con-
sisting of complete rotor including thrust
bearing... handsome modern design cab-
inet with meter control dial. . ... $47.95

TR-2...the HEAVY DUTY rotor espe-
cially suited for special TV antenna instal-
lations. Complete rotor with “"compass
control” cabinet having illuminated
“‘perfect pattern” dial . ........ $49.95

TR-1V. .. the same as the TR-12 without
the thrust bearing, complete with meter
control dial cabinet . .......... $44.95

ONE OF THE WORLD'S LARGEST ELECTRONICS MANUFACTURERS SINCE 1912

CORNELL-DUBILIER e RADIART core

SOUTH PLAINFIELD, N. J. a CLEVELAND 13, OHIO
“401a
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4 P.EC™ KITS

Right now there are 100,000,000 radio
and TV

sets — 4 or more years old —
in everyday use. These sets do
not have P.E.C.’s. You’ll
save service time and parts
investment —have greater
confidence in your service
jobs if you replace old-
style components with
P.E.C.'s. Centralab
P.E.C. kits are your
best supply source!

PCK-18
18 P.E.C. units. Re-
place 42 old-style re-
sistors and 52 old-
style capacitors.

Net - - - - $9.00

PCK-110

110 P.E.C. units. Re-
place 255 old-style
resistors and 52 old-
style capacitors.

Net - - - $55.80

PCK-220

220 P.E.C. units.
Replace 525 old-style
resistors and 620 old-
style capacitors.

Net - - - $115.80
All prices subject to change without notice

PCK-45
45 P.E.C. uniis. Re-
place 106 old-style
resistors and 133 old-
style capacitors.

Net - - - - $24,00

each kit)
C.’s. Shows
cross indexing — schematics — tells you how to
test P.E.C.’s. Get complele details from your CRL

distributor or use coupon below.

This P.E.C. Guide No. 2 (included with
tells you how and when to use P.E.

*Trademark — Printed Electronic Circuits

City...

T CENTRALAB !
1 A Division of Globe-Union Inc. ]
T 922-AE. Keefe Ave., Milwaukee 1, Wis. ]
] Please send name of distributor stocking 1
¢ P.E.C. Kits, also additional technical data. 8
(] 1
: DN BTYIE e o e et :

1
: Firm - 1
[ ] 1
8 Address e = |
1 1
1 1
1 1
-
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TRANSISTOR KEYING MONITOR

Easy to construct, and
easy to use, the monitor

makes for clean keying

By I. QUEEN

ANY c.w. operators monitor
their keying by listening to
the blocking of the receiver or
to the clicks of the key. These
methods are O.K. when sending
at slow speeds but are definitely no

| go when sending at 15 words per minute

and higher speeds. Receivers often
block for periods long enough to convert
a dot into a dash and make the operator
stumble over his own fist. Using a bug
without a keying monitor is one sure
way to make the other fellow break off
the contact with some weak excuse like
QRM, QRN, or gotta QRT for chow.

This keying monitor makes it pos-
sible for you to follow your own keying
with ease so you are more relaxed and
can really enjoy the contact. Your key-
ing will be cleaner and the fellow on
the other end will find it easier to copy
and won’t be so eager to run off and
work someone else. It is so easy to
construct and use that no c.w. man
should be without one.

The circuit is essentially an a.f. osecil-
lator with trigger characteristics. No
positive emitter bias is used, so the

www americanradiohistorv com
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Upper left, photo of the
transistor keying moni-
tor. Above, internal
view shows simplicity
of construction.

transistor tends to remain blocked. If a
positive signal energizes the emitter, the
transistor begins to conduct. Current
flows in the high-resistance base cir-
cuit. Due to the voltage drop in this
circuit, a positive bias is placed on the
emitter. The transistor, once conduct-
ing, tends to remain that way.

The base resistor is adjustable. It
may be set to a medium value, so that
triggering is only temporary. Then the
circuit oscillates only for an instant
after its emitter is energized. Removing
the external signal permits oscillations
to die out at once and the transistor
blocks again. This is the correct adjust-
ment for a keying monitor. The monitor
is coupled very loosely to a transmitter
antenna or final tank. When the key is
pushed down, the strong r.f. field trig-
gers the transistor and a tone is heard.
Releasing ‘the key stops the tone. I
didn’t need a crystal to rectify the r.f.
field. Evidently the periodic disturb-
ance of the r.f. keeps the circuit trig-
gered and operates the oscillator. This
circuit will follow dots up to any speed
Mackay can transmit.

RADIO-ELECTRONICS
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“BEST FREQUENCY « STABILITY « ACCURACY”

SUMS UP ALL FIELD COMMENT ON THIS LATEST
HICKOK TELEVISION ALIGNMENT EQUIPMENT

This entirely new and advanced align-
ment equipment represents the latest
HICKOK achievement in offering a com-
plete. fast and accurate solution to TV
alignment.

Many leading TV engineers have tested
this new equipment and highly compli-
ment its practical design for individual
unit use or compatible set use.

The stability frequency and accuracy of
this new equipment plus its ease of use
make the 690 - 691 - 695 today’s best tools
for a more profitable TV service business.

or confusing beats or frequencies gener-
ated by the unit. It is an all around
instrument in view of its very complete
R.F. coverage.

Model 691
Heterodyned Marker Adder

This unit, in conjunction with the Model
695 Sweep Generator and Model 690 Mark-
er Generator provides the utmost in tele-
vision alignment techniques. It takes the
guesswork outl of receiver alignment and
eliminates any errors previously intro-
duced by overloading due to markers.

The 691 provides a marker visible at all
times (including trap points) and will not
change in amplitude or distort the re-
sponse curve what-so-ever. This feature.
in addition to the accuracy and minimum
leakage of the other units (690 - 695). will
greatly simplify any alignment.

The outputs of the sweep generator and
marker gencrator are heterodyned and
applied to an oscilloscope in such a man-
ner that the marker signal will never
pass through the receiver itself—there-
fore cannot cause overloading.

In short, we can say that we are cali-
brating the oscilloscope with a marker
which is visible at all times—even on
the base line.

The 681 is specifically designed as a
companion to the HICKOK 690 Marker
and 695 Sweep Generator; however. it
will work well with any of your present
equipment that has an output of 50,000
microvolts or more.

Many leading TV engineers have tested
this new Hickok equipment and highly
compliment its frequency, stability and
ease of use in offering today’s fastest,
most complete and accurate solution to
TV alignment tasks. See your jobber
today or write factory direct for com-
plete technical information.

All of these features have been developed
with the TV serviceman in mind.

THE HICKOK ELECTRICAL INSTRUMENT COMPANY
10531 Dupont Avenue ¢ Cleveland 8, Ohio

See your
parts jobber

or write direct
for technical
details.

et

N
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JUTSTRNDING for HIGH FIDELITY!

&= COLLINS

TUNERS

and

AUDIO PRODUCTS CO.

Two ALL NEW Complete Kits for

Each Collins Tuner Kit is complete with
punched choassis, tubes, power transformer,
power supply components, hardware, dial
assembly, tuning eye, knobs, wire, efc., as
well as thé completed sub-assemblies: FM
tuninga units, AM tuning units, IF ampli-
fiers, etc., where applicable. All sub-
assemblies wired, tested and aligned at
the factory make Collins Pre-Fab Kits eosy
to assemble even withowt technical knowl-
edge. The end result is o fine, high qual-
ity, high fidelity instrument at often less
than half the cost — because you helped
moke it and bought it direct from the
factory.

FMF-3 Tuning Unit

The best for FM. The most sensitive
and most selective type of “front end'’
on the market. 6 1o 10 microvolts sen-
sitivity. Image ratio 500 to 1. 6J6
tuned RF stage, 6AGS converter, 6C4
oscillator. Permeability tuned, stable
and drift.free. Chassis plate measures
612" x4Y2"". In combination with the
IF-6 amplifier, the highest order of
sensitivity on FM can be attained.
Tubes incfuded os well as schematic
and instructions. Draws 30 ma. Ship.
ping weight FMF.3: 2V/2 lbs. Dial avail-
oble @ $3.85.

IF-6 Amplifier

A remarkable value! é tubes are used
in the IF amplifier: 6BA6 1st IF, (2)
6AU6 2nd and 3rd IF's, (2) 6AU6
limiters and 6AL5 discriminator. High
gain, wide-band response (200 KC) for
highest fidelity. 20 to 20,000 cycles.
Distortion less than V2 of 1%. Draws
40 ma @ 220 volts. Chassis plate di-
mensions: 114 x 212", Shipping

weight: 3 (bs,

AM-4 Tuning Unit $24so

Tops in AM superhet 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-
diote use. Frequency coverage 540 KC
to 1650 KC ot a sensitivity of 5 micro-
volts. Tubes 6BA&6 RF amplifier; 6BES
converter; 6BA6 IF amplifier and 6ATé
detector.. Draws 30 ma @ 220 volts.
Mounts on a chassis plate measuring
4''x7%"". Shipping weight 212 |bs.
Dial available at $3.85.

Every High-Fidelity Need

Calimy Auxdia Produtn Co o1 0 no way
oftikoted wub Collint Rodio Co

555

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 aofter some simple
wiring, it's all set to operate. 11 tubes: 6J6 RF
amp, 6AGS converter, 6C4 oscillator, 6BA6 1st IF,
{2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6ALS
discriminator, 6AL7-GT double tuning eye, 5Y3-GT
rectifier. Sensitivity 6 to 10 microvolts, less than
V2 of 1% distortion, 20 to 20,000 cycle response
with 2DB variation. Chassis dimensions: 12V2"

FM Tuner Kit

wide, 8'' deep, 7'° high. Illustrated manual sup-
plied. Shipping weight 14 |bs,

$7750

The originol 15 tube deluxe FM/AM pre-fab kit
redesigned on a smaller chassis. The tuner now
measures 14"" wide by 12’ deep by 712" high.
This attractive new front and dial assembly opens
‘up new applications where space is at o premium.
Kit includes everything necessary to put it into
operation—punched chassis, tubes, wired and
aligned components, pawer supply, hardwore, etc.
Kit comprises FMF-3 tuning unit, IF-6 amplifier,
AM-4 AM tuning wnit, magic
eye assembly and complete
instructions. All tubes included.
Shipping weight 19 Ibs.

FM/AM Tuner Kit

O FM Tuner Kit [J FM/AM Tuner Kit (] Siide Rule Diol Assembly
| ©#ME-3 Tuning Unit (3166 Amplifier () A4 Tuning Unir

' NAME ...

' ADDRESS

lCl!Y - S =
' Amount for Kit §......... See weights, add shipping cost $.......e

Check [J Money Order O]

} Torat omount enclored $

RECEIVERS

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS I

www americanradiohistorv. com
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Few adjustments or controls are
needed. Finding the proper resistance
between switch and ground may require
a little experimenting. I found 330,000
ohms O.K. If it is too high, oscillations
will continue with the key up. If too
low, the circuit may not oscillate.

The base resistor varies tone. It also
determines trigger conditions. Near
zero, the transistor will be too eritical.
It will oscillate at the slightest touch of
the headphones. Results are best with
about 4,000 ohms in the base ecireuit.

The transformer is the type used in a
TV vertical blocking osecillator. It
measures 250 ohms across the primary
(between GR and BR) and 1,600 ohms
across the secondary. There is no reason
why high-ratio audio transformers
should not work in this cireuit.

I have used this monitor on all bands
with a low-power (80-watt input)
transmitter. The only coupling proce-
dure required is to wrap the short
insulated lead from the emitter once or
twice around the antenna. Placing it
near the final tank also works fine.

ISHORT WIRE COUPLED TO XMITTER

TVERT 0SC TRANS CK722 .5V SW

D [BR 5K STONE
PHONES
O

- 330K
A

Schematic of transistor keying monitor.

@
=

*

Materials for Keying Monitor

Resistors: 1—330,000 ohms, /2 watt; 1—5,000 ohms,
potentiometer.

Miscellaneous: |—vertical blocking oscitlator type
transformer; |—transistor, type CK-722; |—s.p.s.t.
toggle switch; I—I.5-volt dry cell; I—phone jack;

|—4 x 4 x 2-inch utility box,

This instrument can also serve as an
excellent a.f. oscillator. The base re-
sistor varies tone over a fairly wide
range, almost 3 octaves. With a larger
resistor, the variation is even greater.
If much use is to be made of this unit
as a generator, it might be better to
add a switch to disconnect the high re-
sistance. This will do away with the
trigger characteristic and permit the
transistor to oscillate at all times.

This circuit has another curious char-
acteristic, mentioned earlier. When used
as a trigger circuit, you will find that
the instrument is sensitive to mechan-
ical shock as well as acoustic and r.f.
signals. For this reason, turn the tone
control as near to zero as you can
without oscillations. Now, if you tap
the headphones ever so lightly, the cir-
cuit will be tripped and oscillations will
be heard. Speaking or whistling into
the phones will do the same thing. Once
oscillations begin, they may be stopped
by turning off the switch or returning
the tone control to maximum. This
resets the trigger.

Most c.w. men take pride in their sig-
nal quality, and this transistor keying
monitor will enable them to hear them-
selves as others hear them. Its com-
pactness and ease of installation make
it a valuable instrument. END
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THE SERVIGE RUNAROUND
BLOOD AND TEARS

Reprinted hy pernifssion
Copr. 1953 The New Yorker Magazine, Inc.

OBODY knows what TV repairmen
2o through-—nobody, that is, ex-
cept other TV repairmen and, because

we’ve been looking into the subject, us. |

We've learned, for example, that one
of the greatest hazards they face in the
slow completion of their appointed
rounds is children. Hell hath no fury
like a tot about to be deprived of even
an extremely fuzzy image of Rov Rog-
ers, and TV repairmen invariably try
to sneak sets out of the house while
children are at school or (but this is
chancy) naopping. Children are known
to have kicked, pommelled, clawed, and
bitten men engaged in removing TV
sets. Children also go in for making
their own TV repairs, often by kicking,
pommelling, and clawing the sets. A
repairman in Scarsdale tells us he was
recently called in to examine a 1948
model that appeared absolutely done
for—no image, no sound, nothing. Now,
1948 is the paleolithic, or flint-chipping,
era of TV, and the repairman was
about to report to the mistress of the
house that the set had better be
scrapped when a two-year-old, the son
of next-door neighbors, darted into the
room. The Ilittle fellow hadn’t yet
learned to speak but had evidently
been fooling around with TV all his
life. Sizing up the situation, he brushed
the renairman aside, took off a.sandal,
and slammed it as hard as he could
against the back of the set. There fol-
lowed a sound of tinkling glass from
inside the set, a gummy substance
started running out of the bottom of
it, and then clear on the screen and
loud from the speaker came “Shop,
Look, and Cook, with Ruth Bean.”

Children not only repair sets; they
like to experiment with them. Forcing
foreign ohjects into the cabinet to see
what will happen next is the favorite
sport of many an infant Edison, and in
the past few years repairmen have
reaped a rich harvest of pennies, but-
tons, paper clips, marbles, and dead
grass.

Oceasionally, a TV set will outdo it-
self by accident. Take the case of a set
we’'ve heard about that, thanks to the
combination of a defective tube and a
film of furniture polish on the screen,
managed to produce a sort of color.
The owner of the set was furious when
a well-meaning repairman, summoned
to adjust the antenna, replaced the
tube, and the sereen reverted to plain
old black-and-white.

Some accidental improvements are

both pleasant and alarming. Not long |

ago, a lady in Forest Hills discovered

that whenever she turned on her set, !

her living room began to smell exactly
like the cider mill on her grandfather’s
farm in New England, which she hadn’t
visited in twenty years. Luckily, she
got in touch with her repairman before
getting in touch with her doctor, and
he traced the singular fragrance to its
source. One of the children in the house
had emptied a jar of apple jelly into
the set, and as the tubes warmed up,
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SIMPSON MODEL 480 GENESCOPE FOR AGEURATE TESTING

SIMPSON ELECTRIC COMPANY

5200 W. Kinzie St., Chicago 44, Illincis ® Phone: EStebrook 9-1121 ¢ In Canada: Bach-Sim yson, Ltd., London, Ont.

All the necessary signal sources for alignment of

FM and TV receivers « Includes the Simpson High
Sensitivity Oscilloscope and high frequency crystal
probe for signal tracing « Independent, continuously
variable attenuators and step attenuators for both
AM and FM units offer complete control of output
at all times ¢ O-15 mmegacycle sweep is provided by

a noiseless specially designed sweep niotor hased

on D’Arsonval meter movement principles ¢

The exclusive Sunpson output cable (illustrated)
includes a variable lermination network, quickly
adapted to provide open, 75 or 300 ohm terminations
—the addition of a pad provides attenuation and
isolation. Use of appropriale resistors across cerlain
terminals will provide any other termination required.
A .002 MFD blocking condensor can be added on
any termination for use on circuils containing

a DC component » The FM generator output voliage
is constant within .2 DB per MC of sweep.

dealer’s net $475.00

GURTON BROWNE ADVERTISING

... FIRST CHOICE with
servicemen because
Fenwire is BEST by TEST

*FENTUBE-AIRSPACED and *TWISTTUBE are

*U.S. & British Pat. Pending
FENTON COMPANY ¢ |5 Moore Street, N. Y, 4, N, Y, Tel. BOwling Green 9-3445

outstanding for high performance—low loss—
stable characteristics under all atmospheric
conditions—reduced interference pick up—rea-
sonable price,

Write Dept. RE-1 for literature on complete
FENWIRE line including "TUF-GUY" . . . finest
guywire made.

(Sold through jobbers only.}
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THIS BOOK HELPS YOU

. INSTALLATION
.SERVICE

- inohouse
. \Vcstmgh

Get this ONE DOLLAR book

FREE with your next

235-TUBE PURCHASE

This newest, most helpful book on UHF
conversions is yours free when you buy 25
RELIATRON receiving tubes or one picture
tube from your Westinghouse Distributor.

the biggest profit opportunity since television
came alive.

Get this dollar value for no extra charge with
your next order of 25 tubes! For your nearest

This vital handbook covers conversion data,
tuners and converters, antenna installations,
channel frequency charts, station coverage, and

Westinghouse Distributor, see the list of all
Distributors of Westinghouse RELIATRON

Tubes on the opposite page.

many other necessary, conveniently arranged
facts you will need.

There’s a gold mine in UHF conversions. And
this book will help you make the most out of

ET-95046

you CAN BE SURE...IF ITS
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- (et the Newest, Finest

UHF Conversion Handboo

from one of these Westinghouse Tube Distributors
FREE with your next 25-tube order

i
ALABAMA

Birmingham — James W. Clary Co.

Birmingham — Moore-Handley Hardware Co.

Mobile — Moore-Handley Hardware Co.
ARKANSAS

Little Rock — Southern Radio Supply
CONNECTICUT

Bridgeport — Hatry of Bridgeport

Danbury — Pilgrim Electronics Co.

Hartford — Hatry of Hartford

New Haven —Hatry of New Haven

Stamford — Hatry of Stamford

Waterbury — Hatry of Waterbury
DELAWARE

Wilmington — D & M Radio Sales & Service Co.
DISTRICT OF COLUMBIA

Washington — Electronic Wholesalers, Inc.

— Silberne Radio & Electronics Co.

FLORIDA

Jacksonville — Bay Co.

— Thurow Distributors Inc.

Miami — Herman Radio Supply Co.

— Thurow Distributors Inc.
Orlando — Thurow Distributors Inc.
Pensacola — Grice Radio & Electronics Supplies
St. Petersburg — Thurow Distributors Inc.
Tallahassee — Thurow Distributors Inc.
Tampa — Thurow Distributors Inc.

West Palm Beach — Thurow Distributors, dnc.
GEORGIA
Atlanta — Herndon-Thomas Electronics
— Specialty Distributing Co.
— Yancey Co., Inc.
Albany — Specialty Distributing Co.
Augusta — Specialty Distributing Co.
Macon — Specialty Distributing Co.
Savannah — Specialty Distributing Co.
— Yancey Co., Inc.
ILLINOIS
Alton — Radonics Alton, Inc.
Chicago — Broadwin Radio & TV, Ine.
— Chauncey’s, Inc.
— Clayton Radio Parts
— Irving Joseph, Inc.
— J. G. Bowman & Co.
— Radio Parts Co.
— Walker-Jimieson, Inc.
Danville — Bud Electronic Supply Co.
Elgin — Elgin Electronic Supply
Joliet — Joliet Radio Supply
Kankakee — Radio Doctors Supply House
Oak Park — Melvin Electronics, Inc.
Peoria — Warren Radio Co,
Rockford — Superior Radio Co.
Rock Island — Tri-City Radio Supply, Inc.
INDIANA
Angola — Shaw Engineering Co.
Columbus — H. A. Williams & Co.—Radio Parts
Evansville — Hutch and Son
Ft. Wayne — Wall Distributing Co.
— Warren Radio Co.
Hammond — Broadwin Television & Radio,
Inc. of Indiana
Indianapolis — Graham Electronics Co. Inc.
— Meunier Radio Supply Co.
— Warren Radio Co.
Marion — Mobile Radio Supply Co.
Terre Haute — Archer & Evinger
Valparaiso — Jess Bowman & Assoc.
IowA
Cedar Rapids — Gifford-Brown, Inc.
Council Bluffs — World Radio Laboratories
Davenport — Tri-City Radio Supply
Des Moines — Gifford-Brown, Inc.
— Radio Trade Supply Co.
KANSAS
Pittsburg — Pittsburg Radio Supply
Topeka — Overton Electric
Wichita — Radio Supply Co.
KENTUCKY
Lexington — Lex-Tronics
Louisville — Peerless Electronic Equipment Co.
— Universal Radio Supply Co.
Paducah — Warren Radio Co.
LOUISIANA
Baton Rouge — ‘Ole Miss Supply
New Orleans — Atlas Radio Supply
— Crescent Radio & Supply Inc.
— ‘Ole Miss Supply
— Pelican Radio Supply
Sulphur — General Electronic & Engineering
Service Corp.

JANUARY, 1954
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Hallowell — Powell Radio Supply

MARYLAND
Baltimore — Wholesale Radio Parts Co. Inc.
MASSACHUSETTS

Boston — Commercial Radio Corp.
— Gerber Radio Supply Co.
— Lincoln Electronic Supply Corp.
— Radio Wire Television, Inc.
Lynn — Essex Electrical Supply Co. Inc.
Natick — Willett Radio Supply
New Bedford — E. A. Ross & Co.
Springfield — Regent Sales, Inc.
MICHIGAN
Battle Creek — Electronic Supply Corp.
Benton Harbor — Benton Electronic Supply
Co., Inc.
Detroit — Glendale Electronic Supply
Flint — Lifsey Distributing Company
Grand Rapids — Radio Parts, Inc.
Wholesale Radio Co.
Highland Park — Hi-Park Distributor
Jackson — Matteson Electronics, Inc.
Muskegon — Bell Lourim Electronics, Inc.
Pontiac — Electronic Supply Co.
MINNESOTA
Duluth — Lew Bonn Co.
Minneapolis — Electronic Center, Inc.
— Lew Bonn Co.
St. Paul — Lew Bonn Co.
MISSOURI
Kansas City — Manhattan Radio Supply
— Radiolab
St. Louis — Van Sickle Radio Co.
— Radenics Co.
NEW JERSEY
Hackensack — American Distributing Co.
Hillside — Sherwood Distributors, Inc.
Jersey City — Hallmark Electronics Corp.
Manville — Masters TV Supply Co.
Newark — Emerson-New Jersey, Inc.

— Radio Wire Television, Inc. of N.J.

— Variety Electric Co., Inc.
North Bergen — American Distributing Co.

Paterson — Jersey Electronic Distributing Co.

Perth Amboy — Bennett’s Radio Supply
Teterboro — Van Dusen Aircraft Supplies

Trenton — Allied Electrical Appliance Parts, Inc.

NEW YORK

Albany — Air Waves Electronic-Radio Dist. Co.

Binghamton — Stack Electronic Supply Co.
Brooklyn — Ace Electronics
— Bay Electronic Distributors
— Benray Electronics Corp.
— Hygrade Electronics, Inc.
Buffalo — Buffalo Electric Co. Inc.
— Radio Electric Products, Inc.
Elmira — Le Valley Mcleod, Inc.
Fredonia — Barker-Higbee, Inc.
lthaca — Stallman of lthaca, Inc.
Mineola — Emerson-Long Island, Inc.
Monticello — Fleisher Distributors, Inc.
Newburgh — Chief Electronics, Inc.
New Rochelle — Transvision, Inc.
New York City — Barry Electronic Corp.
— Bay Electronic Distributors
— Emerson-New York, Inc.
— House of Electronics
— Magic-Vue Television Corp.
— Midway Radio &
Television Corp.
— Milo Radio & Electronics Corp.
— Radio Wire Television, Inc.
— Sanford Electronics Corp.
Patchogue — South Bay Radio Distributors
Poughkeepsie — Chief Electronics, Inc.
Rochester — Maseline Radio & Electronic
Equipment, Inc.
Rome — Rome Electronic Supply
Staten lsland — B & D Distributing Co.
Syracuse — Karl-Williams Co., Inc.
Troy — Troy Electronics Distributing

Utica — Electronic Laboratories & Supply Ca.
White Plains — Emerson Radio Westchester, Inc.

NORTH CAROLINA
Charlotte — Dixie Radio Supply Co.

— Westinghouse Electric Supply Co.
Greensboro — Westinghouse Electric Supply Co.

Hickory — Victor Radio TV Supply Co.
Raleigh — Raleigh-Allied Electronics, Inc.
— Westinghouse Electric Supply Co.
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Salisbury — Leonard Electronics of
Salisbury, Inc.
OHIO

Akron — Sun Radio Co.
Canton — Burroughs Radio, Inc.
Cincinnati — Holub & Hogg

— Mytronic Co.

— Radio TV & Refrigeration

Supply, Inc.

Cleveland — Radio Electronic Parts Corps
Columbus — Buckeye Electronics

— Electronic Supply Corp.

— Whitehead Radio Co.
Dayton — Allied Supply Co., Inc.

— Stotts-Friedman Co.
Lima — Allied Suppiy Co., Inc.
Mansfield — Burroughs Radio Inc.
Marion — Servex Distributing Co.

Toledo — Lifetime Electronics
— Warren Radio Co.
Warren — Radio Specialties
Youngstown — Radio Parts Co.
OKLAHOMA
Oklahoma City — Dulaney’s
— Electronic Supply Co.
Tulsa — S & S Radio Supply
PENNSYLVANIA
Allentown — Radio-Television Supplies
Braddock — Marks Parts Co.
Erie — B & D Wholesale Distributing Co.
Harrisburg — Harrisburg Radio Laboratory
Supply
Hazelton — Moyer Electronic Supply Co., Inc.
New Brighton — Television Parts Co.
Philadelphia — Allied Elec. Appliance Parts, Inc
— Almo Radio Co.
— Barnett Bros. Radio Co.
— Herbach & Rademan Co.
Pittsburgh — Cameradio Co.
— Radio Parts Co. Inc.
— Tydings Co.
Scranton — General Radio & Refrigeration Co.
— Penn Electrical Engineering Co.
Wilkes-Barre — General Radio & Electronic Co.
York — York Radio & Refrigeration Parts
RHODE ISLAND

Providence — Television Accessory House
SOUTH CAROLINA

Columbia — Dixie Radio Supply Co.

— Westinghouse Electric Supply Co.
Florence — Dixie Radio Supply Co.
Greenville — Dixie Radio Supply Co.

— Westinghouse Electric Supply Co.
Spartanburg — McElhanney Co., Inc.

TENNESSEE
Chattanooga — Mills & Lupton Supply Co.
— Specialty Distributing Co.
Kingsport — Chemcity Radio & Electric Co.
Knoxville — Chemcity Radio & Electric Co.
Memphis — Electronic Supply, Inc.

— McGregor’s, Inc.

— W & W Distributing Co.
Nashville — Currey’s Wholesale Distributors

— Electra Distributing Co. .

— Moore-Handley Hardware Co., Inc.

TEXAS
Amarillo — Dulaney’s Co., Inc.
Beaumont — Covington Distributing Corp.
Corpus Christi — Hayes Radio Supply Co.
Dallas — Adleta Co.

— Crabtree’s Wholesale Radio Co.
Denison — Denison Radio Supply
Ft. Worth — Sutton’s Wholesale Electronics
Houston — Angie Radio & Supply Co.

— Electro-Mechanical Products Co.

— Hall, Inc.

Midland — Henderson-Hoff
San Antonio — Mission Radio, Inc.
— Modern Radio Supply
Tyler — Radio Service Supply Co.
VIRGINIA
Bristol — Bristol Radio Supply Corp.
Fredericksburg — J & J Appliance Co.
Lynchburg — Eastern Electric Co.
Newport News — Noland Co., Inc.
Norfolk — Radio Parts Distributing Co.
Richmond — Meridan Electronic Equipment Co.
Roanoke — Leonard Electronics of
Roanoke, Inc.
Winchester — Leonard Electronics of
Winchester, Inc.
WEST VIRGINIA
Bluefield — Superior-Sterling Co.
Huntington — TV Supply Co.
WISCONSIN
Madison — Superior Radio Co. of Madison
Milwaukee — Electronic Expeditors Co.
— Marsh Radio Supply Co.
Racine — Superior Radio Co.
Wausau — Electronics, Inc.

The above listing was closed as of November
10, 1953. Watch for new Westinghouse Dis-
tributor Appointments in your area.

ET-95046


www.americanradiohistory.com

130 I
CAREFULLY SELECTED

for EVERY NEED
of RADIO, TV

Service Technicians

NEWCOMERS OR OLDTIMERS
HOW TO TROUBLESHOOT
POSITIVE

A TV RECEIVER
by I. R. Johnson CURES FOR
TV TROUBLES

BOOKS!

A step-by-step guide for newcomers to rapid system-
atic troubleshooting. Read this- book dnd start out
on the right foot!

Over 120 (5Yax8%4") pages........c............ it $1.80

HOW TO USE SIGNAL AND
SWEEP GENERATORS

by ). R. Johnson
First book on all types of signal and sweep genera-
tors. Gives test uses and discusses problems and
their solutions in using this equipment. Applications
of all signal and sweep generators in AM, FM radio
and TV servicing.
Over 140 (5Y2x8142”) pages

TV MANUFACTURERS’
RECEIVER TROUBLE CURES
VOL. 1, VOL 2, VOL. 3 and VOL. 4

Positive cures for TV troubles! Gives you exact direc-
tions for correcting TV receiver performance “'bugs’’.
Each cure is official, factory-authorized, direct from
the receiver’'s manufacturer. Listings by manufacturer
and model or chassis number. Helps correct the most
difficult faults—picture jitter, hum, instability, buzz,
tearing, etc.

Vol. 1, 115 (5YaX8Y4”) Pages.........ccoverveen.... $1.80
Covers 12 brands, Admiral through Dumont.

Vol. 2, 117 (5YaX8Y4") Pages.......c.ccoovwovroveunnns $1.80
Covers 11 brands, Emerson through Jackson.

Vol. 3, 119 (5%ax8Ya”) pages.........ccccovucuueucn $1.80
Covers 16 brands, Kaye-Halbert through Philco.
Vol. 4, Over 115 (5Yx8Y4”) pages.... ..$1.80
Covers 10 brands, Philharmonic thro aw Tv.

VOLUME 5 COMING SOON!
Prominent manufacturers not in first 4 volumes.
ONE SERVICE JOB WILL MORE THAN PAY

THE COST OF THIS SERIES OF BOOKS!

TV SWEEP ALIGNMENT TECHNIQUES

by Art Liebscher, Test Equipment Specialist

Never before has there been a book such as this on
TV sweep alignment! An expert gives you accurate
time-saving methods—and tells you how they work.
Introduces the new Supermark method. Chock-full of
sweep curve pictures. Valuable for servicing in UHF
signal areas.

123 (512x812") pages, illus.................. e $2.10

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

by Rider and Usland
Most complete 'scope book! Cloth cover.

COMPLETE COLOR TV'STORY
INTRODUCTION TO COLOR TV

by Thomas & Kaufman
Complete story on NTSC color TV system. Explains
how color receiver differs from black and white; how
single and triple gun color tubes differ from black
and white picture tubes. Answers all questioss on
present day color TV.
Over 100 (5Vax8Ya") pages, illus ..$2.10

TV TROUBLESHOOTING AND REPAIR
GUIDE BOOK VOL. 2

p by R. G. Middieton
Companion book to best selling Vo!. 1. Finest practi-

cal book to make TV servicing easy. Spot TV receiver ~ 992 (8¥2x11”) pages, 3000 illus..........cccccocoon $9.00
troubles fast. Ali items in TV receivers not in Vol. 1.

Does not duplicate! RECE'V'NG TUBE SUBST'TUT'ON

Vol. 2, 160 (8%2x11”) Pages.................occe........ $3.30

Vol. 1, 204 (8Y2x11”) pages.... ........ccocrvueenn..... $3.90 GUIDE BOOK

by H. A. Middleton
Answers all tube problems by listing 2,500 radio-
television tube substitutions in numerical sequence,
with accompanying wiring instructions, original and
substitute socket illustrations.
224 (8Y2X11") PAZLS....cveeeeeceeeeeeeerree et $3.00

FIRST SUPPLEMENT, RECEIVING
TUBE SUBSTITUTION GUIDE BOOK

48 (8Y/2X11”) PAGES...c.ueeveeeeirrrrns e enssenas $ .99
UHF TELEVISION ANTENNAS
AND CONVERTERS

by A. Lytel
Latest information on all types of converters, .an-
tennas, transmission lines. Valuable for UHF installa-
tion technigues
Over 128 (5Y4x8Y4") pages.........cccvvvcvccren. $1.80

GUIDE TO AUDIO REPRODUCTION

by David Fidelman
A to Z explanation of the reproduction of sound,
design, construction, assembly and testing of sound
systems and their components. Valuable for service
technicians, engineers, amateurs.

Over 250 (5Y2x8Y2") Pages.........co..cocurvrenrerennnn $3.50
OBTAINING AND INTERPRETING
TEST SCOPE TRACES

by J. F. Rider

Over 500 actual photographs of test scope traces.
Shows how to use scopes and what traces mean.
Valuable for servicing TV receivers, fM and AM radio
receivers, audio systems and test equipment. Specific
test equipment set-ups shown with each application.
No other book like it!

Over 140 pages Only $2.40

WRITE FOR COMPLETE RIDER CATALOG
Buy these books now from your jobber, bookstore —
if not available from these sources, write to:

PUBLISHER, INC
480 Canal Street, New York 13, N. Y, _

West Coast Office: Cable Address:
4216-20 W. Jefferson Blvd. Roburnage N. Y.
Los Angeles. California

Joww | Ruzer

Export Agent:

Roburn Agencies, fnc.
39 Warren Street
New York 7, New York
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THE SERVICE RUNAROUND

the jelly melted.

TV sets are sometimes thrown out
of kilter by mice, most of which are
not planted by children. Neither are
they planted by repairmen, though the
accusation has been made. It appears
that mice consider the warm, dark cozi-
ness of the sets ideal for nesting.

Clambering about on the upper
reaches of peoples’ houses is one of
the risks of a repairman’s life. The
weekly meeting of a women’s bridge
club in East Orange was broken up
early this month when a TV man who
was rigging an antenna in an unfinished
attic slipped between two rafters,
plunged through the living-room ceil-
ing, and landed right in the middle of
a card table. The man wasn’t hurt, but
the table was wrecked and two cards
in dummy’s club suit simply disap-
peared.

Last week in Brooklyn, a TV addict
complained to his repairman that his
TV sereen tended to fog over late in
the evening. He’d made the same com-
plaint a dozen times before, and the
TV man had checked the set a dozen
times without finding anything wrong
with it. Acting on a hunch, he stopped
in at his customer’s house along about
11 p.M. and, sure enough, it wasn’t the
screen but the owner of the set, a man
highly susceptible to the beer ads on
TV, who tended to fog over late in the
evening.

Also last week, trouble in the Bronx:
A TV repairman got a call from a Mr.
Schneider, at such-and-such an address,
asking him to pick up a set that had
gone haywire. The repairman had pre-
viously done work for a Schneider at
that address, and next morning he sent
his driver around for the set. Schneider
wasn’t at home, so the driver explained
his mission to a maid, who let him take
the set away. The following day, the
TV man called Schneider to say that
the set had been repaired and would
be delivered in an hour or so. “What
set?” Schneider asked. “I’m looking at
my set this minute. It works fine.” The
TV man had no sooner apologized and
hung up than the telephone rang; it
was Schneider, calling to ask when his
blankety-blank set would be picked up,
if ever. The TV man said he’d be right
over, and over he went, to find that
there were three Schneiders living in
one apartment building. The third
Schneider had already notified the po-
lice that his set was missing, and they
were scouring the neighborhood for a
thief posing as a TV repairman.

Rapio-Erectrontcs will be happy to print
future contributions similar to the ones in
the above article, giving personal experi-
ences of radio and television technicians.
We shall pay $10 for each contribution
used by this department. The contribution
may be either serious or humorous, but
should be an actual experience encoun-
tered by a service technician.
Address all contributions to:

Editor, THe Service Runarouno

% Rapio-ELecTrRONICS

25 West Broadway

New York 7, New York

RADIO-ELECTRONICS
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Germanium crystal grown at Bell Telephone Laboratories (life size). It is sliced into hundreds of minute pieces to makse
Transistors. Transistur action depends an the flow of positive current-carriers as well as electrons, which are negative. Arsenic
—a few parts per 109,000,000—added to germanium produces prescribed excess of electrons. With gallium added, positive
carriers predominate. Latest junction type Transistor uses both kinds of germanium in the form of a sandwich,

THEY GREW IT FOR TRANSISTORS

Heart of a Transistor — Bell Telephone Laboratories’
new pea-size amplifier—is a tiny piece of germanium. If
Transistors are to do their many jobs well, this ger-
manium must be of virtually perfect crystalline struc-
ture and uniform chemical composition. But it doesn’t
come that way in nature.

So—Bell scientists devised a new way to grow the kind
of crystals they need, from a melt made of the natural
product. By adding tiny amounts of special alloying sub-
stances to the melt, they produce germanium that is pre-
cisely tailored for specific uses in the telephone system.

Section of natural germanium, left, shows varying crystal structurs.
At right is sectioned single crystal grown at Bell Laboratories.

This original technique is another example of the way
|Bell Laboratories makes basic discoveries—in this case
the Transistor itself —and then follows up with practical [MPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR
ways to make them work for better telephone service. CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

BELL TELEPHONE LABORATORIES

s

JANUARY, 1954
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NO
INTEREST!!

Buy on our radically new

Superior's new

Model 670-A

Time Payment Plan

SUPER METER

NO CARRYING
CHARGES!!

A COMBINATION VOLT-OHM 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 1,000/100,006 Ohms 0 to 10 Megohms
CAPACITY: 001 to | Mfid. | to 50 Mfd. (Quality test for elec-

trolytics)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .|5 to 7 Henries 7 to 7,000 Henries

DECIBELS: —6 to 18 14 to 438 434 to 458

ADDED FEATURE:

The Model 670-A includes a speclal
GOOD-BAD scale for checking the
quality of electrolytic condensers at
a test potential of 159 Volts.

The Model §70-A comes

housed in a rugged, |
crackle-finished steel

cabinet complete with NET

test leads and operat-
ing instructions.

Superior's new

Model TV-11

TUBE TESTER

SPECIFICATIONS:

The Model 660-A comes
cable test

complete with coaxial
iead and instructions.

MOSS ELECTRONIZ DISTRIBUTING CO., INC.
Dept. B-20, 3849 Tenfh Ave., New York 34, N. Y.

i

| Please 1end me the units rbecked. I am enclosing the down
payment wlth order and agree Lo pay the monthly balance a3

| shown. It f& understeod there will be no carrying. interest or
apy othet charges, provided I send my monthly payments

l when due. It 1s further undarstaod that should I fall to make
payment when due, ihe tull uppuid balance shail become im-

l mediately due and payable,

»

type

denser Leakage

% Tests all tubes including 4, §, &, 7, Octal, Lock-
in, Peanut, Bantam, Hearing Aid, Thyratron,
Miniatyures, Sub-miniatures, Novals, 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-1l as
any of the pins may be placed in the neutral
position when necessary.

% The Model TV-1l does not use any combination

sockets. Instead individval sockets are

used for each type of tube. Thus it is impossible

EXTRA SERVICE — The Model TV-1| may
be used as an extremely sensitive Con-
Checker. A relaxation

quency is one per minute.

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 infernal connections.

The model TV-11 oper-
ates on 105-130 volt 60
Cycles A.C. Comes housed
in beautiful hand-
rubbed oak cabinet com-

plete with portable cover

NET

type oscillator incorporated in this model
will detect leakages even when the fre-

Superior's New Model 660-A AN AC OPERATED

SIGNAL GENERATOR

PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignmeat

SPECIFICATIONS:

® Generates Radio Freguencies from 100 Kilocycles
to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 220 Megacycles on powerful harmonics, ®
Accuracy and Stability are assured by the use of
nermeability trimmed Hi-Q coils. ® R.F. avali-
able separately or modulated by the internal audio
oscillator, — Built In 400 cycle sine wave audio
oscillator used to modulate the R.F. signal also
available senarately for audio testing of receivers,
amplifiers, hard of hearing aids. etc. ® R.F.
Oscillator Circuit; A high transconductance hep-

Tubes used: 1—6BES as R.F. Oscillator, mix-
er and amplifier. 1—6BE& as Audio Oscilla-
tor, 1—8Hé& as Power Rectifier.

.__——_—_—._—_;——————_—__—__————_—_—_——_.'
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tode Is used as an R.F. oscillator, mlixer and
amplifier. Modulation is effected by electron
coupling In the mixer section thus isolating the
oscillator from load changes and affording high
stability. ® A.F. Oscillator Circuit: A high trans-
conductance heptode connected as a high-mu triode
is used as an audio osciliator in a High-C Colpitts
Circuit. The output (over | Volt) is nearly pure
sine wave. ® Attenuator: A 5 step ladder type of

N
NET

O MODEL 670-A ...... Total Price $28.40 H
$7.40 down pavment. Balance $3,50
monthly for 6 months. l

[ MODEL Tv-11 ...... Total Price $47.50
$11.50 down pavment, Balance $6.00 l
monthly for 6 months,

D MODEL 660-A .. ..., Total Price $42.95 |
$12.95 down payment. Balance $5.00
monthly for 6 months. []

O I enclose $.........as down payment, §

RADIO-ELECTRONICS
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Buy on our radically new

1) ¥ | NO CARRYING
INTEREST!! Time Puymenf Plan " uarees::

Superior's New Model 770-A The FIRST Pocket-Sized

VOLT-OHM MILLIAMMETER

USING THE NEW "FULL-VIEW' METER

71% MORE SCALE Features Specifications

AREA!! * 2377mpa;|f/—measures 3" x ‘1’53}?60‘;?5“565 RANGES: 0-15/30/-

B x 2" 00/3000 Volts. 6 D.C.

YD?;, clfh?ugh our 1'new FUL|'.-V|EW % Uses "Full View' 2% accu- VOLTAGE RANGES: 0-7.5/15/75/150/-

”’5;’:"0 type meter d°§°"’?"°5 le"' rate, 850 Microampere D'Ar- 750/1500 Volts. 2  RESISTANCE

acily the bt poadliead Byttt oﬁgf sonval type meter RANGES: 0-10,000 Ohms, 0-1 Megohm.

standar | /2 e:rs, it provides Ié % Housed in round-cornered, 3 D.C. CURRENT RANGES: 0-15/150

Pogegsenle grea. 4a rfwlf. alt £l molded case Ma., 0-1.5 Amps. 3 DECIBEL RANGES:

'°d'°"5 one P"f" gomin r‘"ge. e‘“l; O3 % Beautiful black etched —6dbto +18db, +14 db to +38db,
read type and far the first time it is ptnel. Depressed letters +34 db to +58 db.

now possible to obtain measyrements filled with permanent white

instead of onproximatinns on a pupu- insures long-life even with
lar pricea pwocker-siea ¥.0O.M, constant use,
The Model 770-A comes complete with self-contained

NET

batteries, test leads and all operating instructions. ... ... .y

“~ TELEVISION BAR GENERATOR

THROWS AN ACTUAL BAR PATTERN ON ANY Tv RECEIVER SCREEN

-
- - Two Simple Steps FEATURES:
)

¢ 1. Connect Bar Generator to Provides linear pattern to adjust YERTICAL linearity, height,

Antenna Post of any v centering ® Provides linear pattern to adjust HORIZONTAL

Receiver. drive, width, peaking, linearity, centering @ Provides vertical

2. Plug Line Cord into A.C. sweep signal for adjusting and synchronizing vertical oscil-

Outlet and Throw Switch. lator discharge and output tubes ® Provides vertical signal to

replace vertical osciflator to check vertical amplifier opera-
tion ® Provides horizontal sweep signal for adjusting and syn-
chronizing horizontal oscillator A,F.%, ond output tubes ® Pro-
vides horizontal sweep signal to check H.V. section of fly-back
ond pulse operoting power supplies ® Provides signal for test-
ing video amplifiers ® Can be used when no stations are on

SPECIFICATIONS: el

Power Supply: 105-125 Volt 60 Cycles
Power Consumption: 20 Watts TV BAR GENERATOR COMES
Channels: 2-5 on panei. 7-13 by harmonles COMPLETE WITH SHIELDED

Result: A stable never-shift-
ing vertical or horizontal pat-
tern projected on the screen
of the TV receiver under test.

Horizontal lines: 4 to 12 (Variahle}
vertical lines: 12 (Fixed} LEADS AND DETAILED OPER- NET

Vertieal sweep outhut: 60 Cycles
Horizontal sweep output: 15,750 Cycles ATING INSTRUCTIONS. ONLY

SUPERIOR'S NEW MODEL TV-40

C.RT TUBE TESTER

| A cemplete picture tube tester Tests all magnetically deflected
for little more than the price tubes . . . in the set . . . out
of a "make-shift" adapter!! of the set . . . in the carton!!
The Model TV-40 1s absolutely com. SPECIFICATIONS:
plete!  Self-contained. Including built-
in ;()l?:e;nl;u%’::};'ﬁ‘cglw\s;syp‘t;:tgl;fclte‘:\bt?; o Tests all magnetically deflected picture tubes from 7 inch to
test such tubes; that is by the use of 30 inch fypes.
:,2".';1{35;“;":':.‘:“.‘,,:;"‘L‘sg‘,‘?n‘{;i‘,,i':gg o Tests for quality by the well established emission method, All
number of picture tubest readings on ''Good-Bad'' scale.
o Tests for infer-element shorts and leakages up to 5 megohms.
EASY TO USE: ® Test for open elements.

quality test . . . read direct on Good- buy. Housed in round cor-

Simply insert line cord into any 110

volt A.C. outlet, then attach tester Mode! TV-40 C.R.T. Tube
socket to tube base (lon trap need Tester comes absolutely
not be on tube). Throw switch up for complete—nothing else to

Bad scale. Throw switch down far all nered, molded bakelite NET
leakage tests. case. Only .......
I-__.__________________________._._ —_—— 1
O Model 770-A .......Total Price $15.85
I MOSS ELECTRONIC DISTRIBUTING CO., INC. 3385 down payment. Balance 54.00 i
4 s.
j Dept. B-90, 3849 Terth Ave., New York 34, N. Y. O par generator ... Totay Price $39.95 1
$9.9r lown  payment. lalance o
| Please send me the units checked. T am enclosing the dawn Name - e e o e monthly for & months. |
payment with order and agfree to pay the monthly balance as O Model TV-40 ...... Total Price $15.85 1
| shown. It is understood there will be no carrying, interest of $3.85 down payment. Balance $4.00
I anhy o(tiher ]cha:rges. provided I semt!l myh m%mlhl'y‘pnymenlts AGAress. ....cvceeenn 5ofL " 1190000000006 60 R b0 CH000 monthly for 3 months, |
when due. It is further understood that shoul ail to moke
] Deyment when due. the full unpaid balance shall become im- ' pElae Fogege Jo0s 20 v BEpy 1
mediately due and Dayable. Clty..... 00000000 500696000000 Zone.-..State......... 3660600 O Ship C.0.D. for the down payment.
]

L—————————‘———————————————————————————————————_————_——

JANUARY, 1954
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)\ CLIPPER

VHEF all channel
antenna

Not Just Claims But Unquestioned
Proof Of

® PERFORMANCE — ., engineering
accomplishment providing an outstand-
ing antenna designed for increased sen-
sitivity and higher gain in both primary
and fringe areas.

® ACCEPTANCE __ 2 phenomenal cus-
tomer acceptance resulting from WW’s
superb performance characteristics —
thousands in use throughout the U.S.

® SALES __ performance, design, work-
manship . . . outstanding selling points
to create unprecedented sales demand.
Get your share now!

Specifically enginecred and designed for true and complete all-channel VHF
reccption.

S

—

CHECK THESE FEATURES

Performance charts for the W-W Clipper High Uniform Gain — One Major

fj=t¢ F 1 Foreward Lobe — Narrow Beam Re-

St e duces Ghosts and Noise Pickup—High

E ! = -+, Signal to Noise Ratio — Good Front-

S= l—l : to-Back Ratio Eliminates Co-Channel

==  Interference—Perfect 300 Ohm Match

S—| - Light, Rigid, Quickly and Easily

— Installed to All Heights — Low Wind
Resistance.

.~ ALSO MANUFACTURERS OF

Models 10 and 20 UHF Fans — Mod-
els 30 & 40 Colinear Fans — Model
UH 6 element UHF Yagi — Model
HT High Band VHF Antenna — K
series Original Hairpin, Combination
Yagt Antenna.

wwWw americanradiohistorv com

beautiful mask, fiyback
.transformer and width coil.
ete. . .
11 "s‘sodment of most used
pole, Spee¥. $2 gb

Easily Installed
w

consisting of rectangular tube, 70 de-

TV CONVERSION KITS

Write for our
BARGAIN FLYER No. 22
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values, I.R.C. Ohmite,

TELEVISION PICTURE TUBES
PRICE SIZE
17.95 16RP4A.. ... .....
ONE FULL YEAR
WARRANTY ON ALL TYPES
SEND US YOUR ORDER
AND WE WILL SHIP
FROM STOCK IMMEDIATELY

!

PREMIER TV RADIO SUPPLY
Division of CONTINENTAL CORPORATION
3239 West North Avenue, Chicago 47, Ill.
DEPARTMENT 202 ARmitage 6-5550

COAST ELECTRONICS has the

WVEW precise

82" OSCILLOSCOPE

THE GREATEST OSCRLOSCOPE
FROM COAST TO COAST

ALL THE FEATURES
OF THE FAMOUS
MODEL #300 PLUS :

% INTENSIFIER ANODE

J HI-LOW-NORMAL SYNCH.
(A Precise First)

% 8% INCH TUBE
(A Precise First)

% VOLTAGE REGULATION
(A Precise First)

| See Precise Ad Page 122 SINGINNEEEEANR

The only 8t2” Oscilloscope on the commercial
market today. We have this Precise ‘‘scope” for

you ...
NEW 7~ Oscilloscope Kit. $ 94.95

LATEST 8%2” Oscilloscope Kit....... $129.50

OTHER PRECISE KITS AVAILABLE:
MODEL 903K—YACUUM TUBE VOLTMETER $25.98
MODEL 630KA—RF-AF TV & MARKER GENERATOR

!

(pre-assembled head) $38.95

MODEL 610KA-—-RF SIGNAL GENERATOR
(pre-assembled head) $28.95
| MODEL 635K—UNIV. AF SINE, SQ. & PULSE GEN. $33.50

Terms: All merchandise shipped FOB Alhambra. California. Prices

slightly higher in the west. Prices and specifications subject to

change without notice. Include 20% deposit for €.0.D.'s. WRITE
| FOR NEw CATALOG - FREE!

COAST ELECTRONICS SUPPLY CO.
527 W. Main Street ¢ Alhambra, Calif.
[ Send me.
[ Enclosed find $ deposit. Bol [oe]]
[ Enclosed find $ in full.

NAME
i ADDRESS.

CITY___ ZONE___STATE

Dept. P4

RADIO-ELECTRONICS
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t
CLAROSTAT

’ €

.

05 \W (-Lt/he Cohrlole
“ With factory-assembled fixed 15%” round shaft (C1) or

Yo" screwdriver-siot shaft (€C2) with split locking bushing.

All exposed metal parts have corrosion-resistant finish.
Terminals have svitable finish for ease of soldering.

Llose-fitting covers — no holes or cut-outs. Maximum

A new line of composition- protection against dust and dirt.
element and wire-wound controls Ratings: 37C) and 37C2 composition-element, 1 watt;
designed specifically for custom-built, 43C1 and 43C2 wire-wound, 2 watts; 58C1 and 58C2,

: g 3 watts; 10C) 10€2, 4 :

industrial, laboratory or other b e e
semi-critical applications. These controls Electrical tolerances plus/minus 10% for composition-
de | I - hanicill d element controls up to 100,000 ochms; plus/minus 20%

are de luxe versions — mechanically an from 100,000 ohms to 10 megohms.

eleCtnca“y-—Of the popular Clarostat Wire-wound controls within plus/minus 5% in all ohm-

standard types Widely used in radio-TV ages. Independent linearity to plus/minus 1% for 58C1

JANUARY,

sets and for the servicing thereof. and 58C2, and 10C1 and 10C2 controls; for 43C1 and
43C2, plus/minus 2%.

Available with switches on special order.

Units sealed in dustproof plastic bags within standard
Clarostat cartons. Factory-fresh appearance and condi-
tion, regardless of shelf life.

If you want still better-than-standard quality, per-
formance and life, insist on Clarostat C-LINE controls.

