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DO IT RIGHT-
DO IT WITH DUMONT

THE SERVICE NEWS, authoritative publication of Du Ment
Teleset Service Control, gives you each month service techniques
as they are tested ... production changes as they happen!

With the right information, minutes may save hours of trouble-
shooting. With the right parts, repair is simplified ...service is
better . .. customer satisfaction builds confiderce and reputation.

Both are at vour local Du Mont Distributor. Look for the
Du Mont SERVICE NEWS on vour next call . . . and insist
on ORIGINAL TELEVISION PARTS.

*TRADE MARK
REPLACEMENT SALES, CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J.
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your future in :
the mew world of ~

ELECTRONICS

HIS BOOKLET can mear the difference between small,
Tw—i-d-e-l-y s-p-a-c-e-d salary increases—and rapid ad-
vancement. Between routine work—and challenging op-
portunity. Between constantly defending your job against
better-trained men—and dynamic confidence. Between
short-circuited hopes—and high-powered ambition.

An exciting new world has opened up with such super-
speed that even the most optimistie electronic experts fall
short in their predictions of expansion.

Think of the 113 TV stations now on the air and the
2,500 stations made possible by the FCC unfreeze. Think
of the over 18,000,000 TV sets now in use. That’s 5,000,000
more than we were supposed to have by 1954. Think of the
100,000,000 radios in current operation. (95% of the na-
tion’s homes have one or more sets.) Think of the tremen-
dous defense orders now being placed for electronic equip-
ment and installations.

Think of the thousands of radio-equipped fire and police
departments throughout the U.S. Of the many radio-
equipped railroads, of the hundreds of cities with 2-way
radio service for cars and cabs. Think of the wide-ranging
field of aviation communications—radio-controlled aircraft,
navigation-and-traffic control, airport stations.

Think of the maritime world with its navigational aids,
fathometers, ship-to-shore and ship-to-ship communications
and radar. Think of electronic heating, fax and ultra-fax,
of electronic medicine, and all the other applications of
clectronic know-how.

Countless positions must be filled—in development, re-
search, design, production, testing and inspection, manu-
facture, broadcasting, telecasting and servicing. Who will
get those positions? You—if you prepare today—if you
are alert and have the ambition to advance your knowledge.
You—if you take 2 minutes to send for a free copy of
“Your Future in the New World of Electronics.”

This helpful book shows you how CREI Home Study
leads the way to greater earnings through the inviting
opportunities described above.

However, being an accredited technical school, CREI does
not promise you a “bed-of-roses.” You have to translate
your willingness to learn into saleable technical knowledge

RADIO-ELECTRONICS Is published monthly by Gernshack Publications, Inc., at Erle Ave., I 1o G Streets. Phlludelphia 32, I'a. Ente

Hoiw far ahead can you be

nexit year. ..

IN TV AND ELECTRONICS?

4 Send for this free CREI booklet today . . .

and find out!

—via study. Since its founding in 1927, CREI has provided
thousands of professional radiomen with technical educa-

tions. During World War 11, CREI trained thousands for
the Arined Services. Leading firms choose CREI courses
for group training in clectronies at company expense, among
them United Air Lines, Canadian Broadcasting Corporation,
Trans Canada Airlines, Bendix Products Division, All-
American Cables and Radio, Inc., RCA-Victor Division,
and the Machlett Laboratories.

CREI courses are prepared by recognized experts, in a
practical, easily-understood manner. You get the benefit
of time-tested materials, under the personal supervision of
a CREI Staff Instructor. This complete training is the
reason why CREI graduates find their diplomas keys-to-
success in Radio, TV and Electronics. CREI alumni hold
top positions in America’s leading firms.

At your service is the CREI Placement Bureau, which
finds positions for students and graduates. Although CREI
does not guarantee jobs, requests for personnel currently
exceed supply by far.

Talk to men in the field and check up on CREFs high
standing in electronics instruction. Determine for yourself
right now that your earnings are going to risc with your
knowledge—and that you get your rightful place in the
Age of Electronics. All this CREI can promise you. pro-
vided vou sincerely want to learn. Fill out the coupon and
mail it today. We'll promptly send you your frce copy of
“Your Future in the New World of Electronics.” The rest
the future—is up to you.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 141, 3224 16¢h St., N.W., Washington 10, D. C.
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EARN MORE MONEY AS AN EXPERT
crxt, RADIO
Training at Home in

ELECTRONICS

One Master Course = One Low Tuition
LEARN ALL PHASES — EARN WHILE YOU LEARN

AS A NATIONAL SCHOOLS GRADUATE

Theres & piac ton Too s You can qualify FAST for these
EXPANDING INDUSTRY...Never bofore

® ° '
such a demand for you! For never before blg-Pﬂy l°b$0 oo Plus many more

such a growing industry as today’s Televi- Radio Station Technician « Your own Sales and Service Shop « District Service
- e Manager - Inspector Technician « Aircraft Radio Inspector » Special Govt,,

industry needs yow...TODAY...and it
needs you as a trained man . .. the kind of  Pogsitions « Service Specialist - Sound Truck Operator - and many others!

man you will be as a National Schools
graduate. So don’t wait. Start your Na-
tional Schools training NOW...and enjoy
big money, job security, SUCCESS!

ONLY NATIONAL SCHOOLS
GIVES YOU THIS PROFESSIONAL

LEARN from EXPERTS! BE A SUCCESSFUL MULTI-TESTER

MAN YOURSELF! vou learn from men who Ready to use.

are themselves successful Radio, Televi- Easyto

sion and Electronics technicians. Youlearn operat}::. Light ' 5> Radio-TV Book
the practical way ...by doing ... with equip- enough to ' & Somple Lesson

ment we send you. And you advance quickly,
step by step. Get ALL the facts from FREE
book and sample lesson. Mail coupon be-
low NOW, Absolutely no obligation,

JUST MAIL
COUPON!

_carryon A

service calls. e
DRAFT AGE? National Schools
training helps you get into special

service classifications—get higher
grades, better pay!

NATIONAL SCHOOLS GRADUATES IN
BIG DEMAND. You'll find National
Schools graduates in good jobs every-
where. For these are the jobs National
Schools trains you for. Such complete,
shop-method home training can be your
ticket to success...your key to the job
happiness you've always wanted. It's
up to you. Mail coupon NOW'!

GET YOUR TRAINING FROM

THE RADIO-TV CAPITAL OF
THE WORLD

LetNa- .4 FRIENDLY GUIDANCE AS STUDENT AND
tional ittt i, GRADUATE. Our special Welfare De-
Schools ‘!hml ~iff I II o partment is constantly at your service.
-a resi- ' o Helps you with your technical and per-

dent technical trade school
for nearly 50 years—train you
at home for today’sunlimited
opportunities in Radio-TV.

sonal problems. Gives you the benefit
of its wide industry contacts and expe-
rience in helping you after graduation.

Write National Schools, 4000 South
Figueroa St., Los Angeles 37, California,

. NATIONAL SCHOOLS o'
1 Los Angeles, Calif. « Est, 1905 - In Canada: 193 Hostings St., Vancouver, B.C.
YOU GEY ALL 2 1 1 1 ] I | ] T | [\

THE PARTS

INCLUDING l NATIONAL SCHOOLS, Dept. RG-13 Mail in envelope
f i 4000 South Figueroa Street (17 (L50 CO)

TUBES for this A ¢ postat card

superheter- I Los Angeles 37, California

odyne Send me FREE book ‘“My Future in Radio-Television

receiver... and Electronics.” Also a FREE sample lesson. I un-

other equip- is no obligation.
ment...to

All yours at
keep!

no extra cost!

NAME . - I

and lots of = derstand no salesman will call on me and that there
I AGE____

ADDRESS - —

CITY. . ZONE_STATE_____

[0 VETS! Check here if you are a veteran,
L1 ] | ---------—-J

Don’t put it off! Mail coupon NOW!

JANUARY, 19583




RECEIVING

When you dial a telephone number, high-speed switching mechanisms
select your party and connect you. Through a new development of Bell
Telephone Laboratories, similar mechanisms are doing the same kind of job
in private wire teletypewriter systems which America’s grcat businesses lease
from the telephone company.

Company X, for example, operates an air transportation business with
scores of offices all over the country. At one of these ofhces, a teletypewriter
operator wishes to send a message, let us say, to Kansas City. Ahead of the
message, she types the code letters “KC”. The letters become electric signals
which guide the message to its destination.

Any or all stations in a network, or any combination of stations, can be
selected. Switching centers may handle 50 or more messages a minute . . .
some users send 30,000 messages a day. Delivery time is a few minutes.

Defense manufacturers, antomaobile makers, airlines and many other Ameri-
can businesses are benefiting by the speed and accuracy of the new equipment
— another example of how techniques developed by the Laboratories for
telephone use contribute to other Bell System services as well.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides
careers for creative men in scientific and technical fields.

RADIO-ELECTRONICS
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—with the aid of BOTH
HOME EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU ?
Work over Just this! You'll find out about one of teday's most
300 remarkable .. . practical ways to prepare to get into
foscinating America’s amazing billion dollar opportunity field of
N n TELEVISION-RADIO-ELECTRONICS. You'll see
experimenis  how to get into fascinating work that pays well...that
with this offers one of America's most promising futures...
equipment  thatenables you tostart yourown business almost‘"on

KEEP (y over 300 ¢ e a shoe string,” if you prefer this to a job opportunity.
all fess 1. 8uid 0’“’““‘2?&“ And above all, you'll get some GOOD NEWS
Ships s aating ‘Gs“\\"f\ ants especially welcomed by men anxious fo earn REAL
168 1c-Rodio P MONEY in this thrilling field. For you'll seethat NOW
of glectro® KEEP- you can get the kind of practical. laboratory-type
1ch Yo mmet- training so_desirable for making real progress in
o\.,ob\e_;‘:“en._os Eg;vsl;}&)a}%%% Electronics . . . and WITHOUT

st eQUIP L. o you .
pe ':he \e“’w: quality You'll see that DeForest’s Training, Inc. sends
n '°.‘ tudes @ st fof everything needed to set up your own HOME LAB-
. ““‘scoPE -0 ORATORY. You get and keep the same type of basic
o ork. ..ctot  €lectronic equipment used in our modern Chicago
ision W oi¢ Training Laboratories.You get home training that

ie PY o

L6 mm- m;:|yw°°d P':e,_ includes the knowledge and experience gained

o s es—a WO wont  from training thousands of students first hand
W ructive oV asp W of er. in Chicago. And to top it all, you use DTI's
'M"\\ \p YO g o{“""\w amazingly effective and exclusive home train-

id 1o MO Csger. ¢ (o-re08  ing aid~INSTRUCTIVE MOVIES, But why
tundo NG ted, eoiY'.ogwms- not get the complete story? Mail coupon
v M-t n out di today for information-packed literature.
dy O PLOY'

cay W
A €N o hon aness EMP oo MODERN LABCRATORIES

Vesso™ -10-99° v get @ _9°°‘ arting If youprefer, get all your preparation

help YO yance i 8 \NESS.  in our new Chicago Training Lab-

S v detoi¥s-  oratories—one of the finest of its

gto $ o e kind. Ample instructors, modern

after NS 'l say fof the equipment. Write for details!