T N V=
= a L ]

JNE A )

AU E -
v >

SR Tr

1954
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TEST INSTRUMENTS
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By DARWIN H. HARRI

HE phase-shift oscillator is a sim-

ple audio-frequency generator. It

produces an excellent waveform,

and is not disturbed by supply-
voltage fluctuations. Positive plate-to-
grid feedback is applied through a re-
sistance-capacitance network (Fig. 1),
which shifts the phase of the plate
signal. Oscillation takes place at the
frequency where the feedback is max-
imum. The approximate frequency may
be predicted by the formula:

P 6 x 104

RC
in which RC is in microseconds (ohms
times microfarads or megohms times
micromicrofarads) and F is in cycles
per second. The phase reversal results
in a large signal loss, so a high-gain
tube is necessary. A pentode is com-
monly used, but a high-mu triode is

200K I 7 +150v

6SL7
R &R
R §Ck 2004
—o
T our
=0
Fig. 1—The phase-shift oscillator.

satisfactory at low and medium fre-
quencies. (In the writer’s opinion, tri-
odes—particularly the 6SL7-GT—pro-
duce better waveforms than pentodes,
and are preferable.)

Several other types of phase-shifting
circuits may be used instead of the net-
work shown in Fig. 1. Of these, the
most important one has the configura-
tion shown, but uses a four-R-C net-
work. In that type the network loss is
much lower, and the gain requirement
is less important. Hence it is more
useful for triode operation, especially at
higher frequencies. The factor 6 in the
frequency equation is changed to 12 in
this case. The discussion here, however,
is about the three-R-C oscillator.

In spite of its good reputation, the
oscillator has certain disadvantages.
The waveform is not always perfect.
Often, too much feedback is fed to the
grid; the grid is overdriven, and the
signal is distorted. Thus, a scope must
always be used in setting up the oscil-
lator. A variable cathode resistor is the
best way to control the gain, and, in
turn, the waveform. A rheostat of
10,000 ohms or so is required. In ad-
Jjusting this, the output will rise from

a minimum (zero) at the extremes of
the resistor to a maximum at some
intermediate value. If distortion ap-
pears at maximum output, good wave-
form will usually be found with the
resistor adjusted on the cathode side of
maximum. If distortion remains at
maximum resistance, it indicates that
the B voltage is too high and should be
reduced. A 150-volt supply is ample in
most cases. An interesting effect that
accompanies the resistance change is a
small (about 109%) frequency variation;
this is one reason the frequency equa-
tion is approximate. When varying the
resistance from zero to maximum, the
frequency first decreases sharply. As
the resistance is increased, the fre-
quency keeps decreasing, reaching a
minimum at the point of maximum out-
put. The frequency then rises as the
resistance is made larger. The rise in
frequency from its lowest point is only
a fraction of the decrease that occurs
initially.

Another disadvantage is the sensi-
tivity of the oscillator to the output
load, affecting both frequency and volt-
age. A buffer amplifier is used between
the oscillator and load to serve as an
impedance transformer. Since the gen-
erated voltage is often higher than re-
quired (a pentode with a 150-volt B
supply may have 25 volts undistorted
output, or 40 volts maximum), ampli-
fication is not necessary. The writer
suggests a cathode follower as a buffer
in place of an amplifier. The simple
arrangement of Fig. 1 is recommended.
Two points should be observed: the
load resistor of V2 should be about the
same as the plate resistor of V1; and
the direct voltage at the cathode of V2
(more positive than the plate of V1)
should be less than the rated cathode-
to-filament voltage for the tube. This
limits the maximum B voltage in this
circuit. This type of cathode follower
cannot be shunted with a small load
since negative peak clipping takes place
when the peak a.c. is equal to the d.c.

A definite maximum frequency exists
for a given tube and B voltoge, which
is related to the tube gain. Experiments
by the writer gave these approximate
maxima: 12AT7, 150-volt B supply, 300
e.p.s.; 12AX7 and 6SL7, 150 volts, 900
c.p.s.; 6SJ7, 150 volts, 5 ke; 6SHT, 150
volts, 8 ke; and 6AGT7, 300 volts, over
100 ke. This is partly due to the fact
that when R is reduced, as required for
higher frequencies, the necessary gain
increases. Ginzton and Hollingsworth
show' that the gain needed for oscilla-

www americanradiohistorv com

An R-C audio-fre-
quency oscillator
that produces an
excellent waveform

tion, A, depends on the ratio of the
net load at the plate, R;, to R, as fol-
lows:

R
A:29+23(T")+4( If{“

R is the resistance of each of the net-
work resistors; they are of equal value.
Similarly, C, the network capacitors,
are also equal. R, is the parallel re-
sultant of the plate resistance, plate
resistor, and load resistor. The gain,
when R,/R is unity, is nearly double
that needed when R is much larger
than R,.

Frequency is determined not by R
alone but by C as well. Neither R nor C
can be reduced beyond a certain point.
Minimum C values found by the writer
were, 12AT7, .001 puf; 6SL7, 500 uuf;
12AX7, 200 puf; 6S8SJ7, 6SH7, and
6AGT7, 25 upf. Operation at minimum C
is not advisable because of oscillator
instability. Minimum R values were:
12AT7, 6SL7, and 12AX7, 150 volts,
150,000 ohms; 6SJ7 and 6SH7, 150
volts, 100,000 ohms; and 6AG7, 309
volts, 10,000 ohms. Oscillation will not
occur with both R and C at minimum.
The smallest R-C product is reached
with C at twice minimum and R at
minimum. Thus, minimum values for
the 6SHT7 at 150 volts are 25 uuf and
100,000 ohms, but the highest frequency
is reached with 50 uuf and 100,000
ohms.

The writer believes that 10 ke is the
practical upper limit since above this

uo[ 1/\&

/

100
100

/,

DCY AT CATHODE
o
=

L1/

/ \
[ \
11/ VRV
y \

70 A A
\/
0 20 40 60 80 100 120 140 160 180 200 220
SECONDS

Fig. 2—Graph shows waveform gener-
ated at a frequency of 0.0055 c.p.s.

point the oscillator becomes extremely
sensitive to stray capacitance.
The equation for the oscillation fre-
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This grent series once again reaffirms Finco leadership! Model
502 is a 2-bcy unit of the colateral* type with a ‘“snap-out"
screen for instantaneous installatien. Model 504 is the 4-bay
versioa, highly effective in super fringe areas where ultra high
gain is consistantly required. Both models feature high front

- ' J % : to back ratio and excellent impedcnce match 1o 300 OHM line
4 for low signa! fringe areas. Competely preassembled — cor-
1 rosion proof aluminum throughout (including screen) — one

antenna, one transmission line!

@‘ Both Units evailable in 3 models which
N ‘ ; peak on channel ronges shown below
J . R and maintain high gein on bolance of
frequencies:

‘ W i #502A — channels 14-32
L mifvicion ¢ £ ~ #5028 — channels 29-55
FiNcO 1S A NAME SRR #502C — channels 53-83
YOUR CUSTOMERS : .
KNOW BECAUSE OF
THIS POWERFUL

NATIONAL ADVERTISING
PROGRAM!

LOCAL NEWSPAPERS

W8 FARM MAGAZINES

#504A — channels 14-32
#5048 — channels 29-55
, - #4504C — channels 53-83

THE

F'NNEY COMPANY Patert No. 2,566,287

Dept. RE-21, 4417 350, Cloir Ave., Clevelard 3, O. B *keg. U.S Por. OF.

AANUARY, 1954
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One body with 6 interchangeable

terminals for the widest mounting combinations.

Mity
MI'(Z

{type MMU)

CERAMIC CAPACITORS

e Interchangeable terminals take less
room in your parts kit — let you do
the job right

o Just attach the needed terminals to
fit the job.

® Always the right ceramic unit handy
— and without tying up money in a
big stock

e With the improved construction and
processing at point where corona-
effects attack

o Rugged — stable — durable

e Use it at Full Rated Voltage

o Precision manufactured with extra-
large safety margin — greater
dependability

e Now at your C-D Jobber. For his
name and address see your Classified
Telephone Directory. Catalog on re-
quest, Dept. RC-24, Cornell-Dubilier
Electric Corp., So. Plainfield, N. J.

CONSISTENTLY DEPENDABLE

CORNELL-DUBILIER

There are more C-D capacitors in use today than any other make.

PLANTS IN SOUTH PLAINFIELD, NEW JERSEY: NEW BEDFORD, WORCESTER AND CAMBRIDPGE. MASSA*
CHUSETTS; PROVIDENCE AND HOPE VALLEY. RHODE ISLAND: INDIANAPOLIS. INDIANA: SANFORD
AND FUQUAY SPRINGS, NORTH CAROLINA. SUBSIDIARY RADIART CORPORATION. CLEVELAND, OHIO

1% TV DYNATRACER

¢ TRACES TV SIGNALS
AND VOLTAGES

¢ LOCATES DEFECTIVE
COMPONENTS

® REQUIRES NO
ADDITIONAL EQUIPMENT

§ This sensationally new piece of test
f equipment is ideal for trouble-shoot-
| iny television sets ln the home or in
Ihe shop. The “‘DYNATRACER'' will
outnerform  more exnensijve testers
and should pay for itself on the very
first repair.
A Must For Every TV Technician
SPECIFICATIONS The ‘‘DYNA-
TRACER”’ is a self-powered quality
test instrument designed to trace
TV signals through any Video, Souml,
Syne, AFC. Horizontal or Vertical
Sweep Circuit—will isolate trouble
to a stage or component.

E: The '‘DYNATRACER’*
trace voltages (50/500 V. AC/ 1
shorted, Intermittent or leaky (up to 20
MEGOHMS) condensers, resistors, coils. XFormers, etc.

Instruction and Trouble-Shooting Book £nclosed
10 DAY MONEY-BACK GUARANTEE

Cut out advertisement . . . attach name and address
with $5.00 bill, check or money order and maifl to

0 4 ELECTRONICS CO.

8509-21st Ave., Dept. 109, Brooklyn 14, N, Y.

will also

CORONA RADIO K

|
‘ ;
i 3. Easy Assembly e Excellent Reception

SINGLE BAND SUPER
Rocket 115K — Latest superhet
circuit for ultimate in sensitive
reception and tonal quality. Kit
mclut(lleg k?” inecessar\ir %ak
punched chassis, attractive bake-
\~ lite mahogany cabinet, butlt-in
—— loop antenna iron core iFs,
.r big 5" Aln v sp :tubes:
l"SI\7 l”SA’I 12 SQ7 50L6,
‘35Z5 Automatie vol. centrol, beam power out-
put. Tunes 54t0 to 1700 Kc. Sim
eD n-

2 BAND AC-DC SUPER
Plaza B12K—Excellent sens(tlvltv
I‘lsmes standard Broadcast

5 s
3 50L6,
'ts, punched chassis.

instructions !&n-t

| “Kit { $24.75
All kits supplied Iess wire and solder. Please lnctude
259%p deposit with C.0.D. Orders. . E-1

CORONA RADIO & TV CO
136 LIBERTY ST.. NEW YORK 6. N. Y.
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| quency derived by Ginzton and Hollings-
worth is:

~2zRC \/ (RL)

where R, is the same quantity involved
in the gain equation. The equation
shows how the frequeney is affected by
varying the load and by changing the
| cathode resistor (both affect R.). The
factor 6 in the approximate equation

given earlier corresponds to the R,/R
| ratio of 4. If the ratio is 1/100, the
| factor becomes 6.5; at 15, the factor is

5.6; while at unity, the figure is 5.0. It
| Is not necessary to use this equation in

designing an oscillator. The approxi-
| mate form is sufficient.
|  Maximum feedback occurs when the

R-C sections are equal, but this is im-

portant only near the high-frequency
| limit of operation, where the feedback

falls off. Since feedback is reduced by

inequality among the R-C elements, this
| is a way of correcting overdrive. The
| effect of variations in R and C is com-
plicated. However, in the simplest case,
where only one component is changed at
a time, the following relations seem to
be general: the effect of varying C is
the same, regardless of its position in
the network; any C may be decreased
by 0.5 or increased by 5 to 10; the
effect of varying R differs with its net-
work position; the resistor nearest the
plate may be decreased by 0.3 or in-
creased by 1.5; the center resistor may
be decreased by 0.5 or increased by 2
or 2.5; the resistor nearest the grid
may be decreased by a factor of 0.7 or
increased by 4 or 5.

An advantage of the oscillator is its
excellent waveform at very low fre-
quencies. The writer was interested in
finding how well the wave appeared at
the lowest frequency that could be con-
veniently produced. That turned out to
be 0.0055 c.p.s., or 180 seconds per eyecle.
The waveform, Fig. 2, was smooth;
apparently a sine wave. The ecircuit of
Fig. 1 was used, with R, 1 megohm,
C, 10 uf (oil-filled), R, 2,700 ohms, and
Ck, 10,000 uf (electrolytie, 25 volts).
Data for Fig. 2 were taken by reading
the d.c. voltage at the V2 cathode at
10-second intervals. The fluctuation was
from 68 to 114 volts or 46 volts peak-to-
peak, equal to 16 volts r.m.s.

It appears that the size of the capaci-
tors, especially the cathode bypass, be-
comes the limiting factor at low fre-
quencies. In this example, 10,000 uf
seems none too large since the react-
ance is about 3,000 ohms. Oscillation at
ar reduced amplitude took place with
half that value, but ceased with 3,000
uf. At extremely low frequencies no
ordinary v.t.v.m. will read a.c. volts.
However, frequency measurement is
very easy: just count the cycles! An
oscillator operating around 0.1 to 1 c.p.s.
would be excellent for demonstrating
the fundamental action of a vacuum
tube—the generation of an a.c. voltage
from a fluctuating direct current. END

Reference
1E. L. Ginzton and L, M. Hollingsworth, “Phase-

Shift Oscillators,” Proc. IRE., Vol. 29, p. 43
(1941).
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BLAK-RAY SELF-FILTERING e - YOU’'LL FIND

ULTRA-VIOLET LAMP I
| ! '\ PAGE AFTER PAGE OF

BIG VALUES

\

\

i LIKE THESE IN THE 1954
156 PAGE B-A CATALOG

BLAK-RAY 4-watt lamp, model X-4, complete

with U-V tube. This iamp gives long-wave ultra- WRITE US IF YOU HAVE NPT RE‘!!YED 7
violet radiation having a wave-length of 3654 ‘ b — _——— — —
to 4000 angstrom units. Some of the substances BURSTEIN-APPLEBEE CO. Dept. S,

made to fluoresce visibly when illuminated by 1012-14 McGee St., Kansas City 6, Mo.

U-V light are certain woods, oils, minerals,
mitkstone, cloth, paints, plastics, yarn, drugs, {J Send Free B-A Catalog No. 541
{J My order attached for items in this ad.

crayons, etc. This lamp is seif-filtering and
the invisible U-V rays are harmless to the
eyes and skin. Equipped with spectral-finish
aluminum reflector. Consumes only 4 watts and

B TBsh e e enclosed.

can be plugged into any 110 volt 50-60 cycle IN 01 €.k v i iad s ppmowsimvdwesswasy o8« V4 s WA
A.C. outlet. Will give 2000 to 3000 hours of

service. It weighs but I3% tbs. Approved by A QATE05. T o/ a romu St mL th cooni sdos eang = e Sl i i
the Underwriters Laboratories and has a built-

in transformer so that it may be safely used Y mmmreag o I st s e, 8. B st State........

'for long period; when necessary. Extra U-V
ubes are available.

Ship wt. 4 Ibs.

ITEM NO. 135 $]675

UNUSUAL BUY.....c...co0n0unnn {Shp. Chgs. 70¢)

POWERFUL ALL PURPOSE MOTOR | |

S]urdv shaded pole A.C. induc-
tion motor. 15 watts, 3000 rpm.
3"52":1%"; 4 mounting studs;
%" shaft, 3/18” diameter: 110-
120 volts, 50-50 .cycles. A.C.
only. When geared down, this
unit can operate an 18” turn-
table with a 200 Ib. dead
weight. Use it for fans, dis-
plays, Sfli‘mers ozntfb other pur-
f oses. Ship wt. s.
!A E ‘I’TEM N0.pl47 $2.45
UNUSUAL BUY (Shp.Chgs.3S¢)

WATTHOUR METER

Leading makes—recon-
ditioned. |deal for
traiter parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 amp. Heavy met-
al case 82" x 6l/4” x 8”.
Easy to install. Ship.
wt. 14 Ibs.

ITEM NO- 33 $4.590

ONLY (snp. chge. $1.23) -

WESTERN ELECTRIC BREAST MIKE | |

e e e o e e s s e . e e it e e e e )

41-FT. TELESCOPING STEEL MAST
FOR TELEVISION, ETC.

Thousands were previously grabbed up as an out-
standing buy at $24.88 . . . Now, another huge
special purchase from Gov’t. surplus makes possible
_+ this Terrific Bargain. (Original Gov't cost said to

' be $60.00 each.}

"\ Built to rigid Army Specs. (AN-S-2) for portable field ,
lighting . . . ideally suited for a truly superior TV mast as
well as for amateur beams, lighting, flagpoles, etc.
Compare these specifications with ordinary TV Masts . » »
5 sections extend to <1 ft., telescope to 9V ft. Super-
strong chrome alloy seamless steel tubing, Daked brown
weather-proof enamel inside and out. Two machined close-
fitting bushings and 3-hole guy ring at each joint. Sections
extend easily, are held in position by heavy cross pins . . .
May even be raised horizontally fully extended, with no
buckling! Can be dis-jointed for shortening or dividing.
Top section diameter 34” yet stronger than usual TV masts
and of ample size to accommodate antenna mast clamp
hardware. Mid-sections 13g”, 134” and 2Vg”. Base sec-
tion 2V5” diameter.

Makes possible at low cost ground mounted antenna systems
commonly preferred to roof-top installations because of less
hazard for the installer and the home—plus better choice
of antenna location.

Order Now While Available at this Low Frice! Every Mast

: a 2 Brand New.

D R Brand e Shpg. wt. 40 Ibs. speciaL eacH ... 513.69
D LAIERAR A5 00 LIGEHEICI 4 Masts in Original Wood Crate

mounting, adjustable 2-way 9

swivel. Easily fastened straps. For Shpg. wt. 200 Ibs. Lots of 4 for...... S $49097

hame broadcasts, cammunica.

tions etc. Complete with & foot

cord, hard rubber plug. Shera-

csl:‘zed plcie,bncn-rusﬁng finish.
ip. wt. 2 Ibs.

ITEM NO. 152 52-25

NEW LOW PRICE (Shp. Chgs. 35¢)

AMAZING BLACK LIGHT

250-watt ultra-violet light |
| source. Makes fluorescent |
o articles glow in the dark.
Fits any lamp socket. For
experimenting, entertaining,
5 g:usual Iighfit:lg effects. |
S 2 ip. wt. 2 ibs.
Jaf @ ITEpM NO. 87 $2-45 |
3 A SAVING AT (Shp. Chgs. 35¢)

250 POWER TELESCOPE LENS KIT

Make your own high powered & ft. telescope! 1
Kit contains 2 diam., 75" focal length, ground '
and polished objective

BATTERY-OPERATED TELEPHONE HANDSETS

Provides, at an unbelievably low cost, a dependable two-way
phone system, powered by self-contained flashlight batteries
(935 Eveready or equivalent) and operated over two-conductor
wire for distances up to 1 mile with exceptionally fine speech
reception, equal to that of any ordinary telephone.

Ideal for TV installers in making proper alignment of roof
or attic antennas. ‘Just it” for construction gangs, temporary
communication systems in factories, on the farm,in homes or
for emergency uses.

So simple in operation even a child can use it for house-to-
house, house-to-garage, and other play uses. Push button
switch automatically connects battery.

Molded of break-resistant telephone-black polystyrene. Com-
plete, ready-to-use with clips for easy connection to any two-
conductor wire.

No. 20A946.(1 batteries) i
P:r Pair S $4-59 lferpaPI;ir, $3-94

Batteries for above (requires one per phone) No.21A2.Ea...10¢
2~ ) lens and necessary eye Two Conductor Telephone Wire:Na.2A171.Per 100 Feet......95¢

pieces. Magnifies 50x to l
T «,i 50c Pl instruction. NEW! CONTINUOUS-DUTY
ITEM NO. 123 $2.95 1
YOU SAVE AT (Shp. Chgs. 10¢) /4"". ELECTRIC DRILL

P g il .
HUDSON SPECIALTIES CO.

25 West Broadway, Dept. RE-1-54
New York 7, N. Y.

1 am encloring tull remittance for Items circled below.
{He sure w0 include shipplng charges.)

OR, my deposit of $........ Snip balanc .0.D.
MINIMUM C.0.D. ORDER $S5.00. P O LD

€.0.D. ORDERS ACCEPTED ONLY WITH 209 DEFOSIT
INCLUDE SHIPPING CHARGES.

)

)

1

]

]

)

1]

)

: Circle ltems Wanted
0 87 147 3
1

L

L

]

]

’

’

gl

Streamline design, well balanced continuous duty drill with
| popular Jacobs geared key chuck. Features built-in spot-
light for focusing on work in dark recesses of cabinets,
| in attics when installing antennas, anywhere better visibility
is required while drilling.

| Extra powerful with plenty of torque for drilling in hard
| woods or metal without danger of stalling. Precision made
with aluminum die-cast housing and ball thrust bearings. {
Trigger-lock type switch; 2100_RPM no load speed 110-120 &
| Volts, 2 Amp AC-DC motor. 3 cond. cord with grounding
terminal. Shpg. wt. 5 Ibs.

No. 37A302. Net Each.. . .o, $20.96
BURSTEIN-APPLEBEE CO.

1012-14 McGEE ST. KANSAS CITY, MO,

3 132 129 123

Name ..... befsceocea-eveseaes P
Please Print Clearly

-

TERMS: F.0.B. Kaniss Clty. Remit with order,
include postage for parcef post shipments.

JANUARY, 1954
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, Handle any job on any set easier and better!
This complete Ghirardi training shows you exactly
what to do . . . every step of the way.

Let these two up-to-the minute Ghirardi books make it easy for
you to handle ALL types of AM, FM and Television receiver serv-
ice by the very best and latest methods! Learn to handle jobs
faster, better . . . and with less testing! Whether you're a service
beginner or an experienced technician you’ll find the speedy, profes-
sional methods that are so clearly explained can give BOTH your
service efficiency and your earnings a big boost!

7 A “GOLD MINE” OF HOW-TO-DO-IT SERVICE DATA!

lAlmos_tt15()0 pagtlas and over 800 }Jig, indicated. Better yet, you can save

clear pictures and diagrams explain $125 by buying hoth together! Send

EVEI:.Y troul_)lesllloo%ng antd TePRIr 1, money. Practice from these ::reat.

operation so simply it’s next to im- :

possible to go wrong. Each book con- books_ for 10 full days FREE:

tains up-to-date data on the latest _ Mail coupon today to Rinehart

methods and equipment. Books, Technical Div., Dept. RE-14,
Books are sold separately at prices 232 Madison Ave., New York 16, N, Y.

SAVE $1.25!

Make your service library complete!
Have the needed data at your finger-
tips WHEN YOU NEED IT!

If broken into “'lessons'’ and sent to you
as a ‘‘course,” you'd regard this new
Ghirardi training os o bargain ot $100
OR MORE! Instead you buy BOTH big
books at the bargain price of only $12.00
{you save $1.25!)

A. A Ghirardi
More servicemen
have trained from
Ghirardi books
than any other
books or courses
of their kind!

Radio & Television Receiver

2 Troubleshooting & Repair

- Radio & Television Receiver
= . = by Ghirardi & Johnson
1 Circuitry & Operation s ey

illustrations, $6.75

by Ghirardi & Johnson
669 pages, 417 clear
illustrations, $6.50

It's lots easier to repair ANY radio
or television set when you know all
about its cirenits and just why and
how eaeh one works! You locate
troubles in mueh less time and with
less testing. You repair them fuster,
better—mnore profitably!

That's why Radio & Television Re-
ceiver CIRCUITRY AND OPERA-
TION is invaluable to servicemen who
want to be well equipped to handle
today’s complicated receivers! First it
gives a complete understanding of basic
cirenits and their variations. 1t teaches

you to recognize each one quickly. Then
it shows how to eliminate nseless test-
ing and guesswork int making repairs.
‘Throughont, this book gives you the
kind of ahove-average training that
takes the ‘‘heacdaclhes’ out of servicing
-the kind that {its you for the hetter-
paid jobs. Covers all basic circuits used
in modern TV and radio receivers as
well as phono pick-ups and record
hlavers.
Sold separately for 36.50—or see
big MONEY-SAVING COMBINATION
OFFER IN COUPON.

Racked by the how-to-do-1t methods and
procedures 2o clearly explained in this big
hook. you can breeze through all tvhes of
television and radio service jobs easier
and faster than you may have thought
possible!

Throughout its 822 pages, Radio &
Telenision TROURLE-SITOOTING AND
RIEPAIR is an amuzingly complete. how-
to-de-it  gulde 1o wrofessional service
methods . the kind that help you
handte jobs lots faster and make more
money doing it!

I'or beginners. this big hook is un
easily understood course inlocating troubles
fast and repairing them r-i-g-h-t. For
experienced servicemen, it is a quick way

to “‘brush up’’ on specific johs; to develon
hetter methods and shoricuts; or to fiud
fast answers to tough service problems.
Modern troubleshooting is clearly ex-
lained—from quick ‘‘static’’ 1esls to
dynamie signal tracing and all the rest.
Special hard-to-fx troubles are fully co
ered. Step-hy-step charts  demonsirate
exactly what to do on different oberatinns.
A big, telerision section includes every
thing wou need to know for fast, accurate
work on any TV receirer madel or make.
Sold separately for $6.75. Sare
money by ordering the SPECIAL
COMBINATION offer. Send coupon
today. Practice 10 full days FREE!

DON'T THROW OLD
RADIOS AWAY!

o _’This big Handbook con-
—=7" tains just *he data you
need to fix them in a jiffy!

It’s a cinch to repair old radios
] when you have Ghirardi’s faious
RADIO TROUBLESHOOTER'S
HANDBOOK at your side! Many
| users say this big book has made
it easy for them to fix sets that
dealers said eould no longer be
repaired and should bhe junked.

Just look up the make and
model you want to repair. The
Hang!hook shows just what the

T:égé&. trouble is likely to he . . . then
SHOOTER'S ©xDlains step by step exuetly how

o fix it.
"AN°§°°K No guesswork! No useless test-
by Ghirardi

ing! No wasted time!

744 manual- Handbook covers common
size pages  trouble svinptoms of over 4,800
Price $6.50 old models of lLiome and auto
radios and automatic record
chanzers by 202 manufacturers

ifrom Atwater Kent to Zenith. Even begin-
ners ean follow its clear, easy instructions.

CUTS SERVICE TIME IN HALF
ON 4 OLD SETS OUT OF 5!

Gives how-to-do-it data on specific jobs—not
just a lot of general theory. In addition, a big
section is choek full of tube and other component
data, graphs, diagrams, service short cuts and
money-making ideas. Cuts time in haif on hun-
dreds of jobs. Enables you to fix old sets cheaply
for customers and at a real profit to yourself!

Order Radio Troubleshooter’s Handbook in
coupon today for 10-day FREE examination.

BE AN EXPERT ON
MAGNETIC RECORDING!

This how-to-do-it book
makes it easy to
specialize in one of
the fastest-growing
electronic fields

There’s a real future for
men who specialize in the
fast-growing field of mag-
netic recording in all of its
many branches!

From high fidelitv sound
to broadeasting, to sound
movies, industrial communi-
cutions, secret communieca-
tions (speech scrambling),
amateur radio, industrial
sound and noise ineasure-
? ments and many others, mag-

illustrations netic recording is now an im-

Price $5.00 portant factor. This hook
Magnetic Recording, by one of the nation’s
acknowledged experts, clearly explains all details
of the art.

A COMPLETE GUIDE TO RECORDING
METHODS AND EQUIPMENT

First you get a elear understanding of every phase of
wire and tape recording . . . from bhasie acoustle and
magnetic theories to components, equipment and circuits
in present day use. Subjects inelude Acoustic Factors.
Mugnetism; Magnetle Recording Theory and I’raetice:
System  Compouents; Magnetic Recording Equipment;
Magnetic Recording Applications: Instrumentation and
Recording Measurements; The Muagnetic Phonograph,
and many more.

Read it 10 full days at our risk. Order
Magnectic Recording in coupon.

MAGNETIC
RECORDING
by 8. J. Begun
242 pages, 146

CASH IN ON TELEVISION
SERVICE PROFITS!

— Learn Right
from this easily
understood book

Semﬁ)g Good training in television

s service doesn't need to cost you
ik lot of money! This great
book at only $4.00 tells you
step by step what to do, what
mistakes to avoid, what tools,
parts and equipment to use

. . in short, how to handle
all kinds of TV receiver serv-
icing fast. easy and r-i-g-h-t!

b

PRACTICAL

Besides explaining just how

TELEVISION  television work differs from
by Johnson & radio, this hook tells vou ex-
Newitt actlv how to .perform all oper-

375 pages ations in troubleshooting, diag-
230 illustrations nosing and in making repairs.

Price $4.00

CHOCK FULL OF HELPFUL CASE

HISTORIES AND SERVICE HINTS

Idozens of actual television servicing case his-
tories, service shortcuts and tips make the book
ideal for beginners and experienced servicemen
alike.

Subjects include: TV Systein Fundamentals:
R-F, I-F and Deteclior Sections; Video Ampli
fiers; Cathode Ray Tubes; Synchronizing and
Sweep Circuits; Power Supplies; Antennus and
Wave Propagation; TV Receiver Installation:
Test Equipment and Alignment; Wiring and Re-
pair Techniques; Color TV; Receiver Layout
Diagrams and dozens more.

Practice from it 10 days FREE. Order Practical

Television Servicing in coupon.

ron ror JO-day Free Trial!

www americanradiohistorv com
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Here's How to Make

HIGH FIDELITY

Mean What it Says!

JUYST 001!

HIGH
FIDELITY
TECHNIQUES
by John H. Newitt
Staff, Mass. Inst. of
Technology

494 pages, 203 illustrations,
Price $7.50

A COMPLETE GUIDE TO AMERICA'S
FASTEST GROWING HOBBY

Get, better results from "“Hi-Fi”’ by
having all the facts and latest ideas
at your fingertips!

This big, brand new hook by one of
the nation’s experts, brings you the
complete “low down’’ on modern sound
veproduetion methods and equipment.
It shows how to get hetter results at
lower cost; how to build vour own;
low to service hi-fi equipment; discusses all de-
tails of components; compares different methods
AND IS CRAMMED FULL QF HOW-TO-DO-
IT TIPS AND IDEAS.

ANSWERS YOUR HI-FI QUESTIONS
.. . Helps you get top notch results!

Here ure just a few oi the many subjects: How
to get the right hi-fi equipment for your needs;
Hi-fi versus P.A. type speukers; Loud- speaker
construetion and performance; Adjusting bass-
reflex cabinets; Controlling distortion; Getting

ried of “hangover’'; The hest reproducer enciosure;
Selecting o woofer-iweeter; Sound-proofing ma-
terials; All about output transformers; Special

hi-fi cirenits; Ways to suppress noise; Negative
feedback and how to use it; Amplifier construc-
tion lints; Minimizing tuner distortion; Avoiding
chatter; Limiter-cliseriminator vs. vatio detector
FM cirenits; All about IPC()ld\ and record play-
ers; Avoiding record wear: Tips for eusiom build-
ers; Bass-rellex c‘llculdtmns and design charts;
Acoustical horn design data . and literally
dozens of other subjects.

Order High Fidelity Techniques
today for 10.day FREE t(rial!

in coupon

Here's how to get
MORE WORK OUT OF

vour OSCILLOSCOPE!

Oscilloscopes are ‘‘gold

MODERN mines’”’ for servicemen who

OSCILLOSCOPES leurn to use them fullv—and

AND THEIR here is a book thut REALLY
USES SHOWS YOU 1HOWw.

In clear, easily understood
terms, AModern Oscilloscopes
and Their Uses explains when,
wlere and how to use the
oscilloscope how to in-
terpret patterns . . . how to
use your 'scope to handle all
sorts of jobs easier, faster and hetter.

No complicated theory! This book gets right
down to ‘“‘brass tacks” in showing how oscillo-
scopes operate. Then vou see exactly how to use
thein in lah work and on all types of AM, FM
and television service.

By J.H. Ruiter.Jr.,
of Allen B. DuMont
Laboratories, Inec.
326 pages. 370 illus.
Price $6.00

A complete quide to the
HANDIEST INSTRUMENT OF THEM ALL!

Each operation is made as simple as A-B-C.
You learn where and how to use the ’scope on
specific johs; low to make connections; how to
adjust eircuit components,
how to set the controls . . .
and HOW TO ANALYZE
PATTERNS. 370 illustra-
tions including dozens of
pattern photos make things
doubly clear.

'SCOPE EXPERTS
get better jobs
. bigger pay!

Practice from i1 10 davs
FREE. Order Modern Oscil-

loscopes in coupon.

g Here's How to BREAK INTO
¢ RADIO-ELECTRONICS!

More people now in Radio-
Television-Electronics got
their basic training from
this book than any
other of its type!
“The most complete
training  course in  radio
fundamentals ever offered!”’
that's what the ex-
perts say about Ghirardi’s

RADIO PHYSICS world-famous RADIO
COURSE PHYBICS COURSE hook.

by Ghirardi More widely used in World
972 puges, 508 illus. War [II military training
856 seli-test and for home study than

any other basic text.

RADIO PHYSICS
COURSE is the oldest text
of its kind on the market—and still “’best
seller” hecause it s so complete, clear and easy
to understand, even without any previous radio
training. You can buy newer and far more costly
training—but you can’t buy hetter training at
anywhere near the price. Ask the men who know!

Starts right at the beginning with Basic Elec-
tricity. Then it takes you step by step through
the entire field from ecircuits showing basic func-
tions to the final applications of these circuits in
radio-electronic equipment.

questions
Price only $6.50

Study from it for 10-full days. Specify RADIO
PHYSICS COURSE in coupon.

JANUARY, 1954
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Dept. RE-14, Rinehart Books, Inc., Technical Division,
New York 16, N. Y.

N NN OGN R G AN BN G B G BN AN G BN P ED BN ED &N D .

232 Madison Ave.,
(] Check here for MONEY-SAVING

] Radio & TV Receiver

CIRCUITRY & OPERATION . ........ $6.50
[ Radio & TV Receiver

TROUBLESHOOTING & REPAIR $6.75
[J RADIO TROUBLESHOOTER'S

HANDBOOK ..............coo.... $6.50
[J MAGNETIC RECORDING .......... $5.00

Name

Address
City, Zone, State. .. ....
Employer

WwWWWwW americanradiohistorv com

on Ghirardi's Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver
TROUBLESHOOTING AND REPAIR. Price only $12.00 for the two books. (Regular price $13.25
you save $1.25). Payable at rate of $3 after 10 days if you decide to keep books and $3 o month
for three months until $12 has been paid. |f not satisfactory, return books in |10 days and owe nothing.

Check here to order INDIVIDUAL BOOKS

To order OUTSIDE U.S.A.—Special combination offer, $13.00 for both books.
other books, add 50¢ each to above prices for haundling through customs, etc. Sold for
cash only, Any book may be returned in 10 days and money will be refunded.
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Here's How to
SAVE MONEY ON

INSTRUMENTS'

for servicemen
amateurs
.+ . experimenters

BASIC ELECTRONIC
TEST INSTRUMENTS

by Rufus P. Turner
254 pages, 171 illus. Price $4.00

Here, at last, is an instrument
book especxally for servicemen,
amateurs and experimnenters!

Basic Electronic Test Instru-
ments helps you work better and
faster with fewer nstruments;
shiows how to inerease the use-
fulness of old.instruments; how
to choose the right instrument
for each job; how to understand
mstrument rendings and put them
to practical use; how to avoid
buying unnecessary instruimnents

and lots more.

Over 60 instruments from the
old standbys to the very latest
ones are fully deseribed. Their
uses are clearly explained. Work-
saving shortents are outlined.

TEST BETTER - FASTER - RIGHT!

Included are coniplete details on
simple mieters for current and voltage; ohmmeters
and V-O-M's T wvoltmeters; power meters;
impedance meters; capacitor checkers: induetance
checkers; special-purpose bridpes: oscilloscopes:
R-F test oscillutors: signal generators; audio test
oscillators; R-F and A-F measuring devices; sig-
nal tracers: tube testers and many others.

Auniong other things this handy book is & com-
plete training course in the Iatest insiruments in-
cluding grid -dip oseillators, TV sweep and marker
generators: TV linearity pattern generators, square
wave generators, distortion meters, ete.

Dozens of time-saving ‘tricks” help you put
old instruments to new uses.

Check Basic Elecironic Test
Iusiruments in coupon for

10-day FREE trial.

COMBINATION OFFER . ..

{ ] PRACTICAL TELEVISION SERVICING $4 00
[] HIGH FIDELITY TECHNIQUES 50

[J MODERN OSCILLOSCOPES AND
THEIR USES ............cc00c00.. $6.00
[J BASIC ELECTRONIC TEST
INSTRUMENTS . .............c00nn $4.00
[J RADIO PHYSICS COURSE ......... $6.50
For all

L-------—.---
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; 1 EASTERN CONFERENCE
Samuel Brenner, PRSMA, and Max
t/’g . Liebowitz, ARTSNY, were appointed
chairman and co-chairman in charge of
e arrangements for an Eastern Confer-
/ = ence of electronic technicians and serv-
\ W ice dealers. Appointments were made at
! M the October meeting of the National

IS STILL THE FINEST Dealers Assoctation. held in Trenton.
TV CHASSIS EVER DESIGNED

N. J. The meeting also considered plans
| for the proposed conference.

It was decided by the delegates that
under the organization’s charter, three
meetings will be held a year, on the first
Sundays of February, May, and Octo-
ber. The next meeting will be in Phila-
delphia, February 7.

1Y

.
Lj

...and there is no finer 35%\

630 chassis than the
GOLD MEDAL NATESA AWARD TO ARTSD
Fred Colton of ARTSD, Columbus,

Ohio, was proclaimed by Frank Moch,

by | president of the National Alliance of
i 4 Television and Electronic Service Asso-

ciations as the “regional vice-president

- | who during the year did the most to

N . 13 N
MODEL 2430: For yicwre (uhes up to 247, make the convention a success. Mr.
\udto connection for optional use of external Moch also gave credit to the Columbus

i & o 0 amplifier. N g %
Thetre asba'IIeTc‘rlx ::/laster Custom-Designed, Net Price.. . ... (Less Kine)....... $189.50 Association, which turned out the big-
::Su?:m mt ; hasslslfor every MO%(E]L"N:!I;P:I Same as 2430, but with true | gest delegation outside of Chicago. A

i < T . - : | = .
ar: theem red:mrnr:nftflaltty gl Net Pfyicel-m-l- -(Lae:lshzi“n;:;’.h?ef..5199.50 suitable award, known as “The Presi-
P aciors. . MODEL 2439: For new 90° kinescopes. (217 dent’s Cup,” will be presented to
reclangular, 27" and 30”) |
Net Price. ... .(Less Kine).. .. .$262.50 | Mr. Colton.

ARTSD TEN YEARS OLD

The November issue of the Asso-
ciated Radio-Television Service Dealers’
News (Columbus, Ohio) reminds us
that ARTSD was 10 years old Novem-
ber 11. The association was formed
- | with five members, Francis Gibb, Leo
Loudner, Frank Knoderer, Harvey

Check! these NJRT TUBE prices | g, o lobn Sratam, mive o
70% to 90% off list . . .

Write for Detailed Data ]
' TECH-MASTER #rovucrs co.

445 BROADWAY, | 5 5
NERFOr RS T TECH-MASTER Audio Equipment

Despite the November 11 anniver-
sary, the organization decided to post-
pone celebration of its 10th birthday to

T:';t(’;r Pri:; ;:20 Price ;;l:sc Price Type Price the January meeting, at which time the
. .49 i
TeaeT A e oD u e = 22 Gua rantee officers for 1954 would be installed.
Tscr 38 GAF4 . .. 106 6BZ7 .89 7F8 ... .63 =
BIAR SAFS . 3. 60e, 39 12AL5 40 RCA WILL ISSUE BOOK
g EP T ... .42 12AT6 ... .35 1
ILes 49 GAIS 88 6CD6G 108 12AT7 n ALL NJRT TUBES A complete color text for the service
IR 22[‘5" 73 6F6G 37 :g:g;} = 3&: ARE BRAND NEW l technician is promised soon by the
1RS 43 6AQ5 .. 37 GI5GT ... 40 12AV6 ... .50 i UL LT CUAR i Radio Corporation of America. The
37 6AQ6 .. 35 g8 . 50 12av7 57 pUBEEY FOG, book, tentatively titled “Practical C
i o A ) e 59 (2N B VAR, ook, tentatively title ractical Color
15 3 eavesT 36 684 £ g -49 Television for the Servicing Industry,”
1x2 52 6AV6 . ‘35 gsecT Sy e el may be available early in the year.
3 43 bAxaGT 57 6SA7GT 41 12BE6 ... 37 Tyve Price Type Price
TR R A A A R ol g
- 3 i T — : : Fai
= ] 42 GSLIGT . 46 12SK7GT .. 46 25266T .| (3 fou oA o Associated Radio and Television
3azs e 7 CoRChENS noy legAveT .. S0 Bas ... 50 L Service Technicians of New York City
5Y3GT 30 oaNe Frat B4 12SRIMET. 47 35C5 37 soLeaT | (39 | are co-operating with NBC’s TV station
5v16 33 68l Al GVeGT 37 ISHEEE . e v D jeL76T .. 107 | | WNBT and radio station WNBC in a
; \ . . ! G O L sesers B 3 3
W3 st O BWGT W MRher % “Bhsar | Shy® ' g | | campaign for better—and better paid—
. o LD 2 -97 radio and television service in the New

York City area. The case of the service
technician is being presented in a num-
ber of radio and television spots that
would be worth more than $20,000 if
purchased as straight paid advertising.

Station manager Ernest de la Ossa,

e F’ 50
For T.V.
TUBE BRIGHTENER $1.50 ee or sets where voltage supply

is low AC LINE BOOSTER with
LOTS OF I0 . $1.49 Assorted Condensers with ever i

. ), y safety fuse and switch .. .
fube order of $25.00 or more. =L iy

Many 7 volt types not Jisted. All tubes individually boxed. Minimum order
$10.00. Tubes offered subiject to prior sale. Prices subject to change. Orders in pointing out that the service techni-
shipped prepaid if check is enclosed. 25% deposit required on c.o.d. cians rate such attention, stated: “We
shipments, have long realized that we at WNBC

and WNBT rely on the hundreds of
reputable service technicians who keep
millions of radios and television re-

NEW JERSEY TELEVISION SUPPLY CO. Jibviabeminiiietie e
technical help o ita membershing

RADIO-ELECTRONICS

SEND FOR FREE TUBE LISTING.

906A WESTFIELD AVE, ELIZABETH, N.J. EL 3-6166
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FINAL

EDITION

PHILCO TEST EQUIPMENT SPECIFICALLY DESIGNED FOR THE SERVICEMAN

AGAIN PHILGO
LEADS THE INDUSTRY

Serviceman’s needs
seen as Philco’s
Engineering Goal

This new Philco VHF to UHF adapter
pioneers a whole new approach to service
problems and at the same time is the most
economical and practical unit ever offered.
Servicemen are taking full advantage of
the introductory demonstrations of this
amazing piece of equipment now offered
by Philco distributors coast to coast.

The First and Only YHF to UHF
Signal Generator Adapter

Continuing its engineering program de-
signed to provide the serviceman with the
best possible test equipment Philco
Corporation now offers at a fraction of the
usual cost an exclusive highly specialized
adapter unit for converting the output of
VHF TV servicing test equipment to UHF.

One of the Finest Vacuum
Tube Voltmeters ever Designed

Facing up to the task of measuring high
impedance circuits where loading effect
must be kept to a minimum Philco has
again designed a unit which meets the
most rigid engineering specifications. All
reports indicate this unit is unexcelled
for complete and accurate measurements.

JANUARY, 1954

Under the trained eye of a Philco Servi

P o

ceman the amazing model

G-8000 VHF to UHF signal generator adapter is shown in action.

Practical Portable 3-inch
Television Oscilloscope

The tremendous growth of television
requires the most practical and versatile
types of equipment to answer service
needs. Phileo has such equipment, par-
ticularly in its 3"’ scope which is 214 times
smaller than other 3’ units, making it
adaptable to either bench use or field
servicing. High sensitivity and wide re-
sponse make it ideal for TV work.

““Philco Test Equipment Specifically de-
signed for the serviceman!” That’s the
theme of Philco’s engineering program.
A program which you, the serviceman, can
depend upon to supply the very finest in
service test equipment. Discover how easy
it is to own a complete Philco Test Equip-
ment Laboratory. Your Philco Distributor
is eager to serve you by offering his new
special payment plan to best accommodate
your needs. Fill out the attached coupon

as shown and mail to Philco Accessory Div.

www americanradiohistorv. com

Accessory Division
Allegheny Ave. & ""A’' St., Phila. 34, Pa.

7 1 am interested in the Philco Test Equipment
shown here. Please send me details of your
SPECIAL PURCHASE PLAN for obtaining these units.

[ Please send FREE copy of your new booklet
on Philco Test Equipment.

NAME.
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WITH THE TECHNICIAN

ARTSNY DINNER

F A testimonial dinner to president
" Max Liebowitz was held by the Asso-
@l ciated Radio and Television Servicemen
L of New York City on November 19th.

The dinner was attended by more than
60 members and guests.

Master of ceremonies Sam Marshall,
an early officer of the organization, led
in hailing Max as founder and sustain-
ing spirit of the association and one
of the leading figures in the organiza-
tion of the state and national federa-
tions, Others who paid tribute to
ARTSNY'’s president were John Rider,
' Fred Shunaman of RaDIo-ELECTRONICS,
JA(KSON -~ ; Lewis Winner of Service, and Joseph

SEUNH Forman, attorney for the organization.

MODEL 709 ARG, 2 f The appreciation of the membership
E VOLTER s 5 123 was expressed by Arthur Rhine, Phil
1El i ¥ . > Goldfarb, O. Capitelli and Henry Le-

vine.

RSP

INVITE COMPLAINTS

Service technicians of Kalamazoo,
Michigan, plan a series of “clinics” to
clear up any complaints of improper TV
service. Forms have been placed in
shops of all members of the Kalamazoo
Radio and TV Association, and mem-
bers of the public invited to fill out de-
tails on any case in which he feels he
may have been cheated, misled, or
otherwise improperly treated. The com-
plaints, together with evidence that the
customer paid the bill are addressed to
the offices of Kalamazoo RTA.

The organization’s plan is to send
trucks to pick up all sets under dispute
and to examine them at a public clinic
—or series of public clinics—then give
a verdict on whether the work was done
properly and if the charges were jus-
tified.

{  Paul Goeche, the organization’s presi-
dent, stated: “We intend to do this sort
of thing regularly, and if possible elim-
inate any technicians who bring dis-
credit to the field.” END

Ravio Thirtp-Five Pears Ago

In Gernsgback Publications

. 7 - inch meter.

,, ¢ Easy reading 4-color dial.

§ e Calibrated to "0” center scales.
® Single probe for all ranges.

Controls consist of on-off circuit switch, range switch, zero adjust,
ohms adjust, besides switch built into probe for changing from DC

to AC or ohms. Meter is electronically protected apainst ad.
yp ae S teieto HUGO GERNSBACK
Founder
D ’ O 95 oo Modern Electries ... . ............ .. 1908
eu er net pr’ce s o o Wireless Association of America ... ... 1908
Skl el S e
Science & Invention . ... Tllie20
High Voltage Probe (to 30,000v DC) and High Frequency Probe 5‘5::’1':""?20'"“""& o greni i 158
=-wave ra P er v
(200mce) available as accessories. ToISvIsion hsWs .. -ip aocaliy

Some of the larger libraries still have copies of ELEC-
TRICAL EXPERIMENTER on file for interested

readers.
JANUARY 1920

ELECTRICAL EXPERIMENTER

A Celestial Short-Circuit, By H.
Gernsback

Magnetic Storms, by Lindley Pyle

Learning Telegraphy and Radio at
School

Is There a Sub-Electron?, by Rogers
D. Rusk, M.A.

The Radio Compass, by Pierre H.
Boucheron, U.S.N.R.F.

An Oscillion Radio Telephone and
Telegraph

New Undamped Radio Receiver

Radio Fog Signalling a Success

New 165-ft. Portable Radio Mast

See it at your electronics dis-
tributor’s or write us for fully
descriptive bulletin.

JACKSON ELECTRICAL INSTRUMENT (O.

DAYTON 2, OHIO
*'SERVICE ENGINEERED"” TEST EQUIPMENT

IN CANADA: THE CANADIAN MARCONI CO.

LT |

RADIO-ELECTRONICS)
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INCREASED SALES of TV antennas

Sell the antennas that are “selling” for you.
Waord is promoting their new line of Tele-vane

The American Home
Architectural Forum

Better Homes and Gardens
Business Week

House Beautiful

Write today for the giant Tele-vane Sales Kit that
gives you the complete schedule plus many, many
more selling aids. Tie-in with this gigantic selling

THE wnnn PRODUCTS CORP.

DIVISICN OF THE GABRIEL COMPANY
1148 Euclid Avenue, Cleveland 15, Ohio

NEW BEAUTY on the housetops
STyled foe

Antennas right to the consumer with national
advertisements in:
Popular Mechanics Magazine
Popular Science Monthly
Time
House and Garden Book of Building
Newsweek

campaign for the newest, mos} revolutionary idea
in TV antennas yet.

In Canada: Atlas Radio Co., Ltd., Toronto, Ont.

JANUARY, 1954
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NORTH, EAST, SOUTH, WEST...

Federal et @ boad-

Whatever the area or atmosphere... city or fringe... rain, snow
ice, heat, dust, salt spray, polluted air or radiation. .. you'll
find the answer in these quality-controlled cables by Federal —

FOR COMMUNITY TV
s Federals o6 5

K-14 —71-ohm shielded primary transmission line for
community distribution systems. Famous for lowest line
loss, long cable runs and fewer amplifiers required. Ca-
pacitance: 21.5 mmf/ft. Attenuation DB 100/ft: ,57—50
Mec; .90—-100 Mc; 1.42—-200 Mc; 2.3—400 Mc.

RG-11/U—75-ohm shielded low-loss coaxial. One of
the best small-diameter cables. Tops as a community
TV secondary lead-in. Seven strands #26 tinned copper.
Capacitance: 20.5 mmf/ft. Attenuation DB 100/ft:
1.5—-50 Mc; 2.15—100 Mc; 3.2—200 Mc; 4.7—400 Mc.

i s i A e L L3 Y| O

RG-59/U—73-ohm coaxial TV lead-in cable. Highly
efficient as a community system pole-to-house tap-off.
Meets all needs wherever a high-grade installation is a
must. Capacitance: 21 mmf/ft. Attenuation DB 100/ft:
2.7—50 Mc; 4.0—100 Mc; 5.7—200 Mc; 8.5—400 Mc.

R a

K-111—-300-ohm shielded, balanced TV lead-in de-
veloped by FTR. Minimizes noise, snow, ghosts due to
transmission line pick-ups. Ideal for many areas where
good TV was impossible before. Capacitance: 4.2 mmf/ft.
Attenuation DB 100/ft: 3.4—100 Mc; 6.6—400 Mc.

TV-1184 —-300-ohm dumbbell-shaped TV lead-in. A
standard low-cost lead-in for areas without unusual con-
ditions. Cinnamon-brown colorishighly resistant toultra-
violet. Two conductors: 7/#28. Capacitance: 4 mmf/ft.
Attenuation DB 100/ft: 1.28—100 Mc; 3.0—400 Mc.

TV-1182-300-ohm deluxe type heavy-duty TV lead-in
with 90 mil. web. Insulated with “silver” polyethylene,
Federal development that provides maximum weather
protection and long life. Capacitance: 4 mmf/ft. Attenu-
ation DB 100/ft: 1.22—100 Mc; 2.85—400 Mc.

Non-Radiating Lead-ins for MULTIPLEX TV SYSTEMS

= K-125 ~75-ohm coaxial TV
lead-in cable. Double-
shielded and jacketed.
Formerly listed as SP-75.
m-—— K-126-73-ohm coaxial TV
lead-in cable. Double-
shielded and jacketed.
Formerly listed as SP-76.
K-125 alternates for RG-11/U as secondary lead-in
K-126 alternates for RG-59/U as tap-off lead-in

RADIO-ELECTRONICS
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Wherever there are TVY customers...

TV-1182-Provides remarkably low line
loss in fringe areas. Outstanding for re-
sistance to weather and sunlight. Silver-
colored insulation blends with any color
scheme in home decoration.

K-200 (RG-86/U)—200-ohm heavy-duty
ultra low-loss lead-in. Particularly adapt-
able to remote-area installations — espe-

cially long runs and multi-stack antennas.
Also used with rombics.

Federal % Tv-nss

See your local
Federal Distributor
or write to
Federal direct

Dept. D-963

E

300-OHM
ALL-CHANNEL
 TWIN-LEAD
THAT LAUGHS
AT WEATHER

TV-1185’s ““‘Silver’ pigmentation lets you

INSTALL IT and FORGET IT?

FEDERAL's TV-1185 is virtually a “pipeline” for better-than-ever
TV reception ... VHF or UHF. Insulated with the revolutionary
Federal-developed “silver” polyethylene, TV-1185 is amazingly
tough, flexible and efficient.

TV-1185 leads in Weatherometer tests ... fights heat, resists
moisture and other destructive deposits, .. minimizes deteriora-
tion due to sunlight.

TV-1185 keeps the energy field inside the weather-proof sheath
... providing exceptionally low loss...more constant impedance
...a better TV picture regardless of area or length of lead. It’s
easy to install and tight-seal against all atmospheric conditions.

There’s no finer tubular lead-in of its type on the market today!

Capacitance: 4 mmf/ft. Attenuation DB 100/ft:
0.5—=10 Mc; 0.95—50 Mc; 1.25—100 Mc; 1.7—-200 Mc;
2.6—400 Mc; 3.0—500 Mc; 4.5—1000 Mc.