{-]

coVv

: Build ond Keea Mo MILITARY SERVICE!

. " wis17-IncH Get BOTH of these colorful, If you're subject to mil-
T CEIVER ) . 2 3 3
3 ‘I—OPHONAL ‘|n‘°rm°'l°n' pOCked fo’ders itary service, theinfor-

mation we have for
after :nmphl'lu FREE you should prove
v regofs:

training very helpful. Mail
at moder. coupon today.
ate addod
coR.

2533 N. Ashland Avenue, Chicago 14, 11,

I would like valuable,
information-packed folders showing how | may get started

2% New “black”
@ @ @, RECTANGULAR

- - TUBE =’ ao:orglo good job or my own business in Television-
adio-Electronics.
DeFOREST’S TRAINING, INC.
ame._ e Age_____.
AFFILIATED WITH
De Vry Technical Institute Street - _Apt._
CHICAGC 14, ILLINOIS City _ Zone _.State _ -

JANUAR 1
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ends low line

vu Itage h aza rd g End low line hazard™ . . sub-normal

line voltage may cause damage or

improper operation of TV set or

C R EST LV B _] 'I 7 et cpplaras

Line Voltage Booster The LVB-117 is engineered to restore

peak performance to any TV set
picture. Corrects intermittent sync
. B o OS I I and oscillator drift caused by
®

set or electrical equipment.

Insures full strength, width, and
height of the TV picture when ”

low line voltage weakens or shrinks !

low line voltage.

6 unique features for the ultimate
in ACCURATE VOLTAGE BOOST

¥ 300 WATT RATING . . . ample for most require-
ments

»* SIMPLE EXTERNAL PLUG-IN . . . 10 second installa-
tion aids over the counter sales

¥ AUTOMATICALLY OPERATED . . . turns on and off
. with set or appliance

¥ MULTI-TAP SELECTOR SWITCH . . . permits exact
voltage boost

»* VISUAL INDICATOR . . . assures exact selection of
required boost

»” OVERLOAD CUT OUT . . . protects against unsafe
line voltage increase.

Available at local jobbers or write for full details
and name of nearest representative.

$17%

LIST
Standard RTMA Guarantee R { LABORATORIES, INC.

84-11 Rockaway Beach Blvd.

Rockaway Beach 93, N. Y.
Far Rockaway 7-2732

RADIO-ELECTRONICS
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Edward H. Guilford
Executive Vice President

Want To

DOUBLE YOUR PAY?

COMMERCIAL

ow To Pass

LICENS

'GET THIS AMAZING NEW BOOKLET FREE!

FCC

MONEY  MaKiNg
FCC License

TELLS How . . .

if you
after

WE GUARANTEE

HERE 15 YOUR GU

fail 10 pass your Co
zompleting oUr

ded you first sit

license, Provh eting your course-

course, we 9

for
ater compl

ARANTEE

mmercio

| License exom How * e
ontee 10 con-
i cost of ony
Commerciul
this examination

var!

Our Amazingly Effective
JOB-FINDING SERVICE

TO TRAIN AND COACH YOU AT
HHOME IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

{f you have had any practical experience—Ama-
{eur, Army, Navy, radio repair, or experimenting.

withia 90 doys

TELLS How .

Employers Make JOB OFFERS Like These

to Our Graduates Every Month!

transmitting and studio equipment."’

latest list available first class operators. Have Navembe
two combo men.'

lates* licensed g-aduates.'

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

hame and Address License Lessors

Lee Worthy . 2nd Phone. 16
22103 Wilshire St., Bakersfield, Calif,

Cliffiard E. Voat .... ...... ...... .. I1st Phone 20
Box 1016, Dania, Fla.

Francis X. Foerch .... . o 0ano I1st Phone 38
38 Beucler P)., Bergenfield, N. J.

S/Sgt. Ben H. Davis....... ....... ..1st Phone 28
317 North Roosevelt, Lebanon, 11

Albest Schoell 2nd Phose. ... 23

116 West 11th St., Estondido, Calif.

CLEYELAND INSTITUTE OF RADIO ELECTRCNICS

Carl E. Smith, E. E., Consulting Engineer, President
Desk RE-48, 4900 Euclid Bidg., Cleveland 3, Ohic

Letter from Chief Engineer, Broad:ast Station, North Carolina “"Need men
with radiotelephone Ist class licenses, no experience necessary. Will learn
more than at average station for we are equipped with Diesel Electric power,

Telegram from Chief Eagineer, Broadcast Station, Wyoming, “Please send
10th opening for

Letter from Chief Engineer, Broadcast Station, Texas, ''Please send list of

These cre just o few examples of the job offers thot come to our office
periodically. Some licensed radioman filled each of these jobs .

. . it

'

JANUARY, 1953

[ Tell me about your Televisian Engineering Caurse.
Name. ...

Address

City 2ane .State. .

Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results:
GETS CIVIL SERVICE JOB

“Thobks (0 30UT 1O 1 obtained my 2nd phone license, and am now employed by
Cieil Nervice at Gr lake vaval ' s Station as an Lquipment X ja s
Kemreth /. Leiser, ‘Fair Oaks. Mud., Del., Mclienny, L
GETS STATE POLICE JOB
I havec obtained 1xt ctass ticket (thanks to yob sehool) and !
same 1 nave |  jobg at all times. 1 am pow Chief Itadie (peratar with the
Kentucky Sta .
Edwin P. Healy, 64 E. #rd St., London, Ry
GETS BROADCAST JOB
DURS IS THE T wish to thank your Jofi-Finding Service for the help
ONLY HOME in secnring for me the positio f transmitter oper r
STUDY COURSE huse at WOCAE in P'iutsburgh,
WHICH SUP- Walter Kosehik, 1442 Ridge Ave,, N. Rraddock, 1
PLIES FCC-TYPE
EXAMINATIONS GETS AIRLINES JOB
wiTHd ALL LES- e to sour Job-Findinz Service, 1 have heen grt
SONS AND FINAL muny l¥ers from all over tie vonntey, and ! have taken 4
ESTS. with Capital Airlines in Chicago, as a Radio Mechanie.**
Varry Clare, 4537 & Dresel Blvd., Chicago, Nt

Your FCC Ticket is recognized in all redio
fields as proof of your fechnical ability.

MAIL COUPON NOW

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
4 Desk RE-48-—4900 Euclid Bldg.

Cleveland 3, Ohio

(Address to Desk No. to avoid delay.)
| want to know how | van get my FCC ticket in a minimum_of time.
Send me your FREE tmoklet: ““How to Pass FCC License Examina.
tions” (daes not wover exams. for Amateur License), as well as a

sample FCC-type exam and the amazing new booklet, ‘‘Money-Making
FCC License Information.'”

Paste on two cent postcard or send @ir mcil.

-------------------------\‘
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Bl o b 2 2

YOU CAN USE ANY A.M.

fundamental ranges—165 KC to 40
MC. Two Harmonic ranges 36-120
MC, directly calibrated. Completely
Shielded. Seven directly ealibrated
330° scales. Illuminated Dial. Try
it today.

# 50 SIGMAL GENERATOR
’ 9 ...but if critical gl
/14/ 2V and you're in oo T g g el v
Oscillator — Triplett 3432, Five

rofitable TV Testing

Value-wise you can’t make a smarter buy. For if you have a good
Signal Generator to use as a marker with 3435, this new Triplett
Sweep saves you real money! Performance-wise it’s Triplett
Engineering at its best. There are no complications in use. Con-
tinuous range coverage to 240 MC for all TV carrier and IF fre-
quencies. There are no gaps in frequency, and continuous tuning is
provided over all TV and FM bands. Note MAIN frequency dial,
marked with channels as well as frequencies; continuously vari-
able sweep width, effective from 500 KC to 12 MC; the PHASE
controlled sweep voltage for scope horizontal input; the STAND-
BY switch for temporary silencing of generator during other test-
ing. These and many other features make Triplett 3435 an out-
standing “buy.” See it today at your distributor’s.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

RADIO-ELECTRONICS



LEARN RADIO

THAT'S the way to become
an expert radio serviceman.
Study the theory and prin-
ciples first. These are
vitally important. Then roll
up your sleeves and actually
work with radios — assem-
bling, experimenting, trouble-shooting,
repairing. That way you learn radio
from the inside out.

Which explains why I.C.S,, in its new
Radio Course, concentrates on equip-
ment. You get the best. Matched parts
for an excellent 5-tube superheterodyne
receiver. Your own professional-quality
multitester. A complete signal generator

INTERNATIONAL CORRESPON

INSIDE OUT!

kit. High-grade service-
men’s tools. “Rider’s Per-
petual Trouble-Shooter’s
Manual.” Plus lesson mate-
rial and instruction service
second to none. Also in-
eluded is Principles of Tele-
vision, which is a steppingstone to TV
installation and service. And there’s a
new course in FM and Television that
includes COLOR TV!

Learn by doing! That’s the famous
I.C.S. method. Practical. Modern. Suc-
cess proved. The coupon below brings
you full details—on radio servicing or any
of the 391 I.C.S. Courses. Mail it today!