Product of America’s leading producer of solid dielectric coaxial cableg

Federal Telephone and Radio (ompany

1954

SELENIUM-INTELIN DEPARTMENT

WWW americanradiohistorv com

100 KINGSLAND ROAD, CLIFTON, N. 4,
fn Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.
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If you want |
professional sound quality

N A z‘{ll] Sound engineers know that the selection of a fine
-515'&(:?7' o i amplifier, pickup and speaker system is only part
fob . of the story; that unless the turntable is of equal
/&1 "t quality, music reproduction must suffer. That is

9 kl)\ why they insist on such high standards for turn-
A ,‘N/;’{‘) table performance.

do as the professionals do...

Rek-0-Kut precision turntables are made to con-
form to the highest standards in the professional
field, and they certainly represent the finest you
can use in the home. A Rek-O-Kut turntable will
make all the difference in the world. The finer your
present system, the more apparent the improve-
ment will be. Whether you select the deluxe T-12H
or the standard LP-743, the entire performance of
your sound system will become a new and thrill-
ing experience.

precision turntable

Rek-0-Kut Precision Turntables are priced from
$59.50. Write for specifications and descriptive
literature to Dept. J—13

The REK-O-KUT COMPANY

Manufacturers of Professional Disc Recorders and Specialized Sound Systems.
38-01 Queens Boulevard, Long tsiard City 1, New York

Export Division 458 Broadway, New York, U.S.A. Cables: Morhanex
In Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Toronto 2B

SERVICE TECHNICIANS

What was your most unusual service case? Not necessarily the
most difficult one, but the one you will remember longest, either
because of the problem itsel or because of other conditions sur-
rounding the job. f the experience was interesting to you, it prob-
ably will be to other readers of Rabio-ELectronics. We will pay $10
for each "My Most Unusual Service Job" item we consider outstand-
ing enough to publish in this magazine. If the item is striking enough
or carries sufficient technical information to be worth more than $10
in our opinion, it will be paid for at our regular space rates. Address
your stories to

Unusual Service Job

RADIO-ELECTRONICS
25 WEST BROADWAY NEW YORK 7, N.Y.

l

Nationally
Famous

177 Table 20" Console

Check these luxury

511995 it oz 513995

range control, UHF
adaptability, Due
Tanie power supply 217 Consola

20
Acousticlear Sound
512995 System . . . All in 514995
I. 100 . a beautiful Mahog- c
Pledee gl any Finish Cabinet. © Exeise ¥ar

Better Prices on quantity lots.
ALSO AVAILABLE T.v. CHASSIS

All sets have full 1 yr. factory picture tube warranty,
and standard 90 day RTMA parts warranty.

MAIL and Phone orders filled. $25 deposit, Balance
C.0.D., Shipping Charges Add’L

STEPHEN SALES CORP.

45 Croshy St.,, N. Y. 12, Phone WO 4-8233

Pl 109p Fed

Pl. 10% Fed
Excise Tax

Excise Tax

s Dealer Inquiries Invited e

Reduce or Eliminate

TELEVISION
INTERFERENCE

with o

BUD HF-600 Filter

33,57

o B
o Now you can stop
. o or considerably re-
: duce annoying pic-
& ture disturbances
Rt caused by short
wave broadcasting
stations amateur

radio stations, diathermy and X-ray
equipment or airplane and automobile
ignition systems.

Keep your picture clear of distortions
from interference ?icked-up by your
antenna. A Bud Filter will not affect
the strength or quality of your picture.
Easily attached to the rear of your
set. Simple instructions enclosed.
Thousands now in use with excellent
results.

Order your Bud HF-600 Filter today.
Send Check or Money Order. We pay
postage. Add 3% tax in Ohio.

MAIL THIS COUPON TODAY

| Radio & Electronics Parts Corp. 1
3235 Prospect Ave., Cleveland 15, Chio B
| enclose $___ please send me at 1
I once. Bud HF-600 Filters.
Name TN i g 1
I Address . . — :
City —— . State —

- - -]

RADIO-ELECTRONICS
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New Professional
Magnemite”

n, -

Battery-Operated
Long-Play Spring-Motor
Portable Recorder

Specifically designed for maximum professional
performance with greatest operating ease. Fric-
tion free, ball-bearinged drive system enables
tape transport mechanism to run 15 minutes on
a single wind (at 71% ips&. Dynamically balanced
hidden flywheel reduces flutter and wow, equiva-
lent to studio equipment. Incorporates high speed
motor rewind (100 seconds). Built-in spring-
motor meter continually indicates condition of
spring motor. Single knob controls tape and play-
record functions. Safety ‘‘Record” interlock. 4
Models available in speeds of 3%, 7% & 15 ips.

|
Check These Unusual Features: '
|
|
!
|

250 WATT
110-120 VOLT AC

* High-speed rewind

% 15 Minute play per wind
* Hidden high-speed flywheel
% Ultrasonic bias

% Meets NARTB standards
* 100 Hours battery life

% Size: 7 x 10 x 11 inches

* Weight: 14 Ibs.

Write for complete technical literature
and direct factory prices to Dept. RE

AMPLIFIER CORP.
of AMERICA

398 Broadway, N. Y. 13, N.Y.

g ST M. Reg. US. Far. OR.

lING!
WHY |

pay more for questionable
quality* tubular TV lead-in wire?

#

Which Soldering Gun?

You be the judge! Three competitive
soldering guns were to be plugged in
each morning . . . kept connected, opera-
tive, HOT all day. But Soldering Gun A"
lasted only 1% hours, burned out its
transformer and started smoking! Gun
“B” burned out in 21 minutes! The WEN
Soldering Gun with Feraloy tip scored
567 HOURS! Or compare this way — the
WEN Gun with 50c Feraloy tip averages
25,000 soldering connections. Gun “A’
(replacement tip 25¢) 800 connections.
Gun “B (new tip $5.00) 1,627 connec-
tions. That means your soldering con-
nections need cost you but 1/500 of lc
— using the WEN Gun. Practically lasts
forever under ordinary conditions.

THEN THERE’'S THE NEW

Electrie
@ SANDER-POLISHER

Only $I39—5- 1

Ideal for home use and
many shop operations. It's
light (272 lbs ) quiet like an
electric razor and handy ta
. work with. Operates 240

‘t / - strokes per second. Sonds

wood, metal, polishes fur-

Rain, snow, dirt or salt deposits da not ' niture, your car — anything

materially affect impedance and electrical \ GUN"A” | GUN"B” WEN Even gives a good massage
e T— o 1% HR. | 21 MIN. [GUN
ubular construction con- : fa . 5
s ’\" (V g N
reduces ta a minimum high Get the Facts! —See Your Jobber or Write —
ratia signal losses. s o .
Always Look for Orange and Blue Disc of Quality WE" PROD"CTS, |"C., 5808 Noﬂhwesl’ nghway, (hl(ﬂgo 3], “'o

tains and protects the concen-
(Export sales — Scheel International, Inc., Chicogo)

*subject to patent infringement.

LOOK  (s9

for highest quality license-
labeled* Tubular TV Wire...

*JSC Tubular Wire is manufactured under
license of Amphenol Pat. 2543696.

DEMAND (5O

the most for your wire dollar . . . get

BOTH Quality**! AND Low Price**!
**JSC—Highest in Quality . . . Lowest in Price | |
JSC NEW Twin Tubular
TV Lead-In Wire... )

The best low loss, law cost 300 ohm \ ]

|[|_\\\

\X“ ;
o

lead-in for UHF and VHF televisian.

RADIO SUPPLY STORES SELLING THOUSANDS

trated field of energy and

JANUARY, 1954

www americanradiohistorv com
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I've switched to

ERIE
SWITCHES

LTINS

-

The new, full line "of ERIE rotary selector and lever
switches includes twenty-five item numbers. They
are made in four styles, in single or multiple sections,
shorting and non-shorting types. ERIE switches meet
existing RE.T.M.A. requirements. For protection
against the corrosion of heavy silver plated contacts,
each switch is sealed in a durable plastic bag and
then boxed for convenient stocking.

Descriptive literature is available at your
distributors, or write Dept. G for your copy.

°1)
S000080RNINNNNTRNNSNNNNNORRESSERERISREROINER’

\", A %
¢ ( L ERIE components are stocked by leading
: ,,.;\._ electronic distributors everywhere.
l-.‘”' \
A ERlE ELECTRONICS DISTRIBUTOR DIVISION
(G < 44844~ EpiE RESISTOR CORPORATION

Main Otfcer ERIE, PA.
Foctores ERIE, PA. * LONDON, ENGLAND & TORONTO, CANADA

Only STEVE-EL can make an offer like this!
Famous Make —

21" TV
CONSOLE

Complete $1 6 995

STEVE-EL brings you the TV buy of the year. This is
not o kit but o factory wired and oligned chassis. The ) ;
price is far below wholesale so the fomous manufacturer does not wan} his name menjloned, Thﬁ
chassis can be bought with tubes or without or complete in beoutiful. mahogany cquef ol ¥
wood. Complete sets come in 17" or 21". Here is truly exceptional quality TV which will ouvtperform
most receivers on the market today. Em-
ploys the finest of modern engineering
innovations assuring the clearest sharpest

Chassis 1413 wide, 19" deep (controls included). Power supply

141/, wide, 9" deep.

. Complete Chassis Less Tubes $49.95
v

PicibreN e Jist et Complete Chassis with Tubes (Less Picture Tube) 64.95
ust a tew Complete Chassis with Tubes and 177 Picture Tube B86.95
of the many features: Complete Chassis with Tubes and 217 Picture Tube 95.95

A L] a Complete Chassis with Tubes and 17* Picture Tube in
,’Fnsz;':"':”'liﬂ’;e?& aAI'(:'g'"s; Kﬁ,.ss‘m:: cabinet as illustrated. with Safety Mask and Back 159.90

ath storation. e Bal- Complete Chassis with Tubes and 21~ Plcture Tube in
sathodsnsed WithiDCyreitonation cabinet as illustrated, with Saféty Mask and Back 169.90

anced AFC system. e High Voltage using
2-1X2A. e Freauency Modulation Sound
® Range 44.-88Mc 174-216 Mc. e 12 Chan-
nels of VHF. e Separate power supply
with voitage regulator. @ Plug In yoke as-
sembly. e Vertical integrator system. @
AC interlock. ® Filtered heater wiring for
I.F. amplifier. ® Wide range of adjust-
ment controls. ¢ 70° Cosine yoke. * Pre-
cislon matehed components assuring efficient
maximwn performance. e Heavy duty
Alnico V 10" PM Speaker, e Complete
circuit diagram, @ Tubes: 1-5U4, 1.6BQ6,
2-1X2A, 1-6V6. |1-6AX4, 1-68Q7, 3-6CBS6,
3-6‘52, 1-6AG7, i-6AU6, 3-12BH7, 1-6J6,

We have only a limited Quantity of cabinets. First Come,
First Served. Cabinet 40" High x 33" Wide x 22” Deep.

At our 2 stores 61 Reade St., New York 7. N. Y
16

6 washington st., New York, N. Y

Order By Phone: COrtlandt 7:-:0086
Order By Mail: Dept. RE-1, 61 Reade St., New York 7,°'N. Y.

STEVE-EL ELECTRONICS CORP.

Dcpf.m 61 Reade St., New York 7, N. Y.

COrtlandt 7-0086

1-68

WwWwWw americanradiohistorv com

NEW DESIG

JNIew
w tubes

and
Transistors

HE smallest TV camera tube ever de-

veloped for broadeast use has been
announced by RCA. The vidicon, type
6326, weighs only two ounces, and
promises greater efficiency and economy
in the televising of movie films.

The new electronic “seeing eye” is
only a fraction of the size of an icono-
scope tube normally used for film pick-
up, yet it is up to three times more
sensitive and has a spectral response

Smallest TV camera tube, Vidicon 6326.

approaching that of the human eye.
The tube measures 1 inch in diameter
and 6% inches in length. Cameras using
this new pickup tube can be used with
any type TV-film projector.

Developed from the well known indus-
trial vidicon which is not suited to fine-
detail work, the film-pickup type 6326
has a resolution capability of approxi-
mately 600 lines, and needs only one-
third to one-half the light required by
an iconoscope for television motion
pictures.

The vidicon’s visual equivalent of
signal to noise ratio (the ratio of the
intensity of desired video signal to that
of undesired noise signal) has been
measured as 300 to 1. The tube itself
contributes no appreciable noise to the
video signal. The new tube is-also high-
ly suitable for the reproduction of color
films on a monochrome system.

G-E has announced the addition of tube
type GL-6386 to its line of “Five Star”
high-reliability tubes.

The 6386 is a miniature medium-mu
triode with each section being of the

RADIO-ELECTRONICS
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soiire  MIDWEST it
FRE W/954 For 1954 a Completely NEW LINE of

onitowesT . 19197 TELEVISION

TERLADW Cotaloq < CONSOLES
#>" | TABLE MODELS

and

COMPLETE
CHASSIS

at

LOW FACTORY

PRICES

" YOJR CHOICE OF EITHER 12 CHANNEL
VHr or All-Channel VHF-UHF vModeIs

¥ Buy your Televisicn or Radio Direct from the Midwest Factory . . . on
3) DAYS TRIAL . . . Easy Terms . . . and at LOW FACTORY PRICES.
For 34 years Midwest, the world’s largest and oldest exclusive Factory-
To-You radio and television manufacturer, has served hundreds of thou-
sands of satisfied customers all over the world.

EASY TERMS

30 DAYS
TRIAL

"Also—Fowerful New 1354 World-Ranging ANl mcdels |

available in

MIDWEST Series 16 RADIOS EEES

I+ 3eautifel Consoles and Complete Chassis ny, walnut
nis or

Once again Midwest e - iy Ol
- A - =¥ oak.

offers its famous series [N

16 five band AM-FM
radio chassis and the
magnificent new Sym-
phony Grand Radio-
Phonogras>h with 3-

WRITE IN NAME AND ADDRESS (PLEASE

PRINT) ON COUPON OR 2c POSTCARD

1
IMIDWEST RADIO & TELEVISION CORP.!
'Depf. D-38 909 BROADWAY -« CINCINNATI 2, OHIO)

I Please send me your new FREE 1954 Catalog.
[]

Speed Automatic Inter-
mix Reco-d Player.
Also, a complete line of
clock radhos, table
radios. and portables.

I NAME
]

MBWEST RADIO & TELEVISIO" CORP ! Avoress

Yo zONE___sTATE

STeeoooamesos

JANUARY, 1954
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CUSTOM-BUILT CABINETS : #630 “»& TV SETS —from FACTORY to YOU

5 LEADING STYLES in genuine mmahogany or walnut (blond 109, e(tra) L] ® Ready drilled for any #630 TV chassis and cutout for any
147, 17", 19”, 20" or 21" picture tube at no extras in price. @ ® Also SUpplled with undrilled knob panel for any other TV set. @

EV! RYTHING NECESSARY for an easy perfect assembly is mcluded ® o o FEach cabinet is delivered complete as pictured with mask, safety glass,moum
ing brackets, backboard, backcup, hardware and assembling instructions ® ® @ Each cabinet is shipped in an air cushioned carton from FACTORY to YOU!

The VOGUE The MANHATTAN The MAYFAIR The PLYMOUTH The TOWN & COUNTRY
?o;'? P(;Apudlalr Style, Quatity, Price Exquisitely modern, with an ele- Choice of interior Decorcnor.s_ Patterned ofter the popular credenza.
able Mode!

gance of simplicity in styling. truly superb in every detail. Available for all size pleture tubes 14 to 277
. e e <

N S5 W

H-257, W-26", D-227

§39.89

VOGUE also available
for 24" or 27" picture tube

1417, W.25~,

H-31”, W-277, D-23" S
25y 00T

e e S i H.427, W-36", D-24~

H-40", W-277, D-23*

Tk e $98.56 10948 zoco v $109.62

®
SHELDON FINEST GUARANTEED PICTURE TUBES

MOST desirable 5 sizes — ALL RECTANGULAR o s » BRAND NEW in Factory Sealed Cartons — With o Full Year Guarantee

177 v $29-63(20" e $39-14 1 s SA-65| 24" 2. S58:25| 20" s, 58257

Aluminized Atuminized Aluminized

THE #630 Tv RECEIVER remains unmatched for quality and performance ® RCA designed and develuped this set quality-wise not price-wise
o The ungmal 10" set retailed at $375.00 © Subsequent TV sets Serve to prove the sacrifice of quality for price ® What better proof can there
be of its supenorlty than the fact thal it is the choice of TV engineers and TV technicians! Herewith we offer you — YOUR BEST BUYS IN TV!
All you pay is the price shown @ ® Excise taxes have already been paid by us.

N ~#630 SUPER DELUXE TV CHASSIS~

with U.H.F.—Licensed under RCA patents

Jg M you! COMPLETE READY TO PLUG IN AND PLAY—Similar in_characteristics
il and features to the TV KIT at left ® Manufactured especially for us by
Regal Electronics Corporation @ No efforts or expense have been spared
in workmanship or materials, to make this #630 SUPER DELUXE TV
# CHASSIS the Best obtainahle for fringe areas, clarity and all-around-

performance, regardless of price. Customers report reception better than
200 miles ® Each Set is factory aligned and air-tested ® All parts carry
the RMA three month guarantee ® Qur mass volume of business on this
CHASSIS (numbering thousands of pleased customers) now makes it

s“per Del“xe possible for us to reduce the price to. . . ... ... $1 7
\ only 5 (less CRI‘

TV CHASSIS | 630 TV SPECIALS ® TECH- MASTER\

. “ “ F both with U.H.F.
with, ., U, fl. T, TECH-MASTER Model C:30 TV CHASSIS. This Model has retained the
outstanding characteristics of the RCA 630 circuitry, namely the four-
stage, full bandwidth picture IF strip and the three-stage FM sound sec-

W”h a #630 SUPER DELUXE 3"_TUBE Tv KIT tion ¢ In addition, the latest innovations in synchronization and sweep

/ : 3 X , circuits have been incorporated to produce a custom-quality receiver
including your favorite U.H.F. Station ® OPERATES 16” TO 24" PIC- o
TURE TUBES e Engineered in strict adherence to the genuine RCA assuring outstanding performance 30 tubes, 12" speaker.

#630 plus added features ® FULL 4MC BANDWIDTH s CAS-
CODE TUNER s COSINE DEFLECTION YOKE e LARGER CemplctelReccyitolbis]inkand P"’”'"s;,;c,,. R $‘|4.9“mam
R

N M NTING BRACKETS ¢ C DENSE an -
SISTORS at rated capacities and tolerances. You receive 2a COMPLETE TECH-MASTER Gold Medal M0d9| 2430-9 TV CHASSIS,
SET of PARTS and TUBES, everything needed is included (less wire 90° deflection, operates all 24" or 27" rectangular and 30” round
& solder). All I.LF. Coils and Transformers are factory pre-aligned and picture tubes. The last word in TV achievement ® Ideal for wall or
tuned. You will enjoy building it with YLIFE-SIZE easy to follow c abinet ing  ® Detailed technical data mailed on request,
step-by-step ASSEMBLING INSTRUCTIONS” included with each KIT. however with the knowledge that this CHASSIS is a 30-tube #630 with

both TECH-MASTER’S and OUR guarantee, you need not hesitate

NOTHING BETTER AT ANY PRICE ! $1 19 sending your order in now.
Jess CRT Complete Ready to Plug in and Play.......... 262
\ Only L] @0 / K 3 /oS Bonaras (less CRT\

#630 Tv BASIG I)ARTS K"‘ Modernize a #§30 or any TV Set PULSE KEYED AGC KIT

with a
Finest most accurate and the easiest Kit to install
PUNCHED & DRILLED CHASSIS PAN a #630 or in any other make TV receiver.
BRACKET & SHIELD KIT (I8 items)  All for STANDARD CASCODE TUNER 3?“:3"?5.‘.’.%’!&'.‘"““" ST R TN
VIDEO & L.F. KIT (19 items) For better all around performance
POWER TRANSFORMER #2016 Only O ALLENE, SERJOENPARTS 34-59

VERTICAL OUTPUT TRANSEORMER 49 Including 6AU6 tube & Instructions
VERTICAL BLOCKING TRANSFORMER 339'49 Complete with tubes.and Brooks CAS- $ .

CODE MANUAL with gtep-by-step in- Brooks LIFE-SIZE ;
FLYBACK TRANSFORMER #21(T5 structions and all extrs Parts nesded, for DARAIRE ey 1030 2V ReaUETIoNS. §9.49 I
FOCUS COIL, 470 ohms #202D2

COSINE DEFLECTION YOKE 70°
Brooks CASCODE MANUAL, howmmstan 50¢ l HINTS FOR BETTER PREFORMANCE sl 00

Including LIFE-SIZETV BUILDER INSTRUCTIONS Cascode Tuner in any make TV Set. Postpaid. on your #630 TV recelver. Postpaid.....,.

BROOKS RADIO & TV CORP.,84 Vesey St., Dept. A, New York 7, N. Y.

RADIO-ELECTRQONICS

WwWWwWW.americanradiohistorv com


www.americanradiohistory.com

153

PARTS for #630 & Other TV SETS & EQUIPMENT | BELIEVE IT OR NOT!

STANDARD CASCODE TUNER, incl. fubes.$22.49 PUNCHED CHASSIS PAN, cadmium plated $4.87 '
ESCUTCHEON PLATE, for 1uner — 69 630-KIT, screws, nuts rlvefs washers...... 1.69 t
COMPLETE SET OF KNOBS, incl. decals. ... 1.34 HI VOLTAGE CAGE ASSEMBLY, complete 3.73 s
POWER TRANSFORMER, 295ma. 201T6.... 9.97 VOLTAGE DIVIDER SHIELD & COVER "  1.79
VERTICAL OUTPUT TRANS. 20472.... 2.69 ELECTROLYTIC COND. SUB-CHASSIS.... .94 Y
VERTICAL BLOCKING TRANS. 20872.... 1.32 SOUND DISCRIMINATOR SHIELD ........ .19 o
HORIZONTAL OUTPUT TRANS. 21171.... 2.47 DEFLECTION YOKE BRACKET . .29 u
HORIZONTAL OUTPUT TRANS. 211T5.... 3.98 DEFLECTION YOKE MOUNTING HOOD .. .59 r
FOCUS COIL, 247 ohms, 202D1.... 2.29 FOCUS COIL BRACKETS ... ......... set .49 : s
FOCUS COIL, 470 ohms 202D2.... 3.42 CATHODE TRAP COIL SHIELD...... .39 7l b4 . C
DEFLECTION YOKE, 40° 20101 ... 2.97 CHASSIS MOUNTING BRACKETS . set of 4 .44 y — oY
D:FLECTION YOKE, Cosine 70° 206DI.... 3.98 BRIGHTNESS & HOLD CONTROL BRACKET .59 Gl - 9
SOUND DISCRIMINATOR TRANS.203K1 .. 1.12 WIDTH CONTROL BRACKET ............. 16 _ 37-3
1st Pn)(( |||; TRANSFORMER,  202K2.... 1.08 TUNER SHAFT BRACKET 17
20d PIX I.F, TRANSFORMER,  202K3.... 1.08 ‘FUSE (.25 omp.) & HOLDER. . .24
st & 2nd SOUND I.F. TRANS. 201Ki ... 1.02 HV RECTIFIER, SOCKET ASSEMBLY, single .79 AL SHPER dRAPl.O Ffl)“/#g’(’ Ko Tv.
HORIZONTAL DISCRIM. TRANS. 20878, ... 1.49 ‘HV RECTIFIER, SOCKET ASSEMBLY, ‘double 1.37 (P03, e (ortetalll Culngg €3 (Emasins s
FILTER CHOKE, 42 ohms ..... }.3; ;r'\‘lrg;wg °s°§2+ wzibbofgcp.ll_uogs.(..... ; .¥9
CATHODE TRAP COIL, 202K4. ] K SAFETY CONN R (inpet) 17
WIDTH CONTROL COIL, keyed AGC IR4AG .79 COMPLETE TERMINAL STRIP KIT, set of 30 .98 72 OHM COAXIAL CGABLE
HORIZONTAL LINFARITY COIL, 201R3 39 'AGC BRACKET & SOCKET... .. .39 i |,
3rd & 4th PIX COILS 202L1.... .39 MINIATURE WAFER SOCKETS .. .07 —hank .............5 4.44
F:LAMENT CHOKES . 204L1. .09 MINIATURE MOLDED SOCKETS 2 500' — spool ... 21.99
VIDEO PEAKING COIL, 203L1.... .18 ~ OCTAL WAFER SOCKETS ... ........ ... .07 P e (g .
VIDEO PEAKING COIL, 203L2.... .18 CATHODE RAY TUBE SOCKET, 18" leads. .39 (] o Rp=o06° dpoplt...; 398
VIDEO PEAKING COILS 203L3 .18 HY KINESCOPE LEAD, with clip........... 139
VIDEO PEAKING COILS 203L4.... .18 AUDIO OUTPUT TRANSFORMER (6K8) . . .69
ION TRAP BEAM BENDER, double 203D3.... .98 8" PM SPEAKER, heavy alinico #5 magnet  3.97
“ION TRAP BEAM BENDER, single 203DI.... 79 12 PM SPEAKER heavy alnico #5 magnet 6.94
[ ]
VARIABLE CONTROLS H.V.FILTER CONDENSERS —(Cartwheels) 300 OHM TWIN LEAD-IN
PICTURE & SOUND, 10k ohms | meg. & switch 3.14 16kv 800 mmf ..........oocovinnnnns .67 100° — honk ....... $ 1.48
VERTICAL & HORIZ. 50k ohms | meg. ...... 1.04 20kv —__ 500 mmf .......ovuuiuenennnnns .79 Do ioaiatanad
BRIGHTNESS CONTROL, 50k ohms. ......... .44 30ky ______ 500 mmf ............ S 1.49 500" —spool ............ 6.91
HORIZ. %?T;:BﬁG.zgirewouad 20 ohms. ... 2; 1 1000° — two 500’ spools .. 12.82
HEIGHT N . 2.5 megohms ........... o
VERTICAL éIENETAEI;II‘I;‘YG. 5000 ohmsd...zé..i‘... .;z #630 PARTS CUMPLETE SETS
VERTICAL CEN ., wirewoun ohms. .96 Ty WIRE & SOLDER KIT any Set..... $1.49
FOCUS CONTROL, wirewound, 1500 ohms.... .98 VlvDEO AND L.F. KIT, I‘fi::rrns o 7.84
HORIZONTAL DRIVE, 20k ohms ............ -44 yARIABLE CONTROL KIT, 9 controls 5.83
) CARBON RESISTOR KIT, 107 resistors..... 6.98

WIREWOUND RESISTOR KIT, 4 resistors.. 2.31

ELECTROLYTIC CONDENSERS —85°C BRACKET AND SHIELD KIT, I8 items... . 8.63
40/10/80 mid —— 450/450/150 v ELECTROLYTIC CONDENSER KIT, 6 cond 7.37
40/40/10 mfd—450/450/450 g, = TUBULAR CONDENSER KIT, 38 condensers 4.28
80/50 mid — 450/50 - CERAMIC CONDENSER KIT, 23 condensers  3.37

| 20/10/10 mid — 450/450/350 v .. MICA CONDENSER KiT, It condensers... 1.38

INDOOR TV ANTENNA

® Newest, panorama high-gain type
® Brass 3-section chrome plated dipoles

—_— RS S e .98 i ip-
B Y000 i 07 v L = COMPLETE SET OF TUnES, 39 wibes. L. 30,31 & Abeclifaly tit Sed FRueTTRL $4.69
RADIO & TV TUBES [NWERSAL Tt BRACKETS| | &= voossos vt
Fits All 5 Complote—
125" 10 217 AT tnetuding band
STANDARD TOP KNOWN BRANDS |-t ) M| | CONICAL TV ROOF ANTENNA

Sturdy, Efficient, covers all TV and FM chan-
nels. Uniform spacing between dipoles and re-

At 14¢ each _37 3, 39/4a.
At 39¢ each _ 3575 35wa, 5v3, ALS,
43, 80, 6H6, 65Q7, 125)7. bFS, 7C, TFS.

At 59¢ each 05 074, 5U4, 6ATs, 6K,
§SA7. 65K7, 7F7. 11723, 4525,

At 69¢ each _ jus 1as, 11a, 115, sCa,
4C5, GAB4, 6AUS, 6BES. I12ALS. 125K7, i2SA7.
EOLE, 6BAG. 6AGS. 6CB6 6SN7, TAB, bAB7, 35L6.
5085, 125G7. 12ATé, 7V7.

At 72¢ each _ ie3, 1rs, 154, 304, 305,
354, 12AT7, 12AU7, 12BE6, 35Y4, |4A7.

At 98¢ each _ 47, 183, 1LB4, 5v4, 6ACT,

6AH6, 6AKS, bJ6, 6SH7, 418, 6SD7, 7F8, 25A8,
35AS5, 50A5, 117Z6.

[ ]
TUBE CARTONS in Lots of 190

(10% extro discount in lots of 1000)
SMALL PEANUT 1"«m25".....% .89
LARGE PEANUT 1“wima% ... .98

GT TYPE tuxis3% . .......... 1.06
SMALL G 1 xdy” oo 1.39
LARGE G a5 ................ 1.B9

EXTRA LARGE 2'/." x 24" x 84"

MISCELLANEOUS ITEMS

2.97

TV HIGH VOLTAGE PROBE pca .3 .49
TV BACK CUP, recesses C.R.T. . .59
ONE POUND ROSIN CORE SOLDER ... .59
UNIVERSAL OUTPUT TRANS. (any tube).. .89
6 FOOT LINE CORD, molded plug . .16
VARIABLE CONDENSER 2 gang, super e )
). F. TRANSFORMER, 456 ke .. .49
I. F. TRANSFORMER, FM 107 me ......... .58
PHONO MOTOR, 78, 45, 33 rpm ...... . 4.97

PHONO AMPLIFIER, incl. 3 tubes ...

56.97

ASSORTED TUBULAR

100 CONDENSERS
All Are Stondard Brands $4.69

& Desirable Sizes
$15.00 Value Only
53.97

100 “Resisrons”
15 — “gopensers 47

15 — “eoroensens 6
100— coiotsces 4%
100— cowsenizens 4%
100—%ig@irois 5%

]0 __ASST. PILOT LIGHTS S4.83

#44, 46, 47, & 5|
]0 — ASSORTED SOCKETS s3.92

Octal, Loctal & Miniature
53.97

59.94
—_ $
Io ASSORTED LESS SWITCH 1'94
4. 1, 2 meq. and others

]0 —_ ASSORTED KNOBS
SCREW & PUSH-ON

‘lo- VOLUME CONTROLS
ASSORTED, WITH SWITCH
Vs Vo, |, 2 meg. and others

VOLUME CONTROLS

Resistor & tond. code charts FREE with each order

ﬂec(ors insures greater concenlrauon 0‘ slgnals
reaching the dipoles and reduces the number of
reflected rays. Made of seamless aluminum,

assembles in a jiffy. 84
only S2'

SKY SWEEPER TV ANTENNA

Most POWERFUL PERFORMANCE on vour TV Set
A flip of a Selector Switch (no rotor is used)
instantly orients the Antenna for MAXIMUM
PERFORMANCE on any V.H.F. or UH.F.
Station, (Channels 2 to 82.)

Complete Precision-built STACKEDS .90
ARRAY ASSEMBLY. Special price .. 21"
Unconditional money back guarantee.

LOW-LOSS 4-CONDUCTOR LEAD-IN Ss .90
WIRE, 100 feet

TV CRYSTAL-CLEAR LUCITE MASKS

Framed In Rlch Gold Leaf Finish

Tube Size Overall Dimensions

17 — Rect. 131" x 177 ; $ 5.97
21“ — Rect. 153%“ x 207%" . 8.84
24" — Round 20{ " x 26Vt .. 14.65
27" — Rect. /” x 27" 15.48

(Ineludmu Set of Rosettes)

TV PLASTIC OPEN MASKS

Used in conjunction with safety glass

17 — Rect. 14" x 174" .. ... .....51.87
217 — Rect. 18° x22%" ................ 3.36
24" — Round 20 x27° ... ... .. ....... 6.74
27 —|Rectt UL 27 L e e 7.23

TV SAFETY GLASS in HANDY SIZES

13%" x l6lA"...$2.96 16502200 i N $4.29
157" x 2014"... 3.72 22%" x 25%"... 6.47
17%" x 23%"... 5.24 Y x 2770 6.98

BROOKS RADlO &TV CORP., 84 Vesey St., Dept. A, New York 7,N. Y.

JANUARY, 1954
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70% 1 50% off tist!

All Tubes Individually Boxed! Some Day Service!
Check this list for Fully 1-Year Guaranteed Tubes.

Type Price Tyne Price Type Price Tyne Price Tybe Price
0A2 74 6AF4 90 6J5GT .43 7E6 30 19v8 79
0B2 81 G5 48 6J6 .52 N7 46 24A 53
0C3 72 6AG7 99 | 6J7G .43 7X7 70 | 25AVS
0D3 70 6AH4 57 6K5 .47 7Y4 69 25BQ6GT 79
024 55 6A15 65 6KB6GT .37 12A8 61 25L6GT 39
IASGT 30 6AK5 55 6K7 .44 12AL5 37 2575 66
1A7GT 47 ALS5 38 6L6 .64 12AT6 37 26 45
1A X2 62 6AQ5 39 sQ7 .45 12AT7 66 27 39
183 68 6AQ6 37 6S4 .38 12AU6 38 35 53
1B7GT 30 6AR5 37 6S8 .53 12AU7 54 35B5 40
1C5GT 43 6AS5 50 6SA7GT .43 12AV6 39 35C5 39
1E7 29 6AT6 37 6SD7GT .41 12AV7 63 35L6GT 41
1G6 24 6A U4 68 6SF5GT .46 12A X4 56 35wW4 37
IH4G 30 6AUG 38 | 6SG7GT .41 12AX7 56 3525GT 47
IH5GT 49 6AVS 83 6SH7 .49 12AY7 99 39
L4 46 6AVE 37 6SJ7GT .41 12BA6 38 41 42
ILN5 89 6AX4 53 6SK7GT .41 12BA7 60 42 42
IN§ 67 | 6B4G 64 6SL7GT .48 12BD6 45 43 55
IPS 57 6BAG 39 6SN7GT 52 12BE6 39 45 55
1Q5 58 6BA7 57 6SQ7GT .37 12BF6 39 4523 44
IRS 49 49 6SR7GT .45 12BH7 63 4525 49
154 79 6BD5GT 59 | §sS7 .42 12BY7 65 50A5 79
185 43 5 674 .99 12827 65 5085 43
174 49 6BEG 39 6T8 56 12¢8 34 5 39
175 53 6BFS 41 6U4 .60 12J5GT 42 50L6GT 61
1U4 43 6BF6 37 sU5 44 12767 59 50
1us 43 6BG6G 1.25 sUG 59 12K76T 50 83 24
v 53 6BH6 46 us .61 62 57 58
[X2A 63 6BJ6 43 6/6GT .39 12SA7GT 65 60
2A 30 6BQEGT 79 FWA4GT .44 12SF5 50 70L7GT 09
2A4G 24 6BQ7A 9 6WEGT .44 12837 67 44
2w3 38 6BZ7 90 6X4 .37 12SK7GT 63 77 57
2X2 59 C4 37 6X5GT .37 12SL7GT 47 78 47
3A4 45 6C5GT 39 X8 .75 12SN7GT 52 80 35
3E5 46 C6 58 6Y6 .48 56 83v 68
8 6CB6 44 7A4 .47 12SR7 49 85 59
3Q5GT 49 6CD6G 111 7A6 .69 12V6GT 46 117L7 1.09
49 6D6 45 7A7 69 A 3 11723 37
3va 5 ES 48 | 7AF7 53 0 0 l
5U4G 50 6F5GT 39 7B4 a4 14w7 30 807 1.18
5W4 50 6F6 59 | 7B6 .69 19BG6G 95 | 1274 30
5Y3 .37 6G6G .52 7C5 .69 19c8 .70 2050 .89
6AB4 44 6HBGT .41 7C6 .40 1978 .69 1000F M 59

All tubes FULLY GUARANTEED for ONE YEAR!

NOW! RAD-TEL PARTS AT BIG SAVINGS!

Here's your big opportunity to save as
never before on PARTS you need NOW!

Send for free illustrated catalog!

TERMS:

TERMS A 259 deposit must T u BE
accompany all orders — -

balance C.0.D. All ship-

ments F.O.B. Irvington ®

warehouse. OdrIQersChunder
é‘l,%ﬁsc','os,,“f,?;o,'"?me_c"ge' ““Integrity Is Our Chief Asset'’

Phone: Essex §-2947 Dept. RE-I 15 Coit Street  lrvington 11, N, J.

RADIO-ELECTRONICS iy paying good
rates on acceptance for original and un-
usual articles on audio, television, FM and
AM servicing, as well as articles on indus-
trial electronic equipment and applica-
tions. Send for a copy of our Authors'

Guide. Address:

THE EDITOR, RADIO-ELECTRONICS
25 Wes# Broadway, New York 7, N. Y. \

Arthritis & Rheumatism Foun'ﬂon

www americanradiohistorv com

NEW DESIGN

] remote-cutoff type. It is designed for
applications as a cascode r.f. amplifier,
if. amplifier, or mixer in eircuits which
use a.g.c. When used in cascode appli-
cations, the performance of the tube is

~RIOHMATEN B b Mmoot

Miniature medium-mu triode, GL-6386,

characterized by high gain, low noise
figure, and low third-order harmoniec
distortion.

The tube minimizes cross modulation
which can occur in the first stage of a
receiver when a strong signal is close to
the desired signal.

Under typical operating conditions as
a cascode amplifier, the plate supply
voltage is 200; grid supply voltage, —2;
cascode transconductance, 4,000 mi-
cromhos; cascode plate current, 10.5 ma.

Development of a 21-inch, 90° deflection
TV picture tube has been announced by
Westinghouse and Sylvania.

Designated as type 21AMP4 and type
21ANP41 for magnetic and electrostatic
focus respectively, the tube produces a
picture 5% larger than any previous
21-inch type.

The over-all length of the new tube is
approximately 3 inches shorter than
current 21-inch types.

Radio Receptor has announced produc-

tion of their type RR38 P-N-P junction
| transistor. The RR38 is designed for
operation at low power output levels. It
is particularly applicable as the output
stage for hearing aids and personal
receivers.

Maximum ratings for the RR38 are:
collector voltage, —25; collector current,
| =5 ma; collector dissipation, 50 mw;

ambient temperature, 50° C.

RCA has announced a short multi-
plier phototube of the 9-stage type for
automobile headlight-dimming.

Designated as the RCA-6328, it has
instantaneous response to meet the
critical timing requirements of head-
light-control service, and is capable of
providing stable performance over long
periods. Its high luminous sensitivity
allows use of an amplifier with rela-
tively low-impedance input and fewer
stages than required by a less sensitive
tube.

The low dark current of the 6328
permits the use of high-resistance volt-
age-divider networks to minimize power
requirements and to improve not only
operating stability but also tube life.

Its maximum anode-supply voltage
is 1,250, current, 0.1 ma. END

RADIO-ELECTRONICS
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Bodeleo g | Follow this put&h

i to faster,

Cqsfom " | | more profitable
Engineered repair service
Antennas

If you're like thousands of other
busy Service Engineers, you can’t

The Adelco FDY is the

! afford to sacrifice profit time — -
comp|e+e answer to an | hunting for repair parts. That’s oad
all channel fringe area ' -2 why it pays to have your Cen- v
VHE-UHF 4 . : ' tralab controls on hand when you '

Y antenna. AT o need ’em — in one of these 3
Shipped comp|e+e|y L (= s | handy Blue Shaft Control kits.
mbled : n : ) Assortments contain exact re-
preasse ed. . | p]acement values you use every
List price — $27.75 — Model FDY | day, in plain or switch types, for
VYHE-UHF popular radio an sets!
double stack | A £ 00 ) A

Adelco UHF Yagis are
high gain, cut to channel, | |
b element antennas.

A rigid aluminum channel ‘

crossarm allows the mast
clamp to be set behind the

reﬂec’fo.rl. ) : | s 22 conteots (@ (14001 s-l;\
1 | contains controls ypes) in
Avai able In single or and 1 megohm. All units C: audig
: e double stacks. taper. Standard full-length fluted mill &
0 . and split-knurl shafts. b |
Model UHE Yagi List price range—$5.55 to £ dl

$8.90 depending on channel.

ADVANCE ELECTRIC CO., 8510 NORTH END AVE., OAK PK. 37, MICHIGAN \

Kit deal B-B
newest, revised. Has 22 controls A
(15 Cz types,—1000 ohms to 5 megs) Y
plus 4 Fastatch® type KB line switches. ¥

ALt RADIO

41 12507 .... .44 ;

.41 19BG6G ...1.16 Handy Plastic-Paks

.41 1978 ...... .61 | of 12 controls each in

.31 25BQ6GT .. .79 10 fast moving assortments. You pay

.31 25L6GT ... .42 | for parts only — no charge for metal

.57 35B5 ...... .46 or plastic containers.

34 35C5 ..... 46

3§ ;gw‘?r ;; And remember . . . switches are

.42 3525 ..... .33 factory-attached and tested for

-33 :g?s ----- -:z immediate installation. Your ]
6BLIGT ... 76 6SN7GT ... l46 125A7 ... 49 S0L6GT ... .42 | Centralab distributor has plenty

of Blue Shafts on hand to keep
kits well-stocked. Order kits
from him NOW. *Trademark

More than 400 types In stock. Inciude all your needs when ordering.

Orders less than $10.00—add $1.00 service charge. Terms: 25% with order, balance C.O.D. Please
ir.CI'ug!e postage. All prices subject to change without notice. F.O.B. New York City. Mail order
ivision.

!

| B CENTRALAB 1
: A Division of Globe-Uni;m Inkc. 1% :
[rs e —— L o I % 20 L 922A E. Keefe Ave., Milwauvkee 1, Wis.
J ° 2 /////¢ R 53 : Please send me Catalog 28 with complete de- :
ﬁ 6’ Po /,o 4w ! tails on Centralab Radio-TV control kits. g
® ' Q L
: Name :
LJ
Join Zée H (ot SR ST S L 8 H
[ ] |
MARCH OF DIMES : Pt e ) ] N h-
January 2 to 31 MARG“ oF DIMES . Gi Zof State :
Y I Jonuary 2 to 31 p City.. ne. 3

JANUARY, 1954
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SOUND RECORDING
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il‘iSh OFFERS YOU A

SOUND RECORDING TAPE TO FIT
THE PERFORMANCE REQUIREMENTS
OF YOUR TAPE RECORDER .........

Not all tape recorders are alike. A professional instrument
mntended for high quality music reproduction will perform dif-
ferently than a portable unit intended for home or office use.

Whereas one will record and reproduce

from 30 to beyond

15,000 cycles per second, the less costly unit may be limited

to a range from 100 to 7000 cps. or less.

Obviously, there is no advantage in using a wide response tape
with a limited-response recorder! And there is a definite

disadvantage...

WHY PAY MORE FOR WIDER RESPONSE
WITHOUT GETTING ANYTHING IN RETURN?

Until the development of 1RiISH Brown Band,
users of sub-professional tape recorders had no
choice! But IRISH Brown Band was designed
specifically for such recorders. THERE HAS BEEN
NO SACRIFICE IN QUALITY ...IRISH Brown Brand
has been specially developed to reproduce with
true fidelity the frequency range between 100
and 8000 cycles.

The considerable savings in production costs
now enables you to buy high quality, plastic tape
at a price, which up to now, could only buy
ordinary paper tape'

1200 feet, plastic tape, on plastic reel $3.75

For professional recording on equipment with
wide frequency response, your best tape buy is
IRISH GREEN BAND NO. 211, the professional
super-sensitive, wide-range recording tape that

is used in broadcast stations and recording
studios throughout the industry.

1200 feet on plastic reel $5.50
2400 feet on metal reel 12.85

One day you will surely use IRISH
. write direct to factory for a free
sample test reel today.

At all leading radio parts distributors

ORRADIO

<,

INDUSTRIES,
OPELIKA 5, ALABAMA
EXPORT DIVISION: Morhan Exporting Corp., New York, N. Y.

INC.

NEW PATENTS

MILLIOHMMETER PROTECTION
Patent No. 2,648,820
John H. Miller, Short Hills, N, J,
(Assigned to Weston Electrical Instr. Corp.)
A milliohmmeter measures thousandths of an
ohm. The instrument is actually used as a milli-
voltmeter and is connected across the resistance
to be measured. A controlled current flows

through this resistance and the voitage drop is
measured by the meter.

M %
it
Ré—a 3
52 S
M 4As
. -y
S S
R
% :: % LS
. MEASURE d
. Bif
. ‘: ﬁ:
. :——c)ﬁ_ ‘rm
RY CAL R2
AAAA,
- WAW

.
.
.
» A milliohmmeter must be used with special
care, for. if the unknown resistance is high or
v open-circuited, it will develop a very high voltage
. and will damage the meter. This patent shows
. the use of a relay to protect the meter.
In the diagram, R4 is the unknown resistor.

L] Battery current flows through terminals c-d. but
& only the resistance a-b is to be measured. Since

the meter consumes a very low current, the
- terminal resistance at a-b is negligible. Terminals
o e, d, are not within the measured circuit, so
their resistance has no effect.

To make a measurement, depress S1. The
meter M then measures a standard resistor Rl.
Adjust R2 till M reads full-scale. Then release
S1 to its MEASURE position across a-b. Since the
battery current is unchanged, the new reading
will show the percentage of a-b to R1. M is eali-
brated in milliohms.

The relay coll RY 1s energized only when suffi-
cient current flows through R4. If R4 is too high
or open-circuited, RY will not attract its arma-
ture, and the meter circuit will be open. RY is
adjusted to operate only if the unknown resistor
is low enough for safe meter current.

R3 is a range multiplier. Normally S2 is closed.
With this switch open. the millohmmeter can
measure higher resistance.

D.C. AMPLIFIER
Patent No. 2,646,515
Leslie Lynch, Bell, Calif.

This amplifier has a very high input resistance
and a low output resistance. It is sensitive and
consumes little power. The tube is connected as
an inverted voltmeter. Gl acts as anode, and G2
is the control element. At the start of a measure-
ment, S1 is closed momentarily to place a nega-
tive voltage on G2. Radiation causes loss of this
negative charge so that the microammeter needle
deflects upward.

The v.t.v.m. and associated parts are enclosed
within an ionization chamber, one side of which
is represented by a broken line. At the center
of the chamber is a collector plate. When the
switch is closed, the plate goes negative. Radia-
tion acting within the chamber ionizes it and
releases positive particles which fall on the plate.

WANTED

WE NEED YOUR SURPLUS
ELECTRONIC EQUIPMENT

WE PAY TOP $$$ FOR:
DIO RECEIVERS

>
*
°
-
<
0
«®

PeB=ig

RANSMITTERS + CORDS

RC-| w RELAYS

RC-3 w TELEPHONE
RT-13 MATERIALS
ONTROL BOXES W AN CONNECTORS
NDICATORS w WE BUY

LAMPS ANYTHING!

0O—=0

Write, Wire todav! Tell ws what you have.

TALLEN CO,, Ine., Dept. RE
159 Corilton Ave., Brooklyn 5, N. Y.

Watch for the

February Issue

of

RADIO-ELECTRONICS

on the newsstands

JANUARY 27, 1954

They neutralize the negative charge and thus
permit more current flow in the Gl circuit. With
more intense radiation, the meter will deflect
faster. The inventor has determined that a I1T4
or similar tube will have a linear output between
40 and 100 microamperes. Therefore P should
be set for an initial meter reading of .40 pa.
Normally, the circuit as shown here will saturate
at about 100 pa, so no limiting device is needed.
In praectice, errors may occur due to cosmic

’ rays and leakage. These factors, like the radiation
| itself, cause a gradual loss of the negative charge

wwWw americanradiohistorv com
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Cat. No.
3015 (—)
Price $6.75
ea, list

i : ; .-
L. WELDED

STACKED & BA~

Iod
[}

A E

HF GRID YAGI

CAT. NO.3015 (2 STACKED)
T

—— — e |
— T e - [N TRILTE T Thoaw Taay 83 il
e i ki - e~ S S S S \
€ 74 1o 6 —— (e pu AR {enitaRisy [XELINA) H )% St ~_|
T S B e 8 & RG] SIS T LT
Y oS b X X >< ~ | Al Ry H e e s =4

[T TR LTY

T 31

PLUS — Four stack installation
by addition of full-wave stack-
ing lines for the vltimate in
UHF gain ond “'pin-point’
directivity.

Cat. No. 3017 ( — )
Price

$1.25 ea. list

JANUARY, 1954

A new high in UHF antenna design — with new and better performance
— the antenna you have looked for!

All welded!—perfect mechanical and electrical union between all elements—
no chance for corrosion between—grid reflector for maximum back door rejection.

Extra-high gain —yagi performance improved through
use of Grid Reflector.

Packed two per carton with stacking lines for dual stacking.
Use as single antenna or as stacked array for extra gain.

GET COMPLETE DETAILS FROM YOUR JOBBER, OR WRITE . ..

TECHNICAL APPLIANCE CORPORATION, SHERBURNE, NEW YORK

In Conado: Hockbusch Electronics, Inc,, Toronto 4, Ont,

www americanradiohistorv com
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L orwedy BETTER LOOKING

rear seat auto extension - : # l

SPEAKER BAFFLE KIT  NENSSrA DY

Available as a complete kit, with
or without speaker. In chrome or
standard colors.

Peaturnes

o Custom quality—smartly styled—all metal.
Finishes to harmonize with any car interior.
Standard colors include grey, light biue or
light bronze. Chrome at slight additional

cost. All the way around, LOWELL ex- |
o Perforated metal grille protects speaker tension auto speaker baffle kits

cone from damage, Is fade-proof, tamper- offer you smarter styling, higher |

proof. g 3 fideli d |
quality, improved fidelity an

Kit includes easy to mount 3-position switch

to permit use of car radio speaker alone, easier installation.

rear speaker alone or hoth speakers simul- A LOWELL installation is equally

faneously. All hardware and 15’ cable “at home” in the old jallopy or

:’{"l::::i ity 67 x 97 oval speaker with the new “Cad”. You can see the |
- Highest quality 6” x 9” ova wi . ! .

2.15 oz. magnet for finest reproduction of difference; hear the difference, yet

speech and music. LOWELL costs you no more. |

*HEARD EVERYWHERE"

Write for illustrated folder which Jéw% MANUFACTURING CO.

gives complete details.
3030 LACLEDE STATION RD., ST. LOUIS 17, MO.

\42 746 X A2T4PF |
‘ /] 7
() (i
@ 47 [
= o loday /== |
T a— Y
0 oday and ® Amazing recep- '
enjo > fak tion at 150 miles
s . and more! |
e = i = * UHF reception to | |
=y nke 50 miles
Mo o Now 32 elements |
e Extra-heavy...All-
- aluminum ’
= ® Pre-assemhled
... Quick ri
SKYLINE MANUFACTURING ¢ ¢
1652 ROCKWEI.I. AVENUE i
CI.EVEI.AND 14, OHIO =
- ——— |
\s ‘ |
1 i
*.

T
.

RADIO-ELECTRONICS is paying good rates on acceptance for original and unusuval 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,

www americanradiohistorv. com

NEW PATENTS

and a continual rise in the meter deflection. To
offset these errors, the instrument should first
be used with no radiation present. From the time
S1 is momentarily closed, the meter reading will
continue to rise toward the saturation value. This
no-radiation measurement is the back count.
When the instrument is placed within a radigtion
field, it measures both the unavoidable back count
and the radiation. Allowance must be made for
back count if radiation count is to be accurate.

REMOTE GEIGER-MULLER TUBE
Patent No. 2,642,539
Samuel W. Lichtman, Oxon Hill, Md.
(May be manufactured and used by the U. S.
Government without royalty payments)

A Geiger-Muller tube must usually be operated
near the radiation source it is measuring. Some-
times the source is not easily accessible and must
be remotely probed. Often, the radiation is intense
and presents a hazard to nearby personnel. In
either case it is necessary to use the G-M tube far
from its power supply and from the pulse counter
into which it feeds.

CATH FOLLOWER
G-M TUBE

N

vV """%_J
- =y "'1
12
o :E
g
SR
o L

Ik

AA
v

[}
(=

o

The G-M tube feeds directly into a cathode fol-
lower triode. These tubes are fed remotely by 2
cables as shown in the diagram. The lower cable
contains the high voltage lead for the G-M tube.
It also carries output from the cathode follower
to the pulse counter. Due to the cathode follower
connection, the output impedance of the triode
is quite low. It can be made to match the line
impedance. R is the termination load for the
line. The upper cable contains the plate and fila-
ment supply from battery B to the triode.

RADAR CAMERA
Patent No. 2,627,600
Robert H. Rines, Brookline, Mass.

This patent discloses an idea for making photo-
graphs by radar. Radio waves reflected from a
target are focused on a special sensitive plate and
thereby photographed.

The photographic plate is made by spraying an
aluminum compound on a suitable backing of any
kind. Germanium or other semiconductive sub-
stance is mixed with the metal. Then & chemiecal
compound sensitive to heat is applied. Under the
influence of heat, the acid concentration (pH)
of the compound is changed.

DIELECTRIC LENS
SENSITIVE PLATE

XA

\Z\Qf
MICROWAVE XMITTER

= |

To make a radar photograph of a distant ob-
ject, it is scanned by pulses of microwave energy
from a highly directional transmitter. The re-
flected waves are focused by a dielectric lens onto
the sensitive plate. The particles of the film re-
ceive and rectify the waves. Heat is liberated in
proportion to signal strength and changes the pH
of the chemical coating. Suitable dyes controlled
by the acid concentration produce a permanent
image. END

RADIO-ELECTRONICS
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first and still finest...

accept no substitutes

Imitation, they say, is the sincerest form of flattery.
If so, you who have installed some of the 250,000,000
Black Beauty Telecaps in the past 7 years can be
mighty proud. Few Sprague developments have been
so closely copied as this capacitor in which you have
placed your confidence.