DENCE SCHOOLS

BOX 2880-8, SCRAN
Without cost or obligation, send me “HOW to SUCCEED” and the

ART

O Commerciaj Art

O Magazine and Book
1Qustrating (m] Electnclan

[J Cartooning USINESS

] Show Card and Sign Lettering Busmess Administration

CJ Fashion lllustrating O Certified Public Accountant
AUTOMOTIVE O Accounting

O Bookkeeping

O Stenography and Typing

O Secretarial

O Federal Tax

O Business Correspondence

[ Personnel and Labor Relations [

O Advertising

Ol Retail Business Management [

O Managing Small Business

O Sales Management

O Salesmanship

O Traffic Management

[ Heating
[ Steam Fitting
] Air Conditioning

ENGINEERIN

(] Automaobile, Mechanic

[ Auto-Elec. Technician

(] Auto Body Rebuitding
and Refinishing

[ Diesel —Gas Engmes
AVIATIO

) Reronautical Engmeerlng Jr.

] Aircraft Engine Mechanic

[ Airplane Drafting
BUILDING

CJ Architecture

l_l Arch. Drafting

[ Aircraft Drafting
] Efectricad Draftin

] Carpenter Foreman
] Reading Blueprints
] House Planning

[J Analytical Chemistry
O Petroleum—Nat'l Gas
O Pulp and Paper Making

O Lineman

CIVIL, ST RUCg-'U RAL (] College Preparatory

[ Civil Engineering

[0 Structural Engineering

[ Serveying and Mapping

O Steuctural Drafting

[ Highway Engimeering

O Reading Blueprints

[J Concrete Construction

[ Sanitary Engineering
DRAFTING

(J Architectural Drafting

_1 Mechanica! Drafting
| Structural Drafting
| Sheet Metal Drafting
] Mine Surveying and Drafting
ELECTRICAL
[ Efectrical Engineering

] Building Contractor CHEMISTRY (] Electrician
U Estimating o [J Chemical Engineering (] Electrical Maintenance
[ Carpenter and Mill Work [ Chemistry L ] Electrical Draftin

] Etectric Power and Light
HIGH SCHOOL

TON 9, PENNA.
booklet about the course BEFORE which | have marked X:

[ Stationary Steam Engineering
3 Stationary Fireman
RADIO, TELEVISION,

] Mathematics
O Commercial

[J Good English COMMUNICATIONS
MECHANICAL [ General Radio
AND SHOP [ Radio Operation

O Mechanical Engineering
O Industrial Engineering

[ Industrial Supervision

(] Foremanship

] Mechanical Drafting

[J Machine Design-Drafting
[ Machine Shop Practice

g L] Tool Design

[J Industrial Instrumentation
{1 Machine Shop Inspection
(] Reading Blueprints
O
o)
[

[ Radio Servicing—FM
[ Television
[ Electronics
O Telephone Work
RAILROAD
O Locomotive Engineer
[ Diesel Locomotive
O Air Brakes [ Car Inspectos
[ Raitroad Administration
TEXTILE
[ Textile Engineering
[J Cotton Manufacture
[J Rayon Manufacture
Heat Treatment— Metallurgy 0] Woolen Manufacture
(] Sheet Metal Work [J Loom Fixing
[ Sheet Metal Pattern Drafting [] Finishing and Dyeing
g L] Refrigeration [ Textile Designing
POWER
] Combustion Engineering
L] Diesel—Electric

Toolmaking
Gas—Efectric Welding

[ Dressmaking and Designing
[ Cookery '

CJ Plumbing [ Plastics [ High School Subjects (] Electric Light and Power (] Tea Room Management
Name Age Home Address.
City State Working Hours — AM. to P.M,
. Special tuition rates to members of the Armed Forces. Canadian residents send
Occupation = coupon to International Correspond Schools Canadian, Ltd., Montreal, Canada
JANUARY, 1953



TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices: Atlanka + Chicago + Culyer City
Dallos + Denver + Defroi! «+ Newark

Tung-Sol makes All-Glass Sealed Beam Lamps,
Miniature Lamps, Signal Flashers, Picture Tubes,
Radio, TV and Special Purpose Electron Tubes.

The Radio Month—

RCA SHOWS TRANSISTOR prog-
ress in a wide range of radio, television,
and industry applications. The demon-
stration was held November 17, at the
David Sarnoft Research Center in
Princeton, N. J.

Transistors were shown operating a
portable television receiver, radio sets,

The transistor push-pull output stage.

loudspeaker systems, miniature trans-
mitters, parts of electronic computers,
and other experimental devices.

The portable TV set was a single-
channel battery-operated recelver with
a five-inch screen, no larger than a
portable typewriter (12 x 13 x 7
inches). With only a built-in loop ar-
tenna the 27-pound receiver produced
satisfactory pictures on channel 4 five
miles from the Empire State Building.
A small “‘rabbit-ear” antenna booste:d
its range to fifteen miles.

The experimental receiver has 37
transistors. its total power consump-
tion is only 14 wdtts, less than 1/10th
that of a standard table-model set.

An experimental push-button-tuning
automobile radio with 11 transistors
provided comparable audio output to
standard present-day types.

An important feature of this all-
transistor set is the eliminaticn of the
B supply (vibrator, transformer. and
rectifier). The transistors operate
directly oftf the six-volt automoabile bat-
tery. Total battery drain with the ex-
perimental receiver is only cvie amp
(including two pilot lights).

An entirely new kind of audio power

amplifier was also shown. This consists
of nothing but the four experimental
junetion transistors shown in the photo-
graph.

These are pairs of p-n-p and n-p-n
transistors in a bridge arrangement,
acting as a push-pull amplifier and
driving a speaker voice coil directly.
Such a device can do the job that now
requires two or more tubes, a phase
inverter, an output transformer, and
other components.

MICROWAVES MAKE MEALS to
order in seconds in new Lunch-O-Mut
slol-machine restaurant. Radar cooking,
developed some years age by Raytheon
Manufacturing Company, is being used
successfully for large-scale food prepar-
ation on the new S.S. United States and
in many hotels and institutions. Refrig-
erated meats. soups, and beverages are
cooked thoroughly in less than 15 sec-
onds, without destroying vital nutri-
tional elements, This appears to be the
first successful attempt to use it in a
vending machine,

Heart of the Lunch-O-8Lat's hot-food
section is the hand-size magnetron
oscillator shown in the photograph.

COMMUNITY ANTENNAS have
reached the stage of big business. A
plan under consideration for Vancouver,
Canada, would call for an expenditure
of $10 million. It is being considered
as a serious business proposition by
Famous Players Canadian Corp., and
would bring programs from Seattle and
Bellingham, Washington, to residents
of Vancouver. Coaxial cable distribu-
tion and a coin-meter service is in-
cluded in the plan. The antenna would
be 300 feet high, mounted on high
ground near the city.

In Corsicana, Texas, the city commis-
sion is considering an ordinance which
would grant a 10-year franchise to a
local company for a city-wide TV mas-
ter antenna system. Tentative charges
as proposed would be $125 for connec-
tion to the system and from $3.50 to
$4.50 a month as rental fee. A central
tower high enough to assure the sub-
scribers excellent television reception
would be erected.

i
1
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Latest arrival in the vending machine field is this coin-in-the-slot Radarange.

RADIO-ELECTRON!CS



THE ONLY COMPLETE CATALOG FOR
EVERYTHING IN TV, RADIO AND
INDUSTRIAL ELECTRONICS

ALLIED

236-PAGE CATALOG

it’'s complete
it's value-packed

THE WORLD’S LARGEST STOCKS

e TV and Radio Parts

e Test Instruments

® Hi-Fi and P.A. Equipment

e Custom TV Chassis
e AM, FM Tuners & Radios

® Recorders and Supplies
e Amateur Station Gear

® Builders Supplies

e Equipment for Industry

QUICK
EXPERT

SERVICE

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

EASY-PAY TERMS

Take advantage of
ALLIED’S liberal Easy
Payment Plan—Radio’s
best terms—only 109,
down, 12 months to pay
—no interest if you pay
in 60 days. Available on
Hi-Fi and P. A. units,
recorders, TV chassis,
test instruments, Ama-
teur gear, etc.

JANUARY, 1953

TV & HI-F§ SPECIALISTS

To keep up with devel-
opments in TV and
High-Fidelity, look to
ALLIED! Count on us for
allthelatest releases and
largest stocks of equip-
ment in these important
fields. If it’s anything
in Television or High-
Fidelity equipment —we
have it in stock!

Q?%
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13

Send for it today!

Here’s the ore authoritative, complete
Buying Guide to Everything in Electronics—packed

y with the world’s largest selections of quality

I 4
=

equipment at lowest money-saving prices. See
the latest in TV custom chassis, TV antennas

and accessories; AM and FM tuners and radios;
High-Fidelity Custom Sound components; latest
P.A. Systems and accessories; recorders;
Amateur receivers, transmitters and station gear;
specialized industrial electronic equipment; test
instruments; builders’ kits; huge listings of parts,
tubes, tools, books—your choice of the world’s
most complete stocks of quality equipment.

ALLIED gives you every buying advantage;
speedy delivery, expert personal help, lowest
prices, liberal time payment terms, assured
satisfaction. Get the latest 1953 ALLIED
Catalog. Keep it handy—and save time and
money. Send for your FREE copy today!

.’f”'- *’ lﬂ"]

ALLIED RADIO

World’s Largest Electronic Supply House

EVERYTHING IN
ELECTRONICS

a
ALLIED RADIO CORP., Dept. 2-A-3 [ ]
833 'W. Jackson Blvd., Chicago 7, Illinois :
[0 Send FREE 236-Page 1953 ALLIED Catalog. :
|
Name.......ccvinvnns 000000000 00000000000 0000 L
[ ]
"
Address. . ... 00000000006000030000000000000000003 n
|
(077 Zone State. . ..... :
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The stars show quality ascendant in the TV set owner’s
mind. Follow your stars—give the set owner the best
picture tube replacement—Rauland. Your Rauland
jobber anticipates your need today with a complete stock.
The Rauland Corporation, 4245 N. Knox Avenue,
Chicago 41, Illinois. MUlberry 5-5000.
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PERFECTION THROUGH KESEARGOCH
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to prepare for a good job or a business
of your own in TV SERYIC'ING

There are today more good jobs open
in TV Servicing than there are trained and
experienced men to fill them. Yes, thousands
of opportunities exist now for good-pay jobs
offering employment security for years and
years to come. Thousands of TV Servicing
jobs are going begging. Do you want one
of them?

Experts agree, that because of the critical
shortage of trained and experienced TV Serv-
icemen, and the tremendous future growth
of the industry, no vocational field today
offers more apportunities than TV Servicing.

The Big New industry
with a Greot Future

Television is just in the beginning stages of
its big industrial boom. Look at these amaz-
ing facts:

@ Lifting the freeze on new TV stations will
open many new TV areas ard will improve
the coverage of existing areas. The result will
be an enormous demand for TV receivers.

® Within a few years over 1000 TV stations will
be telecasting compared with 108 TV stations
rcow on the air.

® Nearly one-half of all families living within
the present TV areas do not yet own TV
receivers.

® The new trans-continental video network
plus better and more interesting programs
rlus larger viewing screens and color TV will
increase the installation of new receivers, will
induce present owners of 12-inch and smaller
size viewing screens to buy newer model
receivers.

® The power increases of many existing stations
and improved reception range of current re-
ceivers will result in receivers being installed
and serviced in the fringe areas of present
stations.

@ Under the FCC proposal, over 70 per cent
of all communities will be served by UHF
channels exclusively. This means TV service-
men must know UHF receivers before the
new UHF stations in their area are opened.

'
RCA Ipstitutes conducts a resident school in New
York City offering day and evening courses in Radio
and TV Servicirg, Radio Code and Radio Operating,
Radio Broadcasting. Advanced Tecnnology. Write
Jor free caralog on resident courses.

*

<

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK I4, N.Y.

JANUARY, 1953

RCA INSTITUTES, INC., Home Study Department RE-153
350 West Foerth Street, New York 14, N. Y.

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

® No one yet knows how great the industrial
TV market will be.

RCA institutes Home Study Course prepares
you for a Career in TV Servicing

The addition of the RCA Institutes TV
Service Training to your present radio-
electronics experience will qualify you to
step out and grasp the golden opportunities
that now exist in television—America’s fast-
est growing industry.

Learn at home—in your spare time—while
you study the practical how-to-do-it tech-
niques with how-it-works information. Easy-
to-read and easy-to-understand lessons under
the supervision of RCA engineers and ex-
perienced instructors quickly train you to
qualify for the many good jobs now waiting
for trained TV servicemen. Don’t pass up
this lifetime opportunity for financial security
and a bright future in TV, Learn TV Servic-
ingfrom RCA —pioneersand leadersin radio,
television and electronic developments.

v Send for FREE BOOKLET

Moil the coupon—taday. Get complete information on the
RCA INSTITUTES Home Study Ceurse in Television Servicing.
Booklet gives you a general outline of the course by wvnits.
See how this practical home study course trains you quickly,
easily. Moil coupon in envelope or paste on postal cord.

MAIL COUPON NOW!'!

Address__

I

|

|

|

|

|

|

| Name.
|

I

|
L

|

|

I

|

|

|

|

|
Cpleate print; l
I

|
.



16|

MOTOROLA-
DETROIT CO.

one of the country's largest dis-
tributors of television sets and
appliances

IS A PROFITABLE
ITEM TO STOCK
FOR 2 REASONS

1. TV SERVICEMEN BUY IT

“QOur - customers use Krylon and
plenty of it,” reports Motorola-
Detroit parts manager, Paul Wallace.
“The spray nozzle makes it easy to
insulate the complete chassis in a
matter of minutes.” Because of its
high dielectric strength, Krylon helps
prevent corona.

2. WE USE IT OURSELVES

Indoor service chief, John Workman,
reports, ““We use Krylon clear
" plastic coating to spray the bell part
of metal picture tubes. Krylon stops
dust from adhering to the tube and
prevents arcing. We find Krylon is a
must in television service operatioans.”

— ALSO

“Our appliance division
uses White Krylon to
touch up any white goods
that become chipped.
We're sold on White
Krylon for one big reason
—it won't wrn yellow."

At T Wi

Service Manager
Motorola-Detroit Co.

In U.S.A. and CANADA
SEE YOUR JOBBER

Or Write For Information

Department 3101

KRYLON, Inc.
2601 N. Broad St., Philadelphia 32

Leryyyc sprs!
K .r." Television US? ..

The Radio Month
®RM ON CHANNELS 4 AND 5 is

being caused by fixed-relay stations in
the 72-76-me band, according to a com-
plaint filed with the FCC by the
NARTB and station WCCO-TV, Min-
neapolis. In asking the Commission to
reconsider assignments in the 4-mc non-
TV gap between the channels, John M.
Sherman, technical director of WCCO-
TV, cited severe interference over large
areas in Wisconsin and Minnesota from

| police relay stations operating on 73.22

and 74.5 mec.

A SERIES OF SCIENCE FILMS will
be shown this fall on national TV net-
work programs sponsored by the Amer-
ican Telephone & Telegraph Company.
The 13 one-hour features will be made
for AT&T by Hollywood producer
Frank Capra. First two films to be pre-
sented are titled “The Sun” and “The
Moon”, with cost of production esti-
mated at $200,000 each.

U.H.F.-TV SIGNALS give practically
the same degree of coverage as v.h.f.
signals with the same transmitter
power, reports the RCA Victor Division
of RCA. Surveys made on KPTV, Port-
land, Oregon—the nation’s first com-
mercial u.h.f. station—show Class A
coverage over a 20-mile radius, assur-
ing good reception to 95% of the city’s
residents. Outlying districts within 30
to 40 miles of the transmitter get Class
B coverage over favorable terrain.
These signals reach 887 of the sur-
rounding population, only 6% less than
the estimated coverage for v.h.f.
transmission. (See also page 62.)

END OF RADIO LICENSE FEES and
opening of television field to private
broadcasters were demanded by Can-
ada’s Liberal Party Council. The 253-
member Council, in session at Ottawa,
voted the demands over the objections
of Revenue Minister McCann, who de-
fended the Government’s policy of vest-
ing exclusive television rights in the
Canadian Broadcasting Corporation.

WEST GERMANY'S TV NETWORK
now stretches from Hamburg to Co-
logne, carries two hours of regular pro-
grams daily. The NWDR (Northwest
German Radio) plans to extend the
chain of u.h.f. relay links to southern
Germany, and share programs with
Dutch and Belgian TV networks, which
also use the continental 625-line
standard.

THE "TELEPROMPTER," a device
which unrolls a prepared script that
can he seen only by the speaker, will he
available to public speakers, nationally
on a rental basis from the RCA Service
Company, Inc. First brought to the
public’s attention at the national politi-
cal conventions last July, the device
feeds the manuscript, in letters an inch
high, at a speed suited to the speaker’s
rate of delivery, and has been used for
several years in TV studios. Synchro-

| nized multiple installations allow the

speaker to move freely around the set
or platform without losing sight of the
written material.

PRIVATE RADIO-MESSAGE sc:vice,
already established in New York, Cin-
cinnati, and other U. 8. cities, was in-
augurated in Cleveland December 15.
Subscribers hear personal code signals
on vest-pocket receivers pre-tuned to
43.58 mc, then call service office for
message. The system is similar to the
Air-Call, operated in New York City by
Telanserphone, and described in this
magazine in October, 1951.

BLASTS AT TV PROGRAMS are no
novelly, but Frank P. Walsh of West
Hempstead, N. Y. hit the headlines
(and the family TV receiver) on Octo-
ber 20, when he made his with a 38-
caliber revolver. Walsh, who works
nights as a plant security guard, tried
vainly to sleep while his wife, mother-
in-law, and five children watched a
coast-to-coast comedy broadcast. Final-
ly, because “it was playing too loud,”
he put an end to the program with one
well-aimed shot through the picture
tube. His wife called police, but Walsh
was not held.

BETTER DRY BATTERIES are now
being made by micropulverizing the
chemical ingredients with ultrasonic
vibrations. The method was invented by
George Hunrath of Asbury Park, N. J.,
and is covered by U. S. Patent No. 2-
613,877. Reducing the particles to the
smallest possible size by supersonic
agitation increases their chemical activ-
ity by exposing more surface to
chemical activity.

CANADIAN WIRED-RADIO-TV
service is being sued for copyright in-
fringement. In a test case, Canadian
Admiral Corporation has asked the Ex-
chequer Court to hold Rediffusion, Inc.
liable for damages in retransmitting
Admiral-sponsored football telecasts
without authorization. Rediffusion, Inc.
rents radio and TV receivers, and sup-
plies programs over leased wires to
subscribers in Montreal.

AUDIO ENGINEERING SOCIETY
elected the following new officers at its
recent convention in New York City:
president, F. Sumner Hall, F. Sumner
Hall, Inc.; executive vice-president,
Jerry B. Minter, Measurements Corp.;
central vice-president, Walter S. Pritch-
ard, Ohio Bell Telephone Co.; western
vice-president, Richard L. Burgess,
Allied Recording Mfg. Co.; secretary,
C. J. LeBel, Audio Instruments Co.,
Inc.; treasurer, Ralph A. Schlegel,
WOR Recording Studios; governors,
Price E. Fish, Columbia Broadcasting
System; Jay H. Quinn, Fairchild Re-
cording Products Corp.; Carleton H.
Sawycr, Bell Telephone Laboratories.

BLACKMAILING TV-CHANNEL
applicants is a new racket reported
from Washington. The blackmailer
threatens to file a competitive applica-
tion for an unopposed channel assign-
ment unless paid off in cash or with an
interest in the station. This new varia-
tion on the old shake-down theme is
blamed on the shortage of FCC exam-
iners to handle contested applications
without delay. END

RADIO-ELECTRONICS
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Be ready for UHE in any loeation with (‘\.‘__
¢he first complete antenna line of its kind. Start ‘
today to build more profits and customer

confidence with new JFD UHE antennas,

Write for bulletins 172-6 for full details.

JED MEG. CO.

BROOKLYN 4, N. V. X
BENSONHURST 6-9200

world’s largest manufacturer of

tv antennas and accessories




2 GREAT BOOKS

By Milton.S. Kiver

IF ' YOU SERVICE TV
—YOU NEED THEM!