Black Beauty imitations are available in almost
every color imaginable . . . including black! But no
other molded tubular can equal the unprecedented
record set by Sprague TV Tubulars since 1947 when
they were first introduced.

Don't be vague — insist on Sprague Black Beauty

There iso Sprague -

Distributor in
every sales area
in the United
States. Write for

Telecaps for your TV and radio service needs! There
is only one Sprague Black Beauty, and it has no equal.
Accept no imitations.

Write today for the complete Sprague television

and radio service catalog C-609 to Sprague Products

the name of your
Company,* 81 Marshall Street, North Adams, Mass.

nearest source of
supply today.

Don’t Be Vague...Insist on

SPRAGUE

*Sprogue Products Company Is the Cistributors® Divlsion of the Sprogue Electric Company

- WORLD’S LARGEST

CAPACITOR MANUFACTURER
SRR MY Al e S

JANUARY, 1954
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CATALOG NO. 154

QUARTZ CRYSTALS

FT7.243..093" PIN DIA.—.484" PIN SPC
FOR HAM OR GENERAL USE

4035 3500 5950 6706 7506 782 (015 2608 3995 6573 7240 4173

4080 5675 5973 6725 7525 784! 1110 2738 6000 6575 7273 8175

4110 5677 5975 6740 754! 50 | 1150 2785 6025 6600 7275 8200

| 4165 5700 750 7550 787 1525 289 608 7300 8340

4190 5706 6225 6773 7573 7875 | 1915 2940 6050 6625 7306 8350

4235 5725 6240 6775 7575 790 930 3005 6073 6640 7325 8375

4280 574 250 6800 7600 790! 940 301 075 8630 7340 8380

4300 S75i 255 6806 7606 792! 950 3202 6100 7000 7350 8400

4397 S760 6273 6825 7610 794 065 3215 6106 7006 7375 8425

| 4450 5773 6275 6840 7625 795 105 323; 125 7025 740f 430

4490 577! 300 6830 7640 797 118 3245 6140 7040 7425 8450

4493 530 306 7641 797 125 3250 6150 7050 7440 8460

4780 5801 324 6875 7650 820 140 346 173 7073 8000 8475

4845 582! 335 6900 7673 822! 145 3501 175 707! 8483

4930 584 340 6906 7675 824! 303 354 200 7100 8023 8500

5030 585 350 6925 7700 825 320 3590 5440 7108 8040 BS2S

5205 588 373 6940 7706 B2 390 364 450 7128 8050 8550

8235 587 375 6950 7720 827! 415 368 473 7140 8073 8573

. 5250 587 400 6973 7723 B30( 430 372 473 750 8075 8583

| 5300 588 406 6975 7740 830! 442 3735 6500 7173 8100 8600

3305 5900 6425 7450 7750 832 460 376 506 7175 8106 8625

5333 5906 6673 7473 777 532 3800 6525 7200 8128 8650

: 5335 592 675 7473 777 345 3840 6540 7206 8140 R700

5485 594 700 7500 7801 557 3885 6530 7225 8150 8733
REPLCEENT GUIDE | 49¢ sach—10 for $4.00 99¢ each—10 for $8.00

Low Frequency—|

Lottice Fliter et CR-

P rked in Channe A

ASK YOUR JOBBER R R R

m)_ nd Marmonic. Listed below by pas’

- FOR YOUR COPY TODAY ' =
370 393 414 436 498 520 | 400 439 [sar0 [2030 2300 3133
Replacement Catalog No. 154 34 s 413 4 o sz e aot 3o [Goas 2308 3200
THE MILLER ENBLEW AT, (Rep i o) EERS IR L Y
6497 2082 2390 3237
~ASSURES THE FINESTSQW/IN RADIO AND TV REPLACEMENT COMPONENTS ol GG B 40| ae e
380 402 423 426 507 530 | 447 4686610 (2131 2442 3810
g Ry g 4 433 47 500783 | 448 as9)y3so [2143 2332 3320
For a Complete Listing of MILLER PRODUCTS Get Our Latest General Catalog. moad dy a0 3N A% B0 |2 gaes e

491 12 338 7:
J w MILLER COMPANY A AR El
. . 4 2 387 408 430 493 Sia 338 | 438 4757810 2280 3035 3958
R - v 84 8 a1 4 s 455 4781 7930 12282 3120 3078
5917 South Main Street ° Los Angeles 3, California NI I I B B AT
- — 392 413 433 497 519 458 480
| 4
72ie, TV PICTURE TUBES | |28 coch—10 for 34.00 | 996 each—10 for 38.00

Brand New, Fully Guaran-

teed For One Year,

.$26.47 20", .$36.37
21%..%$39.48

NEW 1954 Lowest price for quality

Includes all newest d 10| nts: Cascode

LATEST!1954 6300X CHASSIS Tuner, 30 Tubes. for 160 (o Ba~ e

o r e tube. Wonderful Value! Adaptable for color
3 3 ; URF.

= The 1954 630 with all up-to-date improve-

ments! Terrific reception is yours now at this

l sensationally low-low price. Gives 3-times

normal reception. Speclal super high-zain

cascode coll tuner gives greater sensitivity,
top performance on any channel. igned

4C 748 TUNING UNITS—
foundation coils end con-
DECORATOR TV | denser for 80 meter YFO or
$50. OFF! casinets  sor oxclter—Ioss oxtols. .. 98¢
o ° 20% & 217 Pi [
ture Tubes—6830 or ot
chassis!

S;eclal—l@ﬂ KC or SOOKC In
FT2414 Holder,. $1.95 .

edd 20¢ postage for every
10 crystals lor less).

| Sun

| PARTS DISTRIBUTORS, LTD

able for color

and tested for 5 hours; molded condensers,
microvolts sensitivity, FM sound system,

horizontal & llne‘:‘:r lock & in directly adapt-
ul

HF.
RTMA Guaranteed - s 0
Factory Wired, Ready
to Play. Complete with
127 speaker. hardware !
& knobs. CRT)

Mounting Brackets for tubs

FREE: New Trouble Shooting Booklet
with eoch

50
(less

.a, $5.95

chassis. very beautiful cabinet Is

OPPORTUNITY ADLETS

Rates—45¢ per word (including name, address and
Initials). Minimum ad 10 words. Cash must accompany
all ads except those placed by accredited agencies. Dis-
count, 105 for 12 issues. Misleading or objectionable
ads not accepted. Copy log March 1ssue must reach
us hefore January 21, 1954

Radio-Electranics, 25 W, Broadway, New York 7, N.Y.

SPEAKERS REPAIRED at wholesale prices. Guaranteed
workmanship. Jobbers wanted. Amprite Speakers Service.
70 Vesey S8t., New York 7, N. Y.

DIAGRAMS. RADIO $i.00 TELEVISION $2.00. Give
make and model. Diagram Service. Box 672-RE. Hart-
ford, Conn. el — SPEG
TUBES-TV, RADIO. TRANSMITTING. AND E IAL
PURPOSE TYl:ES BOUGHT. SOLD AND EXCHANGED.
Sermi detaiis to B. N. Gensler WZ2LNIL 136 Liberty.
N. Y. 6 N Y

ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING equipment repaired. Write for free catalogue
on new and used instruments at a savings. Hazelton In-
strument Co., 128 Liberty Street, New York, N. Y.

WANTED: AN/APR-4, other ‘“APR-*". T8 ‘1E-"*,
ARC-1, ARC-3. ART-13, BC-348. etc. Microwave Equip-
ment, everything Surplus. Special tubes, Tec Manuals, Lab
Quzlity Equipment, Meters. Fast Aetlon. Fair Treatment.
Top Dellar! Littell, Fairhilis Box 28, Dayton 8. Ohlo.
FREE money saving bargain list. 10 MFD/600WV 0il
Capacitor 98¢ RCA 3APIA $4.95 add postage. Mark
Electronics, 1888 Randell Ave., Bronx 72, N. ¥,

BUY WHOLESALE 25000 ITEMS_CATALOG 25¢.
Matthews, 1472-P4, Broadway. N. Y. C. 38.

SERVICEMEN. NOW. A POWDER SPRAY THAT
CLEANS INSTANTLY and restores indefinitely, just a
squeeze on your unbreakable hottle elimlnates all your
metal to metal contact troubles, a serviceman‘’s must, try
with money refund guarantee. Mall $1.00 with return ad-
?ress)}o POW LABS., P. 0. Box 25. Bay Ridge. Brook-
yn. N. Y.

| ALUMINUM TURING. ANGLE AND CHANNEL. Plain

l

and perforated sheet. Willard Radclif’, Fostoria. Ohio.

AUTO RADIOS—ALL MODELS. REST BRANDS.
\Wholesale. Free Catalog. Radio Frank., 14438 Michigan,
Dearborn, Michigan.

AMATEUR RADIO IS FUN. FIFTY PAGES. EASY TO
understand, code and theory for Novice Class license. $1.00.
Sutisfaction guaranteed. Radlographic. 3216 North Orange,
Chicago, Illinofs.

SURPLUS BARGAINS. New coaxial cables 100 ft. RG
8/U, $5.95: 100 ft. RG 59/U. $6.25, Coaxial Connectors
83,18P plug 1 for $2.25; 83-1R Socket.5 for $2.00. 200
Asst. 1% watt reslstors, all insulated, $2.50. Postage Extra.
Request Bargain Bulletin, RELIANCE MERCHANDIZ-
ING CO., 2221 ARCH ST.. PHILADELPHIA 3, PA

COMPLETE TELEVIS]O; SETS $30 UP. W4AP‘I. 1420
South Randolph., Arlington 4, Virginia.

TV FM ANTENNAS. ALL TYPES INCLUDING UHF.
Mounts, accessories, Lowest prices. Wholesale Supply Co.,
Lunenburg 2, Mass.

WwwWw_americanradiohistorv com

520 Tenth St. N.W.— Wash. 0.C., Dept. R

_Bargain in Broa;cusf }Pu;lify
TAPE RECORDER 875
MECHANISM .

E

PM  FOCUS COILS CRYSTAL richly finished., hand rubbed

For all Tubes up MICROPHONES mahogany and made by our
to 21", $1.19 ea.| Miniature, hearing | Own master cabinet makers, ] MODEL 90 ‘“‘UL-
99¢ ea. lots of 3|aid type made by | They are custom stvied. TRA-AUDIO'"
e —ae— & Brush rllemoved i]rua'rﬂ‘;ﬂeedm nf(\v&& nerfﬁcl- TAPrE TRéiNs-
- 3 ] from perfectly new ncludes as! mounting POR MECHAN-
T ant ST ..‘2,333..,"‘%3 equipment yet are | brackets. Canlnets are also | ISM COMPLETE
Shvings Hi-FI PICKUPS 247 ouced ToT.25 | PERPEGT. 1doal for | Bvallable with blank control WA TAH R
Electro-Volce hi-fi pickups. Light- 470_ohm.ea. $2.95 | experimenting or re- | Panel to fit any chassis. QUALITY REC-
wel~ht 3-speed metal arny with ad- o placement of fauity | Model 2 ORD-PLAY-ERASE
justable stylus pressure from 1 to ;2, c%%;':exne,:qu' l‘l’Vl'S‘i'ls in ‘{8“5' 2"'99'““' big 849.50 #%:D. _;g:l:‘g-
r v e - ' mitters. micro- 95, ] M 5 =
\lrsulc:mr:\“osdel(ﬁ'g-lg%l’le‘ t‘ﬁ-‘&h call“rl{‘r(;:lrr‘z’e ;{fw’zeggﬂgg?g{,;i Dhones‘.qetc. 89¢ ea. B‘I;:’"gel 3 finish, [ czsson?ss. AND
type ‘ - 4 2 9 . V- ALITY
Teoords foo Al spees. Tist price; | $3.49 ca. lots of 3| 3 awst. $1.89 | For DeLure Cahinets, | PUasTIC ‘BASE
$14.50. Your Fa 10 ELEMENT CONICAL write for cutalog! i RECORDING

Cost 2 - All Aluminum Antenna $3.29 ea. FILTER CHOKES TAPE.
Bradl Hy-300 MA ea. 974
CONTROLS 5cr Bradiey lots of 10 $2.89 ea. RN oORIA USE WITH ANY HI-GAIN AMPLIFIER

25K Special V ANTENNA, All Aluminum FREE: Write L The “‘Ultra-Audio’ tape transport mechanlsm comes com-
180K 6 for 89c Price! $2.95 ea. '2"5},1-%““8“,',\:;,“'(:0#; i plete with convenient terminals and full instructions
lots of 10 ea. e A which permit its application to your present amplifier.

. shipments  FOB NYC. Prices
The ROSE C subject to change without radle-phono, or other audie unit. for the making, repro-
° Interstage Transformers. 3:1 ratio ea. $1.10 duction. and erase of tapes. just as any standard tape
76 Vesey St., New York 7. N. Y. linput Transformers, for Intercom s:ts K SWITCHES recorder—but at unbelievable quality and Adelity! This
i-..l“'*" COrtlandt 7.6195 e ea ot ot 10 | unit is 1deal for Hi-fie enthusiast. the experimenter. the

tadio Ham. or commercial user. It is identical to that
provided for our radio-broadcast outlets. No experience
required to follow simple instructions and comprehensive
cireuit diagrams to connect to almost any radlo or audio
unit for full life-like performance!!
Records—Reproduces—Erases, At Two Speeds
Simple change-over mechanism permits operation at either

or 3% inches per second sheeds. A number of circuit
diagrams are provided to enable even the nerice to con-
struct special amplifiers, etc., at minimum eost to obtaln
results far surpassing recorders selling for many hundreds
of dollars. Unit will operate with any amplifier ecapable
of heing excited by erystal mike or magnetic phono—and
with most radios. Unit comes complete. ready to connect
and use. Operates in either horizontal or vertical position.
Provided with convenlent mounting lugs. MONEY BACK
GUARANTEE.

FIRST COME—FIRST SERVED

Order from
cash with order on

EQUIPHENT—SERVICE DIVISION  cisnsvieh ord,

ULTRA-AUDIO BROADCASTING SYSTEM
BOX 243, SAN DIEGO (12), CALIFORNIA

(Shipped pre-patd
on cash-with-or-
ders—atherwise
eharytes collect, L4

Please Mention Radio-Electronics
When Answering Advertisements

RADIO-ELECTRONICS
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NEW PATENTS

TRANSISTOR TRIGGER
Patent No. 2,604,496
Lloyd P. Hunter, Pittsburgh, Pa.
(Assigned to Westinghouse Electric Corp.)

This circuit can be triggered by a positive pulse
of about a volt. Triggering is extremely rapid
requiring only about 0.1 microsecond. Reset time |
is a few microseconds. See Fig. 1. |

P C
INPULSES S $ or .
e § - f—e
;}_ ¢ P2 |
ST
]|+ I'h- 1 —Iil+ |
Fig.|

Pl and P2 adjust the emitter and collector
voltages. The output characteristic of the point- |
contact transistor is shown in Fig. 2. The lowest
portion AB shows positive resistance. At higher
currents there is a kink in the curve indicated by
BC. This portion has negative resistance. There-
after, the resistance goes positive again (CD)
The peak B varies with emitter bias. A more posi-
tive emitter reduces the peak, for example from
B to H.

D

COLLECTOR | |
CURRENT l

=

COLLECTOR VOLTXGE

fig.2

The collector load line is shown as L. It inter- |
sects the curve at 3 points: E, F, G. Since F lies
on an unstable portion of the curve, there are
only two permissible operating points. For this
trigger application, E is chosen.

If a positive pulse arrives at the emitter, B
is momentarily reduced to H. This leaves only
vne intersection (G) between load line and char-
acteristic eurve. The circuit is instantly tripped
to this point, the collector current rising from
about 1 ma to 10 ma. This output pulse lowers
the collector voltage for an instant and the op-
erating point returns to E.

CASCODE AMPLIFIER
Patent No. 2,644,860
Christopher P. Gadsden, Belmont, ]

Alan B. Macnee, Boston, and
Henry Wallman, Cambridge, Mass.

{Assigned to United States of America as
represented by the Secretary of the Navy)

The cascode combines the desirable features
of the grounded-cathode and grounded-grid am-
plifiers, and eliminates their disadvantages. It
has the high gain of a pentode and the low noise
of a single triode. It is stable and covers a wide
band. The equivalent source resistance (R1) is
made high. The equivalent output resistance
(R3) of the cascode is low for wide-band cover-
age. R2 is the equivalent low resistance of a |
grounded-grid amplifier. It prevents instability
in the first triode. L neutralizes the grid-plate
capacitance of V1 * END

L=

JANUARY,

1954

Vo

UHF ALL-CHANNEL
CONVERTER

This modern converter sells itself after the first demonstration
of its superior picture-producing qualities. Tuning is stable
because of the exclusive advanced design printed circuit. Small,
beautifully styled mahogany or blonde wood cabinet.

Model ES-2 available without cabinet for custom installation
inside any TV set. Small pancake design permits simple installa-
tion to receive all-channel UHF programs from VHF secs
in the home or in stock.

Write for complete information including details
of the Packaged Promotion Plan to belp you sell.

The ALLEN D. CARDWELL Mfg. Corp.

27 WHITING STREEY, PLAINVILLE, CONNECTICUT

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.

www americanradiohistorv com
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the

BOOSTER
with the
¢ Q)
CIRCUIT

Turner:

Model TV-2

...for sharper reception
on ary set —new or old!

We'll give it to you straight. This
beoster costs a little more. I¢’s
worth 14! Who wants to watch
Milton Berle through a blizzard
of snow. The high-quality cas-
code citcuit in the Turner booster
reduces noise and snow to a mini-
mum. Produces an excellent pic-
ture even in extreme fringe areas.
Many servicemen say, “The
Turner is the ou/y booster that
will help the new sets with cas-
code tuners.” Install a Turner
booster and you guarantee the
best possible reception.

0000000000000 00000
® The TURNER Company

® 933 17th Street N.E.,

: Cedor Fapids, lowa

o Gentlemen: Please send me com-
o plete information on the superior
o performance of your booster.

®

o DiomeNlA—mRaaN L u =

: Address ME w1l
» City___ . B 3 State_____

Brand New
Set Mfr's

STANDARD
BRAND

SURPLUS WARRANTY

Bulk Packed in Original Mftr's Nested Cartons or Individually Boxed
Every tube meter and chassis tested for top quality ... BRANDED

1B3GT B
LT B Wk
IR5 . o
ISA* swawsn o
185

1T+

6AKS

OALS

6AQ3

6AGS

6AT6

6AU6

6AV6

6B4G

6BS A aE L4
6BA6

6BCS3

6BE6 .. .. .
6BG6G .. . 1.
6BHG

6BJ6 = 50Cs
6BL7GT 6SN7GT .. 50L6GT

More than 400 types in stock. Include all your needs when ordering.

Orders less than $10.00—add $1.00 service charge.
clude postage. All prices subject to change without notice. F.

TRANSAMERICA ELECTRONICS CORP.

The Argyle Mast
Type Universal
Standoff'combined

with the new Argyle
Mast-Lok clamp

permits the best
installation pos-

sible. Is stronger,

more versatile-

clamps will not slip A
or loosen...entire
‘installation is done
in"a few seconds.

6RQ7T . .
6BQ6GT .. |
6BK?
6Ce .. B
6CS: na..ua
6CBo

128K7
12SN7CT
128Q7
19BG66G
19T8
258BQ6GT
25L6GT
3585
35Cs
35L6GT
35W4
35725
50B5

49
.49
44
.1.19
64
82
41
.49
-49
.45
.32
.36
-49
.49
- .43

6T8

OVeGLT ... .
6WAGT o
6WO6GT ... .
6X5GT
12AT6
12AT?
12AU6
12AU7
12BA6

12BE6

12BH7

12€C8

.49 12SA7

Terms: 259 with order, balance €. 0. D. Please in-
0. B. New York City. Mail order division,

ARGYLE

again revolutionizes
TV wnstallation
business ... one look
shows you

for VHF too!

§' Now — Argyle introduces Mast-Lok ... the clamp used in conjunction
: with the Universal Mast Type Standoff' Available at no difference in price.
The strongest, quickest, and most positive method of securing standoffs to
the mast ... heavy duty steel with a re-intorced cantilever clamp.
o Improves Reception . .. rigid engineering and lab tests prove that the
New Argyle Universal Standoff tends to substantially reduce coupled-in
effects and related evils in the line.
» © Big Time Saver...you can actually save 75% of your installation time.
¥ e No Threading — use any type of wire at all . .. Flat, Tubular, Open, Rotor —
i When ordering MAST-LOK with Argyle Universal Standoffs* —
¥ add letters MC after model number of standoff . . . Separately model AMC-12.

ARGYLE ELECTRONICS cCoO.
8 West 18th Street, New York 11, N. Y. - CH 2-2093

TPAT. APPLIED FOR

4 V?"l’/}lé will mean //Z'b/}//

nine MIARGH OF DIMES

January 2 to 31

RADIO-ELECTRONICS
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National Electronics GREATEST SUPER SENSATIONAL!

Special Purchase BARGAIN
T?emendous Savings While They Last = B’?E“FILEICET%:F

TELEVISION SET 2BAY Ultra High Gain

MANUFACTURERS 16 ELEMENT Bargain Priced
CONICAL

ARRAY
WITH STURDY
%" ELEMENTS
AND HIGH BAND
1 ADAPTERS

54 Each

IN LOTS OF THREE :Lmv Ish desx"nedw for m‘etropomag uusze—u‘; btwo-bnv
: ray where greater s required—and the Ay array

Single Lots 55-30 for fringe. M this senaatlonal low price this antenna is

% the BEST on the market. Get your needs filled

ENGINEERED TO THE
SPECIFICATIONS OF

Ee
e —

Line includes every necessary TV tool to
service all receivers. Below are just a few:

S AT

No. 6162
2

For Single Array
ONLY $4.40 For
Two-Bay Array

We are offering the BIG-

No. 6193

le th
@ No. 6171 Never before has Nattonal Elcctronics had a BARGAIN | While they "‘sf’
I:,km this. We made a special purchase l}:n order \(;"zet In lots of 6. individually cartoned ......$10.95 for 6
these sensational prices. And this arrav has evervthing.
| {| This conical 2.bay” 16-clement arrav provides wiira-fine & vavilarravspwihtitie Srod s} Se, Je it 8.75 ea.
fringe xecemlon Includes sixteen :/. inch nhplane type | Matching tie rods—per pair . ... 3 .50 pr.

“TR-2 RADIART TELEROTOR

Be sure it's greater gain on lheqmgh channels and is complete wilh

{nsuline when one pair of stacking bars to ecach arvayv. These are packed
WITH DIRECTION INDICATOR
Streamlined, waterproof, sinrdy.

in cartons of three 16-element arrays per carton. with
you need the tie rods, at $14.95 per tarton
right tool for 12 heavy duty ball hearings. Heav-

When purchased in single i6.element ar-
rays, separately boxed—your cost is . .$ 5.30 each

i 1 3 'l‘wo Bay Arrays per carton without Tie ily reinforced die-cut housinz, Pre-
a TV service RoITAE MY, Aparten (e iy .$13.50 carton cislon gears. Positive stop at end
problem. a Bay Utira: Erings ‘Stucking Awsemblv for of rotatfon.” Heavy duty mator re.
Write Dept Above—Model 4B ... ... ... . $1.95 set verses instantly. Mast, lower
1 pt. | nl.:glorrm x;ur:um‘;n"f l:ncto&v l|.|‘l‘>|rll
-, ca! or life 'erfect pattern a
:oEmpI;‘t); too! AMOUS ROCKET ﬂ S29 37 tlves hnmﬁdxa(e indication of an-
A enna posi
- 2 Requires 8 Conducmr (ﬂble
istans ew | || ZOOM-UP TOWERS . eguites s condutor,
00 e Sturdy @ Reliable o E1s€est Installation b UHF STRIPS — Now available for Standard
brochure Economize with Rocket Zoom-un Towers. Of Il C:Il liners sTo order, slpeclI) channel No. 50
. fers quickest, easlest way to Taake anifistal: fat and series designated by letter, such as F,
la:’:m:hup ltr? o‘ Eact‘n sc;ctloln tﬁlgsconlese ""h + 5 G etc., stamped on each strip of your
8side ¢ other—tO erec simply s’ e oul ac| -
No. 6165 Seetions In ite turn—insert holt thru section I _present_tuncr. (Set consists of osc. & ant.
below—tighten to keep mast from turning. ALL PRICES F.0.B. CLEVELAND, OHlO
Each tower complete with guy rings. bolts, " Do not remit more than complete purchase price. Pay
and mounting base suitable for peak or flat 1 shipmnz charges on receipt of goods. 259, deposit on
roof. Handsome and sturdy. Rocket Zoom- R all C.0.D. orders, piease. Money-back guarantee.
t‘:ps ‘oﬂer you economy and long life. Order j Prices Subject to Change Without Noticé
| v size
in‘ul ine 20 Borrs e S 9.95 30° se:.-w $16.95
| (O 21.95 50 ...... 32.95
CORPORATION OF AMERICA (Deduct 1095 discount in lots of 3) =
lNSUUNEI.OB:J,g.DI'STEN; gﬁ'\?z N35'¢ AVENUE | Sensational Low Prices on UHF Accessorles OF CLEVELAND
[ I £ M-5-C 5’ steel mast extendor (crimped to mate .
Exclusive Canadian Sales Agents: UH}'“IO\\ lvo‘es ?:l‘tﬁxllnr tw n’lén‘d’ 100' coll S:gg THE HOUSE OF Tv VALUES
CANADIAN MARCON! COMPANY, Toronto Tyar UHF mast stand.off 3 e b 3, Ohi
screw  stan ==, .
T JUIF serew stand ol weioss L0 0 2.7% ea. [ 201 Deleo Building Cleveland 3, io

Get This Valuable Book W Just for Examining COYNE'S News-Volumq' Sef

l l{l l ;.o \ M ﬂﬂCﬂM/ &/ 0 f V

v wed y Al
\"' .\““‘s_ -+ \
‘,_? = AR idatrioln \\|
LR "
o AT

7 £ rmrmall
g i i
rw;;:‘“

Yes, you get this big, brand new book, “150
Radlo Television Picture Patterns and Di-

agrams Explained”, absolutely FREE! Jast 7 FREE

off the press! Gives complete wiring circuits
and diagrams on the latest Radio and Television Sets.
Easy-to-read, large 814 x 11” pages, with full instructions on
how to read and use the diagrams. A “must” in every Radio TR'AL '
and Television service-man’s repair kit. You get this val-

uable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television”!

Here’s “Know-How” Tllllt Makes You Worth More.' SEND NO MONEY Just mail coupon for 6-volume set

Coyne's great new 6-volume set gives you all the answers to on 7 days free trial. We’ll include book of 150 TV-Radio Patterns
servicing problems—quickly! For basic “know-how” that is & Diagrams. If you keep the set, pay $2 in 7 days and $2 per
easy to understand, you’ll find everything you want in vol- month until $22.50 plus postage is paid. (Cash price $20.95). Or
imes 1 to 5 which contain over 5000 practical facts and data. you can return the library at our expense in 7 days and owe noth-
They cover every step from principles to installing, servic- ing. YOU BE THE JUDGE. Either way, the book of TV-Radio
ing, trouble-shooting and aligning all types of radio and TV Patterns is yours FREE to keep! Offer is limited. Act NOW!

sets. So up-to-date it includes COLOR TV and UHF, adapt- . -
FREE BOOK —FREE TRIAL COUPON/{ |

ers and converters. Also covers very latest information on
TRANSISTORS.

802-Page Television Cyclopedia Included 2
?nd the% for Qp'(Ie‘edy on-the-job use, you get volume 6—the sco?,YsNEp:&,E,f: E:cél,',,i'agf L‘EZV '?.IFN'RADIO S GR OO DRel SR |
tgg:;;ﬂ? telg\s/’gieon gﬁ%ﬁg(ggse{s‘}:gggiﬁgrllﬁlegg 1?];?3“‘;?;? YES! Send é-volume "Applied Practical Radio-Television' for 7Bdcys FFREEEE 1
tion and others. In easy-to-find ABC 'order crosé indexed. TRIAL per your offer. Include TY-Radio Patterns & Diagram Book FR i

DI MGRUATIAL % DravE
PEOREIN PRISIET Savw
PETWATLLH v ALiRs 2 eomvR |
TR STMPONT PN Y
WOVRET WENARS: TYNIES

.

Use this 6 volume TV-RADIO LIBRARY free for 7 days: 1

get the valuable Servicing Book ABSOLUTELY FREE! [

X ;i 1

CUYN ELECTRICAL & TELEVISION-RADIO SCHOOL Whote Employed. .. - Sy : 1
s : t s

| 500 JS. Paulina St, Uept Chlcago 12, "_l $20.95 pf:s 05'5 posyf?:ug:g: delll:v:.x 7azoy money- %lzzgra;u%‘:::r:?ea: ]

JANUARY, 1954
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® SALESMEN °®

® EXECUTIVES
PUBLIC OFFICIALS

® POLICEMEN ® FIREMEN © OUTDOOR MEN

REPORTERS ® FIELD INSPECTORS ® DOCTORS ®

LAWYERS, ETC.

DICTATE IN Youk

™

NEWPRIES

There 1o em ATR INVERTER fer mar}

plicatiens for Inverting D.C, Velt.
wges {romging from & velha D.C.
fo 120 veits D.C.) fe 110 volts
AC. ., , . Specielly Deslgned for
eperating A.C. Radios, Tepe Re-
sorders, Wire Recorders, Dictating
Machines, Eleciric Razors, Record-
Changers, Yelevision Sefs, Ampli
fers, Addrmss Systems. Rodle Test
tquipment and most smoll electrl-
tal and electronic devices FROM
D.C. YOLTAGES IN AUTOMOBILES,
BUSES, TRUCKS, SHIPS, TRAINS,
FLANES AND IN D.C. DISTRICTS,

Additiona! infermatien svelisble
#pow requmif.

FREE !! ATR INVERTER!

given away every 30 doys to
lucky registrant of preceding
menth. Moil o postcord as your
registration. request today!

s
NEW MOZEL

INVERTERS

for changing your battery current to
_A.C. Houeke&’ CURRENT

in your own car!!
e —————————

ATR INVERTERS . . . eipecially de.
signed for operating standard 110 volt
A.C. Tope Recorders, Wire Recorders,
Dictating Machines and Electric Rezors
IN YOUR CAR,

£
easy 70 i

A VALUABLE TIME SAVER FOR:

®TAAYELLING SALESMEN—Dictate ceports in your own cer. Send
your dictated raports in daily to your home office o sales manager,

®FIELD INSPECTORS & INVESTIGATORS—Dictate your field faspec-
tion ¢eports in the field—on the 1pot. Give
factually and completely. Include your clients recordings also.

#DOCTORS—Dictate snd record your house calls on the comple
tion of your call whils everything is fresh in your mind, Hsve theie
records for tranicription by your office girl.

®LAWYERS—Record evidence in the field af your client’s premises.
Obtain factual ond complete witness reports, etc.

®EXECUTIVES—Dictate in your car oll buiiness matters whils on
trips for plesure or business,

®PUBLIC OFFICIALS—Dictate complete field reports in your car.
Obtain recorded opinions and espretiians of Mr, Public in the field.
Dictate your butiness reports while traveling.

#POLICE SQUAD CARS—Dictate sccident reports right on the scene
complete and foctval. Include witness secordings ot the same
time. Have the complete story available by dictation.

®FIRE TRUCKS—Dictate your fire reports factually and complete on
the scene and include witness reports, Have the complete story.

®AMBULANCES—Dictate complete reports of your ambylance run.
includs witness recordings, efc.

SADVERTISING AGENCIES—Use AC opersted animated or illumi
faated displeyt in or cn the car,

OFISHERMEN 8 MUNTERS—Use your eleciric razor on camping
trips, operating in your car. Ao smell
electrical or glectronic items.

OCAMPERS—Make your campin i
uting mix-maiters, fope recorders, or wirg recorders operating
from your car battery.

OWAREHOUSE & MATERIAL HANDLERS—Djitote vour investory
and mstensl handling reports on
yard, or wherever you may be,

the complete itory

home radios and other

and outing #ipy more escifing

the edw, in the warehouse,

A NEW MODILS NEW DESIGNS NEW LITERATURE

American Teevision 2 Ravio Co,
Luatity
SAINT PAUL 1, MINNESOTA—U. S. A.

Phroducts Simee 1957

NEW DEVICES
| UHF CONVERTER

|P. R. Mallory & Co., Inc., 3029 E.
Washington St., Indianapolis &, iInd.
has announced a redesigned all-chan-
nel u.h.f. converter, model 88. This
converter i 50 percent smaller than
their previaus model. A single knob
tunes all the u.h.f. channels in a total
of 74 turns. A second knob switches
from uh.f. to v.hf. and also turns
both the converter ond television set
on and off. When using the converter,
the television set may be left on either
channel 5 or &, whichever receives less
externol interference.

The model 88 is continuously tuned
for channels 14-83. It uses o 6AF4 or
4T4 oscillator tube, a 4CBé i.f. ompli-
fier, ond a IN72 v.h.f. diode detector.

| Input and output impedances are 300
ohms. The converter uses a power
transformer, selenium rectifier, and
resistance-capacitance filter, and re-
quires about 25 watts from a I15-volt,
&0-cycle power line. The cobinet meas-
ures 7'/ x 4% 4 x 5% inches,

FLYBACK
TRANSFORMERS

Chicago Standard Transformer Corp.,
Standard Division, Addison and Elston,
Chicago 18, IIl., hos announced three
new Stancor replacement flybock
transformers for Motorola sets.

Each unit has a horizontal-centering
contral, variable-gap width control,
and a socket for o IB3 rectifier.

These three transformers cover 91
Motorola models of 52 chassis. Stancar
part number A-8224 replaces Motorola
| flybacks 24C711265, 24C711265-A, and
24C721290 in 56 models. A-8225 re-
places 24K712193 in 15 models, A-8226
replaces 24K721301C and 24K721517C in
20 models.

TWO NEW TV
ANTENNAS

Ward Products Corp., a Division of the
Gabriel Co., Cleveland, Ohio, has de-
veloped two new antennas, the Circle-
vane and the Dymon-vane. The Circle-
vane is designed for use in rural or
| suburban fringe areas where o great
deal of sensitivity is required. It is a
10-element Yagi type antenna with
aluminum elements on @ Permatube
crossarm.

The Dymon-vane conical pictured
above is recommended for areas
| where both low- and high-band tele-

WwwWw americanradiohistorv com

vision stations are in operation ond
transmitting in the same general direc
tion. By supplementing the single unit
with additional units or bays, this may
be used to receive signals up to 100
miles from the transmitting station.

WAVE-TRAP SELECTOR

Vidaire Electronics Mfg. Co., Lyn
brook, N. Y., has developed a wove-
trap selector, the Fil-Test, which
determines the type of filter or wove-
trap needed by swi‘ching two dials.
If @ TV service technician makes o
repoir coll and finds no interference
present at the time, he can hook up
this meter ond explain to the set owner
that when the trouble reoccurs, twist

the two dials until it cleors. The tech
nician then stops by later to take his
reading ond pick sp the instrument
for he then knows what filter or trap
to install.

Known as the mode! FT-100, the unit
has wavetraps and filters which moy be
switched into the antenna and oa.c.
ine circuits.

ALIGNMENT TOOL

Service Instruments Co., 422 S. Deor-
born St., Chicago 5. Ill., has an-

-

nounced the Align-O-Pak unit to replace
bias batteries whea aligning TV re-
ceivers. Its output is variable from
0 to 10 volts d.c, Output leads are
isolated from the metol case and
power line to provide o fixed a.g.c.
bias for any televi:ion receiver, If o
stable picture appears when the bios
leads are connected to the a.g.c. bus
and the output is varied, then the
a.g.c. is faulty,

REMOTE CONTROL

Regency Division—I.D.E.A., 7900 Pen-
dleton Pike, Indianapolis 26, Ind., is
manufacturing a remote control for TV
model RT-700. This device is operated
on a single-conductor cable, and se-
lects stations, adjusts fine-tuning and
controls contrast and volume from as
far away as 100 feet.

ALL-CHANNEL
ANTENNA

Trio Manufacturing Co., Griggsville,
| has announced an _addition tc
their Zig-Zag line e Twin-Six. This
single-bay, all-channel antennc offers
satisfactory v.h.f. reception in primary
areas. «

" '—_§
_.\._\ ~ \>
\ Av
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TELCO “DOUBLE V" DELUXE BUTTERFLY ANTENNA BUTTERFLY ANTEMKA
UHF-VHF ANTENNA No. 8365 List $5.95 No. 9001 List $3.95

Highly direct'onal,..adjustable for
combined UHF-VHF 50°-70°-90°,

No. 9010 List $6.95

e OIS LT T S — w— —

o« » the *“T” formation line—T for Top Quality
and T for Ten Antenna Styles. Insist on TELCO

«+ + the best TV antennas for the greatest “show?
on earth,

NEW! [ |
TELCO UHF ‘‘GOLDEN GRID'' SUPER l TELCO UHF **GOLDEN GRID" STANDARD
I,
|

T

\

TELCO UHF “GOLDEN CGRID' DELUXE
CORNER REFLECYOR ANTENNA

No. 8984 List $11.25

Pr—

TELCO UHF ““GOLDEN GRID STANDARD
CORNER REFLECTOR ANTENNA

No. 9002 List $11.25

et i v— m—

et — —— —— T S ] B o by i

A

P
IIil

DN

S ASE 2 A,

:
7l

TELCO UHF “‘GOLDEN GRID 2.STACK
DOUBLE TIE ANTENNA

No, 9004 List $7.50 less mast

s ———rs n— ———

&

WISHBONE \ |
. . . exclusive with TELCO, is a free
air insulator that prevents shorting |

out under any condition . . . found
only on TELCO UHF Antennas.

TELCO VMF CONICAL ANTENNA TELCO VHF SUPER CONICAL ANTENNA
No. 8700 ] List $9.25 No. 8902 List $19.85

TR
&
FREE CATALOG—illustrates all TELCO | \_ﬁb 4
products. Available at your jobber or !
write direct todayl

=2 e

|
|
|
!-' s l
|
|

i
fs
N
A
i 1

»

e T T

TELEVISION HARDWARE MEG., CO.

DIVISION OF GENERAL CEMENT AFG. CO. TELCO UHF-VHF UNIVERSAL CONICAL | TE'[EO,I}HF-'W “3OLDEN
910 Taylor Street Rockford, Mlinois ANTENNA DOOR ANTENNA -

No. 8981 List $16.25 ‘No. 9000

www americankadiohistorv com B
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BUILD 15 RADIOS

ONLY

AT HOME s{0s%

With the New Improved 1954

Progressive Radio “EDU-KIT”

NOW INCLUDES
SIGNAL TRACER

ond
CODE OSCILLATOR

FREE TOOLS WITH KIT
ABSOLUTELY NO KNOWL-
EOGE OF RADIO NECESSARY
NO AODITIONAL PARTS NEEDED
EXCELLENT BACKGROUND FOR TV
® 10 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT"" OFFERS YOU

The Progressive Radio *'Edu-Kit'" offers you a home study course at a rock
hottom price. Our Kit is designed to train Radio Technicians, with the basic facts
ot Radio Theory and Construction Practice expressed simply and clearly. You will
9ain a knowledgye of basic 0 Principles involved in Radio Reception, Radio
Transmission and Audio Amplification.

You will learn how to identify Radio Symbols and Diagrams: how to build
radi0s, 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 wlll learn how to service and
lﬁoublwshoot radios. You will learn code, You will receive training for F.C.C.

gerizes
n brief, you will receive a basic educatlon in Radio exactly like the kind you
wou!d expect to rece.ve in a Radio Course costmg sevenl huudreds of doliars.

"THE KIT FOR EVERYONE

The Progressive Radio ''Edu-Kit'' was specifically prepared for any person

who has a desire to learn Radio. The Kit has been used successfully by yOung

old in afl parts of the world. lt is not necessary that you have even the

sl-gntpst background in science or radio.

e Pronressive Radin ““Edu-Kit'' js used hv manv Radin Schanla and Cluhe

In thls country and abroad. it is used for training and rehabilitation of Armed
Forces Personnel and Veterans throughout the worid.

e rrogiessive KRauig ‘CEOu-ht seqQuites no instructor. All Instructions
are included. All parts are individualty boxed. and identified by name, photograph
and diagram. Every step involved in building these Sets is carefully explained.
You casnot make a mistake,

PROGRESSIVE TEACHING METHOD

The Progressive Radio “'Edu-Kit'’ comes complete with instructions. These
-nsnuchons are arranged in a clear, simple and progressive manner. The theory
of Radio Transmission, Radio Reception, Audio Amplification and servicing by
Signal Tracing is clearly explained, Every part is identified by photogrann and
diagram, You will learn the function and theory of every part use

The Progressive Radio *‘Edu-Kit"’ uses the principle of ‘iLearn by Doing’'.
Theretore you will build radios to illustrate the principles which you jearn
These radlos are designed in a modern manner, according to the best principles
of preseat-day educational practice. You begin by building a simple radio, The
next set that you build is slightiy more advanced. Gradually, in a progressive
manner, you will find yourself constructing stili more advanced radio sets, and
doing work like a professionai Radio Technician. Altogether you will build fifteen
radios. inctudira Receivers, Transmitters, Amnolifiers, Code Oscillator and Signal
Tracer. These sets operate on 105.128 V. AC/DC

THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE

You will receive every part necessary to build 15 different radio sets,
kits con!a-n tubu_, tube sockets, chassis, variable condensers
froasere naner % resistors, line cords,
fiere, tie nvlp-, colls, hardwau, tubing, etc.

Evury pact thiy yOou deed (s inciuded. lnes-.- parts are individually packaged,
30 that you can easily ildentify every item. Tools are included, as well as an
Electrical and Radio Tester., Complete, easy-to-follow instructions are provided.

In addition, the ‘‘Edu- Klt" now contains lessons for servicing with the
Progressive Signal Tracer, F.C instructions, quizzes. The *“‘Edu-Kit" is a
campiete radio courn. down to the :mall.st detail.

TROUBLE-SHOOTING LESSONS

Trauble-shooting and serv-cmg are included. You will be taught to recognize

t our
eiectrolytic con-
selenium recti-

and repair troubles. You will build and learn to operate a professional Signal
Tracer. You receive an Elec!rical and Radio Tester, and learn to use it for radio
u-pa-rs While you are learning in this Practical way, you wlil be able to do

any a repawr job for your neighbors and friends,
h‘" exceed the cost of the ‘'Edu-Kit'’. Here |l your opportunity to learn radio
quickly and easily, and have others pay fo Our Consuuanon Service will
help you with any technical problems wmch you may

FREE EXTRAS
ELECTRICAL AND RADIO TESTER e ELECTRIC SOLDERING
IRON © BOOK ON TELEVISION e RADIO TROUBLE-SHOOTING
GUIDE o MEMBERSHIP IN RADIO-TELEVISION CLUB o CON-
SULTATION SERVICE e QUIZZES e TRAINING FOR F.C.C.

and charce fees which wiil

LICENSE

------------------------‘
MAIL TODAY—YOUR ORDER SHIPPED SAME DAY RECEIVED
g Send me the "Edu-Kit" with 10 Day Money-Back 1

Guarantee—include All FREE extras. [fjio:end further informa- g

[} Check or M.O. enclosed—postage prepaid ’ | ]
- + Outside U.S.A. —no

B C.0.D. {U. 5. Only)—I will pay postage C.OD's: send chore

I NAME on U.S. bank or in- i

tern't'l M.O. for $19.95.
Postage prepaid. ''Edu-
Kit'* for 210-250 V. AC/
DC $22.45. 1

PROGRESSIVE “EDU-KITS” INC. ;

497 UNION AVE,, Dept. RE-79, Brooklyn 11, N. Y.

ADDRESS.

NEW DEVICES

RETRACE ERASER

Tele-Matic Industries, Inc., | Jorale
mon St.. Brooklyn 2, N. Y., has made
available a device to eliminate re
trace lines which interfere with TV
reception. This unit, the model CR-59
is plugged into the back of the
cathode-ray tube and connected to
the yoke by one lead.

- DEFLECTION YOKE

RCA, Harrison, N. J., has announced
a magnetic deflection yoke for 27-inch
rectangular picture tubes with hori-
zonta! deflection angies of 85° and
| diagongl deflection angles of 90°.
The horizontal and vertical coils of
the deflection yoke type 219D1 are
especially wound to compensate for
deflection defocusing, and provide
good side and corner resolution.

ROTOR SECTION

The Buchan Co., Bricelyn, Minn., is
manufacturing the LL300 Rotor-Section,
a é-foot length of 300-ohm open-wire
line with each conductor insulated with
fiberglas tubing. Equipped with Nico-
press-sleeve solderless connectors, it
can be quickiy and easily attached to
J00-ohm open-wire line so that it con
be used with an antenna rotor without
danger of shorting, and still maintains
the low-loss, long-iife features of open-
wire line.

-
=

PRECISION RESISTORS

Resistance Co., 401 N.
Broad St., Philadelphia 8, Pa., has
developed a molded-boron carbon-
film type precision resistor rated at Y2
watt. This unit, type MBC, is molded
in a special plastic housmg to provide
complete mechanical protection.

International
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Its size is the same as a |-watt com-
position resistor—body length %, *
42 inches, body diameter %52 %= 42

—s

inches, lead length 1l % !4 inches,
and lead diameter .032 inches mini
mum. The resistor meets Signal Corps

specification  MIL-R-10509A, and s
recommended for application whe_zre
stability and high-voltage insulation

are needed.

UHF ANTENNAS

Telrex, Inc., Asbury Park, N. J. has
announced the new 80" Series u.h.f.
Conical-¥ Beam all-channel antennas.
The series includes |-, 2- and 4-bay
models, a parabolic array, ond a
corner reflector. They are light- weight,
all-aluminum antennas, and are single-
clamp mounted to any standard mast.

LIGHTNING ARRESTER

iE Manufacturing, 325 N. Hoyne St.
Chicago, lll., is producing a Jightning
arrester for all common types of trans
mission lines, including tubular, small-
oval, large-oval, open-wire, 300-ohm
and Ancconda line.

Positive cantact is made by long

piercing teeth which bite inta the insu-
tation. Insulation, regardless of thick-
ness, need not be stripped. Impedance
of the line is not disturbed. The unit
is completely enclosed in plastic
molded housing and is adaptable for
indoor or outdoor installotion on
walls, windows, masts, or pipes.

PRINTED-CIRCUIT KITS

Centralab—Division of Globe Union,
Dept. H-22, 900 E. Keefe Ave., Mil-
waukee |, Wis., is now furnishing its
Printed Electronic Circuits in  four
handy kit assortments. The four kits
ronge from a group of 18 units to a
complete stocking cabinet of 220
plates. With these units, sets can be
made smaller and more compact, and
circuits themselves are simplified when
one component is used to replace 9
or 10 different parts. Solder connec-
tions are substantially reduced. and
now even the original cost of the units

RADIO-ELECTRONICS
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is lower than the total
components.

When trouble is located in a certain
section of o radio or TV chassis, in-
stead of spending time locating the
exact taulty component, the service
technicion removes the entire. circuit

of old-style

part, replacing three to nine old-styie
coTponenfs with a single printed cir-
cuit,

The smallest kit of 18 printed circuits
will replace 42 resistors and 52 capaci
tors. Kits PCK-18 and PCK-45 contain
18 and 45 units respectively and come

in plastic boxes. Kits PCK-110 and
PCK-220 contain 110 and 220 units
respectively and come packed in

large, sturdy metal cabinets.

TANTALUM CAPACITOR

General Electric Co., Schenectady 5,
N has announced o tantalum ca-
pacitor, believed to be the smallest
high-capacitance unit ever designed
for low-voltage direct-current applica
tions. It is intended os o companion
for the transistor. The unit is %4 inch
long and /s inch in diameter.

The major feature of the unit is the
advantage in size per volt-microfarad
over most other electrolytics. Other
features include: long shelf and oper-
ating life, wide temperature ronge,
and low leakage current. The unit is
sealed against leakage or contamina-
tion and vutilizes a nonacid electrolyte.

It is designed to operate over a
temperature range of — 20 degrees C
to 4 50 degrees C and is suitable for
storage at — 65 degrees C.

e RADIO

MADE MONEY FIRST WEEK

The new unit is available in ratings
from 2 to 16 volts, 4 to 0.7 uf respec-
tively. Another, larger capacitor—i/;
inch long—with similar characteristics
and the same voltage range, but with
8 to |.5 uf, has also been announced
as available.

AUTO SPEAKER KIT

Lowell Manutfacturing Co., 3030 Lac-
lede Station Road. St. Louis, Mo.. an
nounces a new rear seat auto extension
speaker baffle kit that replaces their
older model.

The model R7-K includes a 6 x 9-inch
oval speaker with 2.15-02. magnet, a
3-way switch, knob, dial plate,
stomped metal baffle plate with
‘rcmper;proof metal screening, |5 feet

COURS

of cable, and complete mounting in
structions, .

The new kit is available with or
without speaker, in chrome as well as
in grey, light blue, or light bronze.

MICROPHONE STANDS

Atlas Sound Corp., 1451 39th St.
Brooklyn 18, N. Y., has odded the
BS-34 professional boom .type micro-
phone stand to its line. This model
features an air-lock cushion' built
into the vertical section to prevent
slipping, ond a new swivel joint at the
microphone end of the boom.

-7 3

The mobile model BS-36W is identi-
cal to the BS-36, except for a base
equipped with ball-bearing swivel
casters. Boom length is 72 inches. An
extension may be odded if the micro-
phone used is light-weight.

TUBE CHECKER

Weston Electrical Instrument Corp..
614 Frelinghuysen Ave., Newark 5, N. J.,
has announced a new tube checker,
mode! 981, type 2. This unit measures
proportional  mutual  conductances,
emission characteristics of rectifiers
and diodes, and the firing potential
limits of voltage regulators and low-
power thyratrons.

The model 981, type 2 provides 19
filament voltage settings from 0.5 to
115 volts and ?ive plate voltages from

_ 4W250
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20 to 177, with o 45-volt source to
facilitate testing of subminiature type
tubes. Over-all voltage variations are
corrected by o line-cantrol adjustment.
Signal voltages of 3.2, 1.6, 8, and 4
volts are provided at a frequency of
5 ke. For testing voltage-requlator
tubes a selenium-rectifier supply fur-
nishes 200 volts d.c. for a_maximum
current of 65 milliamperes. The instru-
ment comes in a sturdy steel case of
gray hammertone finish, measuring
175 x 134 x & inches. ’

BINAURAL TAPE
RECORDER

Etectronic Teaching Laboratories, 1818

St., N.W., Washington 4, D. C. has
announced the new Electro-Dual bi-
naural magnetic tape recorder de-
signed especially for educational ap-
plications. It features simultaneous
parallel tracking with either or both
tracks in play or record. !nstructions
can be issued to the student on one
channel and student respanses can be
recorded on the other.

The unit consists of separate minia-
turized amplifiers using two 5879's, two
12AU7's, and one 6X4 for each chan-
nel. Response is +2 db from 40 to
8,000 cycles at 3.75 inches per second
and =+3 db from 50 to. 12,000 cycles at
75 inches per second. Each dmplifier
has a meter for measuring signal input
ond output. One 3-circuit phone jack
permits binaural phones to be used in
monitoring either channel. Another
ack is provided for binaural output.

“You should get more money
for your Course. The first week
I studied it, I made $10.00 re-
pairing sets. I built my own test
outfit from details given in this
course. I have repaired 100 radios
to date. . .."”

Signed: Robert C. Hammel,
120 W. 13th, Davenport, lowa.

COMPLETED IN 8 WEEKS

“l am very satisfied with the
course. When I was at the twelfth
lesson 1 started repairing radios.
It took me two months to master
your course.” From a letter
written by Roger Langlois, 1679
Poupart St., Montreal, Canada.

MODERN, UP-TO-DATE

“Your course is modern and
up-to-date. There is not one page
in the whole course which anyone
can afford to miss. Your course
started me on the road to a well
paid job and has repaid me many
times."” Charles Alspach, 433 Elm
St., Reading, Pa.

AMAZING BARGAIN OFFER

Here is a practical home-study course
that will teach you how to repair all radio
sets faster and better. These newly re-
printed 22 lessons cover all topics just like
other correspondence courses selling for
over $150.00. Our amazing offer permits
you to obtain the course complete for only
$2.50, nothing else to pay. Easy-to-follow,
well illustrated sections on test equipment,
circuit tracing, alignment, F. M., use of
oscilloscope, amplifiers, and every other
topic needed to be an expert in radio re-
pairing. Trouble-shooting hints, circuits,
short cuts, service suggestions, new devel-
opments. Send coupon today, and use the
complete course at our risk. Satisfaction
guaranteed. All 22 lessons, in large manual
form, + self-testing questions, $2 50
complete, your cost only...... =

INTRODUCTION TO TELEVISION

These practical lessons making up this
course-book are easy to follow and apply
to actual radio jobs. Use this training to get
ahead in radio and as an introduction to
television. Hundreds of radio facts that puz-
zled you will be quickly cleared up. You will
find yourself doing radio repairs in minutes
instead of hours quickly finding faults
or making needed adjustments. Every new
radio development of importance and thou-
sands of time-saving radio facts are packed
into this complete course-manual. For exam-
ple, there is a large lesson on servicing F.M.
sets and another full lesson on audio ampli-
fiers. Use coupon below to order Course for
10-day examination in your own home. Look
over the material, read a few lessons, apply
some of the hints. Then decide to keep the
lessons at the bargain price of $2.50 (full
price), or return the material and get a cash
refund. (Offer may be withdrawn at any time.}

M“‘()/,_,.A\',_L-J-

1948 values.
for most volumes.
large schematics,

Supreme Radio & TV Manuals

Your complete source of all needed RADIO and
TV diagrams and service data.
Still sold at pre-Korean prices.
Every Radio manual contains
all needed

Most amazing
Only $2

alignment facts.

parts lists, voltage values, trimmers, dial string-
ing, and service hints. Each TV manual is a
practical treatise on servieing the year’s sets,
with giant blueprints, patterns, waveforms, hints,
charts, suggested changes. See coupon at right
for a complete list of these low-priced manuals.