“TV Servicing Short-Cuts
Based on Actval Case Histories”

shows you how to
solve commonly
recurring troubles

the book thot really
teaches fast, expert
service techniques

This book describes a
series of actual TV service
case histories, each pre-
senting a specific problem
about a specific receiver.
The symptoms of the
trouble are described and then followed by a
step-by-step explanation of how the service
technician localized and tracked down the
defect. Finally, there is a detailed discussion
of how this particular trouble can be tracked
down and solved in any TV set. The discus-
sions which follow each case history are in-

valuable—they explain how to apply the |

proper time-saving servicing techniques to
any TV receiver. Here, in one volume, is the
successful experience of experts—to make

our service work easier, quicker, more prof-
itable. Over 100 pages, 514 x 814", illustrated.
Pays for itself on a single service job.

ORDERTK-1.Only.................. $1.50

““HOW TO UNDERSTAND AND USE

TEST INSTRUMENTS”

shows you how to get
the most from your
test instruments

Provides basic ex-
planations of how
each test instrument
operates; describes
functions of each con-
trol and shows their
e proper adjustment to
© place the instrument
in operation. Covers: Vacuum Tube Volt-
meters, AM Signal Generators, Sweep Signal
Generators, Oscilloscopes, Video Signal
Generators, Field Intensity Meters, Voltage
Calibrators. Describes each in detail; explains
functions; tells proper use in actual servicing;
shows how to avoid improper indications.
Because this book gives you a clear, complete
understanding of your test instruments, you
get more out of them, save time, and add to
our earning power. Over 175 pages, 8145 x 11",
illustrated.

ORDER TN-1.Only................. $3.00

HOWARD W. SAMS & CO., INC,

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

My (check) (money order) for $....covvunn.
enclosed, Send the following books:

|
|
|
I
J K-1 ($1.50) [ IN-1 ($3.00) |
|
|
|
|
|

I NOMe e eeeteeneeeereeroctionensnnars
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~ Radio Business

BAROMETER of the PARTS INDUSTRY

During November, 50 of the leading 400 manufacturers of Radio-

Television-Electronic parts and equipment made changes ir their lines.
Actually there was a decrease in “‘change activity” as compared to October.

In price revisions by the number of manufacturers and products affected,
the following summary illustrates the comparative trend for the months of

October and November.

| No. of Manufacturers

October November
Increased prices 13 16
| Decreased prices 11 7

| No. of Products ‘

October November
Increased prices | (113 204
Decreased prices | 49 136

For a summary of the most active product categories, see the following table:

Increased Decreased New Discontinued
Prices Prices { Products Products
Product Group —_— = | { -
No. of | No. of No. of | No. of No. of | No. of No. of | No. of
Mfrs., Products/| Mfrs. Products|| Mfrs. | Products| Mfrs. | Products
Attennas & Acces. 2 12%* 30| I2sx |7 | 124%* | 6 ' 102*% |
Capacitors 0 0 0 0 2 4§** 0 0 |
Controls & Resistors| 0 | 0 0 o || 1 | e 1| a4+ [
Sound & Audio Prod. 2 10* 2 2% [‘ 6 G1** 7 113%* '
. iy S PR | R — [ .
| Test Equipment | 4 | 6+ 0 o || 2 | & | 1 2xe
Transformers 1 36%* 0 0 5 57* | 1 13*
Tubes 5 10 1 so (1 | aaw || 4 14% ]
- E— -— - —e | { —— H
Wire & Cable 2 91%* 1 1* If 2 | 11%* 0 j 0

* Increase over ()etober
** Decrease from October

* Tncrease over Uctober
** Decrease from Oczober

Comiment: There 1s an apparent trend toward increased prices by the leading TV Tube

Manufacturers. While "*change _aﬂ[ivity" continues to center around the introduction of |
new items, it in noticeable at this time that there is o decrease in the number of manufac- ]

turers involved.

This data is prepared by the stafi of United Cataloy Publishers, Inec., 110 Lafayette Street,
New York, publishers of RADIO'S MASTER, the Officiel Buying Guide of the Parts Industry.

Merchandising and Promotion

P. R. Mallory & Co., In¢., Indianapolis,
is backing up its u.h.f. converter sales
with an aggressive promotion campaign.
The merchandising plan includes a con-
sumer product display, colorful banners,
and envelope stuffers. Newspaper mats
are also available in addition to sug-
gested news releases for local news-

papers. The entire campaign has been
tied together by advertising in con-
sumer and trade publications.

Alliance Manufacturing Co., Alliance,

| Ohio, has prepared a series of one-

minute TV spot film commercials in
co-operation with its advertising agen-
cy, Foster & Davies, Inc., Cleveland.
The commercials demonstrate the new
Alliance Cascanatic booster which
mounts out of sight on the back of the
TV set, is pretuned to all v.h.f. stations
and requires no manual controls.
Jensen Industries, Inc., Chicago, has
prepared a new replacement phonograph

needle wall chart designed to simplify
the work of the service technician and
record dealer. The unique guide also
aids in inventory control and shows
authorized needle substitutions. The
chart is available either directly from
Jensen Industries or from its distribu-
tors.

The Sylvania Television P’icture Tube
Division, Seneca Falls, N. Y., is ship-
ping its TV tubes for renewal sales in

a new factory-sealed carton which pro-
vides easy and safe handling. The new
carton also adds an attractive note
when displayed in service technicians’
shops.

Allen B. Du Mont Laboratories, cath-
ode-ray tube division, Clifton, N. J,,

RADIO-ELECTRONICS



J. E. SMITH
President
National Radio
institute
Washington, D.C.

YOU LEARN SERVICING

| Will TrainYou at Home

for Good Pay Jobs, Success in

A RADIO-TELEVISION

YOU LEARN COMMUNICATIONS

by practicing with equipment | furnish

You build valuable Muliitester
(at left) as part of my Servicing
Course. You use it to make many
tests, get practical experience,
make EXTRA money fixing
neighbors’ radios in spare time.
Many of my students earn $5, $10
a week extra while learning. 1
send you many other kits too.
You build a modern Radio. You
build many circuits common to
Radio and Television. All equip-
ment is yours to keep. Read about
and see other equipment in my
free hook. Mail card below.

» i
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by practicing with equipment I furnish

As part of my Communica-
tions Course I send you kits
of parts to build the low
power broadcasting trans-
mittec shown at right and
many other circuits common
to Radio and Television You
use this equipment to get
practical experience putting
a stafion “‘on the air,” per-
forming procedures demanded
of Broadcast Station opera-
tors. I train you for FCC Com-
mercial Operator’s License.
Mail Card for Sample Lesson
and 64-Page Book. FREE!

THEVISlON is Today’s
Good Job Maker

In 1951 over 15,000,000 bomes had Television sets,
more are being soid every day. 108 TV stations are
already operating, over 1800 are now authorized and
many hundreds are expected to be on the air in
1953. This means new jobs, more jobs and better
pay for trained men. The time to act is NOW! Start
learning Radic-Television servicing or cominunica-
tions. Want to get ahead? America’s fast growing
industry offers good pay, a bright future and
security. Cut out and mail card now. J. E. Smith,
President, National Radio Institute, Washington, D.C.

i&%&

CUT OUT AND MAIL THIS CARD NOW

N N 3 N ¥ _J N N &R N N § N N K N N ]

Sample Lesson & 64-Page Book

Both FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You’ll
also receive my 64-Page Book, “How to Be a Sue&cess
in Radio-Television.”” Mail card now

NO STAMP NEEDED! WE PAY POSTAGE

M: J E SMITH President
Ngational Radio Institute Washington 9 D.C
Mail me Lesson and Book. “How to Be a Success in Radio-

Television.” (No Salesman will call. Please write plainly.)
NAME . . ... AGE. .
ADDRESS

CITY.... ........... . ...ZONE. .. .STATE..




Train at Home to JumpYour Pay
asaRADIO-TV Technician

There’s a Bright Future for You in
America’s Fast Growing Industry

Do you want good pay, a job with
a bright future, security? Would
you like to have a profitable business
of your own? If so. find out how
you can realize your ambition in the
fast growing RADIO-TELEVISION
industry. Even without Television,
the industry is bigger than ever
before. 105 million home and auto
radios, 2900 Radio Broadcasting
Stations, 108 TV Stations with 1800
more now authorized. Expanding
use of Aviation and Police Radio,
Micro-Wave Relay, Two-Way

NRI Training Can Lead

to Jobs Like These
in RADIO-TELEVISION

BROADCASTING
Chiet Technician
Chief Operator
Power Monitor
Recording Operotor
Remote Cantrol
Operator

SERVICING

Home and Auto
Radios

P.A, Systems

Television Receivers

Electronic Controls

FM Rodios

IN RADIO PLANTS
Design Assistant
Transmitter Design
Technicion
Service Manoger
Taster
Serviceman
Reseorch Assistant

SHIP AND HARBOR

RADIO

Chief Operotor

Assistant Operater

Radiotelephone
Operotor

GOVERNMENT RADIO

Operotor in Army,
Navy, Morine Corps,
Coast Guard

Forestry Service
Dispatcher

Airways Radio
Operator

AVIATION RADIO

Pione Rodio Operator
Transmitter Technicion
Receiver Technician
Airport Tronsmitter
Operator
TELEVISION
Pick-up Operator
Voice Transmitter
Operator
Television Technician
Remote Control
Operator
Service and
Mointenance
Technicion

POLICE RADIO

Transmitter Operotor
Receiver Servicemon

Radio for buses, taxis. etc., are
making opportunities for Servicing
and Communications Technicians
and FCC Licensed Operators.

You Learn by Practicing
with Kits | Furnish

With both my Servicing Course and my
NEW Communications Course 1 send
you many Valuable Kits of Parts. They
“bring to life”” theory you learn in my
illusirated texts. Mail card for my big
64-page book. It shows photos of equip-
ment you build from kits 1 send.

My Training Includes Television

Both my Servicing and Communications
Courses include lessons on TV prin-
ciples. Your get practical experience by
working on circuits common to both
Radio and Television. My graduates are
filling jobs, making good money in both
Radio and Television. Remember, the
way to a successful career in Television
is through experience in Radio.

Send NOW for 2 Books FREE
Mail the Postage-Free Card NOW!

What will YOU be doing one year from
today . . . will you be on your way to-
ward a good job of your own in a Radio
and Television service shop or business?
Decide now that you are going to know
more and earn more! ACT NOW! Take
the important first step to a career and
sccurity. Send the postage-free card now
for my FREE DOUBLE OFFER. You
get Actual Servicing l.esson. Also my
64-page book, ““How to 3¢ a Success in
Radio-Television.”” Read what my grad-
uates are doing, earning; sce equipment
you practice with at home. Mail card
now. J. E. SMITH, President, National
Radio Institute, Washington 9, D.C.
Qur 39th year.

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

4¢ POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts.,,N.W.
Washington 9, D. C.

J. E. Smith, President
Notional Rodio Institute

‘I'he men whose letters are published
below were not born successful.

At one
time they were doing exactly as you are
doing now . . . reading my ad! But they
acted. They decided they would know more
... 80 they could earn more! They acted' )
Mail the card how for my 2 books FREE. i -

Handicapped
but Successful

I am now Chiefl knagi-
neer at WHAW. My
left hand s off at the
wrlst. A mancando ., . -
If he wants to.” R. J. }
RBalley, Weston, W._ Va,

Control Operotor,
Station WEAN

‘1 received my lleense

e and worked on ships. 4
R Now with WEAN as
. controll operullor‘ NRI !
» course is complete,”” R, -
- | Arnold, Rumford, R. I. V

-

Hos Growing
Business

‘Am hecoming expert
Teletriciun a8 well as
Radiotrician. Without
your course this would
be tmpossible.” P,
Brogan, Loulsville. Ky.

-

J

$10 a Week
In Spore Time

‘'Before finlshing, I
earned as much as $£10
a week in Radto servis-
ing, In my sapare time I
recommend NRI'. 8.
J. Petruff, Miaml, Fla.

Trained Men Make
Money In TV

‘L am now serviecinu
Televizion. Your course
enabled me to repair
TV recelvers without
any trouble.”' R.
Currler, Falr Haven, Vt.

Got Pirst Job
Thru NRI

“My firat Job waa wirh
KDLR. Now C(‘hinrf
iingr. of Radlo Equi)-
ment for Police ard
Fire Dept.'' T. No-tem,
Hamilton, Ohlo.

Find Out What RADIO-TV Offers You

SAMPLE LESSON
and 64-PAGE BOOK

: Make Extra Money While Learning

Keep your job while training. %,
Many NRI students make $5,
$10 and more a week extra
fixing neighbors’ Radios in spare
time while learning. I start
sending you special booklets
that show you how to service
sets the day you enroll. Multi-
tester vou build with parts 1
furnish helps discover and cor-
rect Radio troubles.

Want Your Own Business?

Many N.R.I. trained men start
their own business with capital
earned in spare time. Let me
show you how you can be your
own boss. .. Robert Dohmen,
New Prague, Minn., (whose store
is shown at right) says, “Am
now tied in with two television
outfits and do warranty work
for dealers. Often fall back to
N.R.I. textbooks for informa-
tion on installing Television sets.”




For faithful tone reproduction . .. high fidelity
at low volume level — use Centralab’s Compentrol

: PRICES
/7' N Y: and 1 meg. —
~IX o ) Plain Type $2.50;

% \, SwitchType$3.00

Switch type Compen-
trol shown above.
Plain type at right.

Centralab components are safest for guaranteed servicing

OU can stake your service reputation on the Centralab

Compentrol. That’s because this combination volume
control and Printed Electronic Circuit faithfully repro-
duces the high-pitched tones of the operatic soprano —
or the deep bass notes of the boogie woogie beat . . .
when volume is sct at low level.

A Division of Globe-Union Inc.
Milwavkee 1, Wisconsin
In fact, Compentrol was especially developed to better In Canada, 635 Queen Sireet East, Toronto, Ontario
reproduce the apparent bass and treble response of
radios, audio amplifiers, phonograph combinations and

television sets. Use it as a business builder as well 1s for vour copy of this 32-rase i wlex ‘
replacement sesvice. It actually improves original perform- latesc developments in tl.e fast-changing

: ; N . N electrenic field, plus a 16-page booklet
ance! What's more, its low price will fit any pocketbook. telling the whole Compentrol story. See

your distributor or use the coupen.

Because of its design CRL’s Compentrol needs #9 ad- -
ditional amplification. There is no insertion loss when EREARREAREENNENCENNECEEEEE N
] .

you use Compentrol. CENTRALAB, A Division of Globe-Unian Inc.

The Centralab Compentrol is furnished in %3 or 1 meg. B [ L £y LIRET 0 th ik

—plain or switch types. Switch is SPST, and an insulated
switch shield is furnished for a-c shielding. Most ampli-
fiers use a plain type. For complete details, ask your

Please send me my copy of the new Compentrol Booklet as
well as Centralab Catalog 28 at once and without charge.

e Name...... e oo PoOSIE
Centralab distributor, or use the coupon. e ostion
Company....
Make your Centralab distributor ATl s USSP

headquarters for
excct electronic replacements

JANUARY, 19583

City.... \.......State.
ENEEEEEEEEENJENEEERENERNEEFEREDENEEREDE
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reported its recent Tele-Mirror promo-
tion as one of the most successful yet
undertaken by the Division, according
to Edwin B. Hinck, sales manager for
the Replacement Sales Department of
the division. Based on the success of
this campaign, similar promotions di-
rected to the service technician will be
forthcoming.

Cornell-Dubilier Electric Corp., South
Plainfield, N. J., is giving away a useful
clear plastic compartment case with the
purchase of each of six new C-D Twist
Prong Capacitor Kits. The see-through

»
~. No. 7
e PACTOR KT
L |/ \‘ ® RCA - CAS I

—— ’
—— . 3
= ~ 0 CAPACITOR KIT Na
e
g MOTOROLA - APACT

B s

@ T = CAPACTIOR KT No. 5
)

L

, @ ADMIRAL:- CAPACITOR KIT No. 6

% U ——

\

Merit's TV full-line offers the most
complete line possible for universal
replacement plus exact replacements
where required. A new Merit TV
Replacement Guide No. 405—
including universal components and
exact replacements for over 6000
models and chassis—can be obtained
from your Jobber or by writing:
MERIT- COIL AND TRANSFORMER CORP.,
4425 N. Clark Street, Chicago 40.

Radio Business

compartments are ideal for storing
screws, tubes and small parts of all
kinds.

Allied Radio Corp., Chicago, in co-
operation with the American Radio Re-
lay League, distributed a free booklet,
“You Can Be There,” to radio clubs,
classes, and other groups of radio or
electronics students or hobbyists. The
booklet tells the story of the romance
which amateur radio operation offers
young men.

RMS (Radio Merchandise Sales), New
York City, conducted another in its
series of forums for TV service tech-
nicians in Portland, Ore. The forum,
which was co-sponsored by Pacific Sta-
tionery and Central Distributors, TV
parts distributors, and arranged by the
Burt Porter Co., RMS representative
in the Pacific Northwest, emphasized
u.h.f. antenna problems.

Production and Sales

The RTMA reported that 3,670,591
TV sets and 6,689,535 radios were pro-
duced during the first nine months of
1952. The association pointed out that
September, 1952, production of 755,665
TV sets was 1249 over industry output
for September, 1951.

Shipments of receiving tubes by mem-
bers of the RTMA totaled 34,196,286,
valued at $24,432,747%, a substantial in-
crease over shipments for the previous
month and for September, 1951. During
the first nine months of 1952, 245,689,-
629 tubes were shipped, compared to

Merit IF-RF Coils include a complete line of TV replacements.

New in the Merit line of practical
recommendations is the Model
HVO0-9 AUTOFORMER for exact
replacement in RCA Hoffman and
Hallicrafters. Designed for picture
tubes 21" and up,

ON BROWNE ADVEPTISING

280,795,338 during the 1951 period.

General Electric Tube Department's
manager of marketing, E. P. Peterson,
Schenectady, predicted production of
6,200,000 TV sets during 1953, the high-
est since the record year of 1950. He
said that 435,000,000 receiving tubes
would be produced during 1953, as com-
pared with an estimated total of 375,-
000,000 for 1952,

Westinghouse Television-Radio Divi-
sion plant at Sunbury, Pa., reported an
unprecedented high in employment and
production figures. Employment figures
were running 28¢% over the similar
period of 1951; production topped last
year’s figures by 35%.

New Plants and Expansions

CBS-Hytron, Danvers, Mass., is con-
structing an addition to its TV picture
tube plant and large warehouse for
TV picture tubes at Newburyport, Mass.
The additions will enable the company
to handle the production of 24- and 27-
inch picture tubes in volume. The com-
pany expects that the construction of
the new buildings will be completed by
the middle of 1953.

Clarostat Manufacturing Co., Inec.,
Dover, N. H., opened an additional plant
in the Chicago area. The new plant, now
in operation, was purchased so that the
company would be in a better position
to serve its Midwest and Western cus-
tomers.

Raytheon Manufaeturing Co., Walt-
ham, Mass., is constructing a new
$2,000,000 electronics laboratory in Bed-
ford, Mass., designed to be one of the
most modern and efficient of its kind.
The new building is being constructed
by Raytheon for the Navy and will be
used by the company as a research and
development center.

General Electric is now producing
u.h.f tuners for its TV sets at its Re-
ceiver Department plant, Auburn, N. Y.
One hundred and fifty emplovees were
added to the payroll to handle this new
production.

General Cement Manufacturing Co.,
Rockford, Ill., opened new warehouse
facilities in Los Angeles to provide
West Coast parts distributors and serv-
ice technicians with better service and
faster deliveries.

Synthane Corp., manufacturer and
fabricator of laminated plastics for in-
dustry, added a twe-story brick wing
to its plant at Oaks, Pa. The new wing
marks the eleventh plant expansion
since the company’s original factory
was built.

Hammarlund Manufacturing Co., New
York City, leased an additional 12,000
square feet of space at 541 W. 34th
Street.

Radio City Products Co., New York
City, moved all its test equipment pro-
duction facilities to its Easton, Pa.,
plant. The Engineering, Sales, and Pur-
chasing Departments and the general
offices will remain in New York City.
Walter Jonas, production manager, will
direct operations at both plants. Burt
Levy was appointed sales manager of
the Jobber and Industrial Division. END

RADIO-ELECTRONICS



MAKESHIFT
REPLACEMENT
PICTURE
TUBE

RAYTHEON MANUFACTURING COMPANY

JANUARY, 1953

Are you sticking your neck
out on Picture Tubes?