Supreme Publications

JANUARY,

Sold by All Leading Radio Jobbers

1954

NO-RISK TRIAL ORDER COUPON :
- :
.
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, IIl. }
Radio Diagram Manuals | Send Radio and TV manuals checked [ 2t Jeft and betow. 8
O Mew 1953 Manual, $2.50 Satisfaction guaranteced or money back,
I [ ]
0O 1952 R.?dlo ' EACH 0 Complete RADIO COURSE, all 22 lessons. .. ... . s2.50 ¥
£ 1851 Diagrams 1 o 1953 TV Manual, $3. O 1953 UHF Units, s1.s0 B
11950 Manual  ( $2 50 | o 1952 Terevision Manual, s3. 1951 Tv, $3. ¥
71949 Radio 9V 1 5 1es0 Television Manuat, $3. O 1949 TV, $3. :
01948 4 PRICED | o 1938 7v. s3. 0 1947 TV & FM, only $2. o
71947 g AT ONLY I 0 I am enclosing $...o.o00..n . Send postpaid. | |
g :g:: ﬁ $2 | O Send C.0.D. I am enclosing S...... deposit. :
=j g
194t o 5
7 1940 Es IName:A e i A P Y LY T T IO Y 05 »
Qe &/ EACH | H
7 1926-1938 Manual. $2.50 | address: ...v...eo.evn... e e e P e M) . u
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Crystal Marker

TV Bar
Generator

ELECTRONIC MEASUREMENTS COR

280 LAFAYETTE STREET, &

1 Complete coverage fam 18 cycles 1o 108
megacycles on fundamentals.

2 Bor g tor for TV adjustment with o
variable number of bars available for
honizontal or vertical alignment.

3. Square Wave Generatar to 20 kilocycles.

4. Wien Bridge AF oscillotor with sine wave
output from 18 cycles to 300 kilocycles.

S Crystal morker ond amplitude control.
6. Individually tuned coils.
7 Constant RF output impedance.
8. Stepped RF ottenvator.
9. Electrostatically shielded transformer
10. Thorough shielding.

11, Colpitts RF oscillator from 300 KC to 108
megaocycles on fundamentals— up to 216
megacycles on 2nd harmonic.

12. Varigble percentage of modulation.

NEW YORK 12, N. Y,

LXPORY DEPARTMENT 136 LIBERTY STREET. N.Y.C. 6, N.Y.

et

P.

i

|
|
|
|

NEW DEVICES

GUY-WIRE WINCH

Royal Television Supply Co., Modesto,
Calif, has announced its new Giline
Winch, designed to simplify the secur-
ing of guy lines.

The Giline Winch is mounted with
one bolt. The channel and rotchets are
made of [2-gauge steel, with drums of
heavy steel rods. It is virtually fool-

proaf, in that the cotter pins lock
firmly in place ogainst the ratchet
pawls. A turn of the wrench gives

proper tension to the guy lines.

VHF YAGI

Channel Master Corp., Ellenville, N. Y.
has developed a 5-klement broadband

Yagi, model 626. The ontenna covers
chonnels 2-6.

A specialls designed phasing harness
keeps the gain flot over the entire
band. The ontenna has up to 7-db gain
as a single bay and 9/-db gain
s'rockbed‘ The front-to-back ratio is over
20 db.

ROTARY SWITCHES

Erie Resistor Corp., Erie, Pa., has an-
naunced a new line of rotary selector
and lever switches.

Among the new design feotures are
a flat rivet which fastens contact ta
the stator to prevent loosening or ro-
tating due to soldering heat. The rotor

t —fis

-

assembly is combined with the solid
stator for rugged construction in which
rotor blades do not support the as-
sembly.

CAPACITY DECADE BOX

Precise Development Corp., Ocean-
side, L N. Y., has announced the
madel 478 capacitance decade box,
which offers four decades from 100 unf
to 1.11] uf, equivalent to 10,000 capaci-
tors. The entire unit is pocket-size,
(meosuring 3% x bl x 2 inches), and
comes in a bakelite case. The model
478 is available in kit or wired. END

All specifications given on these
pages are from manufacturers' data.

GERMANIUM

D o.you know Radio Receptor Company gives

I nstant attention to Diode

O rders, and prompt

Deliveries on many types—

Especially JAN types 1N34A, ING9, 1N70, IN8L.

So why not consult with us now!

o»
TRANS

Diffused PNP Junction Transistors
RR14, RR20, RR21 and RR34

in production quantities for
gpplications in low level audio
circuits. Also available
hermetically sealed.

www americanradiohistorv com

ISTORS

"]
i

i =

Seletron & Germanium Division

RADIQ RECEPTOR COMPANY, INC.

In Radio & Electronics since 1922
SALES BEPARTMENT

251 WEST 18th ST., NEW YORK 11 '

FACTORIES IN BROOKLYN, N. Y.

|
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RADIO-ELECTRONIC CIRCUITS
SPOT BLANKING FOR TV

In some TV receivers, particularly
those using electrostatic focusing or
PM focusing magnets, an intense spot
of light appears on the screen when
the set is first turned off. This bright
spot is the result of bombardment by
the residual electron beam and is the
cause of brown stains on the screen
which resemble ion burns.

When the set is first turned off, the
charge on the low-voltage filter capaci-
tors dissipates rapidly through bleeder

resistors and tubes which are still hot

enough to be conductive. The high-
voltage filter capacitor—usually a 500-
uuf unit or the capacitance between
ground and the inner aquadag coating
of the picture tube—takes a compara-
tively long time to discharge. It dis-
charges only through stray leakage and
through the residual electron beam,
The spot of light remains on the screen
until the high-voltage filter capacitor
discharges to the point where its volt-
age is too low to attract electrons from
the cathode.

HORIZ SWEEP & HY SOURCE

70 SYNC SEP CKT (0
sooat |
B BOOST CKT .-
LSMEG | TO v
RS | v o Jodo
= awel | 7] I
TFoe e
39K 40K
BRIGHTNESS
10, VOLTAGE SUPPLY ¥,
47K 6.8K
PIX FIL L 2.2k

The phosphor of tke average TV
picture tube can absorb a beam dis-
sipation of approximately 1.5 milliwatts
per square centimeter for 10 seconds
without damage. However, time is an
important factor in the ability of the
screen to dissipate this power without
damage. A beam of much lower wattage
will damage the screen if it remains in
one spot -too long.

Robert J. Schipper and Robert A.
Stacy have been issued Patent No.
2,638,562 covering a circuit designed
to extinguish the residual electron beam
before it has time to burn the screen.

The diagram shows the patented
circuit added to the picture-tube and
power-supply circuits of a typical TV
set using electromagnetic deflection and
electrostatic focusing. The patent con-
sists mainly of the addition of C1 and
switch S2.

B plus for the first snode of the
picture tube is supplied through switch

JANUARY, 1954
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BRILLANTE

ne mahogsny—Model HF
Enclosure and Spesker
Korins Model HF 100 B

with simple, modern-classicat lines that will smartly blend
in and grace any decor. The new Brillante will be admired
X by everyone.

e (/f//e.l(’ll('ﬂ. e «oo STYLING—A cabinet designed by Maurice—
-

BEAUTY—Glowing with the splendor and lustre
of fine woods—hand rubbed to a rich patina of
fine furniture—the new Brillante—in either
genuine hond h y or blonde korina—
is truly a masterpiece of woodworking art.

] )

Yo (/I//e/Wiwe e ¢ oo o PERFORMANCE—An enclosure and
high fidelity speaker system designed as a wunit that

reproduces smooth, fundamental bass and bright, clean

highs—every nuance of tone—{rom the softest pianissimo

10 thunderous fortissimo.

QUALITY—The new Brillante marks an epoch in design
and engineering. Produced by Utah—a pioneer and
leader for over 30 years in the field of sound engineering
—the name Utah assures the finest quality in design,
engineering, production and performance. Quality is built
right in. It is right—because it is built right by Utah,

RADIO PRODUCTS CO., INC.

1250 Washington St., Huntington, Indiana
3 e 4 TS
TRAIN AT HOME FOR UHF-TV AND i "”ﬂ

Learn practical, professtonal type TV Servicing without leav-
4ng your present job. Included are money-making extrag such
as set conversion, master antenna Instaliation, UHF-TV. fleld
servicing short cuts. You can start earning Television money
after first few lessons. You learn to test, trouble shoot sad
repalr all types of TV sets.

HERE'S HOW YOU GET EXPERIENCE!

|
You traln on a large screen, modern TV recelver, furnished |
with the course and yours to keep! As an optienal feature you
can get two weeks actual experlence with Chicago's largest in- I
dependent servicing organization. You learn by doing! Age is
]

MILTON S. KIVER, President '
TELEVISION COMMUNICATIONS INST. I
205 W. Wacker Dr., Dept. RE-25 Chicago 6, Il
Rush FREE Catalog and Sample Lesson. I |
am pot obligated. Salesman will not call |
l
I
|

Veterans:
Name (] Checkahere

Address

no barrier., Many students are over 40! ACT NOW! Send for
FREE Catalog and SAMPLE LESSON fodav!

TV COMMUNICATIONS INST. rc LETERANS] © "
205 W. Wacker Dr., Dept. RE-25, {iraining. ~Under Pubile
Chicage 6, lII. Law 550. Check coupon.

City. Zone. State.
[] BEGINNERS check here for Baste TV Course.
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set for PEAK PERFORMANCE

Type Each| Type Each
IA7GT $.67/ 1US . .51
IB3GT .69 1X2A .74
1C6 1.06| 2A7 74
1E7GT 1.09] 2x2 1.43
IH5GT 51| 3LF4 .76
1HE .93/ 3Q .66
146 .93/ 3567 72
L4 .63| 354 .61
IL6 .66/ 3v4 .62
ILA4 82| 5R4GY 1.00
ILAG 80| 5U46G .44
1LB4 82| 5V4G .83
1LC5 .80 5Y3G 537
ILC6 .80| 5Y3GT .32
ILD5 -80| 5Y4G 43
ILES .80 | BABGT .68
ILGS .80/ 6A .51
ILH4 .80| 6ACSGT 82
ILNS .80| 6AGS .59
INSGT 63| 6AH4 .68

76| 6AKS 1.05
1Q5 72| 6ALS .44
IR4 .85 6AQ5 .51
IR5 62| 6AQ6 .47
1S4 .67/ 6AQ7 .75
1S5 .52| 6ARS .42
1 62| 6AS5 ... .55
ITSGT 78| 6AT6 ... .. .42
104 . .61l 6AUSET .85

packaged in individual carton—and, EACH WINDSOR Tube
you buy carries the full RTMA GUARANTEE!

s TyBES | it |
E

TO MERIT YOUR CONFIDENCE—to insure your satis-

faction—Every tube we ship has been tested in a radio or TV

€ach tube is attractively

WINDSOR
TUBE CADDY

The most practical Service-
Aid ever designed for the
radio and TV repairman.
This ideal television carry-

all now offered free with
every purchase of $160.00 or
accumulated purchases total.
ling $160.00 within 90 days.
(You get caddy credit memo with
each purchase)

Windsor Tube Caddy may
also be purchased outright
for $14.95.

DON'T MISS THIS SENSATIONAL OFFER!

Type Each
6I5GT .. ...
616
6)7 . a
6K6GT .
6K7 .7
gLGG .
L6GA .
6Q7GT .
6S4 7AD7 . 105
6S8GT ;5' 7AF7 -63 fzyt';':)s Eagtl'
6SA7GT 57(7AG7 65| (2BE6 52
6SC7 63| 7AH7 -85 128H7 69
6SD7 55| 7AJ7 70| 12BY7 77
6SF5GT 66 784 54| 12J5G6T 48
6SH7GT 52| 7B5 . 511 128A7GT 57
68J7GT 52| 786 . .52| [2SK7GT 55
6SK7GT 55| 7B7 58| 12SL7GT 67
6SL7GT 68| 7C4 1.05| 12SN7GT 59
6SN7GT 59(7C5 ....... 56| 128Q7GT 46
6SQ7GT 36\;39 . -gg 14A7 58
gus sg 7ES 85| 1486 gg
1.09| 7E6 85 14C5 85
6V6GT si| 7E7 -85 14C7 70
6W4GT 50| 7F7 .69 | 14E6 70
6WEGT 63 7F8 . .97/ 14E7 85
X4 37| 767 85| (4F7 69
6X5GT 36| 7H7 61| 14F8 99
6Y 64717 85| 1447 85
7K7 85| (4N7 .. .. 75
7Lz 85| 1407 62
7N7 62 14R7 ... .85
7Q7 ... ... .62 14S7 .. .80
7R7 .. 70| 19BG6G ... 1.53
|7S7 - .90 1978 ... .87
IVT ... r- 92/ 258Q6GT 98
7X6 .62 25L6GT. 53
1 46
| 12476 53| 3345 55
12A77 . .75| 3585 53
12AU6 47| 35C 53
12AU7 .58| 35L6GT 52
12AV6 Al 35W4 33
| 12aV7 .87 | 3525GT 33
'122:))((; 72| 50A5 55
o Carries approximately 125 -67 | 50B5 52
iiibestine! adinglmetesaland | 128%2 ... 2.8 secs 22¢
s 1634 inches long x 814 12BA7 ..., 66| 11723 ... 43
;nclr\‘es wide x 1334 inches
igh.
3 Rughodty, canatractin.vith WRINELF ORIAD DITIONALTUNE
5 TYP AN PRICES. We also
:ff;:;"phﬂ::ﬁ °.'i;’$,'&"2; stock Special Purpose and Trans-
nickel plated hardware. mitting Tubes at similar savings!
‘a:ln;“;(;in'orced with metal Dept. C-1.
25% Denosit with Order. All mer-
handi F.0.B. NYC. For orders

Windsor ELECTRONIC TUBE CO.

1515-C SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. Y.

less than $10 add $! handling
cost. Deduct 2% if full remittance
accompanies order. All merchandise
subject to prior sale and price

changes without notice. i

“the eye tells why

e

Since most of the better TV sets are made
\‘ with ROGERS Deflection Yokes, this same
Q top quality yoke should be used for replace-
ment. With over 25 years of electronic know-
how, ROGERS Precision Engineered Products
make TV sets perform like new.
ROGERS Full-Focus Deflection Yoke assures
double brilliance with knife-edge sharpness
over the entire screen. Each ROGERS yoke—
precision tested for perfect focus—is designed

for peak performance and extra long life.
Y

packaged individually—attractively

ROGERS ELECTRONIC CORP. &

/ FREE: Send for new catalog “A,” listing TV set models and
ROGERS Yoke and Flyback replacements, or see your jobber.

www americanradiohistorv com

RADIO-ELECTRONIC CIRCUITS

S2 which is ganged to the on-off con-
trol S1. Cl1 is a storage capacitor con-
nected between the first anode and
ground. When S1 and S2 are closed,
C1 is charged to the operating voltage
on the first anode. As soon as the
switches are opened, the B plus filter
capacitors begin to discharge through
the horizontal sweep and voltage-boost

| circuits and are soon drained of their

charge. C1 has a decay time-constant
longer than that of the high-voltage
filter. It can discharge only through
the first anode circuit, leakage in the
picture-tube socket and S2. The decay
time of this capacitor holds the first
anode at normal operating potential.
This permits beam current to flow
heavily until the high-voltage filter
capacitor has discharged beyond the
point where it attracts sufficient elec-
trons to the screen to damage it. The
screen can take the concentrated elec-
tron bombardment for the short period
that the high-voltage filter capacitor
is discharging through the electron
beam. It would be burned if the first
anode voltage were allowed to decay
rapidly and thus increase the time
required for the high-voltage filter ca-
pacitor to discharge.

VIDEO PEAKING COILS

Many constructors of TV receivers,
scopes, and other equipment often
waste a lot of time calculating winding
data for r.f. chokes and coils used in
resonant and peaking circuits when
suitable coils or winding data for them
already may be on hand. Usually, the
problem is one of recognizing a suit-
able coil and adapting it to fit the ecir-
cuit. When the required inductance is
known, it is easy to find winding data.

UNKNOWN INDUCTANCE C
GRID DIP METER

SEARCH COIL
C=CALIBRATION CAPACITOR
Fig.!

For inductances of about 100 miecro-
henries, iron-cored broadcast antenna
and oscillator coils may be used. When
the inductance range of broadcast coils
is exceeded, various i.f. transformers
and stripped-down r.f. chokes are suit-
able Short-wave coils and broadecast
coils with some turns removed are
suitable for many circuits requiring low
inductance values. Slug-tuned forms
permit varying the inductance over a
wide range.

Since most available coil data is pre-
pared to cover a definite frequency
range with a capacitor of a given size,
we usually have to calculate the in-
ductance to determine whether the coil
satisfies our needs. This calculation
time can be minimized by referring to
the table. It lists frequencies to which
inductances from 1 to 1,000 uh resonate
when tuned by a 100-uuf capacitor. For
example, assume that we need a 45-uh
coil for high-frequency peaking in a
TV set or scope. The table shows that

RADIO-ELECTRONICS
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RCP Meets
TV Service Needs!

“DO-ALL”
Peak-To-Peak

YT YM-—
Model 655

Provides for the accurate measurement of com- |
plex waveshapes, with peak-to-peak wvoltages
able to be read directly from the s s of the
instrument. Serves a variety of indu | appli-
cations in the maintenance of vibrator power

supplies, AC generators and industrial equip-
ment utilizing complex waves. Supplied with the
New. "'RCP SOLDERLESS" Test Leads.

Features:

® Peak-to-peak AC measurements of from .2 V
to 2000 V on 7 ranges. ® AC RMS measure-
ments of .1 V to 1500 V on 7 ranges. ® DC
measurements of from .02 V to 1500 V on 7 ranges.
® RESISTANCE measurements of from .2 ohms |
to 1000 Megohms on 7 ranges. ® Sizes: 10" x 6" x

® Wt: 7 lbs. 12 oz.

Price: $59.50 Net

Model 533 M 'Lq Midgetscope

A ope witl g 1sitivi w |
respo [ ds.

¢ Masterfully Engineered for Top Performance.
. Ai ¥ F Pane!

L] —De;p ability—Ac
4 N

Check This Performance

Sensitivity . Vertical—20 millivolts.

for 1” rms deflection on CRT foce.)
Horizontal—.6 volts. Frequency Response . ,
2 db fr 20 s to 180 kilocycles

Excellent Transient Response. Push-Pull Deflec-
tion . . . for undistorted Response—Eliminates
Parallax. Full Verticol and Horizontal Expansion
of Trace.

Input Impedance

Vertical—5 megohms

shunted by 50 MMF. "Horizontal—.5 megohms
x 7% x 5Vg".
ready to operate.

shunted by 70 MMF. Size: 113
Mode! 533M complete,
$99.50 Net.

A :

Rl S
O0-ALL" a4 Model 150
Complete in ol trument L GEN

ne ins a SIGNAL GE
ERATOR, MARKER GENERATOR. and PATTERN
GENERATOR covering all the UHF and VHF
channels for every TV and FM receiver.
e | er i es a hin
over the entire range of 9 Mc to 900 Mc.
e All VHF frequencies are on fondomentals.
o RF's and IF's are clearly calibrated on a large
etched aluminum dial. @ Steady horizontal bars,
verticol bars and cross hatch pattern individ-
wally produced on _all channels. Price $79.50

Hemember—you can do more with a **DO-ALL™.
write, for RCP Catalog RE-I.

RADIO CITY PRODUCTS CO., INC.

‘T——I‘ —
RO v
152 WEST 25th STREETY NEW YORK 1, N. ¥

JANUARY, 1954

RADIO-ELECTRONIC CIRCUITS

a 45-uh coil tunes to 2,370 ke with a
100-uuf capacitor. We immediately rec-
ognize this as a simple short-wave coil
for which e probably have winding
data on hand.

L f L f L {
(nh) (ke) (sb)  (ke) (nh) (ke)

1 15,900 60 2,053 280 950

2 11,243 65 1,872 290 934

3 9,180 70 1,900 300 920

4 7,950 75 1,836 310 904

3 7,111 80 4,778 320 888

6 6,491 85 1,725 330 876

7 6,010 90 1,676 340 862

8 5,622 95 1,631 350 850

9 5,300 100 1,580 360 838
10 5,026 110 1,516 380 816
12.5 4,497 120 1,451 400 795
15 4,105 130 1,394 420 776
17.5 3,801 140 1,344 440 758
20 3,563 150 1,328 460 741
22.5 3,352 160 1,257 480 726
25 3180 170 1248 500 73
21.5 3,032 180 1.185 550 678
30 2,90 190 1,154 600 649
32.5 2,789 200 1,143 650 624
35 2,688 210 1,097 700 601
31.5 2,597 220 1,070 750 581
40 2,514 230 1,048 800 562
42.5 2,439 240 1,026 850 545
45 2,370 250 1,005 900 530
41.5 2,307 260 986 950 516
50 2,249 270 968 1,000 502
55 2,144

159,000
. = 1h ke
vV LXC

L in microhenries (1th)
C in micromicrofarads (uuf)

There are several ways to measure
the inductance of a coil without a
bridge. One is to tune the coil with
a known capacitor and measure the
resonant frequency of the combination
with a grid-dip meter as shown in Fig.

1. The second method is to tune the |

coil with a known capacitance and make
it oscillate and then measure the fre-
quency on a receiver or an absorption
wavemeter. Fig. 2 shows how a Meiss-
ner oscillator may be used for the pur-
pose. The grid and plate coils should

6J5 0r 6C4 bl

r_‘ g,
. L27K ,
— >
4
27K 0t
¢
+4 150-25v 4= = wAVEMETER OR ACCURATE RCVR

Fig.2

each have approximately one-fourth the
number of turns in the coil being
checked This method is subject to error
caused by reflected capacitance, stray
inductance, resistance in the oscillator
circuit, and inaccuracy of the measur-
ing device. When a grid-dip meter is
used as in Fig. 1, the accuracey is limited
only by the sensitivity and calibration
accuracy of the grid-dip meter.—L. H.
Trent

Suggested by Gerald Drew, Sacramento 14, Calif.

WwWwWw_americanradiohistorv com

* Forget messy Bios Botteries

*
*Jun Plug it in o o o

Provides trom
© 10 10 Volis BIAS
Instantly

Fix only TWO AGC iroubles ond
your Align-O-Pok is poid for

.

85

DEALER
13

Completely isolated
from Power Line
ond Cose

INSTRUCTIONS

FOR ALIGNMENT: Plug Align-O-Pok in ond tura unit
on. Connect biach lead o the Receiver AGC buss and
ted lead to B minus {vivolly Chotsis). Set Align.O-Pok
knob 1o volioge recommended by TV moaufacturer.

FOR AGC TROUBLE SHOOTING: With Align-O-Pok
connected o3 described above, turn control knob slowly
trom 010 10, 1 normol plture appears, AGC is defective.

Carried by leading jobbers!

.-------------------lu‘ Bl 1 I |

S=RVICE [NSTRUMENTS COMPANY

4273 South Dearborn Street, Chicago 5, lllinois
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ASSEMBLE

YOUR OWN
Hi Fi CABINETS

NEW LOW COST KITS COME
COMPLETE-EASY TO ASSEMBLE

It's easy to build your own High Fidelity Cabi-
nets with these new kits by Cabinart. These
magnificently styled cabinets can be readily
assembled to save you real maney. Complete
easy to follow instructions show you every step
of the way.

KLIPSCH HORN CORNER GABINET

e

This magnificent Rebel
I¥ Corner Enclosure was
designed by Paul
Ktipsch to house your
own Klipsch Horn. It is
identical in acoustic
design to corner cabi-
nets costing much more.
Beautifully appointed
in wunfinished birch
wood.

For 12 inch speakerfllFor 15 inch speaker
ONLY $42.00

ONLY $36.00

BASS REFLEX
CABINETS

Here's the
ideal housing
for your Hi Fi
components,
Removable
panels make
future
changes
easier. The
loudspeaker
cabinet is
acoustically designed for either 12 or 15 inch
speakers, and has o baffie volurne of 6 cubic feet.
Overall dimensions: 332 L, 23 W, 16 H.

The tuning component is 20 H, 213 L, 15l W.

No. 80 Cabinet

C No. 8112 Cahinet] No. 8115 Cabinet
for Equipment for 12” Speaker | for 15" Speaker

527.00 S'l 3.@@ S‘l 8.00

All kits include %" white pine plywood cut
to size, baffle pre-cut for 12” or 15" speaket.
Saran Plastic Accousticloth, Kimsul Acoustic
tnsulation, Assembly and finishing instruc-
tions, hardware, plastic wood, sandpaper
and glue.

YOUR NAME YOUR ADDRESS
Send me the following kit(s):
Enclosed is my check or M.O. for 10% of order.
REBEL 1Y 12” model $36.00
15" model 42.00
BASS REFLEX and EQUIPMENT CABINETS
#80 Equipment Kit $27.00__

#8112 12" speaker  18.00_

#8115 15" speaker 18.00_
Name. - = !
Addres =SS
City State

LMO RADIO CO.

509 ARCH ST.
Philadelphia, Pa.

6th & ORANGE STS. * Wilmington, Del.
4401 VENTNOR AVE. * Atlantic City, N. J.

1133 HADDON AVE. °
219 Highland Ave. -

Camden, N. J.
Salisbury, Md.

& 6205 MARKET ST,

RADIO-ELECTRONIC CIRCUITS
NOVEL TUNING METER

Simple tuning and signal-strength
meters in superheterodyne receivers
often consist of a milliammeter connected
in series with the B plus lead to one or
more of the i.f. stages connected to the
a.v.c. line. In a circuit of this type the
meter reading decreases as the signal
strength inereases. Three rather clumsy
tricks are often used to make the meter
swing upward with increasing signal
strength. One is to connect the plate-
current meter in a delicate bridge cir-
cuit; another is to mount the meter
upside down; and the third is to use a
v.t.v.m. to measure the x.v.c. voltage.

Experimeters desiring to include a
tuning indicator or S-meter in a sen-
sitive superheterodyne receiver may
consider using this combination S-meter
and second detector deseribed in The
Radio Constructor (London, England).
The meter reads forward and the audio

6J5
LASTIFT

AF OUT

>
S SMEG

quality is good. This cireuit does not
depend on a.v.c. voltage for its indica-
tions, so it can be used for tuning in
c.w. signals with the a.v.c. turned off.
The circuit (see diagram) consists of a
6J5 or equivalent triode connected as
an infinite impedance detector with a
0-1-ma meter in the plate circuit.

The infinite impedance detector re-
quires a comparatively husky input sig-
nal for good audio quality and wide
meter deflection, so the receiver in
which it is used should have two high-
gain i.f. amplifier stages. The plate
filter capacitor C1 should be just large
enough to bypass the r.f. and audio
signals but should not be so large that
its charging current may damage the
meter. Use the smallest value that will
not cause the meter to deflect on audio
peaks. A value of about 0.1 uf is about
the largest that ean be used. END

“Now he’s experimenting with painted
circuits”

www_americanradiohistorv com

CREST

TV SERVICE ESSENTIAL

No. MA-4-AC Detuxe-
Bar Generator
Campletely self.
powered pochat sire
8ar Generator. Obtains
operating power from
walt outiet. tJsable

on all TV sets ..
provides sefvicemen
with a foolproof
pocket sized Bar
Generator that procuces
an adjustable number
of honrontal or vertical
lines, Plug-in umt,

$24.80 List Price

F"No. LvB-117 Line

_Voltage Booster
Coerects for low or
high line voltage,

350 -watts, for line
voltages from 90 to
135 wolts.  Muiti-tap
selector and peon
indicator for exact
voitage boost. Fused
to protect ‘against
unsafe voltage Increases.
$17.95 vist Price

No. 3021 LVB Jr. (not
shown) Budget Priced
350 watts, for 10 volt
boost or straight
theough line. Priced. for
economy.§6.75 List

~ Ho. 10A Multi.

Channel Convertor
Pre:tened for single
channe! application.
Adjustable over 15
channel range without .
use of instruments.
Double tuned, silver
plated, high b pre-
selector, Single switch
for on-off, YHF-UHF.
Model 104 obtains its
ower from receiver
hrough octal adapter
plug. Model 108
campiete as above but
with 7 Pin adaptor plug.
$22.50 vist Price

)

No. MA-4 Pocket Size
Bar Generator

Provides actual bar
pattern on TV receiver
screen, portadble and
hghtweight for on
the spat lineanty
adjustments. Can be
used when no stations
ate on the air to
preguce adjustabie
number of horizontal
or vertical tines, -
Piugs on picture tube.

$18.25 tist Price -

Picture Tube
Rejuvenators

Renews brightness of
tow emission CRT, 488
for magnetic or electro-
static CRT: paraiiel
filaments.

$2.75 List price

“49C For standard focus

CRT, parallei filaments.
$2.50 List Price

50D For magnetic or
electro-static focus,
series filaments. -

$3.40 List Price

SIE Isolation rejuvenator
tor weak CRY having
inter- element leakage.
For any CRT using
parallel filaments, -

$3.60 List Price

No. 200K Variable
Inductance, Universal

Substitution Kit

For video, IF clrcuits;

8 variabie colls cover
range from 1 to 590 wh;
Q Max impregnation.
Dats encloscd on L min,
L max, Q, R, C dis.,

Res. freq. individual
catibratiomcharts permit |
adjustment without

test aquipment. A

$7.95 List Price °

LABORATORIES INC.
84-11 Bivd.

Rockaway Beach, N.Y.

write for complete literature

RADIO-ELECTRONICS
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S RADIALS |

FOR pom—— FOR CBS-COLUMBIA

CHURCHES FACTORIES

GENERAL ELECTRIC

PHILHARMONIC
WESTINGHOUSE
MOTOROLA

SYLVANIA Designed for quick, simple instal-
lation, these Stancor flybacks save
. HOFFMAN your time. There are no holes to

FOR l drill, no leads to splice. Terminal

g TERMINALS /ﬁ f EMERSON board layouts duplicate the original
i units—even include choke coils, re-

FOR CARNIVALS PHILCO sistors, tube sockets and any other

With uniform 360° coverage, non-resonant con- _ " components that are on the original
struction, and 100% storm-proofing, ATLAS ADM | RAL P & '
Radial Driver Unit Projectors often solve the most
difficult sound problems—are excellent for repro-
duction of speech, chimes and music. For com-
plete details on Radials and the famous ATLAS
line of Public Address and Microphone Stand
Equipment . .

WRITE NOW for FREE Catalog 553

1443 39th St., Brooklyn 18, N. Y.

In Canade: Atlas Radio Corp., itd., Toronts, Ont.

RADIO HANDBOOK. GIANT 13TH EDITION. A A R
one-volume library of radio information with | Stancor TV replacements are listed in

extensive, simplified theory. Detailed how-to- Sams’ Photofact Index, Counterfacts,
build-it data on dozens of items of practical Rider Manuals and Tek-Files

radio equipment. Book No. EAE-RH13...%$6.00*
BETTER TV RECEPTION (in fri d low-sig- L
nal areas), NEW SECONDI“EDT'I"‘IgOeN?'!I’heo:::nlg- c HI CAGO STAN DARD
TRANSFORMER CORPORATION
3592 ELSTON AVE, CHICAGO 18, ILL.
.

ard quide for installation technicians. A popular
text for TV enthusiosts.

Book No. E&E-TR2...........coevnnnen $2.50*
R’AgIOTELE'PHONE LICENSE MANUAL. Typical
study questions with concise answers for an A
commercial U.S.A. radiotelephone operators IiZ EXPORT SALES: Roburn Agencies, Inc,
cense. Book No. E&E-RLT.............. $3.75* 39 Warren Street ¢ New York 7, New York
WORLD'S EQUIVALENT TUBES (Equivalents -

Yade Mecum) NEW 1DTH EDITION. A guide for
substitutions of radio tubes, indicating direct

GET YOUR COMMERCIAL TICKET

or near equivalents. i i
Book No. E&E-VMIO................. .$5.00* RADIO-ELECTRONICS is paying EASIER WITH...
WORLD'S RADIO TUBES (Brans' Vade Mecum) 1q-
ITH EDITION. Lisks over 15,000 tubes from good rates on acceptance for orig- | | RADIO OPERATOR'S LICENSE
[ 4 i try. Pri i - . . AND A MANUAL = .
e AR i B rinted in 36 [ ing] and unusual articles on audio, @ fotn taon €
Book No. EXE-VM?................... $5.00* . by Milton Kaufman
o H el El 1 th h
ANTENNA MANUAL. A practical, comprehen- television, FM and AM servicing, as Covedt Compiete Siscussion
sive book on antennas, for everyone interested | o ) . of answers to every
in transmission and reception. Over 300 pages. well as articles on mdus’frncl elec- technical question in the §
Book No. E&E-AMY. ... . .............. $3.50* F.DC.C.S(udyngid’e!Udsed
. Q . . A
SURPLUS RADIO CONVERSION MANUAL. VOL. tronic equipment and applications. % chools. Only $6.60 3t

1. Practical conversions. Write for list of con-
tents. Book No. E&E-SM1......... ...$2.50*

SURPLUS RADIO CONVERSION MANUAL. VOL,

jobbers, bookstores
k’ or direct from-

Q! » S
; Publisher, Inc.
u) UINERIER a0 tom e o o 13m0

Send for a copy of our Authors'

2. Companion to Voiume ¥, Guide. Address: |
Book No. E&E-SM2.............c...... $2.50* | |
*Plus any tax. i THE EDITOR !
Send three cent stamp for circular ;
with detailed contents of books listed. RADIO-ELECTRONICS Please Mention
BUY FROM YOUR DISTRIBUTOR 25 West Broadway, RADIO-ELECTRONICS
ED l’)nl:l 'So-/.u :"dmliun' é.‘i"No:nE"l: ;o Ltd, New York 7. N. Y. When Answering Advertisements

80X 689B, SANTA BARBARA, CALIF.
from BAKER & TAYLOR Hilhide, N J.

Bookyiorey order

JANUARY, 1954
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LEARN MORE ! EARN. MORE !

NEW! 1954 TV Consultant
TV Serviceman's Silent Partner

- New, easy-lo-use way to solve tough-
est TV troubles. UHF sect. Includes
converslons, installations and servic-
| 1n&. Modern alignment methods shown
by pletures, dlagrams and slmple
directions, tell exactly what to do
and how to do {t. Practical pointers
on use of all TV Test Instruments.
Over 300 pix. raster and sound symp-
toms. Detalled directions tell where
and how to find faulty parts. Over
135 RAPID CHECKS, many using
pix tube as trouble locator. 125
illustr. of scope wave forms, diagrams, station patterns,
show various defecis—take mystery out of 'I'V servicing.
NO THEORY—ND MATH-—NO FORMULAS—fust
practical service Info. covering ali tvpes of TV sets.

Only $2

NEW! 1954 TV Tube Locator
All Pix Tubes Listed!

b0 Time tells _
which tubes to replace to cure ever_\-—_‘—ﬂ
type of tube trouble. Over 135 suc - R T
TV troubles lsted with clear churtsl

for quickly locating the faulty tubes.
Copyrighted TROUBLE INDICAT-
ING TUBE. LOCATION GUIDES
for over 3000 mest nopular models
from Adiniral to Zenith plus PIX
TUBES used In each model! 1947
to 1953 models. A\ sterehouse of
valuable TV servielng info. priced
very low for large volume sales.

Only

NEW! Trouble Shooting PIX
GUIDE incl. TV TERMS Explained

Sect. 1 Is a fully illustrated GUIDE
1o oft-recurring pix faults. Causes
and cures explained, Copyrighted
Trouble Indicsting 1llustrated chart
1 tells where troubles start in typical
| TV set—illustrations show resuitlng
faulty TV pletures. Sect. 2 explaing
§ hundreds of TV terms in non-tech-
nleal language. SPEEDS UP TV
) SERVICING—HELPS YDU DD A
BETTER JOB FASTER!

Only

Money-making Suaver

LO

NEW! TV Trouble Tracer
Vol's 1 & 2 Now Ready!

70 Common TV troubles traced to
source and cnred. Copyrighted
trouble indicating tube location
guides coverlne over 1200 most
popular TV models. Many models
different from those shown in TV
] E LOCATOIt

Each contains ovvr 70 ljustrations
and tube location guides. Iorty
most cominon plcture troubles il
lustrated, with symptoms de
scribed, causes given and reme
dies prescribed.

Vol. 1 Only 50¢
Vol. 2 Only 50¢

| _H. G. CISIN, PUBLISHER

B Order from your Jobber today, or if not B
W stocked, write to | |
]| Harry G. Cisin, Dept. E-24 | |
™ Amagansett, New York ||
M Enclosed find $... . ..... Send :
: J TV Consult'nt [ TV Locator u
M O] TV Pix Guide [ TV Tracer Vol. | W
| ] TV Tracer Vol. 2 N
u |
M Name ........... ..., |

]
™ Address ..................... o |
u City Zone State :

|

TRY THIS ONE
FLATS ON CONTROL SHAFT

When a flat is necessary on a radio
control shaft to facilitate using a
spring-type or a set-screw-type knob
on a stiff moving control, a file and a
vise is usually used, but the finished
job is often uneven and inaccurate de-
spite the hard work that went into it.

If you have access to a motor-driven
bench grinder or even a hand-cranked

BENCH GRINDER

CONTROL SHAFT
4

type, you can turn out neat, factory-
looking flats on any type of shaft. See
drawings. Grinding lengthwise as at a
provides a common flat surface; grind-

| ing across the end view of the shaft
| as shown at b leaves a slight concave

which further aids in holding the knob
firm.—W. F. Woychoski

VARYING A 230-VOLT LINE

The diagrams show a way of using
a 115-volt adjustable autotransformer
to vary the voltage of a 230-volt a.c.
line for shop-testing motors and other
equipment. Variable autotransformers
are commonly used for adjusting 115-
volt lines, and may be obtained from
radio and electrieal supply houses.

115V VARIABLE AUTOTRANS Q

AICoN ] = D
_—

i 230VAC
= LOAD
B L.

g
¢ TO 230V-3WIRE LINE 115-230VAC
& ¥ I

Lines A and B in the sketch must be I

properly identified with a series test
lamp or meter. Connect B to the neu-
tral or ground side of the 230-volt
3-wire supply line. Connect A to one
side and C (an extra conductor) to the
other. The circuit through the load is
completed by D which connects to the
side of the output receptacle connected
directly to the movable arm. Lead D
may be connected to one lug of a stand-

ard male plug to facilitate plugging it '

into the autotransformer output ter-
minal.—Hugh Lineback

(Several variations of this cireuit
designed to permit varying the output
of a 115-volt autotransformer continu-
ously from 0 to 245 volts appeared in
the November, 1952, issue of General

| Radio Experimenter —Editor)

SIMPLIFIED U.H.F. CHANNEL
FREQUENCY CALCULATIONS

In an article on page 31 of the Au-
gust, 1953, issue, A. G. Hatfield pre-
sents the formula

F=800-6(69 - N)
for finding the low end of uhf TV
channels below channel 69 and

F =800+ 6 (N - 69)
for channels above 69 where F is the

WWWwW americanradiohistorv com

GET CLEAR
SHARP
RECEPTION ==
WITH THE
L1300
W88 OPEN
VAR WIRE
GETTING LINE
A GOOD 2 N
PICTURE ="
HERE?

300 OHMS IMPEDANGCE

This results in maximum
signal transfer from an-
tenna to ser.

EXTREMELY LOW LOSS

Air dielectric plus ciear
polystyrene spacers re-
sults in the lowest pos-
sible loss of signal.

LESS NOISE PIcKUP

Close spacing plus per-
fect impedance match re-
sults in lowest possible
noise pickup.

EASILY INSTALLED

AND
LOSING
IT
BEFORE
IT GETS

Conventional  hardware
for 300 ohm ribbon lines

are perfect for LL300
open wire [ine.

LONG LIFE

Copperweld  conductors,

polystyrene spacers, plus

light weight and low wind
resistance result in virtu-
ally indefinite life.

EASY TO USE SPOOLS
Packaged on 100, 150,
200, 250" convenient, easy
to use spools.

Hf not available through
your regular Jobber, order
direct, immediate shipment
via parcel post. Dealer cost
$4.95 per 100 fcet.

PERFECT FOR
VHF-UHF
INSTALLATIONS

WRITE
FOR FREE
CIRCULAR

R. J. BUCHAN

TELEVISION

Big demand for graduafes

B.S. DEGREE IN 27 MONTHS in radio including
TV engineering—VHF, UHF, AM and FM. Students
use over 3100,000 worth of equipment including 2
large commercial type transmitters in new TV lab.
Intense specialized course includes strong basis in
mathematics, science ond 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, Civii, Electrical and Mechanicol Engi-
neering. G.I. Gov't approved. Enter March, June,
Sept., Dec. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

1714 E. Washington Blvd., Fort Wayne 2, Indlana
RADIO-ELECTRONICS
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frequency in megacyecles and N is the
channel number.

I have found that both of the above
formulas can be reduced to the simpler
form

F =386 + 6N.
Using Hatfield’s examples, we find the
low-frequency end of channel 22 as
F =386 +6(22)

F =386 +132
F =518 me
and the low end of channel 82 is
F =386 + 6(82)
F =386 + 492
F =878 me.

The frequencies of the video and sound
carriers and the high-frequency end can
be found as described before or by add-
ing 1.25, 5.75, and 6 mc to the low-end
frequency to find the video carrier,
sound carrier, and high-end frequencies,
respectively.

This new formula is easier to remem-
ber and to use than the two given pre-
viously.—J. C. Galbraith

HANDY FUSE CHEST
Youw’ll hardly ever lose or mislay one
of the several boxes of fuses that you
carry in your TV or auto-radio service
kit if you modify a few old fuse boxes
to make a chest-of-drawers assembly
like that shown in the photo. ‘
You need one box for each size fuse

i i
Ba sure to get the lbtest Quam cafa-

H §
log, fisting 94 replbcemeét spec%rs

e i o

#—at the best distributors in every
5 ]
city—For write us'for your FREE cbpy. |
) ] /
/ ; /
Qbam sreplagement speakegs are
listed in Phbtofact Folders /and in/

Counterfacts. / /
/ £ /

Manufacturers of

High Fidelity
Speakers

Outdoor Theotre o /
Rptakes QUAM:ZNICHOLS ¢O. /

Quam Focalizer 236 £ast Marquetie Road /
Units [

~"Chicage 37, Illigois /

Tru-Match Outpy J
Transformers *Quapr” cataloged speakers are

_available in any wbice coil imped-
ance and field resistance. -

Vg
/
- Ve

- e

that you use. Remove the covers from
all except one box and flatten the bot- Quam lon Traps
tom flanges so they parallel the sides.
Stack the boxes and solder the sides |
together where they overlay to com-
plete the assembly.—John M. Mac-
gowan END

SCALA SUPER-MARKER INJECTOR mixer-amplifier unit mixes small sample
of sweep voltage with small sample of marker voltage (from external sweep-
marker generator). Injects a large, stable pip into scope being used for
alignment of TV receiver. Marker pip is always same sizte—from base line to
top of curve. Pip does not affect pattern on scope, even at resonance peaks.
Greatly speeds up and simplifies alignment jobs. Separate video and
marker gain controls. May be used with any standard marker generator,
sweep generator, and scope. Five tubes and Germanium diode. Size, 10x8x7".
Cables and instructions supplied. For operation from 110-120 volts, 60 cycle
AC. Net, at leading jobbers, $67.50

SCALA TEST PROBES—

BZ-1 Signal Tracing Probe for individual check of IF stoges, calibrating
marker generator, checking output of sweep generator, etc. Low C, Hi-Z
demodulator range, non-resonant to 225 mc; useful to 1000 mec. Cables sup-
plied. Net, at leading jobbers, $9.75.
BZ-2 Low Capacity Probe permits tracing waveforms through Hi-Z circuits without distortion from
circuit loading. Cuts effective input capacity of scope, attenuation 10 to |. Net, at leading
jobbers, $9.75.
BZ-3 Voltage Divider Probe for checking horizontal sweep waveforms and Yoltages at plates of
horizontal output or damper tubes. Does not distort waveform. Net, at leading jobbers, $9.75
BZ-4 Voltage Doubler Probe provides virtually double deflection on scope screen compared to half-
wave probes. Dual low C Hi-Z demodulators useful to 150 mc. Net, at leading jobbers, $10.75,

SCALA RADIO COMPANY, 2814—1(9th Street, San Francisco 10, Calif.
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NEW Multi-Purpose
Flyback ransformer

2

=

... without Drilling

a ‘|"g e 0 e-
= o ) L ey

o

Here is a flyback so versatile that it

is a “complete stock assortment in
itself’l Warks with original circuit
components. Accommodates both low
and high MH width controls. Matches
8 to 25 MH yokes. Generates from 10
to 15 KV for 10” to 21" picture tubes.
Has separate winding for AGC/hor-
izontal phase detection. Equipped
with exclusive universal mounting
brackets. Siandardize with Halldorson
FB410, only $5.97 Dealer Net.

WRITE OR ASK YOUR DISTRIBUTOR FOR—

BULLETIN NO. 113—Illustrates versatile features
of FB410 Flyback Transformer.

BULLETIN NO. 114—Contains circuit diagrams
and technical application data.

HALLDORSON TRANSFORMER CO.
4500 Ravenswood Avenue
Chicago 40, Illinois

Halldorson
ouuaniMsmu 1913

| oscillator

QUESTION BIX
FIDELOTUNER ON 156-MC BAND

2 I have an Edwards Fidelotuner
88-108-me FM tumer that I want to
convert to cover the 156-mc police band.
Can you tell me how to make the con-
version?—V. B. J., [ndianapolis, Ind.
A. Parallel-wire transmission lines
with movable shorting bars are used to
tune the antenna and oscillator circuits
in this tuner. These circuits are shown
in the illustration. The lowest frequency

4-30ppt FIL[ l.oous

g Tl ke W

1 ~

i 7 =

‘ 6J6 | conv
TUNED | T0 IST
LINES } ™\ ISTIF{{ IF

I I

‘ T4

i y Pl

:: 1500yt
bl el 1]

/ 3-12upt 20K 1K

<

SHORTIN 25K 50ppt
BLOCK <r Tt
O SINGLE WIRE ANT -k o1 IS B+

| is determined by the length of the effec-
| tive lines and the highest is determined

by the trimmer capacitor and coil
shunting the open end of each line. The
oscillator inductance padder is a small
coil with 3 or 4 turns. The antenna

padding inductance is ‘a U-shaped loop |
. with the antenna lead tapped onto it.

The frequency of the circuits must
be inereased, so you must decrease the

| inductance of the padding coils. To

cover the 152-162-me band, the oscil-
lator must tune from 141.3 to 151.3 me
or from 162.7 to 172.7 me. Short out the
padding inductance with
short, heavy leads and measure the
oscillator tuning range with a grid-dip
meter. If the highest frequency is above
151 and below 172 me, the best bet is

to operate the oscillator below the sig- |
nal frequency. Vary the oscillator trim- |
mer capacitor so the lowest frequency |

is about 141 me. Now check the high-
frequency end of the range. It should
be about 152 me. If it is not, install a
trimmer inductance of about half tke

number of turns in the original one. |

Now, juggle the settings of the trimmer
capacitor and the turns and spacing of
the inductance padder until the oscilla-
tor covers the required range.

Set the tuner to the lowest fre-
quency and adjust the antenna trimmer
so the meter indicates resonance at 152
me. If the circuit does not tune this
high, reduce the padding inductance.
One way is to replace the padder in-
ductor with one made of flat copper
strip about % inch wide or soft copper
tubing about % inch in diameter. An-
other way is to connect a coil across the
present padder inductor. Try about 35
turns of No. 28 enameled wire close-
wound on a %-inch polystyrene form
and note the effect on the tuning range.
Adjust the L and C values in the an-
tenna circuit for best performance
across the band or peak the circuits at
the frequency of the local police trans-
mitter.

WWW _americanradiohistorv com

| Al

LIGHTNING
ARRESTOR

MODEL R-116 TAKES BOTH
OVAL AND FLAT CABLES
UNDERWRITERS' LISTED

LIST PRICE

THOMAS TELESCOPING MASTS
HYDRAULIC-PNEUMATIC

Versatile in application

ORDER FROM
YOUR NEAREST
| PARTS JOBBER

¢ TV Antenna Supports

® Signal Evaluation

® Communication Antenna
® Micro-Wave

® Weather Instruments

® Radar

¢ Amateur

Also -easily adaptatie for
mobile or permanent use
...Chrome plated sfeel or
aluminum . . . Any height
up to 200’ available. Thou-
sands in daily use by Gov-
ernment and commercial
agencies.

Write for details

THOMAS MOLD & BIE CO.

Box 126
Wooster, Ohio

RADIO-ELECTRONICS
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$3.00 FOR CARTOON IDEA;}

7

POUO RETEARCH GAIML:

MARCH OF DIMES

January 2 to 31

RADIO-ELECTRONICS prints
several radio cartoons every
month. Readers are invited to
contribute humorous radio ideas
which can be used in cartoon
form. It is not necessary that you
draw a sketch, unless you wish.

Address
RADIO-CARTOONS,
RADIO-ELECTRONICS
25 West Broadway,

New York 7, N. Y.

bk o o bbb d b

= HERE IS LATE INFORMATION IN A
HANDY FORM FOR RADIO & TELEVISION
REPAIRMEN, SERVICEMEN & STUDENTS

2 vo Ls $6 COMPLETESJA
] PAY ONLY MO.
IT PAYS TO KNOW !
AUDELS T.V.-RADIO SERVICE LIBRARY
presents the important subjects of Modern
Radio, Television, Industrial Electronics,
I".M. Public Address Systems, Auto., Marine
& Aircraft Radio, Phonograph Pick-Ups. ete.
Covers Basic Principles—Construction—In-
stallation — Operation -— Repairs — Trouble
Shooting. Shows How to get Sharp. Clear
T.V. Pictures. Install Aerials—How to Test.
Explains Color Systems & Methods of Con-
version. 1001 Facts— Over 1260 Pages 625
Hlustrations—Parts & Diagrams —Valuable
for Quick Ready Reference & Home Study.
Tells How to Solve T.V. & Radio Troubles—
Answers T.V. & Radio Questions.

Get this information for Yourself.
7 DAY TEST - ASK TO SEE IT!

pe------MAIL ORDER--------

AUDEL, Publishers, 49 W.23 St.,N.Y. 10
Mail AUDELS T.V. RADIO gERVICE LIBRARY 2 Vols. $6
on 7 days free trial. If 0. K. 1 will remit $1 In 7 days and

$1 monthly untif $6is paid. Otherwise | will return them.

Name_

Address

o

RE

E| by
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IN CONSTRUCTION

Rohn Towers are built of heavy duty
tubular steel electrically welded
throughout by skilled workmen exact-
ly to specifications. Proof of Rohn con-
struction lies in the fact that thousands
of towers have been sold in the past
several years and have successfully
withstood the rigors of time in all
climates and under the severest of
conditions!

IN PERFORMANCE

Rohn Towers assure you of trouble-
free performance and once installed
give unquestioned satisfaction year in
and year out! You are free of com.
plaints because over the years Rohn
Towers have proved themselves from
the serviceman, dealer and customer
point of view!

IN SALES

Salesacceptance has been phenomenal
— thousands have been sold coast-to-
coast — and the design has been one
which has withstood every test
known! Why “experiment” with an
unproved tower design when you can
sell Rohn?

So we ask you, “Why take chances
with an untried tower’ Be sure — sell
Rohn — the only tower of its kind to

3 Self Supporting Rohn Towers
To Fit Your Every Need

The No. 5 — The self-supporting tower for

use up to 40’, or guyed to 80°.
vet sturdy, permanent tower!
The No. 10 — The standard 12° design that
is self-supporting to 50’ and can be installed

An economical,

2 to 120’ when guyed!
withstand every test! By

] — jl(;hel Nfo‘ 20 — The heavy duty RoRn Tower,
i et 1 e.a qr coml.nunlcalion and where great
= = height is required — self-supporting to 60’,

Rohn Fold-Over Tower
only one of its kind
exclusive with
Rohn —
patent

pending.

or guyed to 150°!

All Rohn Towers are in 10’ sections — easily
erected, transported and stored!

Rohn Telescoping | A COMPLETE LINE OF TOWER

Mast —complete /[ /[i} ACCESSORIES AND HARDWARE

line in a proven 1}

structural / \ A t_’ull_linc of Superior Design Tower acces-
design in 20° Iy IR\ sories is available including guying brackets,
—30°—40'— / \ house brackets, wall mounts for towers and
50 models.

\} flat roof mounts, etc.

// \ masts, special tower bases such as peak and

Contact your Rohn authorized rep-

\_ resentative or your distributor for
FREE CATALOG or write . . .

MANUFACTURING CO.

DEPT. RE 116 LIMESTONE BELLEVUE
PEORIA, ILL.

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 num-
bers shown beside your name, as well as your new address.
If we receive this information before the 20th of the month,
you will continue getting the magazine without interruption.
Your cooperation will be most helpful and greatly appreciated.
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QUESTION BOX

You will have to move the tap on
the antenna coil. Connect a good an-
tenna to the input terminal and solder
the tap to the point of maximum signal
and minimum noise. A vertical J (page
96 of the December, 1951, issue) or
| ground-plane antenna will provide the
| omnidirectional pickup required for re-
ception of mobile stations. For increased |
‘gain, try a vertical collinear array like
| that shown on page 99 of the August,| !
1953, issue.

-
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TRANSVision

STRENGTH ™S

=y e B

.

ur hi-fdety

your h-fdlty
problems with-

.

__ CONE

For 11CV AC,
and BAYTERY
OPERATION

SAVES 509, OF
INSTALLATION COST

Works from antenna
{no TY set needed!