You are if you’re using makeshift replacements instead of brand
new tubes. You may think you’ll save a little money but you could
lose your good reputation. Play it safe. Use the tubes that are
given 101 rigid quality tests and checks to insure their electrical
and mechanical perfection . ..

B <
TELEVISION PICTURE TUBES

These brand new tubes, the precision products of a multi-million
dollar corporation, are creating satisfied customers with their
superb performance wherever they are installed. And this quality
performance is enhancing the reputa-
tion of the Service Technicians who in-
stall them. Protect your future with
RAYTHEON TV PICTURE TUBES.

Use RAYTHEON TELEVISION PICTURE TUBES -
They're Right for Sight . . . und Right for You ... ond Always New!

RA_YTHEO’[J{

RAYTHEON MAKES ALL THESE:



- SYLVANIA PICTURE TUBES

“ITe A TRUE

. BLUE-RIBBON
TUBE” i

Only Sylvania tubes showed NO FAILURES
after 1400 hours ... at accelerated voltages

Exhaustive tests conducted under
the supervision of an outside impar-
tial laboratory, the United States
Testing Company, showed Sylvania
Picture Tubes lasted longer than
any others tested.

These tests included the picture
tubes of nine leading manufactur-
ers. All tubes were placed in identi-
cal test racks and tested under iden-
tical accelerated voltages. At the end
of 1400 hours, only the Sylvania

Picture Tubes showed no failures.

These tests definitely establish the
outstanding dependability of Syl-
vania Picture Tubes. They prove
that these tubes will best uphold
your reputation for fine performance
in the sets you manufacture, sell or
service. Send today for complete de-
tails about Sylvania Picture Tubes.
Sylvania Electric Products Inc.,
Dept. 3R-1701, 1740 Broadway,
New York 19, New York.

ciit]
)

Lasted Longer than others tested!

re ]
| BEST IN
OVER-ALL !

: POINT -
. QuauTty! |
- ul

SYLVANIA
OUTLASTED
ALL TUBES

TESTED

Lnunn-.ua-an-’

-

TESTS CONDUCTED
BY U.S. TESTING

COMPANY | B

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC

PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT
BULBS; PHOTOLAMPS; TELEVISION SETS

RADIO-ELECTRONICS
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TRAINING TO FIT YOU
FOR THE BETTER PAY JOBS

Thousands of new Job: w 1} open up right
im your ewn state. row that the govern-
ment has lifted restriciloas on new TV
siations. My simple, swocessful methods
have helped hundreds of men —~ most of
them with NO PREVIOUS TRAINING -~
find places In America's booming TELE-
VISION and tlectrunics industries. You
toa cin et the success and happiness
you alwavs wanted out of life within
months . . . studyinz al home .. . ax 1
train you to hecome & full-fledged TV
TECHNICIAN. Mary of my students make
as much asx 3$235.00 = week repairing
Rad10-TV sets in thelr spzre time while
fearning . . . jay ther entire tralning al-
maost from the very leg:madny fromy spare
time earnings . start their own profit.
able se¢rvice business.

But 1 don't stop after 1 qualify you as a
TV Technician . . . althouxh right there
vou can choose fromy amony dozens of
fescineting carcers! | continue to train
you — AT NO EXTKRA COST — to qualify

“er even better pay in tne BFTTER JOBS
that demand FCC licentex. with my

ms FCC COACHING counss

THE BEST JOBS IM TV ANO RADIO
REQU.RE AN FCC LICENSE.

"Given at NG EXTRA COST after ™
Tneory and Practice is comple}gd

NUW’

you have

ADVANCED
FM-TV TRAINING

previous Armed Forces or
uvnuan radic experience—my ADVANCED
COURSE can save vou tiouths of training,

Full theory and practical training . . .
complete with kits, inclaging B1G SCREEN
TV RECEIVER and FREE FCC License

Coaching Course.
EMPLOYMENT

FREE “35ane

My vocational adviser will help you ob-
Wwin a good-paying icb in the locality of
Fuur choice.

THOUSANDS OF NEW JOB

TELEYS)

HOME IN yoyg sPARE
MORE varue!

YOU GET A ROUND TRIP TO

NEW YORK

AT NO EXTRA COST

FROM ANYWHERE IN THE U.S. OR CANADA
— | pay your way to New York and return,
PLUS 2 FREE weeks, 50 hours of asdvaaced
instruction and shop training at the PIERCE
SCHOOL OF RADIO & TELEVISION. You
use modern electronics equipment.
ing student-operated TV and Radlio stations.
You go behind the scenes of New York's
big Radio-TV centers, to study fArst hand.
this AT NO EXTRA
COST! tApplies to complete Radlo-TV course

And [ givz you all

only.)

Only RTTA makes this amazing offer.

Trnln\n. Associstion. Exec. Db,
of Plerce Schao! of fladio and
Televiston,

(I GIVE YOU

MORE touement

TO TRAIN YOU BET'TER

Set up your own home laboratory with the
15 BIG TV-Radio kits we send you. You
bulld AND KEEP your own complete BIG
SCREEN TV RECEIVER, Super-Het Radio
Receiver, R.F. Sixnal Generator, Combina-
tion Voltmeter - Ammeter- Ohmmeter, C-W
Telephone Recelver, AC-DC Power Supply.
Everything s furnished complete, including

all tabes, plus big TV picture

tube

e

I GET MY
GRADUATES GOOD PAYING JOBS

““Tharks t0 your traintng, 1
uslifted for 8 gcod Job as a
eceiver Tester Bt Federal Tele-

phone an¢ Radio
— Paul Frank Seier

=l

C I T Y I'm making guod money in my
OwAn Lusipness, repeiring and in-
stallinzg sadioc wnd T sets —
thanke to your training.®

‘’Your excellent tastruction heloed
me get my present job as an
ajrport radio mechanic for Ameari.
car Airlings. -~ Eugene E. S8asko A
inelud-
“‘I'1l1 always be ateful to emu‘r

trainimyg wi tch helped me ge
gresent fime position as Auslsmnt

~ Norman Weston

Many others working at NBC, RCA, CBS,
DuMont, Philco, Emerscn, Admiral and

other ieading fir) me.

VETERANS!G 3¢

MY SCHCOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW
G.l. BILL} If discharged after June 27, 1950 — CHECK COUPON BELOW!

BOTH FREE! New
| lustrated Book
and Sample
Lesson. Learn
How My
Simple
Methods
Make
Success

RADIO-TELEVISION TRAINING ASSO(IATION

162¢ Broadway, Radio City Station, New York City 19, N. Y.
LICENSED BY THE STATE OF NEW' YORK

1953

Alsc approved for RESIDENT TRAINING
in New Yerk City ... qualifies yau for
full subsistence allowance up *o $160

per month,

Mr. Leenard C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION
1629 Bru.ldw.lv Radio City Station

New York 19, N. Y. Dept. R-1

Dear Mr, l..lne Mal me your NEW FEEE BOOK and
SAMPLE LESSON !h.lt will show rmi¢ how [ can make BIG
MONEY in TELEVISION. 1 understand 1 am under no
obhigation and no salesman will call,

(PLEASE PRINT PLAINLY)

Name - Age

Address e -
City Zone State — 3

I am iateresied In: O Radio-TV 0O Advanced FM- T\’
VETERANS: 1If qualified under new G.I. Bill. cheek your
chote¢: O Home Study [ Resident Study

ON

— Irwin Polansky L e

arts Manager.’'* g

l
|
I
I
i
d



HERE'S WHY

ALLIANCE TENNA-ROTOR

IS THE ANSWER TO

UHF recepTION!

ALLIANCE TENNA-ROTOR, properly
e directional antennd, assures top gain

s—UHF and VHF.

highly directional!
he antenna—puts it right on th

Weather-sealed

installed, on on
from all station rotator unit

® UHF is more critical—
Tenna-Rotor is accurate—pin-points

® Many channels are changing!®*
Tenna-Rotor gives directional all-channel reception—stops costl

alterations and re-alignments.
® Make ONE antenna installation the
final installation!

It pays to insist on Alliance Tenna-Rotor!
/(\\

- ':'M ‘P-O RTANT NOTICE!
Sicl UHFe\;lsl:r:,demund-chunges in present anten-
Current FCC ruling:haveH:sssi'g:::n; meﬂln e 1o ol

e . channel chan
Z:Z f:;;cirofﬂ::dVHF .sfcmons. This makes single-chagniselk::nr;::r:tll);
b N po‘smon a‘n.fennas obsolete! Prepare now. Meet
ges in television with ALLIANCE TENNA-ROTO;

e beam!

y antenna

225 5,

S ollie

Sold by I I o
Automatic HIR with di . a
indicator Con'ro:v;:rk:l;e;;t;; ETVZrDyea:'erS I a n c e
where TENNA
e ROTOR

(TV ANTENNA ROTATOR)

RADIO-ELECTRONICS
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W RARD :antennas have all the UHF-VHF answers!
UHF

on|y for Old insta"aﬁons Add it to present VHF installations and you have a
complete UHF-VHF Antenna . . . covers all UHF

channels with high gain . . . small, neat and pre-

assembled. JAZZ TROMBONE is the first new UHF

only antenna.. .. an exclusive WARD development.

brings in all-channels, all-frequencies —both VHF
and UHF—with one single Antenna. .. the complete-
ly universal WARD TROMBONE. For new installa-

tions nothing compares with WARD TROMBONE.

This brand new WARD item completely solves the problem
( ) of lead-in lines, where separate UHF and VHF Antennas
THE DIPLEXER 5% E’,EH i + <7~~~ are employed. Simply attach the two lines to THE DIPLEXER-~ -~ D
o ¢ and extend one single line from the DIPLEXER to the TV il
receiving set.
e

tHE WHRD probucTSs CORP.
Nt ra00 2

DIVISION OF THE GABRIEL COMPANY
H"T?E

v

1148 EUCIid Avenue . Cleveland ]5, Ohio In Conodo: Atlos Rodio Corp., Lid., Toronto, Ont.
JANUARY, 1953
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950K R-C BRIDGE &
R-C-L COMP, KIT $19.95
WIRED $29.95

145K SIG. TRACER

KIT $19.95 WIRED $28.95 360k SWEEP GEN

KIT $34.95 WIRED $49.95

OVER 1/4 MILLION  *i
m INSTRUMENTS |

m use the world over!, '

W 536k MULTIMETER
KIT $12.90 WIRED $14.90
1,000Q/v; 31 ranges

320K SIG. GEN.
KIT $19.95 WIRED $29.95

New 377« sine & souase
WAVE AUDIO GEN. KIT $31.95
WIRED $49.95

EICO new modem facilities for research,
development and production—your greater
assurance of . . .

| //
L2,
LABORATORY PRECI.YIOIV AT LOWEST COST

NEW AUDIO GENERATOR

T
\ ==/
J‘?