FINEST because: Euch Meter is
individually ecalibrated in micro-
~olts on ecvery channel. Widest
ranse—10-50,000 microvolts., 1
rhannel selector. Multiplier switch
for weak signal areas.

Pays for itself on 3 or 5 Jjobr
Messures relative picture slgnal
strengths directly from antenna.
Determines best antenna  system
and orjentation. Checks receiver
re-radiation  (Ineal  oscillator.)
Tdentifies signats TV, FM, TVI.
Easy to operate, light. rugged.
Mauy other exclusive features.
*Medel FSM-4, for 110V AC only.
Complete with tubes.

Wt. 13 1bs net $69.
Mocel FSM-4B, for 110V AC and
Battery Operation (case and cables
included, hatteries extra)

Wt. 22 Ibs. B net $89.

TRANSVISION, INC.
NEW ROCHELLE, N.Y.

Test & Re

] Make B i
Hake Jg‘_ﬂor:rs this EASY way:

Sho,
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locates

|
A MUST IN

FRINGE AREAS

UHF
VHF

10 DAY TRIAL:
Try these fine In-
struments for 10
OAYS. Then, if you
return them. your
cost less 10% (our

cost of re - packag.
ing) will ke refunded,

pair CRTS
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s.net $18.95
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T.8 and small tube.
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Transvision, Inc.,, New Rochelle, N. Y., Dept. E¥
O Send me

O Enclosed find$________

O My JOBBER is
1 accept your 10 Day Trial terms.

deposit. Balance C.0.D.

Name,
Address

City
fssnnan 3

State.
OBBER INQUIRIES INVITED

|—to a

i

SPEAKERS

DELTA MATCH SYSTEM
? Where can I get information on
using « delta-match system for con-|

necting an antenna to a transmission

line. I would like to know how to com- |
pute the impedance of the antenna and
the dimensions for the matching sec-
tion—C. P. J., Athens, Pa.

A. A delta-match is a tapered-line
impedance transformer used to match
a dipole radiator to a transmission line
having a higher impedance. It is often
used to match a 72-ohm transmitting
dipole to a high-impedance open-wire
transmission line or the radiator of
a multielement array—such as a Yagi
72-ohm transmission line. In
each case, the feed-point impedance
of the antenna is much lower than the
characteristic impedance of the trans-
mission line. The diagram of a delta
matching system is shown.

o« RADIATOR

t

DELTA

|

COAX, RIBBON,OR OPEN WiRE
TRANSMISSION LINE
«”

The dimensions of the delta depend
on the impedance of the antenna at its
center, the diameter and spacing Ofi
the transmission line, and the reactance
which the matching section presents
to the transmission line. Design formu-
lag including all of these variables are
not available, so a delta is hardly ever |
used in homemade receiving antennas. |

Antenna manufacturers sometimes
use a delta-matching system instead of
a folded dipole to step up the imped-
ance to an antenna to match the trans-
mission line. They usually excite a‘
model antenna with a signal generator
or grid-dip meter and then measure
the standing-wave ratio on a bridge.
The dimensions of the delta are then
adjusted for a minimum standing-wave
ratio. The delta is set up for one type
of transmission line. Substituting a
line of a different impedance increases
the losses in the antenna system.

|
| POWER TRANSFORMER QUERY
2 I am constructing an audio ampli-
| fier in which the center-tapped filament
lwinding is connected to a tap on a B
plus voltage divider. My power trans-
| former does not have a center-tapped
| ilament winding. Can I get the same
| results by installing a separate filament
| transformer with a tapped secondary?
Why s the tap connected to a low
| B plus voltage?—J. C. M., Nyack, N. Y.

www americanradiohistorv com

| -HI
.-

UALITY!
GHESTSIQ cost! |

-LOW

MODEL 6201 — COAXIAL
SPEAKER SYSTEM. Now gen.
erally acknowledged to be
industry’s finest volue in @
high quality 12" speaker.
TRUE coaxsial dual range
system comprising c¢lean
sounding woofer with heavy
exclusive Alnico 5W magnet,
DRIVER TYPE tweeter with
“Reciprocating flares” wide
angle horn, and BUILT-IN
crossover metwork complete
with “Balance’ control.

[ oo e o RS AT
DIFFUSICONE-12 — WIDE
RANGE WIDE ANGLE 12~
SPEAKER. Exclusive “diffusi-
cone’ design utilizes the bene-
fits of dvol-hern looding, radiol
projection and diffraction prin.
ciples ta achieve unsurpossed |
quality and sound distribution
from a single unit speaker.
Enjoy full fidelity ANYWHERE
in the room . . . ot o surpris-
ingly reasoncble cost.

N

o |
DIFFUSICONE-8 ~ WIDE ANGLE
8 SPEAKER. Same os the Dif.
fuscione-12 except in 8§ size.
Remorkable fidelity and ex-
ceptiono) sensitivity and power
hondling copacity moke this
a truly outstanding eight.
Ideal for use where space is
limited, an@ is also o perfect
selection far a mid-range
speoker in 3-way systems.

- )

L v

MODEL 6200—~EXTENDED RANGE
12 SPEAKER. Designed for gen-
erol applications, capable of high-
ly efficient FULL-BODIED response
throughout the operoting spec-
trum. Moy be used with equal
focility ta improve commercial
radio, TV, phono sets, high
quolity sound re-inforcement in
night clubs,. churches, schools,
efc., or as o woofer. The 6200
must be heord to be appreciated.

=l

MODEL C-15W—DUAL IMPEDANCE
RANGE 15“ WOOFER, Brand
new low frequency reproducer
embodying many exclusive ad-
vance feotures. lis superior re-
sponse ond ccoustic output is
due, in part, to a newly
University-developed cone and
voice coil suspension system
permitting the greatest axiol
movement evar achieved. The
incredibly Yow distortion results
from o new magnet assembly,

= |

= g

PO e 5T =

J .-

There is a UNIVERSITY Tweeter for every
application ond pocketbook, Write for descriptive
illustreted literature. Address Desk H-[2

. ’;
LOUDSPEAKERS 7 INC

WHITE PLAINS, N. Y

80 SO. KENSICO AVE.
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Crystal Clear
Picfures
like

Gl L
CLERF-BER
FILTERS

® Scientifically designed with
proven Hi-@ circuits

® Low Cost
e Easy to install
Most of the 26 million TV sets now
in use suffer from some type of in-
terference. What a tremendous
market to exploit! Save your cus-
tomer discomfort and eyestrain . . .
boost your reputation as a tech-
nician . . . boost your profits! Recom-
mend and install GRAYBURNE
CLEAR-PIX fiters. There’'s one
for each type of major interference.

Model # Interference
CPF FM
CPD Diathermy
cPl Ignition
CPH Amateur {21 mc.)

i BE PREPARED: Carry several of each
¥ model in your service kit at all times
to cash in on handsome profits.

1. 98 ORDERTODAY from your local dealer.

list

(CTRON/C
successor t o v
Grayburne |‘e
Corp. e

23 Atherton St., Yonkers, N. Y.

lEARN TV-a

the practical way-- :

ASSEMBLE A
. TRANSVIsion

Pay as You Wire $°

I WILL HELP YOU to start learning
TV the practical way — by
assembling a TRANSVISION TV KIT
in EASY STAGES. For only $39 you
get PACKAGE #1 (standard first
pkeg for all of our kits). This pack-
age gives you the BASIC CHASSIS
and over 450 Tv COMPONENTS with
complete Instructions, Drawings,
Photos, Service Booklet, and a
year’s subscription to my “TV and
Electronics Notes”. When ready,
you order the next stage (pkg. ¥2),
etc. Low prices make your complete kit a terrific buy!

R E Slraws 6 Great TV Kits:
1 O
c <A

EXCLUSIVE: Only Transvision TV Kita
-e MAIL THIS COUPON

are adaptable to UNF. Ideal for
FRINGE AREAS. No Previous Technica)
Knowledge required. Write nowl
TRANSVISION, INC., Dept.REL
NEW ROCHELLE, N. Y.
TODAY e wm
Mr. D. Gnessin, Educatiensl Director
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. rE1
1 O ¥m enclosing $—____ deposit. Send standard kit
i PACKAGE *1, with all Instruction Material. Balonce C.0.D.
N {0 Send FREE copy of your new TV Kit Catalog.
§ Nome
i Address
1 City. State.

L954

Down Payment

G

--—-—-,
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QUESTION BOX

A. The filament winding on your
transformer need not be center-tapped.
All you need do is connect a 50-100-ohm
wire-wound potentiometer across the
untapped winding and connect the mov-
able arm to the B plus point. Adjust the
arm of the potentiometer for minimum
hum in the amplifier output.

ITVAC I

FIL WINDING

a3V Fig.!

In some electronic circuits, the cath-
ode of a tube may be a hundred volts
or so above ground. If the heater
is grounded, the tube is likely to be dam-
aged by a short or flashover between
heater and cathode. The maximum volt-
age between heater and cathode is 90
volts for most receiving-type amplifier
tubes. So, if the cathode must be oper-
ated more than 90 volts positive, the
heater is usually biased positive to reduce

the voltage between these two elements.
% 50 ww
If7VAC 3
“PHUM BALANCE
i
6.3V =
Fig.2

In high-gain circuits, hum may occur
when a heater emits electrons to the
cathode or when there is leakage be-
tween the heater and cathode. In either
case, hum can be greatly reduced or
eliminated by using Fig. 1 or Fig. 2.
Typical circuits use about 150,000 ohms
for the series element and around
50,000 ohms for the control in Fig. 1
and grounded resistor in Fig. 2. The
heater bias voltage should be limited
to about 90 and the bleeder current to
2 ma or less.

FULL-WAVE DETECTOR CIRCUIT
? | have an i.f. output transformer
which has «a center-tapped secondary
for feeding a full-wave detector. I
would like to use this as a replace-
ment for a half-wave output trans-
former in my receiver. Please publish
a diagram of a full-wave detector using
this transformer—P. W., Viola, Kansas

A. A full-wave detector
the diagram. The audio and a.v.c. volt-
ages developed for a given i.f. signal
input are only about half those ob-
tained from a half-wave detector so

+300v

O PLATE OF LAST IFAMPL  OUT IFT 6HG,6AL5,08 Equiv
T
[ S 4
8+ -
e
L2204 2|00py{
40k ¥
Ave ANA ‘I 3
= T | o voLconT
=. 2
B TO AF AMPL

you may find that your set does not
have enough gain to operate properly.
Sets which use full-wave detectors
usually have two or more high-gain
i.f. amplifiers and two a.f. amplifier
stages ahead of the output stage to
make up for the decreased detector out-
put. It will probably be better to use a
half-wave i.f. output transformer as
the replacement in your set. END

WWWwW_americanradiohistorv com

is shown in |

L SEGUNDO
CALTFGRMIA

RADIO & TV

Seleniam %L/:ﬁers

DIRECT REPLACEMENT
UNIVERSAL MOUNTING
WIDER RANGE

Lok ﬁc Becllolen ,] RP-+

\ INTERNATIONAL RECTIFIER
C ORPORATI!I ON
1521 E.Gran} Ave., E| Segunda, Calif - Phone: ORegom 3-6281

CHICAGD: 205 W. Wacker Orive -+ PRone: Frankiin 2-3883
NEW YORK: 501 Madison Avenue *

Phane: Plaza 5-8665
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ATTENUATOR SWITCH
« /  eliminates

“eut and try”

¢ methods for
better TV

sception

A twist of the dial on
this Centralab TV
Attenuator Switch
instantly shows
proper amount of
attenuation for best
reception. You know
how important this
is in multi-station
areas!

\

Four difrerent H-pads
are mounted in the
attractive metal case.
You simply hook up the
300-ohm antenna twin-
lead, and dial finds
correct setting. Then,
unhook leads and install
proper H-pad. Simple
as that. And it's accom-
plished in a few minutes.

\ f If customers want

permanent selective
attenuation installation,
a handy mounting
bracket does the trick.
And it's another sale
for you!

Yes, time

saved by
Centralab TV
Attenuator on
one job is profit
time for another
job. That's why
you’ll want to
contact your dis-
tributor for full
details.

Centzal

@

5 N N S S R S S A S B A B S -
T cEnTRALAB, :
§ A Division of Globe-Union Inc. 1
3 922AE. Keefe Ave., Milwaukee 1, Wis. i 3
[] Please send additional technical data on 1
] Centralab’s TV Attenuvator and H.pads. :
L)
: INEYR . S s S L S I :
R ]
: B i el e s " 3
L) 1
B Address. ]
" 1
'L City. Zone State, :

TECHNOTES

] ADMIRAL 82-CHANNEL TV SETS
!

Poor performance of Admiral all-|
channel sets on u.h.f. may be caused by
the u.h.f. antenna lead from the u.h.f. |
antenna terminals to the tuner being
too close to or touching the metal
brackets on the rear-picture tube mount.
This lead is purposely long and acts as |
a quarter-wavelength trap at the mean |
frequency of the low-band channels and
as a three-quarter wavelength trap at
the mean frequency of the high band.l
| Remove the back of the cabinet and
check this lead to be sure that it is |
[ not close to any metal, and straighten
| it out if it is looped or doubled up.
While the back is off the set, check
| this lead at the point where it is sol-
| dered to the u.h.f. tuner. Remove the
metal bracket (if any) that covers the
u.h.f. antenna connections. This bracket
was used on the production line and is
| not required after the set is installed in
the cabinet.—Admiral Radio & TV
Service Bulletin

MECK XB-702 TV SET

When the set was first turned on it
would not sync vertically until the
| hold control was to the extreme low-
resistance end of its range. After
| 2 warmup, the vertical oscillator would
drift until sync was lost and could not
be restored with the hold control.

The vertical drifting was remedied
| by replacing the .01-uf paper capacitor
in the grid circuit of the 12SN7-GT
{with a .01-uf ceramic unit. The oscil-
| lator still locked in at the low-resistance
|end of the hold control, so we sub-
| stituted a 100,000-ohm resistor for the
1 390,000-ohm unit in series with the con-
[trol. This increases the vertical hold
range and permits the oscillator to lock-
in in the center of the control range.—
Charles Erwin Cohn

HUM IN MOTOROLA 1778

The complaint was a loud hum at all
settings of the volume control. A normal
: picture ruled out filter troubles. A
check with a v.t.v.m. showed a grid-to-
cathode short in the 25L6-GT audio
output tube. Replacing this tube cleared
| the trouble. A neon short indicator
showed barely a flicker when the old
tube was tested.—Raymond H. Leeson

ZENITH 28T925R

The set came in with the complaint
that the picture had shrunken to a
thick horizontal line. We plugged it in
and it operated normally about two
hours before the trouble occurred. The
picture returned to normal as a test
prod was touched to a tube pin to
measure the vertical supply voltage.
The resistances of the primary and
secondary of the vertical output trans-
former agreed with manufacturer’s
data, so we did not suspect the trans-
former until we happened to check the
resistance between the windings and
found that it was only 1,600 ohms.

A new transformer eliminated the

trouble.—1W. S. Ross

www americanradiohistorv com

*T’ve had no trouble keeping him at
home now that I've had a
JENSEN NEEDLE installed.”

a—
e
= /__,/ﬁ__

RADIO'S
MASTER

NEW! 1954
' EDITION

* 1370 pages
® Over 85000 items
® Over 8,000 illus.

* Completely indexed i

] =

$].95 ot your parts distributor. Publisher's price $4.50
Have complete access to the many thousands
of products vital to your daily sales and service
operations. In the customer's home, across the
counter or on the bench, you'll value the Master's
thoroughly complete descriptions, specs, illustrations
and prices . . all systematically organized in
18 big sections for instant reference. Increase your
sales . . . sell directly from the Master. Facilitate
your stock problem . . . use the Master for. jiffy
comparison of all electronic products. The Master
is the only Official Buying Guide for the TV-Radio-
Electronics industty. It contains unabridged catalog
data direct from the manufacturers. For buying and
selling — the Master gives you all the needed facts
in a single volume.
Over 100,000 in active daily use. Get into the Master
habit. Order your copy today}

GET INTO THE |-
MASTER HABIT! | -~

Just a few of the producis
Included:  Tubes = Test
Equipment — Tools — Trans-
formers — Capacitors —
Resistors — Relays — Coils
— Atennas — Recording &
PA Systems = Hardware —
Transmitters — Receivers —
Kits — Wire — Cable . . .
and thousands of allied
productst

P Eliminate
Incomplete
Small
Catalogs and
Loose
Literature

INC.

110 LAFAYETTE ST., NEW YORK 13, N. Y.

RADIO-ELECTRONICS
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TECHNOTES

WESTINGHOUSE ABC CIRCUIT

A handy incandescent light source is
necessary when adjusting the a.b.c.
(automatic brightness control) circuit
on the Westinghouse V2233-4 TV chas-
sis. Furthermore, you must be able to
turn this light on and off at intervals
to see if the control is working as it
should. The a.b.c. adjustment control is
on the rear of the chassis. This makes
it inconvenient to turn the light on and
off as needed.

This little gadget is a great help in
adjusting the control and it will serve
a lot of steps if you service many of
these sets. The unit consists of a 6-inch
length of line cord with a small push

 DAVIS ELECTRONICS

l
I
|

or rotary switch in the center of one |

lead, a male interlock plug on one end,
and a female line plug on the other.

Set up a small table or bridge lamp
about 5 feet in front of the receiver—
you can probably borrow one from the
set owner. Plug its cord into the female
plug of your adapter and then plug the
male interlock into your cheater cord.
This puts the light switch at your
fingertips.

SWITCH

MALE INTERLOCK
b FEMALE PLUG

TAPE

e 8 o

Follow these steps when adjusting
the controls:

1. Set the ABC switch on the back of
the chassis to OFF.

2. Adjust the brightness and picture |

controls for normal picture contrast

under normal operating conditions. Do
not block or obscure the phototube
while making these adjustments.

3. Move the ABC switch to ON. Turn
on the lamp and make sure that its
rays illuminate the front of the set.

4. Start with the ABC control in its
counterclockwise position. Rotate it
slowly clockwise while switching the
lamp on and off until you find the set-
ting where brightness and contrast vary
in proportion to changes in lighting.—
H. L. Matsinger END

“I use that one to keep an
eye on my tools”

JANUARY,

W

1954

Hree placement |ervice
oftered—Radio Engineering,
TV Engineering, TV, FM.

Dent.

JANUARY, 1954

CHALLENGES

THE TV ANTENNA
MANUFACTURING INDUSTRY

AN OPEN LETTER:

“In the interest of PROTECTING Electronics
TV Dealers from the huckster practices of
releasing sales propaganda disguised as
‘technical information” WE CHALLENGE THE
INDUSTRY TO SET UP STANDARDS.

“We believe that all technical informa-
tion released to the trade should have
the dignity which the phrase ‘technical
information’ implies . . . This technical in-
formation should come from RECOGNIZED
INDEPENDENT RESEARCH and/or TESTING
LABORATORIES to insure its accuracy.’

Jack Moore,

Trade Mork Reg. (First usa)

5600 D le. Sales Manager

DAVIS ELECTRONICS DIDN'T WAIT
We foresaw what was, and is, happening in the TV Antenna Industry. We now pro-

vide the Dealer with facts—not fiction.

Securing the actual “technical information” was a long and costly process, but we
knew how valuable it would be for you to have.
We invite comparison with any other TV antenna that is tested by a compe-

tent testing rescarch institution.

TO BACK UP OUR CONVICTIONS, DAVIS SUPER-VISION ANTENNAS ARE SOLD WITH A
DEALER NET PRICE MONEY-BACK GUARANTEE “t0 perform to the dealers’ satisfaction.’

WE HAVE PROTECTED DEALERS: We pro-
vide Dealers with FACTS about the Unexcelled
Performance of the Davis Super-Vision All-Chan-
nel VHF Antenna. This is contained in a NEW
CATALOG FOLDER & TECHNICAL BULLETIN
—and if you want to give your customers the
finest television reception, write for your copy.

DAVIS ELECTRONICS
B0X 1247, Burbank, California

SIRS: RUSH INFORMATION TO ME AS CHECKED:

i

:

I [ Send Complete Information and Technica)
| Data on New SUPER-VISION ANTENNA.
|

|

|

|

|

|

|

{J Send Name and Address of NEAREST JOBBER. l
Name I
|

]

BUILT BY AMERICA'S FASTEST GROWING ANTENNA MANUFACTURER Street.
Copyright 1953 3
City State
e .

SOUND POWERED HEAD
AND CHEST SET

Navy Type—No Batteries Required—
Ideal tor TV Antenna Installations
:lsjnddmany other uses. 20 Ft. Cord.
sel

)
¢
Tested: .SQEA.

TELEPHONE WIRE FOR THE ABOVE

COMBAT TYPE—2 Cond, Twisted, Rubber Covered.
Medium Weight. w-{30 @ .0l¢ per Ft.

FIELD WIRE—2 Cond. Twisted, Weather- 84 75
proof, Heavy Duty, W-1i0—525 Ft. Roll

COPPER WELD WIRE—Weatherproofed. 2 Cond.
Solid. 1200 Ft. Roll. $10.00. Per Ft. @ .0l¢ ner Ft.

FREE CATALOG

JUST OFF THE PRESS—OUR NEW
SURPLUS CATALOG! SEND FOR YOUR COPYI

ATTN.: TELEVISION FRINGE AREAS
AIRCRAFT GUY CABLE—¥%;" 7 x 7 Strand,
Weatherproofed, Galvanize J Preformed — 920
Ib. Test. This cable has been tested and proven
in many fringe areas over many vears—millions
of feet in use. PRICES: 43¢ per Ft.—1000 Ft. @
4¢ per Ft.—5000 Ft. @ 3'1¢ per Ft.

AERIAL WIRE—Phosphorus Bronze #16 Strand-
ed, 200 Ib, test. Weatherproof, 150 Feet 51_50
on Reel. RL-3 with Clips....

FCouTIes—11
Broadeast or I | NAME
AM Servicing.

Write for free catalog. Approved for Vets.

CAPITOL RADIO ENGINEERING INSTITUTE
RE, 3224—I6th St., N.W., Washington 10, D. C.

JANUARY, 1954
$1.00 SPECIAL:

100 Aist CARBON RESISTORS—"—'> & | Watt
001 1t ordering this Speclal onty—add 25¢ for
nostaue and handling charges!

COAXIAL CABLES:

RG_B/U (SPECIAL) 51.5 ohms. Same size as
G 'U. Prices: [ to {00 ft. @ 8¢
per 1t.—100 to § @ 7%¢ per 1t.—500 to (000 ft.
@ 7¢ per ft. —I000 f1. Rolls @ 6%¢ per ft.
RG-34/U—71 ohms. 145 ft. length $15.00

Address Dept. RE

Minlmum Order $5.00
Prices F.0.B.,, Lima. 0

. 25% Denposit on C.0.D. Orders

FAIR RADIO SALES

132 SOUTH MAIN ST LIMA, OHIO

| abDRESS__

ZONE___STATE

www americanradiohicetorv com

PLEASE MENTION
RADIO-ELECTRONICS
WHEN ANSWERING ADVERTISEMENTS

Just Out! pracricar
REFERENCE BOOK ON

Every Radio-TV Serviceman
and Technician Needs It
ncludes complete **how-
“o-do-it'' wiring data on
the use of Transistors in
IV, Radio, Photo Celi Re-
oys, Hecrin Aids, Am-
plifiers, Oscillators. You
learn how to install, test
and service transistorized
equipment. Contains the
Iatest, practical informa-
tion obout this revolutionary
new electronic development!
SEND NO MONEY! Just mail coupon. On delivery pay

postman introductory price of just $1.50. plus C.0.D.

and postage. Or save postage by sending $1.50 with munon

now. Sald an 7- day money-back guurantee. Be first with the

Iatest ““know-how'*  Order vour Transistor bonk TODAY'

[l RUSH THIS INTRODUCTORY OFFER COUPON

_—
“-Copay e

COYNE ELECTRICAL & TV-RADIO SCHOOL
500 S. Pavlino St., Dep' 14-T2, Chicago 12, IlI.
YES! Rush your new hook: ‘'TRANSISTORS &

:

i

1
1+ THEIR \PPLICATIO\S . at $1.50 pius C.0.D. and
1 bostage, on 7-day trial. '
1
1 Name - :
] ]
| 3 Address. i
! eny State [
g O Check here if you are enclosing $1.50. We pay '
Lo Dostage. 1 -Day Money Back Gunrantee T

L]
City Zone.__..State. . a_.... :
If veteran. indicate date of discharfe._. H

CEETE RN LD L L
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REAL O]

AUDIO AMPLIFIERS
‘READY-TO GO
MODEL AMP 5 Hi-Fl 5
watt AC Amplifier Dlus
bunt ln PreAmn GE V.It,

to 18000
CDs/ IDB/down 2 DB 40
cvs., hum level-55 db,
ml'l\ce & Dhonn volunk\)e

inuou: 88 trebl

controls 88J7, 6SC7, 6V6, 8x5 “TAB" Hi- FI
Speclal to your door PREPA
Same unit less GE PreAmp PREPAID 515.98
Model 302PA 3 Tube Phono Ampl. Ideal for
Custom Building Your Phonograph..$ 4.98

GROMMES HI-FI AMPLIFIERS
LJ2 Pre & Pwr Amp 8 Watt 20-20Kc. $35.77

SO3GP Pre & Pwr A 0 watt
2158A williamacn Bre A OR300

Amplifier 15 watt 10 to 100 Ke. 97.51
205PA Pre Amp 0.3DB 20-20 Kc- . 53.90
SPA Pre Amp for G.E. Reluct cart. 11.37

RC1 Record Compensator ......... o

Garrard RC80 & GE Dual RPX 050 47.

Columbia 360 Hem|sbher(c P.P. USA 136. 7l
WRITE FOR DETAILS & PRICES

SPEEDWAY ELECTRIC DRILL

V4" MODEL 200J

Hi-Toruue (powerful) UL
nA%)vd. . 2400 RPM

;o:’kr'xozrsle drill,

odel 210 Drill stand P

"ﬁ g :mu Il £ mnver.ts ubove l)nl
odel 400) 12 “izs SRin

Jacobs Chuck & o arill wits 1 cac> g o

—————e o0 N CASc $29.95
CHROME VANADIUM SPEED DRILLS
29PCS CHROME VANADIUM SPEED STEEL.
Top Quality for Machinists or all purpose
use, standard Full lgnmh 1/16 to 15"
.$7.

by 64 98
Less index’ $3.49

B iy
LS 21 to 60 with Index $6.49
13 P 1/16” to 14* w/Index ..... $1.98

SPEEDWAY UTILITY KIT

The servicemans workshop,

i
zrlndlmz. poltshing, 5
stirer, ni. sanding and

many other uses. 55 pleces
in all. As shown, special
Model 200JK ,...$19.25

ADVERTISING INDEX

TUBE

lots
Cracked base or broke

TESTED & 90
ORDER NOW,

ADVERTISING INDEX

TUBE SPECIALS

of 10
n key

electrically perfect
DAY GUARANTEED
WHILE THEY LAST

5U4G — 6SN7 — 25L6GT — 35Z5
5Y3GT — 6K6GT — 12SA7GT — 6Hé
6V6GT — 6BQS — 6WAGT — 125G7

T A B3

THat's A Buy

GE RPJOOS Single .0Q1” S

GE RPJO13 Du

SPECIAL P12UO0 .....
8”7 Coaxial PM & 214" T

& Phono Replacement S

POPULAR
VALUES

sers for the serviceman,

ApP!

GE RPJOO1 Single .003~ sapph(re .
GE RPJ0OO4 Sln)ile .001” Dtamond, .
Diamond & Sapp!
COAXIAL SPEAKERS
All 8 ohm. V.C., Alnico
Magnets, Inbuilt Nclwork

cy shpg wgt 8 1

clal

ELECTROLYTIC CONDENSER KIT

Only

? AUDIO COMPONENTS
GE RPX041 Cart. Gold Tone $5.25
GE RPX050 Triple Play Cart 4.98
Electrovoice Triple Play,. 1.98
Pickup Arm & Xtal Hi- Ou'Pl 2.39
GE npx 052 'l’rlplay

ADJUST-A-VOLT
Standard Elect (Staco)
Variable Voltage Transformer
TYPE 20/0-135V/3 Amp/N

$11.98
TYPE 116U/0-135V/7.5A4/N
6.98

$1
TYPE 116 Specs 118U &
Cased /N . .$21.98
TYPE 1126/ 1
Amp/Casml -5 28
P 226 z‘lOV/osAmp/

C N
GR 50A VAR]AC/ V/45Amp/LN$112.00
GR 508 VARIAC/0- 270V 31Amp/LN$112.00
sTkCO LRL-5/METERED/ 140VI5A/
SKW /N 41.50
STACO PAL-'I/MFTERED/I:SSV/’I aA
KW/N it iancroaaassen 40.50
Industrials Write For Quanfity Prices
RHEOSTAT SALE
2 25 5 lor 10.00
49. for 2.49
1 98; 2 for 3.50
.2.25; 2 for 3.98
.1.98; 2 for 3.50
98; 2 for 5.00

and
GE RPJO10 Dual 001 & 003" Snpnhlre l 98

...... 9¢; 3 for  2.00
866A KIT and
35 XFORMER
L1033 2 Tubes, Sckis, xmfr,
.11.98 115v80cyc Inpt, cutpt
re 12.98 2. Svctllo /

PM & 4
8 1bs

foe 523-7
PM 31lh”
Tweeter, 12 watt/ 45 15000
bs **TAB"

12.2

o
P8CO $8.95

ea

lots of
Here is a handy assortment of 15 cosndens-

vinsg . ..... $4.,98
DIODE PROBE TUBE
Unetcelled for No-Loss
VHF testing. Ultra-
sensitive subminia-
ture-envelope. . New,
25¢; 5 for $1.

w/data VR92

ONE YEAR GTDI PICTURE TUBES
$

JP4 . 7.95
10BP4 0.00
127 Glass 12.00
14” Rectangula 14,00
18 58 .00
177 | eclnnzulnr .. 17.00
19~ nd 19.00
207 1 eclanzullr .. 20.00

Rectangular ..
ivtron ..

ytron ..... 89,95
Send your dud prepald only, and °*‘TAB’
will ship one year guaranteed Picture Tubes
at above prices. No dud return required for
™, 24"

New Jersey Televmon Supply

(NPT

*From This Special List We Ship $10.00 and
Up Tube Orders At Our Expense
paid) Within Continental Limits of U.S.A.

90 Day Gtd. When ordering mention 1RE

-]

BRXHORENBAD

BABNLNCADO A

(Post-

27" tubeq. Prices based on $1.00
per inch. Metal or Electrostatic tubes add
10¢ per inch addltionll

8 § CK .99
4| Ck .99
0 CK. .98
3| ck 2.19
4 CK .99
6 § CK ‘99
2 K 1.99
8 K. 2.49
.54 " .68
.98 0! 1.48
.98 | CK . .20
.98 CK 1.28
.58 | 5687 3.74
.78 | CKS5702 . 2.90
.58 | CK 3 1,29
1.94
.52 N 1.55
.38 N 1.92
.34 N 1.22
.68 N 1.
.88 N 1.
.76 N 2.22
54 N . 4,
.54 N .. 8.
.82 N oo 1.
2.65 N34 ..
.58 N34 .
1.38 N .
1.12 N .
1.22 N4
.62 N4
1.98 Na
.96 Na
1.49 N4
1.49 N4
1.79 NS
1.45 1NS4
1.89 1N60 . -]
1.89 IN63 /K83 , 2.49
1.29 IN69 ...... .98

OIL CONDENSER
SPECIAL

%2 SLT5 o

d not 1
insulators 4184H x 334W x 114"D
Smaller Quantities. speclal $1.98

INFRARED SNOOPERSCOPE
SEE-IN-DARK TUBE
Image-Converter Tube HlSensltlvltv sim-
plified deslzn 2' dia, Wlllemite screen—
data & tube, .'s7.98; 2 001 $13.98

SN OOPERSCOPE PWR SUPPLY
1800VDC/35SMA, Using Doubler Crkt. Trans-
former, Rectifiers, Sockets, Reuswrs. un
paeitors and Diagram..........

CONDENSER SPECIAL %

2 MFD 25¢

1000 VDC
Lots of 10

330 VAC

'CD’* MFGR
s:8maller Quantities, each..49¢; 3 for $1.25
MFD 600VDC Porcelain Insulators with
Adjustable Mounting Clamp...3 for $1.50

OIL CONDENSERS
WAREHOUSE CLEARANCE SALE

REC TANGULAR CASE
.SMFD 1500VDC. o o
MFD GOOVDC
IOMFD 600VDC.
3MFD 330VAC 10 DC.49¢! 3 for 1.20
2x2MFD BOOVDC/VIT Q'’ 1.25; 2 {or 2.00
BATHTUB SIDE YERMIN

iMFD 600V 9¢; 3 (nr 1.00
AMFD SOVDC 30¢; 3 for 2.00
.1MFD 2000VDC. i 5 for 4.50

CLOCK RADIO
WAKE UP TO MUSIC
Just set the dlal. & radio
attomatieally turn-x on. Beau-
tiful plnstlc cabin
/| ROON" OR " fvORY
— Pow rful 5 tube deulan
**TARBR'* SPECIAL Prepaid ., -520
........51658

Same Less Clock ......
PRECISION RESISTORS
2 MILLION IN STOCK
GUARANTEED 1% TOLERANCE
ORDER ANV VALUE_YOU NEED

‘2 to 970K OH .o .35¢; 10 for $3.29
1 UP........."IOC,loforssli

NN N

24V /1.25A CSD

98 or. .
2X12V/2A0r24V/2A @ $3. 89 Twofor 8.98

59
SVCTIIZA CSD I\E;lYON 15 KV[NS 10 as
@

3.49

KV
PL &

0
ckt) AI,L tubes
30 VDC/4 Wav

a_ Ful
Vl A 2 5V 1A H\pcrml

Cor
IOOOVCT/‘SM‘.
55MA 3XB5V/3A,
CSD HVINS AN
I(A\THEON ll\PERSIL [+/e]
950VCT

WO 2%
ssovc'r/usmn.
8. /3A

420VCT/90MA. 6.3V

/1
I? 24, II'SVnC&l!'S&? (‘IVAC@S 1.49

(w/quadrunler
FIL wndgs

8..

$6.4
795V I‘ISOMA ‘360VET
8. 3VCT§ ¥

21 FIL WNDGS
5V/3A ﬂaVIB

2 ‘Qw

2X RATING
$ 4.98

4V
-$11,98
6.3VCT/.3

INPUTS

10Hv /7125
8

+Cad /H 2.89
20 Hv/300ma or 18HY /400ma/
9s

12KVins

amp l'l Kvins Ra theon
2 for

l‘l'Sma. 2%0 ohm, ..

v/300ma, Hmald ‘SKVlns S0 4.95
95¢; 2 for 1.9

/B5ma 550 ohm
40ma UTC Hi "Q'

THAT'S
® Buv

Dept. 1RE

FILTER CHOKES

12Hy /80ma /H' SId/3KVInl
"l’” TC/Csd

95¢:

"TAB

111 LIBERTY STREET, NEW YORK 6, N. Y., U.S.A.

2 for $1.39

YOU WHILE

PICK 5 ¢ THEY

THEM LAST
LOTS OF 10

Your selection of 10 at 59¢ each or
smaller quantity at indicated prices,
ELECTROLYTIC CONDENSERS
2X 20MI-D/450 DC.
450VDC. .9!

TORAGE BATTERIES

36 Volt ILLLARD Mini{-BRAND NE'
Uc-signed Portable Equip Models.98¢; 4 fors:
“ ) 36V Batterles w/aclde® .$3.38
v/2 urd PLUS ‘2V "Vibrator . :2’22
I a

2.98
3.25
6.98

ery w/a
. We :Mp acld In bonles R exp oniy ’

TAB PHOTOFLASH I.AMPS

Repiaces

’S‘;RGFA]OO 9
100 WATT SEC PHOTOFLASH KIT
]nsccl'udes DX Flash Lamp Rated

Watt See. Flash Lamp
Holder & 8~ Heﬂectu{:gz Cnhle.

100 Wan Sec Condenser Bank 12\IFD/
1800V per unit. 85 unlts equals 6! 2M

100 watt seconds . . - SPECIA
52SMFD /450V ¢

" THAT'S
BUY

........ s 144

Eduwred en

DC POWER SUPPLY
0 to 12 VUC/2 Amp, Vae
riable DC supply, une
cased and completely

udes voltage or
speed cuatrol and center
. Ideal for two ‘‘HO’' loco-
motives Prepnld USA, $10.95; 2 for $20.00
FEDERAL ''ITT* SELENIUM
BATTERY CHARGER RECTIFIER
10-0-10V (CT) 100 Amp., fan cooled. Re-
place your old ineffcient sulﬂde recuﬂer
w/new aelenium type. SPECIA .$11.98

SELENIUM RECTIFIERS

1/ WAVE FOR RADIO & TV
List

Current “rag Qty
{Cont.) rice 12 For
65MA % 130V $0,59 $8.48
SMA @ 130V .69 7.58
100MA @ 130V 79 8.68
150MA 130V .99 10.78
200MA @ 130V 1.39 14.98
300MA @ 130V 1.49 15.98
400MA @ 130V 1.89 20.38
SO00MA @ 130V 1.98 21.28
230MA @ 18V 1] 5.98

RECTIFIER’ XFMRS
Primary 115V 60 Cyc
Secondary 0-9-12-18-24-36V
.S a 75

SELENIUM RECTIFIERS
FULL WAVE BRIDGE
Wa apocialize 1n Rectifiers, ruwer supplies

lmolucnlonn. lmmedlnt.e livery.
Current 18/14 36/28 /40 1301100
{eont.) Vol VOIL! olts olts
1AM 1.33 2,18 3.70 0.50
aKAMP 2.20 3.60 5.40 10.50
AAMP 4.2 7.95 12.95 5.25
GAMP 4,75 9,00 13.50 33,00
ioAampP 6.73 12.75 20.00 44,95
12AMP 8.50 16,25 25.50 49.00
20AMP 13.25 25.50 39.00 87.50
24AMP 16.25 32.50 45.00 95.00

Rectifier & Transformer
115V /680 cy inputu.

up to 14DVC at 12 nmp:.

up to 28VDC at 4 amps.

up to 28VDC at 12 amps. .

up to 28VDC at 24 amps. . .
up to 28VDC at 50 amps.......

TV & COAX CABLE

300 Ohm Twinex, Henvv duty 63
mll all_copper TV lead 1
0 feet .

FOLDED DIPOLE Hi & low

antennas, all channel, sturdy

construction ...... $4.95

TV CONICAL ANTENNA All Channel, Sturdy

Inclds 8 elements & 100 ft. Twinex.$5.25
BLE-V Ant. All Channel, Sturdy Cons.

w/Mlz Clamps & 100 ft. Twinex 4.49

WINDOW CONICAL ANT. All Channel, Hvy
Const. Mounts outside window. .. ... -
5 FOOT Interlocking Man Sectlnnu. Hvy

Duty. rustproof
CRYSTAL DIODES
IN23B Sylvania $1.89

Lead Jacketed & Boxed, Lots of 10
Smaller Quantity, Unlt Price $2.25
1N21 : 8 for $ 4,00
i 5 for§ 1.00

1.49: 10 for $7

’sec. S for § 3.25
HI-FI POWER SUPPLY

SOLA constant volnze power
transformer, nted on
cha;sl« with (2) octal rectifier

J¥)\ NEW MFGRD BY DUMONT
Furnishes 400VDC/250MA to
.__'___‘ﬁlter sulglm 12.6VCT/6 Amp

2X 8.3v/8 Amp tcommon
tap) and 5V/ Amp REGULA
filter condenlers choke nnd
rectmer tubes ...l 18.98

EICO TEST EOUIPMENT

Stock # Type Prle-
221 VIVM  $25.95
9

Prce

.95

470 Seope 77 79,95

566 Vi 4.90
625 Tb TST .9
1171 Resist Decade

Industrials & Schools wrute Qty Price

REPAIR KIT #873

All the tools needed for on
n

o W
.
0

N3
magnetized,
Special
My Buddy 8 pes, kit.
screw driver blades and handle. 3 ft.
tape rule, diagonal cutter and case..$1.7

ers, from
h.nldles

.... 5) " interchnm!enhle
eteegl

WAREHOUSE CLEARANCE

Antcnna Mast Sections MS49 & MS50
at

CORGE ac - o 8o .2 49¢; 25 at $3
Veeder Roof Counter 3 'diget 8s¢; 3 for $2
0 for $2

RF Choke 21/,\4!-!/300\1,« 29
RF Choke 20MH/200MA 6 for $2
Band Pass Filters 60, 90, 150 cyc 2 for $3

NEW YORK CITY SERVICEMEN
FREE; 2 Subway Tokens with any $5.00
Purchase from our Store.

Money Back Guarantee (Cost of
Mdse. Oaly) $5 Min. Order F.O.B.
N.Y.C. Add Shpg. Charges or 25%
Dep. Tubes Gtd. via R-Exp. only.
Prices subject to Chanqe Without
Notice. Phone Rector 2-6245,
CABLE: '"'TABPARTS''

RADIO-ELECTRONICS

PRINTED IN THE 0. S. A. BY TKE CUNEO PRESS, INC.

www-ametricanradiohidtoBricom
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TECHNOTES

WESTINGHOUSE ABC CIRCUIT

A handy incandescent light source is
necessary when adjusting the a.b.c.
(automatic brightness control) circuit
on the Westinghouse V2233-4 TV chas-
sis. Furthermore, you must be able to
turn this light on and off at intervals
to see if the control is working as it
should. The a.b.c. adjustment control is
on the rear of the chassis. This makes
it inconvenient to turn the light on and
off as needed.

This little gadget is a great help in
adjusting the control and it will serve
a lot of steps if you service many of
these sets. The unit consists of a 6-inch
length of line cord with a small push
or rotary switch in the center of one
lead, 2 male interlock plug on one end,
and a female line plug on the other.

Set up a small table or bridge lamp
about 5 feet in front of the receiver—
you can probably borrow one from the
set owner. Plug its cord into the female
plug of your adapter and then plug the
male interlock into your cheater cord.
This puts the light switch at your
fingertips.

SWITCH

MALE INTERLOCK
Y FEMALE PLUG

TAPE

[ |

Follow these steps when adjusting
the controls:

1. Set the ABC switch on the back of
the chassis to OFF.

2. Adjust the brightness and picture
controls for normal picture contrast
under normal operating conditions. Do
not block or obscure the phototube
while making these adjustments.

3. Move the ABC switch to oON. Turn
on the lamp and make sure that its
rays illuminate the front of the set.

4. Start with the ABC control in its
counterclockwise position. Rotate it
slowly clockwise while switching the
lamp on and off until you find the set-
ting where brightness and contrast vary
in proportion to changes in lighting.—
H. L. Matsinger END

“I use that one to keep an
eye on my tools”

JANUARY, 1954

DAVIS ELECTRONICS

CHALLENGES

THE TV ANTENNA
MANUFACTURING INDUSTRY

AN OPEN LETTER:

“In the interest of PROTECTING Electronics
TV Dealers from the huckster practices of
releasing sales propaganda disguised as
‘technical information” WE CHALLENGE THE
INDUSTRY TO SET UP STANDARDS.

“We believe that all technical informa-
tion released to the trade should have
the dignity which the phrase ‘technical
information’ implies . . . This technical in-
formation should come from RECOGNIZED
INDEPENDENT RESEARCH and/or TESTING
LABORATORIES to insure its accuracy’’

Jack Moore,  Xals G

Trade Mark Reg. (First use)

Sales Manager

DAVIS ELECTRONICS DIDN'T WAIT
We foresaw what was, and is, happening in the TV Antenna Industry. We now pro-

vide the Dealer with facts—not fiction.

Securing the actual “technical information” was a long and costly process, but we
knew how valuable it would be for you to have.
We invite comparison with any other TV antenna that is tested by a compe-

tent testing research institution.

TO BACK UP OUR CONVICTIONS, DAVIS SUPER-VISION ANTENNAS ARE SOLD WITH A
DEALER NET PRICE MONEY-BACK GUARANTEE “to perform to the dealers’ satisfaction®

WE HAVE PROTECTED DEALERS: We pro-
vide Dealers with FACTS about the Unexcelled
Performance of the Davis Super-Vision All-Chan-
nel VHF Antenna. This is contained in a NEW
CATALOG FOLDER & TECHNICAL BULLETIN
— and if you want to give your customers the
finest television reception, write for your copy.

DAVIS ELECTRON!ICS
30X 1247, Burbank, California

SIES: RUSH INFORMATION TO ME AS CHECKED :

[ Send Complete Information and Technical
Data on New SUPER-VISION ANTENNA.

|

I

[]Send Name and Address of NEARESY JOBBER. |
Name I
|

|

BUILT BY AMERICA'S FASTEST GROWING ANTENNA MANUFACTURER Street
Copyright 1953 City __state X
. ————

SOUND POWERED HEAD
AND GHEST SET

Navy Type—No Batteries ReQuired—
fdeal for TV Antenna Installations
‘anddmany other uses. 20 Ft. Cord.

ﬁ}é"l
Tesse!ed: ngA.
TELEPHONE WIRE FOR THE ABOVE

COMBAT TYPE—2 Cond Twisted, Rubber Covered,
Medium Weight, W-130.. @ .01¢ per FL.

FIELD WIRE—2 Cond. Twisted, WGather- S4 75
proof, Heavy Duty, W-110—525 Ft. Roll .

COPPER WELD WIRE—Weatherproofed, 2 Cond.
Sofid. 1200 Ft. Roll, $10.00. Per Ft. @ .01¢ per Ft.

FREE CATALOG

JUST OFF THE PRESS—OUR NEW
SURPLUS CATALOG! SEND FOR YOUR COPYL

)

ATTN.: TELEVISION FRINGE AREAS
AIRCRAFT GUY CABLE—¥%;” 7 x 7 Strand,
Weatherproofed, Galvanized, Preformed — 920
Ib Test. This coble has been fesfed and proven
in many fringe areas over many years—millions
of feet in use. PRICES: 4l/2¢ per Ft.—I1000 Ft. @
4¢ per F+.—5000 Ft. @ 3'/2¢ per Ft.

AERIAL WIRE—Phosphorus Bronze #l4 Strand-
ed, 200 1b. test. Weatherproof, 150 Feet 51,50
on Reel. RL-3 with Clips..............

JANUARY, 1954
$1.00 SPECIAL:

100 Asst. CARBON RESISTORS—;—1; & | watt
$1.00! If ordering this Specml only—add 25¢ for
postaue and handling charges!

COAXIAL CABLES:
RG-s/u (SPECIAL) 51.5 ohms. Same size as

G-8/U. Prices: | to 100 ft. @ 8¢
per ft.—100 to 50 ft. @ 7'¢ per ft.—500 to 1000 ft.
@ 7¢ per 1t.—1000 ft. Rolls @ 5'/z¢ per ft.

RG-34/U—71 ohms, 145 ft. lengt ...$15.00

Address Dept. RE e Minimum Order $5.00

Prices F.0.B.. Lima. 0. 25% Deposit on C.0.D. Orders

FAIR RADIO SALES

132 SOUTH MAIN ST. = LIMA, OHIO

www americanradiohistorv com

PLEASE MENTION
RADIO-ELECTRONICS
WHEN ANSWERING ADVERTISEMENTS

Just Out! rracricar |
REFERENCE BOOK ON_

Every Radio-TV Serviceman
and Technician Needs It
Includes complete "‘how-
to-de-it'' wiring data on
the wse of Transistors in
Tv, Fadio, Photo Cell Re-
lays, Hearin Aids, Am-
plifiers, Oscillators. You
learn how to install, test
and service transistorized
equipment. Contains the
latest, practical informa-
tion obout this revolutionary
new electronic development!
SENC NO MONEY! Just mail coupon. On delivery pay
postman introductory price of just $1.50, plus C.0.D. fee
and pastage. Or save postage by sending $1.50 with coupon
now. Eold on 7-day money-back guarantee. Be first with the
latest ‘"know-how'”  Order vour Transistor book TODAY!

RUSH THIS INTRODUCTORY OFFER COUPON

COYNE ELECTRICAL & TV-RADIO SCHOOL
500 S. Paulina St., Dept. 14- 'l’2. Chicago 12, Il
YES! Rush your new book: “TRANSISTORS &
THEIR APPLICATIONS*, at $1.50 plus C.0.D. and
postage, on 7-day trial.

Name.

Address. ...

.State.

{0 Check here u you are encloslng $1.50. We pay '
_mstage 7- Dny Money Back Guaranlee

l‘------—-

-
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‘“Save with confidence”’

Completely
Wired

LOWEST PRICED SIGNAL
GENERATOR, BROADCAST BAND

New simplified circuit provides the follow-

ing switch tuned, tone modulated fre-

fquencies:

I. 455 K.C.—lIntermediate |.F. frequency

2. 1500 K.C.—High frequency of Broadeast
Band

3. 600 K.C.—Low frequency of Broadeast
Band

4. Audno tone—for audio amplifier trouble
shoatmn

5. An control is included for ad-

]ustmenl of the output signal strength
Housed in small black bakelite cabinet size

6”x6”x3%". Can be useful for 37 95
-

alignment of all Broadcast
Band radio receivers. Completely Wired.

INTRODUCTORY OFFER
Deduct $1.00 if ordered with Kit #1 or #2

@0 90_ise 0]
I

isa
550

250 K 368

6-TUBE RADIO KIT

Kit #2—A low-priced 6 TUBE KIT de-
signed for high sensitivity, excellent
selectivity and good tone quality. Uses
25L6, 25Z6, 6SQ7, &SA?, &SK7, 6SK7 in

an easﬂy consfrucfed ctrculf The &
Tube Kit is shipped with all parts,
including punched chassis, resistors,

condensers, coils, sockets, PM Speakor
hardware, etc.

And at a closeout price of .
only {less tubes and cabinet) 56 95
Matched set of six tubes 53_25

for kit

PHONO OSCILLATOR
Not a Kit!
Wireless phono oscillator transmits re-
cording for crystal pickups or voice
from carbon mike through radio with-

out wires. Can also be used as an
intercomm by using P.M. speaker
as mike. Price (excluding

tubes) .................. $2'95
With Complete Set of Tubes....$3.95

¥
5 TUBE AC-DC SUPERHET KIT

Kit #l—Five Tube superheterodyne kit,
A.C.-D.C. contains all components re-
quired to construct this latest design,
highly sensitive superheterodyne broad-
cast receiver, complete with black

bakelite cabinet (excludes 7 95

wire and solder) .Only

Kit of 5 tubes (I12AT6, 12BAS,
12BE6, 35W4, 50C5). Only $3.25.

b 1273
INSULATED RESISTOR KIT
Contains 100 resistors 'A, Y, | & 2
watts from 5% to 20% tolerance.
Housed in a transparent plas- $] B
tic box. Price complete _....... d

D 1278 PAPER TUBULAR
BY-PASS CONDENSER KiT

Confcms 50 by-pass condensers rang-
ing in capacity from .005 mid. to .5
mfd. and at voltages from 200 to 1600,
housed in a plastic fransparenf cabmef
size 77 x 32" x 114", Price $2.95 per kit.

EDLIE Electronics

SUPERSENSITIVE TWO STATION
INTERCOMMUNICATION SYSTEM.

The unit is suitable for use in home,
office, factory, nursery or sick room.
So sensitive it witl pick up a baby's
cry at a reasonable distance. Operates
from 15 volts AC/DC. Both stations
housed in compact plastic cabinets
(6”x6"x31/,”), and requires only 2 wires
to connect. Furnished with 50 . of
twin conductor wire. Price $16.95

D 1279
DISC CONDENSER KIT

Contains an assortment of 50 Erie type
disc ceramicons, includes the follow-
ing capacities 001, 2 x .001, .0015,
2 x 0015, 2 x .004, 0047 005, 2 x .005,
01, 2 x 0l and 10 assorfed prmfed
circuited capacitors, housed in a trans-
parent plastic box. Price $2.95 per kit.

The Lowest Priced Kits on the Market

Electronic Code
Practice Oscillator
& Blinker Kit

AC/DC or
Battery Operated!

Kit #3—One of the
most practical Code
Practice Oscillators
ever designed, yet
one of tha simplest
to build and operate.
Can be used with any
number of head-
phones. Adjustable
Pitch Control—Any
type of headphone
can be used.

No warmup time—
ready to operate
instantly.
Simple and
operate.
Operates anywhere—
with AC or DC
power, or from a 90

safe to

volt Miniature Bat-
tery.
Learn Blinker Code

with flashing light.
Blinker can be used
as signaling device.
International Morse
Code included.
Kit $9 .95 Assem-$4).95
cach 1 bied 2

3-TUBE PHONO
AMPLIFIER
Not a Kit!

An assembled unit
ready for installation
using tone and vol-
ume control and six
feet of rubber cord
{Not including Tubes)

§295
5395

With Complete
Set of Tubes ..

————— e e
D 1274
PRECIS!O&I TRESISTOR

This kit consists of 50
1% Wilkor carbofilm re-
sistors of 50 different
ohmages, housed in =a
transparent plastic box.
These can be comhined
in series or parallel to
produce almost any de-
sired ohmage. Each re-
slstor retails at about

B5. Price for kit $2.45.

Terms: AII merchandme
shipped
York |ty pnco- are

out notice. Include 20%,
deposit for C.0.D
WRITE FOR NEw
CATALOG—Free!

154 Greenwich St.

EASY TO LEARN CODE

It is easy to learn or increase speed
with an instructograph Code Teacher.
Affords the quickest and most prae-

PRES-

Q

Finds Intermittent

DI 9-3143 -
New York 6, N. Y.

LM CONDENSER TESTER

tical method yet developed. For he-
glnners or advanced students. Avail.
able tapes for hepinner’s alphabet <=5
to typical messages on all subjects.
Speed ranges 'i to 40 WPM. Always
ready—no QRM.

The Instructograph Code Teacher
literally takes the place of an oper-
ator-instructor and enables anyone to
learn and master code without fur-

ther
acqulred " code’”  with

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicago 40, I,

operacors have
the Instructogrnph System.
Write today lor convenient rental and purchase plana,

Condensers Instantly
NET

Pres-probe’s sliding tip
with variable resistance
prevents condenser
healing. Tests with
power on. Requires
no adjustment. Stops
guesswork. Saves
time, Convenient WLHITIC]
probe size (7V3” long). RN
Satisfaction guaranieed.
See Your Dist. or Order Direct

PRES-PROBE CO.

4034 N. Sixth St., Milwaukee 12, Wisc,

www.americanradiohistorv.com

BAKEI.ITE TUBING . . .. 12/ Lengths

o wall Per Ft.
Natural 3/8” 3/327 $0.25
Natural 1727 1/16~ .29
Natural 5/87 57327 .35
Black 3/47 732~ .45
8lack 1-1/4" 172+~ .59
Black 1-3/ 1/18~ .49
Black L 1/27 .98
Natural 17167 -39
Natural 3" 1/8~ 1.15
Natural 3-1/47 1/167 -69
60 MIN. TIMING SWITCH & BELL . justs 12

ad
sec. to 1 hour. 3” calib. face (12 see. divisions).

12 07 XOD] 986. 8/5.00
- W contlcts norm.
Cloced. Opens at 1 15°F. 0.D. 5/» x .98
2'IV 54w, %' x 2'|/u" -49
“OUNCER" TRANSFORMER 8.B. Carbon Mlk.

atching

HI1- Fl CRVSTAI. HAND MIKE
lite case. Glp ft. eable . ... ... ........... 3.9

HAND MIKE CASE only_us “above (2% '1.D) ‘ea 49¢

PERMEABILITY TUNER . . . STD. BROADCAST 98
!!'SUPERS § S

PARTS KIT”, .,

7
“.{} Ibs.)

HEARING AlD AMPLIFIER CHASSIS (2 tyhe

(MV:KE A REAL )VEg('il' POCK|ET RADIO or AMPLIFIER
X 2”7 X 57 ing on simple e

WITH SCHEMATICS FOR 2 or 3 "I’U mnssr < phione.

Less tubes & ease ‘4
F 2 SUB-MIN. TUBES for abov

NEAR AID BONE CONDUCTOR RCVR (14

1147 xcel. for MUSICAL coNTAcTXM s
DETECTOPHONE. Low NS
;15v ac ELECTROMAGN -6 o
ut;

|mpedance magnetic ivpe 1.98
pull.
Tat ' 98¢ 6/S. go
.‘complete, orig. carto

19 FT. WHIP ANTENNA. L6 Serew "se cg oy ae
RADIO HARDWARE TREASURE . . |
Nuts, Screws, Washers, Lugs, etc. .
MOULDED BAKELITE CONDENSE RS 50m to
.2mfd, 200-600V. Micamold. 50 asstd $1. 98 100/2 98
CARBON RESISTORS /-2 w'lit 100 asstd.

ROTARY SELECTOR SWIT inel. multl de(‘k
All with 14~ shafts. Kit of 6 ass ,,,,,,,

!‘DIRECT FACTORY SPEAKER REPAIRS sINcE 1921"

Min. order $3.00. 2004 deposit req. on all C.0.D.

Full remntance with foreign orders. Please add suf—
ent pOstage—excess refunded

lm RADIO CORP.

67 Dey Street
New York 7. N. Y.

-New. All Latest Developments.

UHF .

reference,
wrong and why . . . and

Color!

TELEVISION
SERVICING

by Walter H. Buchsbaum

Get this brand-new, com
plete handbook for sure-fire
working knowIedge of TV
installation, maintenance and
trouble- shootmg Tells you
step-by-step procedures for
audio [F alignment, video
IF alignment, aligning RF
amplifiers, mixers, oscilla-

Transnsfors §

All New! 2nd
Revised Edition
TRANSISTORS

COLOR
UHF ond LATEST
TV CIRCUITS

tors, etc. All possible defects classified for read.y

thoroughly analyzed to show what is
what to do to correct the

defect. No mathematical knowledge nceded
Part 1—Principles of TV receivers, including all
new 82 channels. Latest data and illustrations on

UHF tuners,

converters and antennae. Separate

chapter covers the new, all electronic color TV
system, explains for the first time all the standards,
circuits and color picture tubes. Transistors, thea-
tre TV, industrial TV. etc.

Part lf—covers latest installation and alignment
techniques for all receivers. Both UHF and VHF
alignment data for the newest TV models are given.
Anteana installation, fringe area reception and
apartment house installations are described.

Part lll—the trouble-shooting section. Defects are
classified according to symptoms and a detailed
step-by-step procedure is given for locating and
repairing all possible tronble.

USE IT 10 DAYS FREE—Coupon below brings
you “Television Servicing’’ on FREE tnal for 10
days, without obligation. Mail it NOW.

PRENTICE-HALL, INC,, Dem M RE-154 l
70 Fifth Ave., New York i,
Send me, for 10 DAYS' FREE TRIAL “Televlslon l
Servicing®* I will return it ten day pav
nothing—or keep it and send 85 95 (Dlus rew nennies .
postage) in full payme
NAME. ... ottt et e e aas 1
ADDRESSL .5 v ioom dimin < Bhy wwn e o anene onelsielel « (olel ._
CITY s mie poas o v s wresmmy womw mas ATE, . cicoease l
SAVE! Send $5.95 with ‘hlu coupon,
and we'll pay postage and packing. (]
AN NN NN WED SN W GEE NN GES SNR M T ma M R Em


www.americanradiohistory.com

STOP

VOLUME
CONTROL
NOISE!

[ k"“_ AL

New 6 oz. ¢ Rusenr
sprcy con — i
Net to e 4 |
Service-
men

Contalns Amazing New

PEBMA-FILM

*cleansl dirt and oxidation im-

mediately on contact.

* Lubrica+es! | drop eliminates scratch,

hum and noise.

* Profecfs! ?::'L'l‘r;:c;ontinued top per-

Perfect Contact Restorer—cieans
& restores volume controls, band

switches, push button asscmbliel
®  clectrical contacts. NO NOISE is
not a carbon tet sotution.

2 oz.
bottle

Net to
Servnce-

&
51,00

lu\\’““
Nearest dlstrlbutor ... or write

ELECTRONIC CHEMICAL CORP.
813 Communipaw Ave., Jersey City 4, N.J.

Available in 8 oz. bot-

,.un“ tles and quart cans.

HI-GAIN TUNER-BOOSTER

lj l LESS TUBES WITH DIAL

WlTH TUBES

$6.00

@

poor TV reception with a Hi-Gain

Solve
Booster. Banish weak fringe areas, reduce
snow. This unit comes to you as a highly serv-
icecble High-Gain Tuner. Uses 6J6 Tubes in
very efficient Hi-Q Circuit. Has 8 tuned cir-
cuits using pure silver inductances and in-
dividual compensation providing high gain on
all channels. Built in 5:1 Vernier Drive.

All necessary parts and instr. included makes
highest gain booster on the market reg. of
price.

100 ASSORTED RESISTORS
Carbon insulated. New in
current RMA Values 5°/., s oo
10% and 20% in ‘/), i and
2 watt .. .

Shipments sent postpaid when full payment is en-
closed. 25% denosit on C.0.D. Send for our new

bulletin. No. C.0.D.'s to Capada.

FRANK W. DECRAY & ASSOC.
11842 W. Jefferson Blvd. Culver City, Calif.

VY VY Y Y Vv Y VvYYry

FY

F $3.00 FOR CARTOON IDEAS

[ RADIO-ELECTRONICS prints several radio
) cartoons every month. Readers are invited to
, contribute humorous radio ideas which can be
| wed In cartoon form. It is mot necessary that
b you draw a sketch, unless you wish.

o Address

b RADIO-CARTOONS, RADIO-ELECTRONICS
L 25 West Broadway, New York 7, N. Y.
JANUARY, 1954

PEOPLE

Lawrence S. Thees, former general
sales manager of the RCA Tube Depart-
ment, Harrison, N. J., was elevated to
the top-level post of general commer-
cial manager on the staff of Richard T.
Orth, vice-president in charge of the
RCA Tube Department, in an organiza-
tional change which established four
new marketing divisions within the de-
partment. In the change, Douglas Y.
Smith, former manager of sales opera-
tions, was advanced to the new post of

L. S. Thees s Y Smsth

| general marketing manager with ad-

| nia’s engineering planning in the fields |

ministrative responsibility for the four |

new marketing divisions, a separate
sales division, and two sales-service
divisions.

Others promoted in the reorganiza-
tion include: Kenneth Bucklin, to mana-
ger of the new Receiving Tube and
Transistor Marketing Division; Michael
J. Carroll, to manager of the Cathode-
Ray and Power Tube Marketing Divi-
sion; Harry B. Wilson, to manager of
the Electronics Components Marketing
Division; Leonard J. Battaglia, mana-
ger of the Parts and Equipment Mar-
keting Division; Lee F. Holleran, to
manager of the new separate Sales
Division; Harold F. Bersche, manager
of the Renewal Sales Activity; Law-
rence D. Kimmel, manager of the
Equipment Sales Section; Gene R.
Rivers, manager of the Government
Sales Section; and Charles B. Swope,
to manager of the Planning and Control
Division.

Dr. O. G. Haywood, Jr., was named
manager of Engineering Planning of
Sylvania Electric
Produects Inc., New
York City. Dr. Hay-
wood was formerly
a colonel in the
U.S. Air Force,
where he organized
and headed the Of-
fice of Scientific Re-
search and Devel-
opment Command
in Baltimore, Md.
In his new position,
Dr. Haywood will co-ordinate Sylva-

O. G. Haywood, Jr.

of lighting, radio, electronics and

television.

Brig. Gen. Thomas
C. Rives (ret.) was
promoted to the
position of mana-
ger of the newly

tories Department
of the General
Electric Electron-
ics Division, Syra-
cuse, N. Y. General
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THE SYMBOL
OF QUALITY

you can see!

““Beauty is oniy skin deep,” §
but the distinctive appearance
of Triad Transformers is an
outward evidence of inner quaiity,
more than simply good looks.

Brilliant design, fine materials,
precision manufacturing techniques
l and skilled crafismanship contribute
to the and resuli, which iooks like—
and is—the f.nest transformer made.

i i e it

Triad Transformers are soid by -
principal jobbers in.leading cities.

Write for Catalogs TR-538 & TV 538,

wl
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The Only TV
Transformer-Coupler
in the Low-Priced Field

| Model AM-74
$2 [][] List

Opera'te two TV sets with one Antenna

v/ All VHF Channels
v’ Low-Loss
v’ Sturdy

IR R RN RN RN LR Y]

Leader in TV Couplers, offers

the most complete line, including VHF & UHF,

Model AM-20

The superior two-set
coupler incorporates
a balanced trans-
former network.
Highly recommended
in fringe areas. Works
where others fail.

Model AM-62
Two-set TV Coupler

features 2-stage trans-

former inductive
coupling. Top seller.

INDUSTRIES

Model AM-44
Four-receiver coupler
built with 2 high
efficiency transformer
on a magnetic core.
Extremely efficient.

Write for catalog.

Prices slightly higher

INCORPORATED west of the Rockies

9 Joralemon St., Brooklyn 1, N. Y.

|

|

I

PEOPLE

Rives was formerly manager of Tech-
nical Military Liaison for G-E.

John E. Martin was named director of
research for the Gabriel Co., Cleveland,
Ohio. He was previously a senior staff
member of the
company. He will
make his head-
quarters at the
Gabriel Laborato-
ries Division in
Needham Heights,
Mass., where he
will supervise elec-
tronie research and
development of
various Gabriel
products.

J. E. Martin

Harold Blumenthal,
sales manager of
the Manufacturer
Division of Shure 3
Bros., Inc., Chicago
microphone manu-
facturer, was given
added responsibil-
ities as export
manager.

H. Blumenthal

R. N. Stoddard, former Midwestern re-
gional manager of the Westinghouse
Eleetronic Tube Division, was appointed
to the newly created post of head-
quarters assistan. to the general sales
manager at Elmira, N. Y. John G.
Thompson, former product manager of
cathode-ray tubes at Elmira, succeeds
Stoddard as Midwestern regional
manager.

G. Barker, former vice president of
Magnecord Ine., joined the National
Co., Malden, Mass.,
as distribution
manager. In his
new position he
will co-ordinate
and direct activities
of the company’s
representatives and
establish basic dis-
tribution policies.
The National Co. designs and manufac-
tures communications receivers and
transmitters and electronic components
for government, industry and amateurs.

C. G. Barker

Obituaries

Joseph A. Burstein, president of Bur-
stein-Applebee, Kansas City distribut-
ing firm, died in Menorah Hospital
recently at the age of 58.

Paul Hetenyi, retired head of Solar
Manufacturing Corp., and a consulting
engineer for Aerovox Manufacturing
Co., New Bedford, Mass., died in his
home in New York City recently.

Personnel Notes

. William C. Brown, manager of the
Raytheon Magnetron Research and
Development Laboratories, Waltham,
Mass.; Gordon S. Humphrey, executive
assistant to the general manager of the
Equipment Division; and William T.
Welsh, sales manager of the Power
Tube Division, were named assistant
vice-presidents of Raytheon.
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STAN-BURN

5-PA-RHEE
% CATHODE RAY TUBE SPECIALS ,

ONE YEAR GUARANTEE
STAN- sunN
P4

uoo*

6DP/HP4

ANTENNAE SPECIALS

1-8 6 or more %
RED DOUBLE ‘‘V’’ Antenna.... 2.19 1.98
* 10 ELEMENT CONICAL

Doweled [Inserts 2.98 2.79 *
Folded Hi stra-qm Low Rig
127 ele : .. 428 3.25
* wikbow CONIGALs [IlllTIl! 493 378 &
5 FOOT SWEDGED, .79 .69
* MASTS {5 FooT PLAIN. 1. d *
NEPCO MASTS |
* TV WIRE 55 mil. 560 oM s x
M _COAXIA 5

% 12" Heavy Slug Speaker. .. . .Speclal $3.98 W

CHASSTS 630 TECH MASTER
wﬂh Cascode Tun 5149‘50 *
OPEN FACE CABINET ... ...ccnviareeonn $42.00
* WIRE RECORDERS IN STOCK *
PENTRON—Model 9T3C—2.speed Tape
corder . ........c0c0mnnu00 rlte (or Price. ¢
RAD1IO CRAFYSMAN
Model C400—H) F1 Amplifer .Net $42.90
Model C1O0—AM-FM T ‘Net 131. so *
Model CSOO—wIlllamson Ampl!ﬂer .Net 99.5!

J We also carry MASCO—BOGEN—_PILOT, otc. Ampll-
fiers—Pre-Amps, FM Tuners and WEBSTER Tape *
Recorders.
6"x9” PM SPEAKER ...........,..... $3.98 X
7”7 PM SPEAKER .. 3.98
77J1 G.E. Flyback 1.98 *
70° Yoke .. ...... 1.98
630 Vert. Output Upright 1.98
630 Vert. Output Potted . . ... 129 g
630 Vert, Blocking Osc. X .89
CASCODE TUNERS .. 19.95
STANDARD TUNERS’ 17.95 ¥
DUMONT 21.2S5me ... 14.95

*
*
*
*
* AUTHORIZED DISTRIBUTORS for: General Electric, *
Kenrad, Tung-Soi, National Union, De Wald, Regat,
* Automatic and General Motors. *
*
*
*
*

AUTOMATIC CUSTOM-BUILT RADIOS for Plymouth,
Ford, Chevrolet and many others, always in stock. 4
We carry a complete stock of HI- FIDELITV ang
SOUND EQUIPMENT. Send us your requests. We
also carry a complete line of popular makes of Radio %
tubes at 507109, discount. Also many other special
purpose and transmitting types, and all electramc
parts and equipment at lowest prices. Send

list of your requirements for prompt quotahon-

Terms: 2090 with order.
FOB. NEW YO

Write for our latest price list and Hi Fl *
Coatalog to Dept. RE-1

STAN-BURN

Balance COD. All prlces *
RK Warehouse, Minimum order $5

RADIO and i
ELECTRONICS CO. .

L (C.B.S. THEATRE BLDG.)
1697 BROADWAY ¢ NEW YORK 19, N.Y.

RECORDING TAPE (Plastic Base)
40% OFF (New)

WASHINGTON, D.C. o “hidanddie ™ ="

® 1200 ft. plastic tape with plastie reel included.

® Each reel individually boxed.

. (‘lm};ce of nationally famous top dquality brands
“P'i(‘(ﬂ' (2806) 8.20: Ree»es (SPN-IQ 3.20; Audio

; Scotch  (111- 3.23; “Panacoustic
(7Ib{\) 325, Irish, Professlonal Rrade (211 RPA)

¢ FREE—-7.45 Pentron tape carrying case included
with purchase of 12 new tapes.
» - . . » L] » » . »

USED RECORDING TAPE (PLASTIC BASE)

1.99 for 7"—1200 foot
.99 for 57— 600 foot
.59 for 4”— 300 foot
. or 3" 1S oot

Plastic reels mcluded with
all above sizes

New empty plastic reels in

boxes for easy Iabehnq 3~
I.OC. 2¢3 7"
77 Professmnal reel
(21/"' hub) 45: ea. PTY
3¢ 4” S¢; 57

SC 7” IOC ca.

W b i f new tape, recording blanks.
tnre)ece:ggrdxgl :at("“sa? lo‘:varlges PLEASI‘:‘. INCLUDE
SUFFICIENT POST
COMMISSIONED ELECTRONICS CO.
2503 Champlain St. N.W., Washington 9, D. C.
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. .. William A. Patterson, president of
United Air Lines, was elected to the
Westinghouse Board of Directors.

... J. J. Kahn and H. J. Hoffman,
Machlett Laboratories, were named co-
chairmen of the RETMA Membership
Promotion Committee. J. B. Elliott,
RCA, was reappointed chairman of the
Sports Committee, and Fred D. Wilson,
DuKane Corp., was reappointed chair-
man of the School Equipment
Committee.

. .. J. E. Schlener was appointed mer-
chandising manager for the Electronics
Division of Sylvania, with headquarters
in Woburn, Mass. He was formerly
sales engineering supervisor.

... Robert C. Sprague, chairman of the
Board of Sprague Electric Co., North
Adams, Mass., was appointed by the
Senate Armed Forces Subcommittee on
Preparedness, to direct a full-scale
study of hydrogen and atomic bomb
defense.

... J. A. Frabutt was named general
sales manager of Federal Telephone
and Radio Co., a division of Inter-
national Telephone and Telegraph Corp.
He was formerly manager of sales to
Government agencies.

... James J. Shallow, sales manager of
Phileco Distributors, Inc., of Philadel-
phia, was appointed general manager of
the Accessory Division of Philco Corp.

. .. William H. Kelley was appointed to
the newly created office of vice-presi-
dent in charge of marketing for Allen
B. DuMont Laboratories, Clifton, N. J.
He was formerly a vice-president of
Motorola.

. .. Alexander Nepo joined the electri-
cal engineering staff of Littelfuse, Inc.,
Des Plaines, Ill. He was formerly with
the Argonne National Laboratories.

... H. G. Boehm was appointed director
of the International Division of P. R.
Mallory & Co., Indianapolis.

... Ronald W. Argenta joined La Pointe

NEW Gernsbuck Library Books

TV Repair
Techniques—No.50

Save time in servicing!
Fourteen top technician-
writers give you the bene-
fit of their experience in
recognizing, finding and
quickly correcting the
tough servicing problems

-

fechniques

which stump even the actually built, tested and
experts. 128 Pages. Over used by the authors who
100 illustrations. $1.50 designed them. 128
Pages. Over 100 illustra-
tions. $1.50

High-Fidelity—Design, Construc-
tion, Measurements—No. 48
An audio man’s audio book! A new 3-way
approach to getting top performance from

a high-fidelity system. Written by 21 first
rate audio writers. $1.50

Other helpful Gernshack Library Books

Television Technotes—No. 46 .
Radio Tube Fundamentals—No. 45 ....$1.00

Basic Radio Course—No. 44 . .. ..$2.25

Model Control By Radio—No. 43 .....$1.00

High-Fidelity Techniques—No. 42 $1.00

Public-Address Guide—No. 41 .. 75¢

Practical Disc Recording—No. 39 75¢
Publishers of

RADIO-ELECTRONICS

Radio & TV Test In-
struments—No. 49

How to build just about
every instrument needed
for
Includes unique chapters
on how to make a servic-
ing bench and carrying
case. Each instrument was
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modern  servicing.

Radio & TV Hints—No. 47

Over 300 hints, gimmicks and short cuts
designed to save you time in radio, TV,
and audio work. Compiled from the experi-
ence of experts in the field. Illustrated. $1.00

See your distributor—or mail this coupon

! GERNSBACK PUBLICATIONS, INC., Dept. 14 i
1 25 West Broadway ]
i New York 7, N.Y.

Enclosed is my remittance of $ I
i Please send me the following books postpaid. I
g ©F O4 O« O68 O« |
) 0% 0% 0« O« 0% Os |

1
1 Name _ 1
1 (Please print cleariy)

Street. el I
! [
| (off e &8 559 Zone____State 1

- e S T S EE SN SN Em EE Em Em S e =Y

Electronics, Rockville, Conn., manufac-
turer of Vee-D-X antennas and accesso-
ries, as art director and assistant
advertising manager.

. . . Stanley W. Cramer was appointed
acting manager of the Special Appara-
tus Division of Radio Condensor Co.,
Camden, N. J., succeeding Frank A.
Cowgill who resigned because of ill
health. Other Radio Condensor person-
nel appointments include Joseph S.
Robb, director of engineering; Melvin
V. Weiss, chief engineer of special
apparatus and TV; and Jack Teaf, chief
engineer of the Auto Tuner Division of
the company.

... Virgil M. Graham, director of tech- |
nical relations of Sylvania Electric
Products, was elected a vice-president
and member of the Executive Commit-
tee of the U.S. National Committee of

the International Electrotechnical
Commission.

END
JANUARY, 1954

Now...

For UHF or VHF or both...
close-in or fringe...under any
receiving conditions, the TELE-
BEAM MULTI-MODED ANTENNA
will guarantee your customers top
reception on all channels.

Basic single Sabre Comet unit

can be built up to meet any need:

Add snorkel for an increase on

VHF highs, stack these for

more on all VHF channels; " it
use diamond stacking bars for -~
increase VHF and UHF gain;

add UHF reflectors to increase

the UHF gain and directivity.

-

"

g =

-DEQUM InDUSTRIES
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Write for complete
information

SIXTH AND SOSCOL STS.
NAPA, CALIFORNIA
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“ELECTRONICS

Learn on REAL EQUIPMENT!
in Best Equipped School of its
kind in U. S.

Prepare for your future NOW ! Come to the Great

Shops of Coyre. Get practical training in oppor-
Sun}tydﬁelds -~ TELEVISION-RADIO-—ELEC-
rafted,

TRICITY—ELECTRONICS. Prepare for a bet-
ter job in Industry or better service rating if

WE TRAIN YOU IN CHICAGO
At Coyne you learn on real, full-size equipment.
Trained instructors show you how, then you do
shop jobs youmself. No previous experience or ad-
vanced education needed.

Approved for Veterans
Finance Plan—Enroll now, pay most of tuition
later. If you need part-time work to help out with
living expenses while at Coyne, we’ll help you get
it. Special tuition plan for men of draft age.

Clip coupon for Big Free Illustrated
'REE 800" Book. No salesman will call. Act NOW.

CCHENE

510S. PaulinaSt.,Dept. 14-81H

Established 1899
APPROVED for VETERANS

B. W. COONME, Pres. l
COYNE Schosl 1
| 510S. Paulina$t., Chicago 12, lil., Dept. 14.81H
Send FREE BOOK and fulidetailson; |
l 0O TELEVISION-RADIO [J ELECTRICITY i
D NAME ..o "
] ADDRESS.. . ....oueiuninneineivinnannnnns
(Yo 000000000000208B oL STATE.......... 1

- —— . — ]

COMMUNICATIONS

TUBE FAILURES
Dear Editor:

The information contained in “Tube
Failures in TV Receivers” (November
R-E) contains numerous inaccuracies.
/I run my own shop, and take on any-
thing from Admirals to Zeniths. My
experience has brought me in contact
with about every TV set and brand of
| tube in common use.

In section 1 of the article, among
tubes most likely to burn out, are listed
the 5U4-G and 5Y3-GT. For every 20 of
these tubes replaced in my shop, 19 are
not burned out, but have failed due to
dwindling emission. The other one will
be an actual burnout.

Similarly, I can’t recall seeing even
one burned-out 6W4-GT anywhere, al-
though I have replaced many gassy,
short circuited or low-emitting 6W4-
GT’s.

In section 2, tubes most likely to be-
come weak, my experience again con-
fliects with that of the author. I replace
| at least 20 low-emission 6SN7-GT’s for
each 6CD6-G; at least 30 low-emission
6SN7-GT’s for each 6BG6-G.
| Looking at section 2 from another
| angle, I find 6BQ6-GT tubes becoming
“weak” just about 20 times more often
than 6BG6-G’s or 6CD6-G’s. Likewise,
“weak” 1B3-GT’s and 1X2-A’s are
scarce as hen’s teeth in these parts.
| The 1X2-A’s I replace are almost in-
variably either burned out or short-
circuited. Most 1B3-GT failures are
burnouts, with rare cases of short-cir-
cuiting or gas. And how about the
12AU7? There’s a tube which is right
up with the worst of them in the mat-
ter of getting weak.

The author’s failure to list the 6AU6
and 6AL5 among tubes most likely to
burn out is astounding. I have no exact
figures on these tubes, but I venture to
say that out of every 100 burned-out
(open heaters) tubes replaced in my
| shop, at least 75 or 80 are either 6AL5’s
or 6AU6’s.

I write more in sorrow than in anger.
Your magazine has consistently pub-
lished useful, authentic information in
the past, which I have used much to my
advantage. What’s the idea of printing
this misinformation on what makes up
just about 98% of tube failures in TV
receivers ? H. A. HIGHSTONE
Santa Rosa, Calif.

Py
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SERVCEMEN

if you want the “low-down” on

IR TV

if you want to “'fit into”

R TV

youve got to get & read

PEINDEX

for January 1954!

B waorhly BEPORT 10 10 §
ELECTRONIC
SERVICE
INDUSTRY

Published
MONTHLY

| GET IT TODAY
. AT YOUR PARTS DISTRIBUTOR

| gef ifd only 25¢
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to the
E.E. or
PHYSICS GRADUATE

with an interest
or experience in

RADAR or
ELECTRONICS

Hughes Research and
Development Laboratories, one
of the nation’s large electronic
organizations, are now creating a
number of new openings in an
important phase of operations.

Here 1s

what one of
these

postitions offers
you

OUR COMPANY
located in Southern California, is presently
engaged in the development of advanced
radar devices, electronic computers and
guided missiles.

THESE NEW POSITIONS
are for men who will serve as technical ad-
visors to the companies and government
agencies purchasing Hughes equipment.

YOU WILL BE TRAINED
(at full pay) in our Laboratories for several
months until you are thoroughly familiar

with the equipment that you will later help |

the Services to understand and properly
employ.
AFTER TRAINING

you may (1) remain with the Laboratories
in Southern California in an instruction or
administrative capacity, (2) become the
Hughes representative at a company where
our equipment 1s being installed, or (3) be
the Hughes representative at a military base
in this country—or overseas (single men
only). Adequate traveling allowances are
given, and married men keep their families
with them at all times.

YOUR FUTURE
in the expanding electronics field will be

enhanced by the all-around experience
gained. As the employment of commercial

electronic systems increases, you will find |

this training in the most advanced tech-
nigues extremely valuable.

How
to

apply

If you are under 35 years of age
and have an E.E. or Physics
degree and an interest or
experience in radar or electronics,

write
o HUGHES
RESEARCH AND DEVELOPMENT
LABORATORIES
Scientific and Engineering Staff

Culver City,
Los Angeles County, California

: Assurance is required that the relocation of the :
I applicant will not cause the disruption of an 1
1 urgent military project. |
d
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You, too, can have the lines—that meet your exact
leadline conditions — whether you are a TV Set
Dealer or Service Organization making the finest
television reception installations, or a TV fan that
demands sharp, "SNOW-FREE'’ pictures.

We specialize in the manufacture of television transmis-
sion lines — built with only one idea in mind: “"THE FINEST
TELEVISION RECEPTION!'

For UHF and VHF

“WSHEATH-LEED’' — the all-weather leadline for the tough-
est conditions: Salt spray in coaostal areas; hot, humid
weather, or for frosty, icy, wintry wind-whipping conditions
which impose a severe tax...Pure Polyethylene Tubing
encasing Standard GOODLINE AIRLEAD.

il e .
“GOODLINE’’ AIRLEAD —standard of leadline excellence
—with 80% of the loss producing web removed. Correct
impedence for sharp, “snow-free’’ pictures. Of pure poly-

ethylene with flexible stranded copper-clad conductors.
MANY IMPORTANT FEATURES.

NEW FULL-WEB “SHEATH-LEED’’ — the pure polyethylene of “SHEATH-LEED" and full
characteristics of GOODLINE AIRLEAD — but NO PERFORATED WEB. No 20 (7 strand 28)
copperweld wire in pure electronic golden clear polyethylene — with a pure silver-groy poly-
ethylene sheath overall — for Maximum Weather Protection.

SOLD BY LEADING
JOBBERS & DEALERS

=

DON GOOD, INC. 1-12
1014 Fair Oaks Ave., So. Pasadena, Calif.

Please rush Samples and Complete Infor-
mation covering Don Good Products.

Send coupon NOW!

Get samples "in your hands”
—you'll realize why

Don Good Products make

Name LW
the finest television Street _ Ly
reception possible. City srehe

\\‘W“ yrrmm
OVER 50,000 .—+
TECHNICIANS

HAVE LEARNED_ |

HOW T0 GET
THE MOST 0UT"
OF BASIC TEST
EQUIPMENT

for A.M.-F.M,-TV

‘SERVICING BY
SIGNAL SUBSTITUTION’

A BEST SELLER FOR OVER 12 YEARS!

(NEW, UP-TO-DATE, 12th EDITION)

L N
\ \:The Modern, Simplified, Dynamic Approach to
. Receiver Adjustment & Alignment Problems.
% Nothing complicated to learn
% No extra equipment to purchase
% Universal ...non-obsolescent
% Employs only Basic Test Instruments

Ask far '*$.5.5." at your local Radio Parts Jobber or
remit 40¢ in small stamps or coin directly to factory:

PRECISION APPARATUS COMPANY, INC.

92-27 HORACE HARDING BLVD., ELMHURST 4. N Y

o
ony B0¢
103 payges. Invaluable In-
formation that will help

you re-double the value of
your basic test equipment.
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LABORATORY SCOPE AT
i PRICE YOU CAN AFFORD!

Now you can enjoy all the tremendous advantages of trouble-
shooting with the greater speed, precision and visual mean-
ing which only an oscilloscope gives you. With the EICO 5
Scope yiu can:

o Visualy align TV, FM and AM sets

@ Visualy signal trace and trouble-shoot every stage
of any electronic device

® Visvaly analyze complex waveforms
All without disturbing circuits

425K 57 Push-Pult Scope KIT $44.95. Wired $79.95.

DEMOD\!LMCR pROBE
AC

LoW CAP

pIRECT pROBE

Spezial inlroduﬂoiy

o Direct tions to deflection plates

® V & H Freq. Resp: 5 cps — 500 kc;
usable to 2.5 mc.

® V Sens: .05 to .1 volts rms/inch

® V & H input imp: 1 megohm

® Multivibrator Sweep Generator Range:
15 ¢ps — 75 ke

o Tubes: 2-5Y3, 2-6J5, 3-6SN7, 1-5” CRT.

Compare these
specfications with scopes selling at many times
the CICO economy price!

o Pash-pull vert. & Hor. amplifiers

o Full-screen V & H centering controls
o Intensity (Z-axis) mod.

® 63 volt AC, 60 cps test signal output

See this amazing Scope value at your jobber today. Write
NOW for FREE Catalog SC-1 describing the complete EICO
line. Turn to our full-page ad on page 32 of this magazine.

ELECTRONIC INSTRUMENT CO., INC

84 Withers Street, Brooklyn 11, N. Y.

oncord C atalog e

SELF

home items
batterjes.
Two con
for aboy,
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co -y
EC:‘RD RADIO, 54 Veuy St
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set,
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Concord Radio

99 Vesey Street. New York 7. N. Y.
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CLEAR |/ PICTURE

119 MILES
FROM
STATION

Eliminate tower-mounting head-
aches. Insure better reception

and fewer service calls with
Cost TV

America’s Lowest

Tower.

Adapter Jocks mast
In position or serves
bracket for rotor.

“All-Angle” fee} \
fits any roof. 5 or IO‘,L
HEIGHT

DEALERS PROFIT TWO WAYS

1. One man erects a neat, firmly supported
antenna without special tools. Towers are
light weight easy handling — individually
packaged. Reduces objectionable guy wires.

2. Increase television sales with these per-
manent tower installations. Raise antennas
to correct height with mast adapter. Re-
ception goes up — service calls go down.

NEWTON, IOWA U S.A
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COMMUNICATIONS

LIE DETECTOR

Dear Editor:

I recently read vour article “Electro
Psychometer” in the May 1953 issue of
RADIO-ELECTRONICS. I would like to call
attention to the following:

If a sensitive galvanometer is con-
nected in series with the hands, it will
indicate a current flow. The current
flow will increase, if through an effort
of will—not quality of thought-—the ex-
perimenter exerts pressure on the elec-
trodes. It will also increase, if the hu-
man body becomes a center of EMF.

This can be verified by a simple ex-
periment. Hold the prods of a sensitive
a.c.-d.c. voltmeter—one against a radio
chassis ground, and the uninsulated end
of the other, with the fingers. The d.c.
reading will be small, but I have read
about 5% volts a.c.

The voltage is under the control of
the subject. Wearing of rubber, in-
sulated soles decreases the voltage.

It thus becomes apparent that elec-
tronic devices used as lie detectors are
subiect to error.

What Humanity needs, is not a lie de-
tector—lying is a virtue today-—but an
eradicator for the causes that lead man
to crime and the necessitv for hiding
his offense—first against himself, and
then against his fellow man.

JEAN G. LAMOTHE
Charlotte Amalie
Saint Thomas, U. S. Virgin Islands

(While we have not made any ex-
periments with self-generated electric-
ity in the human body, we fell short in
not pointing out that devices like the
“Electro Psychometer” which measure
the body’s resistance are not reliable
indicators of the subject’s veracity.
They measure emotion, not guilt, and
a nervous but innocent subiect may run
a higher score than a callous but guilty
one. But the devices are fine for enter-
tainment at a party!—Editor) END

CORRECTIONS

The Geiger Counter article referred
to in our correction notice on page 132
of the November, 1953, issue should
have read “page 119 of our September
issue.” Instead, it was erroneously
stated to have appeared in October. The
corrected motice follows:

We have been informed by Amperex Elee-
tronic Corp. that the 1N tube recommended for
the simple Geiger counter described on page 119
of our September issue is no longer obtainable.
A tube with closely parallel characteristies is the
75N. It is slightly larger than the 1IN, and is
rated at 700 volts instead of the 1N’s 600.

The 75NB3 is electrically identical with the
75N, but uses a pee-wee 3-pin base. If construc-
tion details are slightly modified, this might be
a more convenient tube.

The 6V6 cathode biasing resistor in
the Junior Golden Ear Amplifier (page
55 of the November, 1953, issue) was
erroneously given as 470 ohms in the
diagram and parts list. The correct
value for the 6V6 cathode resistor
should be 250 ohms to develop the 19
or 20 volts of bias required for proper
operation. The resistor should be rated
at 5 watts or more. We thank the

author, Joseph Marshall, for this
correction.
JANUARY, 1954
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HARVEY

~ALWAYS HAS IT...IN STOCK

TEST EQUIPMENT
for AM, FM, and TV

KITS and
FACTORY WIRED

VACUUM TUBE
VOLTMETER

A rugged, accurate VTVM

w_i'h 42" meter. Has 15

different ranges, plus zero-center adiustment for
TV and FM alignment.

Model 221-K Complete Kit.
Model 221 Factory Wired......

$25.95
49.95

* 1% multiplier resistors for extreme accuracy *
AC and DC ranges: 0-5, 10, 100, 500, and lgOO
volts ¢ Measures up to 30 Kilovolts with HVP-1
¢ Input DC impedance: 2¢ megohms ¢ Measures up
to 200 mc with P-75 Probe * .2 to 1000 megohms
in5 ranges ¢ Audio and gain measurements di-
rectly in db ¢ Stable, dual-triode bridge circuit
¢ Dimensions: 975 x 6 x 5, Ship. Wat. 10 Ibs.

VACUUM TUBE
VOLTMETER

ld?nﬁcol in design, cir.

cvitry and performance .

to the Model 221, but i BT
e.q\_aipqed with a large 7V/;-inch meter for greoter
visibility and accuracy, Dimensions: 13s x 9 x 6.
Model 214-K Complete Kit. $34.95
Model 214 Factory Wired. 54.95

RF PROBE
for VIVM

germonium crystol probe for visual RF signol trac-
ing and measurements to over 200 mc. Extends
range of any VTVM.

Model P-75-K Complete Kit. .
Model P-75 Foctory Wired. .

HIGH VOLTAGE PROBE
for VTVM

$3.75
5.95

Designed and insulated for safety and versatility.
Extends range of any VIVM ar voltmeter to 30,000
volts. Has lucite head, large fash-guards, m'ulﬁ-
layer _ processed  handle, and interchangeable
ceramic multiplier to match your instrument.,

Model HVP-1 Factory Wired oniy .$6.95

for IMMEDIATE DELIVERY

OSCILLOSCOPES
S and 7”

Laboratory-precision instruments at lowest cost . ..
extra sensitivity, greater range, and other features
for fast, accurate, servicing. Employ steel chassis
and cabinets for minimum external interference.

7" Push-Pull 'SCOPE

Model 470.K
Complete Kit.

Model 470
Factory Wired .129.50

* Push-pull vertical and

horizontal amplifiers o

Vertical response: 10

cycles to 1 mec =2 db

Square wave response to

100 ke ¢ Horizontal re-

sponse absolutely flat

from 10 cycles to 200 ke

¢ Vert. sensitivity: .01 =S —

rms volt/inch ¢ Hor, sensitivity: .3 rms volt/inch

. S}veep range: 15 cps to 100 ke * Internal voltage

calibrator * Direct readings of peak-to-peok volt-

ages ¢ Varioble phasing control for internal 60

cycle sweep * Z-axis modulation * Available out-

puts: 60-cycle sine wave, ond sowtooth from sweep

oscillator ¢ Other features include: Retrace blank-

ing and control of trace exponsion troce position

to I.5 times full screen * Dimensions: 10 x 15 x

15", Ship. Wagt. 32 Ibs.

5" Push-Pull 'SCOPE

Model 425-K
Complete Kit...

Model 425
Factory Wired.. 79.95

® Push-pull vertical and

horizontal amplifiers «

Verticol sensitivity: .05

to .1 rms volts/inch ¢

Useful response from 5

cps to 500 ke * TV-type

multivibrator sweep gen- g

erotor ¢ Stoble, accurate i 3 -

sweep ronge: 15 ¢ps to 75 kc ¢ Direct connection

rerminais to CRT plates for measuring % modula-

7|oq'_unfl voltage amplitude * Dual controls for

positianing trace on screen * Dimensions: 81

17 x 13", Ship. Wat. 29 Ibs. B

RF PROBE
for "SCOPE -

germunium crystal probe for visual RF tracing and
easurements to over 200 mec. Extend

Model 425, or any other ‘scope. i eE
Model P-76-K Complete Kit,
Model P-76 Factory Wired... ...

$44.95

$3.75
5.95

NOTE: Prices Net, F.O.B. N. Y. C. Subject to change without notice.

HARVYEY rabio co.,1nc.

103 W. 43rd Street, New York 36, N.

You need this tool!

MICRO CIRCLE CUTTER
Cuts holes in steel panels. Has
famous ‘MICRQ fine size ad-

justor.
Ask pour Distributor

PRECISE MEASUREMENTS
COMPANY

Y Y Y vy YYrryy
$3.00 FOR CARTOON IDEAS

RADIO-ELECTRONICS prints several radio
cartoons every month. Readers are invited to
contribute humorous radio ideas which can be
used in cartoon form. It is not necessary that
you draw a sketch, unless you wish.
Address

RADIO-CARTOONS, RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.

A A A A A A A b A La s Aatl

WWW.americanradiohistorv.com
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Y. ® JUdson 2-1500

TV GLO-TEST

The answer to the T.V.
serviceman's prayer.
An extremely compact all
purpose T.V. tester. thaf al
most talks. TV GLO-TEST
was designed by T.V. in-
structors; men who Know
what 1s needed for fast and
accurate servicing. In actual
servicing tests it was proven
that TV LO-TEST can
find trouble much easier and
faster many_ other
common methods. By the
1iberal use of miniature components TV GLO-TEST
is kept small in size with no loss in overall efficiency
or accuracy. The price has heen kept so low that all
T.V. servicemen can afford TV GLO-TEST. Its cost
is much lower than almost any one of the many instru-
ments it replaeces. One or two service jobs ean pay for
1TV GLO-TEST, The instrument is more rugged than
an ordinary VTVM. TV GLO-TEST comes combplete
with instruction book, explalning 50 USES of the
instrument plus a trouble shooting guide. A few of
the 50 USES are: Pixtube tester, low and high range
voltmeter up to 50kv. with accuracy comparable to
VTVM, Condenser tester, 8ignal tracer, S1gnal Kenera-
tor, tests all eircuits and components. See your dist.
or order direct. New low price $12.50.

VIDEO SPECIALTIES INC.
4508 Firestone Blvd. South Gate, Calif.
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World's Largest
Selection of
TV Antennas

JOHN MILLER
“The ManWho Knows"

MILLE

TELEVISION CO.

We Make Antennas
For Any Reception Condition

Why stock antennas from 10 manufac-
turers—when no matter what the recep-
tion problem is there’s a Miller antenna
that does the job. WE OFFER THE
WORLD’S LARGEST SELECTION OF
TV ANTENNAS. As the West's pioneer
TV antenna manufacturer, builder of
one million antennas since 1948, we
guarantee you TOP QUALITY at «a
REALISTIC PRICE. Send for a complete
catalog of the world’s largest antenna
selection.

VHF MODEL FRM-200

Fringemaster
9@ $2795

The king of the fringe area antennos. Adapted
from the radar screen antennas employed so suc-
cessfully by the military services, Broad band on
all VHF channels. Amazing long distance recep-
tion (up to 150-175 miles).

Miller Television Co.
2840 Naomi
Burbank, Calif.

— Witte:

TELEVISION CO

T}

—~ — — Write for Free Catalog!

Gives Complefe Information on World's Largest
Selection of TV Anfennas. Just Off Press. Write
for Your Free Copy Today!

Name

Company

Address

City & State__

ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
or periodicals are available to you on re-
quest direct to the manufacturers, whose
addresses are listed at the end of each
item. Use your letterhead—do not use
postcards. To facilitate identification,
mention the issue and page of Raoio-
EiectroNics on which the item appears.
All literature offers void after six months.

ANTENNA BOOKLET

LaPointe’s new 30-page well-illustrated |

pocket-sized booklet describes their en-
tire Vee-D-X line of u.h.f. and v.h.f.
antennas and accessories, including 36
products, headed by the company’s new
antenna rotator.

Free on request to LaPointe Elec-
tronics, Inc., Rockville, Conn.

RELAY DATA

Davis Electric’s Decohm products are
described in a 3-color booklet recently
issued by that company. Complete tech-
nical data on various molded-coil type
open relays, hermetically sealed can-
ister-type relays, and television de-
flection yokes is given.

Available free from the Davis Elec-
tric Co., 230 N. Spring St.,
Girardeau, Mo.

TV ACCESSORIES
Tele-Matic has issued a 28-page catalog
describing their TV accessory and
antenna line. Included on the illustrated
loose-leaf sheets are wave traps, fil-
ters, switches, transformers, antenna
couplers, u.h.f. and v.h.f. antennas, a
TVI analyzer, and a u.h.f. booster.

Gratis from Tele-Matic Industries,
Inc., 1 Joralemon St., Brooklyn 1, N. Y.

HIGH FIDELITY

Admiral’s What You Should Know
About High-Fidelity is an attractively
illustrated 12-page booklet discussing
the how, why, and what of high quality
reproduction in nontechnical language.

10¢ in stamps or coin from the Ad-
vertising Dept., Admiral Corp., 3800
Cortland St., Chicago 47, Ill.

VIDICON BOOKLET

Technical information on RCA deflec-
tion-ecircuit components for use with the
small television camera tube, the 6198
vidieon, is supplied in a new 14-page
booklet. Recommended circuits are
shown in a 6-page application section.

Single copies available free on re-
quest to RCA Tube Department, Com-
mercial Engineering, Harrison, N. J.

GENERAL CEMENT CATALOG
G-C’s 64-page, 2-color catalog gives de-
tailed deseriptions, specifications, and
prices of their complete line of radio,
TV, and electronic products. All prod-

ucts are listed by types in an index for |

quick reference. More than 3,000 items
in over 150 classifications are included.

Request Catalog No. 156 from Gen-
eral Cement Mfg. Co., 904 Taylor St.,
Rocl:ford, 11l.

CORRECTION
Temples of Tone, the high fidelity
brochure desecribed last month, is not
available direct from Electro-Voice,
Inc. as stated, but may be obtained from
local Electro-Voice distributors.

www.americanradiohistorv.com
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INDUSTRIAL
TELEVISION

ITV is a new and growing
phase of TV and will pro-
vide exciting opportunities
for service technicians.

Write to us for information
concerning a new inexpen-
sive instruction series that
teaches you commercial
equipment as well as data
on how to construct your
own low-cost camera to
learn circuit techniques.

Write for information or
send $1.00 for sample les-
son. No obligation and
money will be refunded if
not satisfied.

EDWARD M. NOLL

Box 94, Hatboro, Pa.

% CONDENSER TESTER
g ® One of our hest sellers! Use-

= 1 @b
S kit form. Simple, and easv to
. bulld In less thun an hour.Checks
up to 8 megs. Wiil test any paper.
electrolytic. mica or oil capacitor from 50 mmf. to

ful. versnmo lahoratory item. in
condenser leakaffe and continuity
50 mfd. Self-contained power supply and neon bulh

indicator with socket and hezel. Drilled metal cabinet.
Complete instruetions and diagrams included with each

kit. Only £5.00.
325-0-325 at 225 ma. 6.3 at 3A 5\ at 3A. Pri. 115V ;

60 cy. AC. Size. 4'%6" x 4%” x 3 T/16"

Only . $6.95 ea.
350-0-330 at 300 ma. 6.3 at 4A, 6.3 at 84, 5V at 3A
Pri. 115V, 60 ey. AC. Oaly 7 .95 ea.

350-0-350 at 350 ma. 6.3 at 10A. 5V at 6A. Pri. 115V,
60 cy. AC. Only .$8.95 ea.

450-0-150 at 200 ma. 5V at 3A. 8.3 at 5\ Pri. llaV
60 cy. AC. In shielded case. Only . $8.90 ¢

920-0-4920 or 710-0-740 AC at 200 ma. Pri. 115V,
ey. AC. Upright shielded case. Exeellent for 807's.
Onl; $10.80 ea.

Isolation transformer. Useful for AC-DC supplies, eu'
I'ri. 117V. Rec. 150V AC at 25 ma. Also, 6.3V
% amp. Only $1.80 01

1solation lrdmfurmel. I’ri. 1i5V, Sec. 117V at 50 ma.
Also. 6.3V at 2 amps. Only .. $2.79 ea.

2.5V at 10\ AC. 10.000V [nsulation. Prl 115V 60
ey. AC. Only .. 3.39 ea.

OFFENBACH-REIMUS

1564 Market Street, San Francisco, Calif.

60

OSCIL-O-PEN

Extremely convenlent test oscillator for all radio
servieing: alignment ¢ Small as 3 pen o Self
powered e Range from 700 cyeles audio to over
600 megacycles u.h.f. e Qutput from zero to 125

® Low in cost ¢ Used by Signsl Corps
' Write for information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

RADIO-ELECTRONICS
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ELECTRONIC LITERATURE

TUBE MANUAL
Tung-Sol has issued the 19th edition of
its FElectronic Tube Characteristics
Manual. The first 166 pages contain all
the technical information about receiv-
ing and cathode-ray tubes required by
engineers and service technicians for
everyday use. Six different colored
pages are used to separate the many
charts, diagrams, and technical data for
easy reference.
The manual is distributed through
Tung-Sol tube wholesalers.

TRANSISTOR MANUAL
CBS-Hytron has issued an 8-page illus-
trated booklet as an introduction to
transistor theory, data, and applica-
tions. Both point-contact and junction

transistor operation are explained by |

vacuum-tube analogy.

Among the nine basic transistor ap-
plications are hearing-aid and radio
receiving circuits, and a circuit for use
in switching applications.

Gratis from CBS-Hytron, Danvers,
Mass.

SOUND CATALOG

Hudson’s new 56 page 1954 high-fidelity
catalog has a 3-page introduction on
the meaning and methods of achieving
high-quality sound. The booklet itself
includes tuners, amplifiers, speakers,
record changers, tape recorders, and
cabinets,
music lovers and professional sound
men.

Free on request from Hudson Radio
& Television Corp., 48 W. 48th St., New
York 386, N. Y.

AUDIO EQUIPMENT

Sun Radio’s 1954 high-fidelity catalog
is a 93-page, profusely illustrated book-
let which features a compatability chart
of radio tuner and amplifier components
and a 5,000-word article on the subject
of planning a home music system.
Phono equipment, tape recorders,
tuners, amplifiers, loudspeakers, cab-
inets, and binaural equipment are de-
scribed and illustrated.

Gratis from Sun Radio & Electronics
Co., 650 Sixth Ave., New York 11, N. Y.

ANTENNA FOLDER
Wells and Winegard has issued a folder
describing its complete antenna line.
V.h.f. and u.h.f. antennas are included.

Free on request to Wells and Wine- |

gard, Burlington, lowa.

ANTENNA MANUAL

A newly revised, 1954 edition of TV
"Tenna Tips, by Mandl and Noll, has
been issued by Snyder. The 44-page
pocket reference manual now includes
an “Antenna Selector” section, with
first, second, and third choices for each
area.

Also included in the subject matter
are the latest u.h.f. and v.h.f. data,
Directronic antennas, Yagis, installa-
tion do’s and don’ts, dimension guide,
channel frequencies, helpful hints, and
many other subjects relating to tele-
vision antennas.

Free copies may be obtained by writ-
ing to Snyder Mfg Co., Philadelphia
40, Pa. END
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and is of interest to both |

The
NEW

just what is occurring in the TV set.

| \/ Makes Possible Use Of Low Cost, Portable VOM*
To Read Relative Video Signal Strength!

\/ Eliminates Need For Extra Wires From Set To Roof!
Use To Determine Best Lateral, Vertical and
Directional Orientation Of Antenna!

Aids In Determining If Transmission Line
Is Functioning Properly!

Try it on your next installation job. You'll quickly see
why the MOSLEY “ORIENTOR" has been termed “The
TV Installers’ Handiest Tool Since The Step-ladder...!”

| c I
| mesley
[} anveun
ALGEASORIES

Write for
your free copy
of this catalog.

Here's How tHE "ORIENTOR”
SAVES TIME AND MONEY...
\/ Permits ONE MAN To Do The Job Formerly Requiring Two!

St. Charles Rock Road
St. Louis 14, Missouri

mostey DRIENTOR

for FAST, ACCURATE ORIENTATION OF ANY UHF|VHF
TELEVISION ANTENNA

If TV antenna orientation is a problem in your area, here is a piece of equipment that pays
for itself every day it is used. It's the new MOSLEY “ORIENTOR"”— a simple-to-use, compact
and low cost device that enables the installer on the roof to know, instantly and unerringly,

THE NEW MOSLEY “‘ORIENTOR", includes dua! isolation
network units, ready-to-use leads for connecting umit to
set without removing chassis and complete instructions.

Catalog 903, Dealer Net, just $7.50
Descriptive Folder, Form 903, Sent Upon Request.

| > VALUABLE COUPON—SCO0P «

AUTO RADIO FOOT CONTROL—List $2.00 .2 for $0.99
TUBES—STD. BRAND 12SQ7 or 35Z5 .2 for .99
VOL. CONTROLS—STD. BR. .5 Meg. W. SW .3 for 99
CONDENSERS—40-40 Mfd. 150V -2 for 99
CONDENSERS—20-20 Mfd. 150V ... . .3 tfor 99
| LOOP ANTENNA—II GAIN (5"x87) .... .3 for 99

I.F. COILS 455 KC (1114x24b)

| OSC. €OILS 455 KC (for 128AT)
BY PASS COND. KIT—18 Asstd.

| DIAL CORD KIT—100 ft. Asstd. & 6 Springs
GRILLE CLOTH—6 Asstd. 67x6” & 10 Knobs ..
® COMBINATION KIT—All Above Items—Only

.3 for
.4 for

WITH THIS COUPON—ORDER AT ONCE
| write for Monthly Coupons and Bulfetin

| RADIO DISTRIBUTING €0, Sun Valley, Cal.

YOUR TESTER DAMAGED?

Let Douglas Repair It
Contractors to U.S, Government
Repairs and ealibration by skilled craftsmen on all
makes of Meters, Sig. Gens., Testers. etc. Prompt
service. For immediate esiimate send instrument by

P. P. Ins. to

bOUGLAS INSTRUMENT LABORATORY

Electrical Instrument Repairers
176a Norfolk Avenue Boston 19, Mass.

wwWwW americanradiohistorv com

FREE . FREE

o
r’_:,» = Write for your
o copy of Complete
INDEX to all popular
Supreme Publications
fe
ComPI"'eINDEXIa radio ond TV manu-
leodea als. Free to readers
M"S"Oﬁenvl\eﬂ of Radio-Electronics.
DIO -, This large Index will
]zA “ tell you just what
models are included
wision in al SUPREME
Te]"‘”‘ ‘‘Most - Often - Need-
it Information ed'” Radio and
S Television manvals.
& Used by 146,000 wise
- servicemen. Includes
l diagram hints. t’s
| yours FREE, just send

stamp for postage.

SUPREME PUBLICATIONS

1760 Balsam Rd., Highland Park, LLL.
Please mention
RADIO-ELECTRONICS
when answering advertisements
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T e e e e e o)
& TELEVISION
FUNDAMENTALS

Written hy General Electrie Co. experts,
thix hbook gives a simple presentation of
basic TV principles that a radio techni-
cian must know to advance to TV service
and installation work. The treatment is
gsound and theoretical, describing each
element of the receiver from antenna
to picture tube. Includes practical in-
stallation procedures, and trouble-shoot-
ing charts for quick spotting of receiver
faults. By Kenneth Fowler and Harold I3
Lippert, hoth of the General Electrie Co.
524 pp., 444 1llus., $7.00,

Principles of
TELEVISION
SERVICING

information on

Step-by-step
of eommercinl receivers—how to install,
service, and repair them. Shows how to do

types

most testing with just three pieces of
equipment: vacuum-tube voltmeter, oscil-
loscope, and alignment generator. Dozens
of trouble-shooting charts ... suggestions
about going into a servicing business.
By Carter V. Rabinoft, Dean: itnd Magda-
lenn Wolbreceht, Vice-Pres.. Amer, TV
Lab of Calif. 560 pp.. 375 1llus. $7.50

& TELEVISION
N

& BROADCASTING

A practienl manuai for radio ong‘i!wers.
operntions personnel, and others inter-
ested in the technical aspects of television
hroadcasting. Covers in detail the equip-
ment, facilities, and techniques involved
in the running of a television studio—
topics such as lighting, staging, television
recording, and color television equipment.
By Howard Chinn. Columbia Broadensting
System. 700 pp., IR0 illus. $10.00

L S e e e e ara h al
MUSICAL
ENGINEERING

An interrelated engi-
neering treatment of
sound, speech, musiec, mu-
sical instruments, acous-
tics, and sound reproduc-
tion. By Harry F. Olson. 369 pp., $7.00

ELECTRONICS FOR
COMMUNICATION ENGINEERS

Brings together carefully selected articles
from Electronics on radio communication
and broadcasting, television, and radar.
By Johr Markus and Vin Zeluntty, 624 pp.,
$10.00

HANDBOOK OF INDUSTRIAL
ELECTRONIC CIRCUITS

Gives you 433 useful, time-saving indus-
trial electronic circuits complete with de-
scriptions of use and performance. By
John Markus and Vin Zeluft. 272 pp., $7.50

N

10-DAY FREE EXAMINATION

R N ]

} McGraw-Hill Book Co., 330 W. 42 St., NYC 36 ]

I Send me hook(s) checked below for 10 days’ examina l
tion on approval. In 16 days. T will remit for hook(s}
1 keep, plus few cents delivery. and return unwanted 1
book(s) postpaid. (We pay delivery if you remit with
this coupon; same return privilege.)
I (] Fowler & Lippert—TV FUNDAMENTALS—S$7.00
O ?;hsi&wﬂ & Wolbrecht—TELEVISION SERV.— l
Il__| Chinn—TELEVISION BROADCASTING—S$10.00 I
] {J olson—MUSICAL

ENGINEERING—$7.00
0 hsﬂa&‘lalas & Zelufi—ELEC. FOR COMM. ENGRS.— I
10.
O] Markus & Zeluffi—HDBK. oF INO'L. ELEC.
CIRC.—$7.50 l
I (Print) I
Name .. .
1 I
1 S o [T F R R 1
IRt 00 . e e Zone....State......... ]
1 COTD AR o axena T 2 0 i T 4 T e e i - e - - - I
lPosluon. it s G bl T S ol e RE-ll
This offer applies te U. S. only

BOOK REVIEWS

HOW TO UNDERSTAND AND USE
TV TEST INSTRUMENTS, by Milton
S. Kiver. Published by Howard W. Sams
& Co., Inc., Indianapolis 5, Ind. 8%, x 11
inches, 147 pages. Price $3.00.

Realizing that a craftsman’s work-
manship and efficiency may be consid-
ered a direct reflection of his knowl-
edge and ability with the tools of the
trade, the author has dedicated this

book to a better understanding by the

technician of TV servicing instruments.

Five chapters are devoted to detailed
discussions of vacuum-tube voltmeters;
AM, FM, marker, and cross-bar gen-
erators, oscilloscopes, special-purpose
probes, voltage calibrators, field-
strength meters, and other TV test
equipment. The author shows schemat-
ics of typical test instruments and goes
into considerable detail on each device,
explaining each control and showing
how and why it is used.

The sixth chapter discusses the use
of the various instruments in aligning
FM and TV receivers, and the seventh
chapter describes the use of test in-
struments in solving difficult TV re-
ceiver servicing problems.—RFS

TELEVISION TUBE LOCATION
GUIDE (TGL-4) Comnuiled and pub-
lished by Howard W. Sams & Co., In-
dianapolis 5, Ind. 5% x 8! inches.
Approximately 190 unnumbered pages.
Price $2.00.

This is the fourth volume of Tele-
vision Tube Location Guide. It brings
to the TV service technician drawings
showing the location of each tube in
relation to the others and the major
above-chassis components in 173 dif-
ferent chassis used in a far greater
number of models. These charts enable
the technician to locate, remove, and
replace tubes which cannot be seen
without pulling the chassis. Each
socket diagram shows the location of
the blank pin or key to simplify re-
placing tubes in sockets that cannot be
seen from outside the cabinet.

Each layout shows the location of the
fuse or fuses and lists the rating and
data on the circuits which they protect.
This enables the technician to determine
if the defective circuit is protected by
a fuse—information that can be ex-
ceedingly helpful in isolating the source
of trouble.

Also included with each layout chart |

is a listing of typical circuit-failure
symptoms and the tubes that are likely
to cause circuit failure. This aids in
making a preliminary diagnosis of the
trouble without removing the chassis.
—RFS

MOST-OFTEN-NEEDED 1953 RADIO
DIAGRAMS AND SERVICING IN-
FORMATION. Compiled by M. N. Beit-
man. Published by Supreme Publica-
tions, 1760 Balsam, Highland Park,
INl. 8%, x 103, inches, 192 pages. Price

$L.0U.

Volume 13, the 1953 edition of the
Most-Often-Needed Radio Diagrams
series, is an inexpensive source of origi-
nal manufacturers’ schematics, align-

www americanradiohistorv com
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D esigned to reduce uhf skin losses

Diversiform peaks on 82 TV channels
D evised eccentric joint does it all

niversal uhf-vhi indoss enterns No. 487

Manufacturing Corp.
Div. of General Bronze Corp.
200 CENTRAL AVE.,
NEWARK 3, N.J,

Since 1906

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 $1 for screen size up to 167, $1.25
size 177, $1.50 size 20", %2 size 217, $2.50 size
24”7, $3 size 277, (Also available are sinqle solid
color screens in blue. green, or amber.) Prices an
solid color screens are 109g less. We pay postaae
except on orders. Satisfaction guaranteed.
inquiries from dealers also welcomed.

Zingo Products, Johnstown 13, New York

RADIO-ELECTRONICS


www.americanradiohistory.com

BOOK REVIEWS

ment data, dial-stringing diagrams,
fhe bOOk fhat feQChes | voltage measurements, and trouble-

shooting hints covering about 400 dif-
you fast, expert ]

ferent AM, AM-FM receiver models,
service techniques

and record players and record changers
made by leading manufacturers. Al-
though this compilation cannot possibly
have the coverage and detailed data of
larger service manuals, its low cost
and small size give it a place on the
work-bench of small shops and part-

"AM=-FM

SE RVICING | time service technicians.—RFS
SHORT-CUTS" ,. |

by Milton S. Kiver

| TELEVISION INTERFERENCE
(Third edition). Compiled and edited |
Iby Philip S. Rand. Published by Rem-|
ington Rand, Inc., New York, N. Y.
; 812 x 11 inches, 107 pages. Single
Based on | copies obtainable for 25¢ each from
Actual Anne Smith, Remington Rand, Inc., 315 |
'Fourth Avenue, New York 10, N. Y.
| This third edition is a complete
anthology on TVI containing reprints |
of full-length articles on the subject |
which appeared in many trade and
technical publications. Readers will
shows you how | find this edition consists almost entirely [
to solve of material published since the printing |
. of the second edition. Of the 30 articles, |
tough |0bS 8 were published originally during
FAST 1953, 13 during 1952, and the remain-
—_= ing 9 between November, 1951, and

| December, 1948.
s In addition to the articles, there is |
e = a bibliography listing 100 articles and |
Pays For Itself on Your First Repair short items on TVI which appeared in
. : . 4 QST magazine. Instead of outlining the
This practical book describes a series o . .
of actual AM and FM service case contents of each article, this reviewer
histories, each presenting a specific feels that it is sufficient to state that
problem abo;:tha specific receiver. The this book should be read by every ama-
f.iﬁ“’ﬁféﬁsf?,ué»fef{"ﬁ'yﬁ asrteeg?g;‘:'stzgg teur radio operator, TV service tech-
explanation of how the service techni- nician, broadcast station engineer, and |
cian localized and tracked down the operator of diathermy and radio-|
frequency heating apparatus.—RFS |

Case
Histories

defect. Finally, there is a detailed
explanation of how this particular
trouble can be tracked down and solved Lo -

in any receiver. |
The book is divided into ten sections, SMALL TRANSFORMERS AND IN-
each of which deals with specific DUCTORS, by K. A. MacFadyen.
Published by Chapman & Hall, Ltd.,

troubles, such as hum, oscillations,
weak sets, etc. The handy index makes London, England. 6 x 8!, inches, 237
pages. Price $8.25. |

it pq?siblt t(i)lrefer idns_tantly to dthe

specific troubles and solutions dis- . il .
cussed in the various case histories. | Of all the components in radio 01,
The discussions which follow each case TV, transformers seem the mOS.t mys-
history arelinvaluable-—-they explain terious. There are so many different
how to apply the proper time-saving . ave so little
techniques to any AM or FM receiver. .types ud th?’h-ap};)ealk tohh P that all

Here, in one handy volume, is the suc- SRCOmMNONT ) OO RIS gere
cessful experience of experts—to make kinds of transformers, whether audio,
i - power, r.f., instrument, pulse, or h.f.,
profitable. 152 pages, 514 x 814", are based on the same principles.
The Book that Pays for liself Charts, tables, and formulas show how
The book begins with circuit theory,

ORI L both electric and magnetic. The autho

0 ic and magnetic. a r

ORDER ONLY

transformer: one with no losses, no
leakage. From this hypothetical stand-

your service work easier, quicker, more
on a Single Service Job lto design and use coils and cores.
. | discusses the essentials of an ideal
TODAY $150 '
£
HOWARD W. SAMS & CO:;, INC. | | ard, he proceeds to describe “imperfec-

tions” that are always present—dis-
: O tiemiyouriiRartsiobbegiicdayor ! | tributed capacitance, gop}f:er and core
: iteliciioivard WosamsIaiC ot linGey : losses, leakage reactance, and so on.
g 2205 East 46th St Indianapolis 5, Ind. ¢ |We find that each imperfection has the
: My (check} {money order) for §........... : same result as a hypothetical network
g enclosed. Send.............. copylies) of g | added to the ideal standard.
: "AM-FM Servicing Short-Cuts' {$1.50 ea.} : Other chapters describe the measure- |
: NEGS8 0 d8oBB 0 6 00 00 0 dBES . he ¥ 600006 0k 8 |ment of inductance, the design of|
- : ' : power and h.f. transformers, and the
B Address...vovvieneennnneeenenennnnnns 8 | principles of pulse transformers. The
H Zone. ... State : last chapter contains much data on iron
...... lcores and coile 1O it

JANUARY, 1954
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FOR BEST TV
RECEPTION IN
ANY AREA...

use these
practical aids

L Mandl’s
Television Servicing

This famous service guide shows you, in the
clearest, most practical way, how to locate
and correct flaws in TV receivers and how
to improve reception in fringe areas or diffi-
cule locations. You'll see how each unit in
the receiver works, how it is set up by the
different manufacturers, what flaws may oc-
cur in it, how these show up on the TV
screen, and how to correct them. A master
trouble index makes it easy to spot the cause
of trouble and turn directly to the instruc-
tions for correcting it. The latest improve-
ments, the hard-to-find troubles, and every
other detail that can help you get the most
out of a TV set at any location are included.

G Fischer’s

2 Radio & TV
Mathematics

This book makes it EASY to use the formulas
and work the calculations essential for the
best results in radio and TV servicing or con-
struction, Conveniently arranged under top-
ics such as focus and centering, antenna
power, and 400 others, are the formulas to
use, the numerical values to substitute and
step-by-step solutions to all common prob-
lems involving math. A quick, accurate cal-
culation is the shortest and best route to the
results you want in TV. This book shows you
how to make such calculations.

Noll’s
1

i |
. for Radipmen TV f
' ] @' 4 or
| : {
@ | Radiomen
One ot the most widely used of all books on
TV theory and construction, this book tells
you in simple, non-mathematical terms the
function of every TV element, and gives
practical instruction on installation, align-

ment, and adjustment. Here is THE BASIC
knowledge you need for any work on TV.

SEE THEM ON APPROVAL

The Macmillan Company, 60 Fifth Ave., N. Y. 11

Please send me the books checked below. I
will either remit the full price plus small
delivery charge, or return the books in ten
days. (SAVE: Send check or money order
and we pay delivery charge.)

Television

3 Mondl’s TV Servicing, $5.50
[ Rodio & TV Mothematics $6.75
\' 3 TV for Rodiomen $8.00

Signed.

Address.

This effer good only within continental limits of U.S.A.

¥
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REAL SAI.E TUBE
WHOLE PRICES!

STANDARD BRANDS

® FULLY GUARANTEED
o INDIVIDUALLY BOXED
® FIRST QUALITY

Tube Orders Over $15.00, with full
remittance, PREPAID to you in U.S.A.

T)Ane Net| Tyua Not | Type Ne

..... .90 [6AVSGT . 1.10 | 12AY7 ... 1.90
OA3/VRS (.03 6AVG .48 12B4 ‘98
0B .80 | 6AX4GT 72/128A8 65
0C3/VRIOS .96 | 6B8 .75 12BD6 75
0D3/VRIS0 .95 6BAG . .. .ollzase .64
024 . 50|6BC5 69/ 12BH7 . 85
YA7GT || 77(6BE6 . .. .63(I12BY7 ... 1.03
TAX2 .., 115/ 6BG6G .. (.80 I2B27 110
IB3GT " 85 (GBH6 ... .80/ 12SA7 164
1827 ... 11.50|6B16 .. 85[128F5 ... 70
1H5GT .77|6BKS ... 110512867 ... 80
1L4 60 |6BK7 110} 128H7 1. 63
L6 95 |6BL7GT .. 1.00 (12817 . . 55
ILA6 1.10 [6BN6 120 (12SK7 . 81
L84 1.10 [6BQ6GT .. 1.17|12SL7GT . .65
ILN5 1.10(6BG7A . . (23] I2SN7GT . .75
INSGT .95 (6827 1.28( 128Q7GT . .55
IN23A .. 2] .. .50 12SR7 69
(N23B ... 2. C6 . . .50|I12SX7GT . (.10
IN34A E ... 65|14F7 ... 75
IN38 L 1295 19BG6G .. 2.05
IN48 . 1180 [25AVS 1.20
(N34 10 L ...l 75|25BQ6GT . 1.25
(N54A | | L.l 350|25L6GT 62
R4 . . .68/25W4GT .. .65
IRs 168 2525 .70
185 170|2526GT .. 59
T4 80(2807 .. . 155
14 \85(3545 .. 162
105 .85 3585 160
v . .52|35C5 .62
v2 . J4(RCA). 5.10|35L6GT .65
(X2A" ... 85|65 ... . .50!35W4 45
22 3250606 (0100 75(3523 70
2C39A ...13.75|617 .. .0 (75|3525GT 4
2C40 . 6.75 | 6K4(Sylv) | 2.25 | 50A5 75
2G50 . ... 3.90(6K4A .... 2.25| 50B5 .60
2E30(Hyt). 2.05|6K6GT 5950C5 . ... .65
2139 ... 7.95 3

6
SA T8 . 5|l :
502|(wE) |2 2 sus . 90(8124 . . 360
50 115|816 L JiK
5u4G .5s tvaet . bt | bioe
5V4G ... .92|6V8 I 99|830B .. 2.75
5W4G 80 6WAGT \59 | 8324 . 9.95
5X46G 6W6GT . .75(866A(JAN) 1.25
5Y3GT 43l st ‘50| 866A (CBS) 1.75
6ABGT 110|747 . 75(872A ... 325
6AB4 ... [65(7A8 .. lg0|oss ' a2
6AB7 | 95| 787 76|991/NEI6. .50
6AC7 Jan . .80|788 . ... .78|CKI005 .. .75
c7 1.12| 7C4 291616 ..... .88
GAF4 1.39 | 7C5 69 |1622/6L6M 1.95
6AGS 65| 7C 691625 . ... .35
7 1210 | 7C30 ss 00 | 1626 18
6AH4GT .. .80 7E5 139 /1629 25
6 98 | 7F7 .85 [ 2050 1
6A15 1330 |7F8G ... 1.55|5516(Hyt) . 7.25
6AK5 79| 78P7 4.255528/C6L. 500
HAKG .98 |7H7 170 ( 5654 1.73
6ALS 255 | 7N7 1.20 | 56 10.00
RAN4 1.50 | 707 98 | 5670 350
6AQ5 55| 12AT6 50 | 5687 2.95
6AQ8 73| 12AT7 9 | 5693 6.25
6AS5 ... .70|12AU7 705814 2.20
GASE .. 1.95/12aV6 . 509002 175
6AS7G ... 3.75|124V7 "90 | 9003 1710
6AT6 . .. .4B|12ZAW6 88 | 9004 .35
6AUG | .59 12AX7 7009006 ... 29

Apove is only a partial listing of our huge stock.
Types not listed may be ordered at approx. the same
savings. Many new special-purpose types in stock.
AUTHORIZED DISTRIBUTORS
CBS-HYTRON

TUBE CARTONS

Two Colored Cartons With New Safety Par-

titions, Prevents Tube Breaokage.

Carton Size For Such Types As slgarh
. i

WESTINGHOUSE

Miniature 6AUS, 6ALS, etc. ....

. 88NT, 6W4. ete. ... .0123
Large GT . 1B3. BBQ6GT. ete. ... .0i5
Large G 5U4G. 6BGEG, ete. . . .02

Minimum—100 any one size.
Quantity prices on request.
FREE SAMPLE, if requested on your letterhead.

ELECTRONICS €O

1368 Liberty Street, N. Y. 6 N.Y.REctor 2-2562

Yerms: 259, with order. batance ¢.0.D.
All merchandise Quaranteed. F.0.8. A\

ADVERTISING INDEX

ADVERTISING INDEX
JANUARY ISSUE

Radio-Electronics does not assume responsi-

bility for errors appearing in following index.

Advance Electronics ........ . . 155
All Channel Antenna Corp X Lo h2i
Alliance Manufacturing Co. .. b3
Allied Radio Corp. ...... : — 17
Almo Radio Co. ............ e .72
American Phenolic Corp. S e . 118
American Television & Rodio Co. ... 64
Amplifier Corporation of America ... 149
Argyle Electronics ...... . 182
Arkay Radio Kits, Inc. .......... - 192
Atlas Sound Corp. I - Wrcg?® IORE <l G e § s R I3
Audel Publishers .............. 1 . )
Barry Electronics ...............ccioiiii... 194
Bell Telephone Labs ..... .. .... 5 131
Blonder-Tongue Labs . ........ .. 23 110
Brach Manufacturing Co. ...... .. e 192
Brooks Rodio & TV Corp | Mo 152, 153
Buchan, Richard J. ... SO gt [ o174
Burstein-Applebee Co. ............c..oviiinnns 139
CBS Hytron (Division of Columbia

Broadcasting System) ....................... 12

Capitol Radio Engineering Institute ........... 29
Cardwell Manufacturing Co., Allen D. ........ lél
Centralab—Div. of Globe Union 124, 155, 180
Century Electronics Co. 3 154

Chonnel Master Corp. .. .22, 23
Chicago Standard Transformer Corp .. 173
(S5 U8 (G5 cooddoois Lo Thcly prr o aaat LU0
Clarostat Manufacturing Co. ............ ... 135

Cleveland Institute of Radio Electronics o
Coast Electronics . o0
Collins Avdio Products .. e PRI oo 128

Columbia Wire & Supply Co. i6
Commissioned Electronics ......... . 184
Concord Radio ............... 188
Cornell-Dubitier Electric Corp. 138
(L) e R 1T L IO0B L L LS =BT AN L Baa 138

Coyne Elecfrlcul. & TV Radio School ..163, IBI 186
Crest Laboratories, Inc. ................. L. 172

Davis Electronics .......cooveauien.....
DeCray & Associates, Frank W, .
DeForest's Training, inc.

Douglas Instrument Co. ....
DuMont Labs., Inc., Allen B. .. ..

Editors & Engineers ............................ 173
Edlie Electronics ....... B =t ek G g S oo LO2
Electronic Chemical Corp L5 ... 183
Electronic Instrument Co. .... 32, i88

Electronic Measurements Corp e
Electro-Voica Inc. v
Erie Resistor Corp.

Fair Radio Sales
Falcon Electronics Co.
Federal Telephone & Radio Corp

Fenton Co. 27
[Hney XSeh e bt mancoo oo d ek O L §37
GenealiCementh g, pees -  2aoe 8 3beis B eaE R 165
General Test Equipment i 190
Gernsback Publications T B 185)
Good, Inc., Don ......... ... ............. 187
Halldorson Transformer Co. ....... 176
Harveys Radio E S e O e .

Heath Co. . . oo

Hickok Electrical Instrument Co. . . L AART125)
Hudson Specialties Co. ...... e R W] L3,
Hughes Research & Development Labs ......... 187
Indiana Technical College ..................... i74
Institute of Radio Engineers, The ..... 24
Instructograph Co. .. . 182
Insuline Corp. Al . 183
International Correspondence ‘Schools . o203
International Rectifier Corp. .................... 179
JFD Manufacturing Co., Inc. .o.ooveiiinneinnnn.n 27
Jackson Electrical |ns'rumen' Coi e 18, 142
Jensen Industries O 180
Jamay SEecicliaCel doad b - iha Moo o 149
Kay-Townes Antenna Co Loba s
Krylon Corp. ; RO T s TTSr S, 10
Leader Electronics -............c.ooiiiiianan. . 28
Leotone Radio Corp. ............ 182
Lowell Manufacturing Co. . i " ..... I58
Macmillan Co., The ..... T
Mallory & Co., Inc. P. R. inside Back Cover
McGraw-Hill Book Co. . ....ovivnii ...
Midwest Radio & v Corp e Sl 151
Miller Co., J. W o (b S e R 3. %A 1060
Miller TV 'Co. | e, wm m L. B 190
Mosley Electronies .. .. hdw Mt 191
Moss Electronic Dls'rlbufmg ‘Co. 132, 133
National Electronics of Cleveland ....... . ..... 163
National Radio Institute .. e

National Schools .........

www.americanradiohistorv.com

New Jersey Television Supply .... s o 144
Noll, Edward M. ................ i s 1190
Offenbach-Reimus Co. ..... Al e U5
Opportunity Adlets ... - oo 160D
Orradio Industries . I ceeo... 156
Perma-Power Co. .........o.......... . 1"
Philca Corp. 8 . 143
Precise Developmen? Corp . . . 122
Precise Measurements Co. 4 . 189
Precision Apparatus Co., inc. . 187
Premier Radio TV Supply . .. 134
Prentice-Hall Inc. .. 182
Pres-Probe Co. .... 182
Progressive Electronics 3 . 168
Quom-Nichols Co. ..... At 75
RCA institutes, Ine. ........ .. ... ... ... ...... 3l

RCA Victor D|V|s|on (Rcdla Corporahon
of America) Bock Cover
Rad-Tel Tube Co. 154

Radelco Manufocfurlng Co. ..... S el i76
Radiart Corp. .. L 123
Radio City Products N
Radio & Electronics Parts Corp. 148
Radio Distributing Co. .. .. P ¥ 91
Radio Receptor Inc. - ] - 168

e =S =

RADIO SCHOOL DIRECTORY
PAGE 195

Candler System Co.

Capitol Rodio Engineering Institute
Commercial Trade Inst.
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 Shack ... - e 120
Radio-Television Tronnlng Assn 15
Raytheon Manufodurlng Co 45 7
Rek-O-Kut Co. .. . 148
Rider, Inc., John F. 130, 173
Rinehar' Books Inc. . ... 140, 141
Rogers Electronic Corp. ... 170
Rohn Monufoc'urlng Co. §77
Rose Co. . e 58 s 60!
Sams and Co., H. W. 18, 186, 193
Sangamo Electric Co. ' = =07
Scala Radio Co. B . 175
Service Instruments Co. ... 174
Simpson Electric Co. .. - . 127
Skyline Manufacturing Co. . 158
Sprague Products Co. ... " 159
Sprayberry Academy of Radio 93
Stan-Burn Radio & Electronics 184
Stephen Sales .. L . 148
Steve-El Electronics Corp 150
Sun Parts Distributors .. R LR 60
Superex Electronics . . 18
Supreme Publications - 167, 191
Sylvania Efectric Products . . 25
Tab ... B o giee TR 196
Tallen Co., inc. . . 156
Tarzian, Inc., Sarkes 30
Tech-Master Products p 144
Technical Appliance Co. 157
Tele-Beam Industries L ; 185
Telematic Industries, Inc. 184
Television Communications Institute . 177
Television Hardware Mfg. Co. )
Television Materials, Inc. 155
Teirex, Inc. . 2 = 14
Thomas Mold & Die Co. . £ L. 178
Transamerica Electronics . . ... 162
Transvision, Inc. . .78, 179
Triad Transformer Corp. 183
Trio Manufacturing Co. o ] 8,9
Triplett Electrical Instrument Co. . 26
Tung-Sol Electric Co. .. 20
Turner Co. . A, 182
Ultra-Audio Broadcasting System . 160
United Catalog Publishers .. 180
University Loudspeakers ...... . 178
Utah Radio Products Co., Inc. o 170
VideoRS pleciaifies Il tale sttt s SRR S 189
Walsco Electronics Corp. .. 1"y
Ward Products Corp. o B 8 .. 145
Wells & Winegard ... ... ... 134
Wen Products Co. ........ 35 Lk 2 w49
Westinghouse Electric Corp ... 128, 129
Windsor Electric Tube Co. .. o .. 170
Winpower Mfg. Co. ................. ... ...... 188
ZingOL Products i, suberiptemp a: 1 - maces s Tatermd 192

RADIO-ELECTRONICS
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RADIO SCHOOL DIRECTORY

_aet Your F.C.C. LICENSE auiciy:

Correspondence or residence preparation for
F.C.C. examinotions. Results guaranteed.

An FCC commercial operator license means
greater opporfumhes and hugher pay. We are
specialists in preparing you, in a MINIMUM OF
TIME, to pass FCC examinations for all classes
of licenses. Begmners get 2nd class license in §
weeks and Ist class in 3 additional weeks. Write
for free booklet.

GRANTHAM SCHOOL OF ELECTRONICS
Dd(;t. 10t-A, 6064 Hollywood Bivd., Hollywood 28, Calif.

% GET INTO
ELECTRONICS

You cun enter this uncrowded. inter-
esting field. Defense expaansion. new
developments demand trained speclal-
ists. Study all phases radle & elac
tronics theory and practice: TV: M
broadeasting; servicing; aviation. ma-
rine, policc radio. 18-month course.
Graduates In demand by maljor com-
panles. H.8. or equivalent required.
Begin Jan., Mareh. June, Sept. Campus
\ife. Write for caialog.
VALPARAISOTECHNICALINSTITUTE

Dept. C Vatparaiso. ind

TV REPAIRMEN
MAKE TOP MONEY!

In just 39 weeks, you can get
complete TV service training!
Streamlined course gives vou ali
essentials for a good job as service technician.
Graduates in great demand; jobs are plentiful in
this grawing field. Other courses in electronics,
radio operation and maintenance. Day or evening
classes; modern equipment. Opportunity for em-.
ploymenf in local industry.

Write for Catalog 111 Today

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Washington, Indianapolis 4, Ind.

I‘ﬁ;: -

Be a ‘“‘key'’ man. Learn how to send and
receive messages In code by telegraph
and radto, C: eeds
men for jobs. Good
tereslll:‘;! work.
1

mmercial
OO0K.

NDLER SYSTEM cO.
Dept. 3- A Box 928, Denver 1,Colo.U.8.A

RCA INSTITUTES, INC.

A service of Radlo Corporation of America
350 West 4th St.. New York 14, N, Y,

®  OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RAD!0, TELEVISION, ELECTRONICS

Aporoved for Veterans
Write Dept. RC-54 for Catalog

RAD |V EEUEERN2T HONTHS

DEGREE 1N

i Inteysive, speeiainzen course inctuding stronk basis in
mathematics and eleetriral engineering, advanced radio
theory and design, televislon. Modern lab, Low tuition
Self-help opportunities. Also B.S. degree in 27 months
in Aergnautical, Chemleal. Civil, Electrical, and
Mechanleal Encineering. (1.1, Gov't anproved. Enter
March, June, September, December. Catalog

INDIANA TECHNICAL COLLEGE

€. Washinogton Blvd.,, Fort Wayne 2, Indiana ||

RADIO-TV ELECTRONICS

CREI graduates in big demand. Accredited
by Engineers Council for Professional De-
velobment. New classes start every month.
jl Free placement service for grads. Courses
offered—HRadlo Engineering, Broadcast or
TV Engineering, TV, FM. AM Servicing.
Write for free catalog. Approved for Vets.

GAPITOL RADIO ENGINEERING INSTITUTE
Dept. RE, 3224—i6th St.. N.W., Washington 0. D. C.
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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, Sept.,
Jan. Approved for Korean Vecs

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 MeCarthy, Director of Admissions,
for Catalog and Campus View Book.

24|4 College Avenue, Angola, Indiana

BUII.DV"“%'I'VSef

YES, octuolly build a valuoble TV Set
tight ot home. At the same time learn
ol about installing, repairing. servic-
ing—ond get ready for a Big-Pay Job
in America’s fastest-growing, most ex-
citing industry. The CTIL TV Train-at.
Home Plon is preparing hundreds for
bigger pay TODAY—and o brighter. Future TOMORROW. No
experience needed. We supply eosy-lo-understond instructions—
made clear with hundreds of charts, diagroms, photos—plus
TWENTY KITS of Parts, Professional Equipment and Tools. Get
a TV Set to ENJOY. Get set to ENJOY o TV Future. Make
money in spare fime while toking Course. THOUSANDS SUC-
CEEDING! So can You. Send todoy for big FREE Book, “‘You
Con Svcceed in Television.™’

COMMERCIAL TRADES INSTITUTE
Dept. T27-1, 1400 Greenleaf Ave., Chicago 26, IIi.

EARN MORE MONEY—

BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN

STEP INTO THE TOP PAY
$5,000—$10,000 A YEAR
CLASS. 7 MONTHS’ SHOP

TRAINING QUALIFIES YOU.

If you want to reach your goal as
a Successful Service Technician you

SEND FOR

will need plenty of "KNOW HOW'' to FREE
qualify for the better servicing jobs
or profitable shop ownership. BOOK TODAY!

WESTERN TV offers real experience on llve equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practdcal time under expert instructors. Graduates are
in big demand because they have the '‘fieid expe-
rience” necessary for immediate ‘'bench' or super-
visory positions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF). WTl 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 on being
a PROFESSIONAL TV SERVICE TECHNICIAN — rion-
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

IWestern Television Institute Dept. E-t-4

| 31 w. 18th St., Los Angeles 15, Calif.

Without obllgatlon. please send FREE fully illustrated
Ibooklet (No salesman will call.)

| NAME
I AobRESS

AGE

—ZONE__.STATE _
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BECOME AN

| ELECTRICAL ENGINEER

| Bachelor of Science Degree
in 36 months.

Major in Electronics or Power.
Now, prepare for a career in
these rapidly expanding fields.

) This school will prepare you to be-
come an engineer, technician or serv-
ice man. Previous military, academic
or practical training may be evaluated
for advanced credit.

Enter Both Radio and Television

In 12 montas you can attain the Radio-
Technician’s certificate. An added 6
months course qualifies you for the
| Radio-TV Technician's certificate and
the Degree of ‘“Associate in Applied
Science.” The Technician’s course is the
first third of the program leading to
| a Bachelor of Science Degree in Elec-
trical Engineering with a major in
Electronics.
Also offered: 12-month Radio-TV serv-
ice course: 12-month Electronics or
Electro Technician Courses; 6-month
Electrical Service Course and 3-month
| refresher and general preparatory
classes.

Terms—January, April, July, September

Famous for its Concentric Curriculum.
Faculty of specialists. 50,000 former
students. Annual enrolment from 48
states and 23 overseas countries. Non-
profit. 50th year. Courses approved for
Veterans. Residence courses only.

MILWAUKEE

SCHOOL OF ENGINEERING

MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-154, 1025 N. Milwaukee
Milwaukee 1, Wisconsin

Send: [] Free 45-page '‘Your Career’’ booklet de-
scribing Electrical Engineering Courses ; [] Book-
let on Careers in Radio-TV.

I am interested in._..__

If veteran. indicate date of discharge .. ___..

CE LR B LD LELLLLEY L]
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AUDIO AMPLIFIERS
‘READY-TO GO
MODEL_AMP 5 HI-F{ 8

ntinyous bass treble
controls 68J7, 8SC7, BVG 8x5 “TAB'’ Hi-Fi
speclal to  your door PREPAID $21.39.
Same unit less GE PreAmp PREPAID $15.98
Model 302PA 3 Tube Phono Ampl. ldeal for
Custom Building Your Phonograph .

GROMMES HI-FI AMPLIFIERS
Li2 Pre & Pwr Amp 8 Watt 20-20Ke.$35.77
S503GP Pre & r Amp luwalt 20-20Ke53.90
zli;lnﬂ w mson Pre

15 Watt 10 to 100 Kc.
205PA Pre Amp 0.5DB 0-'.?0
SPA Pre Amp for G.E. Reluct urt
RC1 Record Compensator i
Garrard RCBO0 & GE Dual .
Columbna 360 HemIspherlc P ES USA 136 11
TE_FOR DETAILS & PRICES

SPEEDWAY ELECTRIC DRILL
Va” MODEL 200J

H{- Tgruue
appvd,
ac

97.51
53.90

(powerful) UL
00 RPM 5

ur is
workhorse drill. Plus 9 drill bits Sld 95
Model 210 Drill stand. converts nhove 20011
to a drill press .............

Model 4004 15¥ ‘electric drill. ‘425 RPM
Jacobs Chuck & 9 drill bits In case $29.95
CHROME VANADIUM SPEED DRILLS

%9?05 CHROME VANADIUM SPEED STEEL.

TUBE SPECIALS

YOU
PICK
THEM NG
Cracked base broken key
electrlcllly perfect
TESTED & 90 DAY GUARANTEED

ORDER NOW, WHILE THEY LAST
5U4G — 6SN7 — 25L6GT — 35Z5
5Y3GT — 6K6GT — 12SA7GT — 6Hb
6V6GT — 6BQS — 6WAGT — 125SG7

- AUDIO COMPONENTS
<] GE RPX041 Cart. Gold Tone $5.25

y GE RPX0S50 Triple Play Cart 4. 98
Electrovoice Triple Pla
Pickup Arm

Xt’al NI-OulpC 2. 39

ADJUST-A-VOLT
Standard Elect (Staco)
Variable Voltage Transformer
TYPE 20/0-135V/3 Amp/N

.9

TYPE 116U /0-135V/T.5A/N
3 28

Cased /Ngl. 5. S st %2
TVPE 1126 /0-135V/15
Amp/Cased /N -$43.98
E 1226 O- 270V19 Amp/

RIA VMuAmp/LVSllZ 00
GR 50B VARIA Amp/LN $112.00
IJ(bS/METERED/ldOV/ﬁA/
/N 41.50

e
300 ohm 225W Model P. 2
350. 500 5000 ohm Slotted shaﬂ
25 watt «o0.79¢; 3 for 2.00

COAXIAL SPEAKERS
All 8 ohm. V.C., Alnico
Tnbuilt Netvﬂvrork

-
O
-3

2% 4
T»\eeter. 25 wnlt/ 20-1'1500

866A KIT and
XFORMER

2 Tubes, Sckis, xmfr,
115v80cye Inpt, outpt
2 5vct/ 10A/

4.98

DIODE PRDBE TUBE
Unexcelled for No-Loss
VHF testing. Ultra-
sensitive subminia-
ture- envelope New.
w/data VRO2 ............25¢; $ for 1.

ONE YEAR GTD PICTURE TUSBES
J

DC POWER SUPPLY

road, includes voltage or
&peed control and center

off reversing sw. Ideal ior two “‘HO" loco-
motives Prepaid USA, $10.95; 2 for $20.00

FEDERAL ''ITT'' SELENIUM
BATTERY CHARGER RECTIFIER
10-0-10V (CT) 100 Amp., fun cooled. Re-

place your old Inemcient aumde rechﬂer
w/new selenium type. S ECIA .51

SELENIUM RECTIFIERS
12 WAVE FOR RADIO & TV

current List “uTAB’ Q?
{Cont.) Price Price 12 For
65MA @ 130V $1.50 $0.59 S6.48
@130V 1.85 .69 7.58
100MA @ 130V 2.05 .79 8.68
1SOMA @ 130V 2.23 .99 10.78
200MA @ 130V 3.13 1.39 14.98
300MA @ 130V 3.30 1.49 15.98
400MA @ 130V 4.25 .89 .38
S500MA @130V 4.40 1.98 21.28
230MA @ 18V 1.40 .59 S$.98

RECTIFIER XFMRS
Primary 115v 6
Secondary 0-9-12- 18 24 38\!

RECTIFIER CHOKES
hm

4 Amp 01 B ces $7.95
12 Amp .01 y ... 14,95
24 Amp .004 Hy 025 Ohm ..., '29.95

SELENIUM RECTIFIERS

DR
op Quality for Machinists or ali T 23. 75
use.e455?nd.m iy I‘"""h H D“‘I’ Di)/:! ipecl!l P%ZFOPM i 3 '°° We npncxlllzeI"IxII lﬁ%x:er.s.”le:w‘er supplies
i PCs 1716° to 147 Less inde: ':3'.9 Tweeter. |2“““/45 ;15000 y tn sneciilcations. lmmedllte dellvel
60 pes BRILLE'S, to 60 with Index $6.49 | SPECIAL P1200 ey snpg wit 8 1bs TR i Current 4 38/28 54/30 130/100
13 p 1/16% to 14” w/IndeX .....$1.98 | 87 eoncial PM & 0147 Tweoter 8 W 7" R ngular ! (eont.) Volts oll.s olts Volts
O Va /Index ..... $1. 8” Coaxial Pgﬂ ; ?%;Twecé?r ST‘JMI{JIO- }B_’ ectangu 20 AMP 1.38 2.18 3.70 .50
5000 . Ideal for Home - lo o 5 ] ; : :
e STEEDWAY UTILTTY RIT & Fhon” néplicement Special P800 8.8 f 207 Recngiial ! 492,08 aame 438 788 383 2038
kit includes 2004 Ja ot ELECTROLYTIC CONDENSER KIT | 247 Hvtron .. 498 o A B R ST
chuck 147 drill. asst dritl 27- Hytron . .. 23 12AMP  8.50 16.25 25.50 49.00
blts and accessories  for ks, POPULAR €} ||'Send: isouriidud Brepatd only. ana “TaB 20aMP  13.25 2350 3300 875
grinding, polishing, paint & - = ? will ship one year suaranteed Picture Tubes ngM M ls.oo gs-og
stirer, buffing, sanding and e VALUES at above prices. No dud return required for 2 d .
jnany other uses. 55 pleces lots 77, 247, 27% tubes. Prices based on $1.00 Redlﬁer 6 Transformer
all. As shown, Rnecml Here is a handy assortment ol 15 conden- per inch. Metal or E!ectroslﬂlic tubes add 115V /80 ¢y inputs.
Model 2004K .$19 sers for the serviceman. Only...... $3.75 10¢ per inch additional. up to 14DVC at 12 amps, .. ..$ 19.98
T up to 28VDC 4 amps. . 14,98
\4 2 .. 29.98
*From This Special List We Ship §10.00 and | 125¢7 ..... 1.08 199§ UB 10 ZBVDG at 51 ambs ©. Selss
Up Tube Orders At Our Expense (Post-| i2se7 ..... Imo .98 up to 28 at 50 amps....... 127.00
paid) Within Continental Limits of U.S.A. | 12347 o.... .83 e TV & COAX CABLE
90 Day Gtd. When ordering mentien 1RE ST . g lgg 300 Ohm Twinex. Henvv duty 65
sa 2SL7GT ... . L mil all_copper TV lead in.
i ‘a8 ZENTON W as) (OS 279 r ft, 2¢: 100 feet ...... $1.39
0 ‘68 | 1259747 ... .34 a2 1000 foot reel ., ........$11.98
298 9 1,98 1.48
‘79 6 1.98 120 RG59U 73 ohm TV _Coax Cable
222 2 R4 138 MFGRD to rigid UHF specs
338 Kt 3.74 3¢i 100 fect $4.30,
‘sa R C 2'80 SPECIAL 500 fogr, oot oo $22.00
1.10 .58 1.29 TELEVISION ANTENNA
5 g 1. ; 1.8s VEE CONICAL Broad re-
.49 ‘88 © .82 ponse, &ll channel. powar- ==
‘74 ‘5e ‘122 ful for fringe areas.,$8,95
18 4 ‘es 135 LDED Dt Hl & low
54 4 ‘a8 1,98 antennas., aIl chnnnel. nturdY
9 ‘76 2.22 constructio
‘63 ‘84 498 TV CONTCAL ANTENRA ATl Channel., Sturdy
23 54 8.75 Inclds 8 eiements & 100 ft. Twinex.$5.25
3 62 1.55 DOUBLE-V Ant. All Chnnnel, Sturdy Cons.
sS4 2.65 .84 w/Mtg Clamps & 100 ft. Tw .%$4.49
8 58 "90 WINDOW CONIGAL ANT. Al Channel Hvy
s 1.38 65 Const. Mounts outside window...... .95
3 1.12 .29 5 FOOT Interlocking Mas Sect! |ons. Hyvy
9 : 13 g .22 Duty. rustproof. $1.49: 10 for $7
8 o E
9 9 1.98 45 CRYSTAL DIODE>
9
& s o «55¢ IN23B Sylvania $1.89
. .29 1,20 5 Lead Jacketed & Boxed, Lots of 10
o ‘62 179 Smalller Quantity. Umtsl"ncessz 25
.45 H or
s ja 1.89 $1.55: 5 for §_7.0
: 2.70 2Q76¥ s . 1.88 lNG!IKBS $2.89: 4 for $10.00
AQs ...... .s2 | 6FeGT ..... .79 .49 2sa7av ... .68 | €k533aX ., 1.291 1IN e gooopoct ikl ey B LD
olL CONDENSER FILAMENT TRANS. HI-FI POWER SUPPLY
SPEC 2.5v/20 @ 79¢: 2 for $1.49: 10 far.56.49 YOU WHILE b A L
4 2
10 MFD 51 75 ea g:gvl/:;‘( owl l25511(381:1’182 %FWON 108 TI‘ICEKM {:g; chn;sh with (2) octal rectifier
2.5VCT/10A SKVINS . sockets
7.5v NEW MFGRD BY DUWM
600 ch loteRofyd 28V /‘Irz’SI:ACCT)DgEgl 98. Two for. V G ‘e !;'91:3 xooFa'tlo 89¢ each or 1 Y tl_":xtrnlshe: 40()]VD€/(2:‘;(/)MA‘ to
Includi ou e v ilter rystern 2. mp
?:::lat?xlrr:erls/ﬂ?!;( 3“33:\‘1 ?(c;xv‘gﬁ 2X12v/2A0r 24V /2A § 83 8Pt Tofge 008 aller quanti indicated prices. /8 Amp (common

Smaller Quantities. special $1.98

INFRARED SNOOPERSCOPE
SEE-IN-DARK TUBE

lmnze«Converter Tube HiSensitivity sim.
pliied design 27 dia. Willemite screen—
data & tube, ea .$7.98; 2 Oor $13.98
SNOOPERSCOPE PWR SUPPLY
1800VDC/3SMA, Using Doublchrk! Trans-
former, Rectifiers, Socke! Reslawrs. Ca-
pacitora and Diagram. ..

CONDENSER SPECIAL

2 MFD 25¢

1000 YDC
Lots of 10

330 VAC
'CD’* MFGR
.Smaller Quantmel. esach..49¢; 3 for $1.2S
2MFD 600 celain Insulators_with
Adjustahle Mounlinz E_I_amp 3 1.50

OIL CONDENSERS

WAREHOQUSE CI.EARANCE SALE
RECTANGULAR CAS
“SMED  1500VDC.

for

95: 2 for $1. 50

. I 50: 3 for 4.0
IOMFD OOOVDC 98; 2 !or 3.50
3MFD 330VAC lOOOVDC 49: 3 for 1.20
2x2MFD 600VDC/VIT ‘Q'’ 1.2%; 2 for 2.00
THTUB SIDE TERMINALS
I1MFO 600VOC. .....39: 3 for 1.00
AMFD 50VD . .50¢; 5 for 2.00
JAMFD 2000VDC 1 05; 5 for 4.50

CI.OCK RADIO
WAKE UP TO MUSsIC
Just set the dlal, & radlo
automatieally tuens on. Beau-
tiful nlanle cahbinet.
ROON OR IVORY
w rful 5 tube denIE‘n.
‘“TAB' sPthAL Prepaidr e m= s & 0.98
Same Less Clock

PRECISION RESISTORS
2 MILLION IN STOCK
GUARANTEED 1% TOI.ERANCE
ORDER ANY VALUE_YOU NEED
.42 to 9TOK OHM ... .. 10 for $3.29
A Es aue T 1150 10 tor Sai4s

TRANSFORMERS

All 115 V 60 Cyc Input TV, & CR

asoch/us
8, 3A

840 CTIIIO & 30
A.8.3V Cl‘/
SOOVCT/I OMA STAN
778VCT/200MA /83A 203VCT/5
A, 12,

AEBAR O

g

M A V/3A
cludes FILT FR PARTS
7ooch/120MA 2X8 3V/3A. 8 3V /

N 'S"Zaiao—'n{.

$2.4
620VCT/90MA 6.3V/1.0A, NPU'
12. 24, 1|’SVDC&I15&2'!0VAC@S 1.4

FILTER CHOKES

12Hy/80mn/ﬂ S1d/3KVins
10HV /1 25ma /IFTC/Csd /

H'SId/1Kvins ........
B50Hv7128ma Csd /H St 89
20 Hy/300ma or 15HYI400maI
l2KVIns

4. 9
5ma 550 ohm. 95
I TAB”
® Bux

Dept. TRE

EI.ECTROI.YTIC CONDENSERS
2X 20MFD/450VDC..69¢: 3 for $1.95

qaX ISMFD/“SO 98¢: 3 for

ax 20‘VlFD/400VDC. 79(: 2 for 1.2‘1

25MFD/450VDC 9¢; 3 for 1,98

20“?‘/450V&20MF ‘25V 3 for 1,95

50 mf /350vde . .3 for 1.00
0-15-10 mf/2 0vdc vs..-3 for 1.00

30-2x20ml/450«25vde ....3for 1.00

36 Volit 1 LARD Mini-BRAND N

Des: gnedPortahleEqulnModels 98¢ 4{or53
(4) 36V Batteries w/acld® ......... 3.3
2V/20AH Wlllurd PLUS 2V Vlhrn(or.

A
w Ild NTG/BB21¢U
tery w/acid®
tie:

Battery
6V/40AN Battery W/lc
hip acid in bottles. R exp only

PHOTOFLASH LAMPS

W-Sec.

Replaces Max. Each |
PRG/FA104 150 S.9:
AMGLO 580¢x 100
yE FT 2%

YLV. 4380 208

X400 00 3
SPRGFA100 150 9.00 'l
100 WATT SEC PHOTOFLASH KIT
Includes DX Flnsh Lamp Rated
150 Watt Sec. Flash Lamp
Holder & 8~ Rtﬂeclor & Cable,
Power Transf & *‘CD" Con-
densers (2) 25 MFD/450V/
100 W Sec. Resistors, Ca-
Rectlﬁeru ockets

34.98
Sec Condenser Bank .72MFD/
1800V per unit. 85 units equals 61.2MFD/
100 watt seconds PECIAL $7.98
325MFD/450V $8.00

pncuors.
“oeaad
100 Wwatt

Iugrs

Uy o

111 LIBERTY STREET, NEW YORK &, N. Y., US.A.

WwwWWwWamericanradichistor: com

2
Lnn) and 5V/8 Amp REGULATED
With fllter condensers, choke nnd
rectifier tubes . .............

Eico TEST EOUIPMENT

ytock}.‘ Typc Frnca
VTV 28, 95
39.95

$18.98

Scope 5%
Scope ™~
oM 14.90
62 Tb TSTR _34.95
1171 Resist Decade =
Industrials & schools er(e Qty Pruca
REPAIR KIT #873

All the tools needed for on

crew driver blades and
handle. electrieians pliers.
adlustable wrench. lonez
nose pliers and wrap
around case, Tempered
tool st e $2.

ers, from 12”7 down. all tempered tool
steel, magnetized, hammer-proof amber
handles Specfal L, ... iiaesiaaos s 98
My Buddy 8 pca. kit

. (3) interchangeable
screw driver blades and handle. ft. steel
fape rule. disgonal cutter and case. . $1.79

WAREHOUSE CLEARANCE
Antenna Mast sechon' MSM) & MS50
€a/36% .. ...... nt 49¢; 25 at $3
Veeder Root Co et 85¢; 3 for $2
RF Choke 21/2MH/'¥00\IA 296. lO
RF Choke 20MH/200
Band Pass Fliters 80. 90. 150 cye. 2 for $3

NEW YORK CITY SERVICEMEN
FREE; 2 Subway Tokens with any $5.00
Purchase from our Stors.

Money Back Guarantee (Cost of
Mdse. Only) $5 Min. Order F.O.B.
N.Y.C. Add Shpg. Charges or 25%
Dep. Tubes Gtd. via R-Exp. only.
Prices subject to Chanqe Without
Notice. Phone Rector 2-6245.
CABLE: ''TABPARTS''

RADIO-ELECTRONICS

PRINTED IS THE U. S. A, 5Y THE CUNEO PRESS, INC.
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Depend on Mallory

for
Approvéd Precision Quality

i
[\

_"\

. A

t_\&’,)’

The sales leader— | '

roved in every UHF area UHF YHE OFF TUNING
)

The MALLORY CONVERTER
Packs ALL Features in Half the Size!

The new Model 88 has these important Sales Acvantages
originated by Mallory:

Less than half as large . . . measuring only 754" wide x 5% high x 435"
deep . . . yet full Mallory quality.

It has linear tracking. Tuning is easier, more exact than ever. No bunching
of channels.

The Preselector it the new 88 protects against image interference, oscillator
radiation and interference at the IF frequency. It insures better selectivity.

The Mallory 88 Converter adds all UHF channels to any TV set without
sacrificing a single VHF channel.

Design refinements and precision quality of the 88 assure kigh quality
picture definition and easy tuning.

The customer has nothing more to buy, no adjustments to make for addi-
tional new channels . . . even if he moves to another area.

Installation is easy. It only takes a few minutes to connect the antenna
and power leads from the Converter to the set. It can be done right in the
customer’s home.

ASK YOUR MALLORY DISTRIBUTOR for completz details of tae new,
handsome, compact Model 88 Converter. It can be your answer to bigger

profits . . . just as all Mallory Converters have been for dealers in areas
where UHF is already on the air.

P. R. MALLORY & CO., Irc., INDIANAPOLIS 6, INDIANA

« WWW.aiheri@ahradiohistorw. @m
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TL.ets face it...

... the best tube you can buy
18 your best buy

When it comes to anything so important in radio and television serv-
ieing as a receiving tube, performance means much more than price.

After all, when you purchase a receiving tube, you are
not buying just glass and metal. Your reputation and your
profit depend on the performance that tube will provide!

If you try to cut corners by buying
“seconds” . . . or by using “just any tube
brand,” you may be in for trouble.
Unnecessary callbacks alone can eat up
all your profit. That's why we think
you’'ll be interested in these two facts
about RCA Receiving Tubes . . .

First Fact: There is no such thing as a
“second” RCA Receiving Tube that can find
its way to market. If an RCA Tube fai’s
to pass its final test, 1t is not only rejected
. . . 1t 15 broken «p, dumped into a “meat
chopper” and ground up into so much hash.

Second Fact: The quality of RCA
Receiving Tubes is continually being
“upgraded.” For instance, when tele-
vision came, you asked for an improved
6SN7-GT. As a result, RCA’s
6SN7-GT is a far better tube
than the 6SN7-GT of yesterday.

You see, we guard our reputation
as zealously as you guard yours. e

So let’s face it . . . you just
can’t afford to buy anything
less than the best in receiving
tubes—and that’s RCA.

e To be sure you're getting unused,
s ¥ factory-fresh RCA Tubes, buy them

only in the familiar red, white and

black RCA Tube cartons through your
authorized RCA Tube Distributor.

- -
‘m‘) RADIO CORPORATION of AMERICA

!‘v ELECTRON TUBES MHARRISON, N. J.
A\ ®

S —
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