11

1040K BATTERY ELIM
KIT $25.95 WIRED $34.95

? e Accuracy: =39
‘L?’ ! ;:{‘sﬁqug‘“?&csgf’;fg’; * Sine Wave Range: 20-200,000 cps in 4 bands
P ® Square Wave Range: 60-30,000 cps

‘»l * Freq. Response: *1.5 db, 60 cps-150 kc.
*’ * Output Voltage: 10 volts across 1000 ohms (rated load);

el 14 volts across 10,000 ohms; 8 volts across 500 ohms

32' * Distortion: less than 1% at rated output (100 mw) ' K:::7:3‘ o5

® Hum: less than 0.4% of rated output
® Clear, three-dimensional drawings and simplified ~WIRED $49.95
construction information. 15-page Instruction Book
describes circuitry, applications and maintenance.

625K TUBE TESTER
KIT $34.95 WIRED $49.95

e &
CRA PIX TUBE ADAPTOR
for Tube Tester $4.50 ”¢W565K MULTIMETER

KIT $24.95 WIRED $29.95
20,000 Q/v; 31 ronges

You Build EICO Kits in One

315K DELUXE S1G. GEN.

Evening, but . . . They last a KIT $39.95 WIRED '$59.93
Lifetime! and You
SAVE OVER 50% o050
YOU be the judge. See the famous EICO line S
TODAY — in stock at your local jobber — HiGH voLTAGE
and SAVE! :

221K VIVM $25.95
WIRED $49.95

Write NOW for FREE newest Catalog 1-CA.

. 4 . 2

test instrument values bear the name—
LRI 425K 5°-PUSH-PULL SCOPE
KIT $44.95 WIRED $79.95

See EICO's other ad on Inside Back Cover of this magazine.
ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y.

© 1953 Reg. [1.S. Pat. OT, Prices 5% higher on West Coast. Specifications and prices subject to change without notice.
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NEW TELEVISION TRENDS

Vital new developments in television . . .

T NOW BECOMES apparent that television, as far as
entertainment is concerned, will take a distinctively
new road in the near future. With a few exceptions,

¥ radio broadcasting in the past made it possible for
listeners to receive almost every imaginable program that
could be broadcast. (These few exceptions were primarily
major prize fights which were not broadcast because the
promoters felt that their gate receipts would suffer.)

With television, broadcasting no longer is blind. The
promoters of sporfs, Broadway shows, operas, and similar
events are convinced that television would be a far-too-
powerful competitor if such entertainment were broadcast
free of charge.

I foresaw this situation 20 yvears ago in an article en-
titled “The Tele-Theater” in the January-February 1932
issue of my former publication, TELEvVisioN NEws. This
situation was amplified in an editorial entitled “The Tele-
Theater” in the January 1951 issue of RADI0-ELECTRONICS.
It is now nc longer news that recently important sports
events have been televised exclusively to theater chains in
various parts of the country, where admission is charged
to view the event.

As this issue of RADIO-ELECTRONICS goes to press, the
first closed circuit telecast of Metropolifan opera is about
to be shown in a number of theaters in the U.S.
(December 11th.)

To expand its activities, as well as its income, the Metro-
politan Opera Association, Inc. arranged to have the entire
opera “Carmen’” broadcast in conjunction with the Theatre
Network Television, Inc. This particular telecast runs for
more than three hours, and takes in the entire opera from
beginning tc end. Over 30 theaters in the principal cities
from coast to coast signed up as participants in this trial
event. The price scale in each theater was determined by
local management, but it was stressed that the tickets were
sold at reasanable prices. The Metropolifan Opera Associa-
tion, Inc. shares in the returns from the theaters on a per-
centage basis.

[t appears certain that important Broadway plays will
soon follow this innovation. The trend is bound to follow
this particular pattern, and it looks as if the teletheater is
with us to stay, for a long time to come.

At present it would probably not pay sponsors to offer
free broadcasts to the televiewing public of Broadway
plays, grand opera, and other important entertainment
events. It will be possible, however, in the future, when
there are as many television sets as radio receivers in the
country.

The question has been frequently asked: “Where does
the private television set owner fit in this type of arrange-
ment?”’ At the moment he simply is not being considered
at all, for the simple reason that the new trend is away
from broadeast television. 1t is a private endeavor of a
group of entrepreneurs bent on filling their theaters which
have been more or less emptied by the terrific competition
of broadcast television.

Fortunately, the television owner may not always be
barred from seeing a Metropolitan Opera broadcast, or a
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Broadway play broadcast, in his own home. Once more
science is coming to the rescue. Indeed, it may be quite
possible that in a few years a television owner may not
have to go to his local theater to see an important Metro-
politan Opera. My editorial, “Magnetic Tape TV Record-
ing,” in the November 1952 issue of RADIO-ELECTRONICS,
pointed out that it will soon be possible to record television
programs on a magnetic tape. When the final bugs have
been eliminated, the way will be open for a central dis-
tributing agency to sell magnetic television recordings or
rent reels of important productions—the Metropolitan
Opera included—to everybody in the land. All that the
home television owner will need is a special television tape
reproducer which can be put on top of or near the tele-
vision receiver and connected to its circuits without dis-
turbing it. Then by merely pressing the switch the record-
ing will reel off and the action will appear on the screen.

It should be possible to mass-produce the magnetic tapes
at a reasonable price so that play or opera performances
can be sold or rented at a reasonable rate. Quite possibly
Broadway producers and opera companies will realize even
more money thus than from theater television. If only 25¢
of the television set owners would subscribe to the tape
service, it would work out to a very substantial figure, ex-
ceeding the amount paid by the theaters many times. At
this moment it is anyone’s guess how much the magnetic
tape reels will be sold or rented for.

Naturally, the television set owner still would have to
pay a fee to participate in such an entertainment setup,
but hit is gnite probable that most people would not object
to this.

In the meanwhile, new owners of television sets will have
little to complain about because the price of television re-
ceivers is continuously going down. This is also a well-
defined trend. Already several of the large television
manufacturers are selling high-grade 21-inch-screen sets
below $200, which is an important reduction from former
price levels for similar sets.

Indeed, the lower prices will probably continue for quite
a while. With new engineering techniques, such as tran-
sistors, appliquéd—the so-called plated-circuits, it will be
possible in the future to make still greater price conces-
stons. The reason is that in television sets the labor cost
is a very appreciable portion of the total manufacturing
cost of the receiver. With the appliquéd circuits, the cost
can be reduced still more. It therefore would appear that
21" screen and larger sets selling around $150 and less are
not at all impossible within the next few years.

This trend is in the right direction because it paves the
way for celor television. At one time it was thought that
a good color television receiver would cost between $400
and $500, but in the light of new techniques it would ap-
pear that when and if color television sets are marketed,
they will probably sell for between $200 and $250, and
perhaps even lower.

Most likely these sets will also include magnetic tape
equipment to view—at a cost—Broadway shows, operas
and other closed circuit features not normally broadcast.
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URF
OPENS
UP

By RAYMOND F. GUY*

OMENTOUS events, of deep

significance to the readers of

RADIO-ELECTRONICS, are tak-

ing place in television. In the
May, 1952, issue, an article by this
author outlined the “TV Pattern for
the Future”, based upon events, de-
velopments, and trends immediately
prior to the lifting of the television
freeze. That longawaited event is now
history, and already the Federal Com-
munications Commission is well ad-
vanced on its program of authorizing
television station construction permits.
Initiation of TV service in scores of
communities is now imminent, millions
of new receiver installations will be
necessary, and the readers of these
pages will be vitally concerned with
the installation and servicing of these
receivers. It is again timely to look to
the present and future responsibilities
and opportunities placed before you.

Following a number of years of basic
research and investigation of wu.h.f.
wave propagation and the development
of tubes and circuitry, the Radio Cor-
poration of America and the National
Broadcasting Company on December
29, 1949, placed in operation in the
Bridgeport-Stratford (Connecticut)
area their historic experimental sta-
tion KC2XAK, the u.h.f. pathfinder for
the industry. On August 23, 1952, this
station signed off for the last time.
Within four days, the antenna, tower,
and apparatus had been completely
dismantled and were on the way to
Portland, Oregon.

Within 60 hours of its arrival at
Portland, it had been installed on a hill-
top site recommended by this writer
and was ready to render the first TV
broadcast to Portland. Within a few
days the FCC granted special tem-
porary authorization for the service to
start and thus the Bridgeport veteran
transmitter embarked on a new career
in virgin territory as the world’s first
commercial u.h.f. TV station, bringing
TV for the first time to nearly 1,000,-

*Manager, Radioc and Allocations Engineering,
National Broadcasting Company, Inc.

000 people. Only about three weeks
from the time the apparatus was
signed off at Bridgeport, it began com-
mercial operation in a city 3,000 miles
away.

The excitement and impact of this
momentous event- in Portland and
throughout the industry beggars de-
seription. Transcending all other topics
of local conversation and news, it es-
tablished a precedent which others will
strive to equal, perhaps in your com-
munity. Coming unexpectedly soon, the
rush to acquire receivers and convert-
ers sparked off crash programs among
the manufacturers, distributors, deal-
ers, and service companies to rush
equipment to the area and meet the de-
mand. During the first three months
of TV service in Portland, it was an-
ticipated that at least 60,000 receivers
would be purchased and installed with-
out substantially blunting the sharp
edge of the feverish demand. In one
large store alone, a million dollars
worth of receivers were sold in 10 days
and list prices are the order of the day.

What happened in Portland may
happen in your community. The press
and radio gave almost hourly bulletins
on the activities at Council Crest Park
where the new TV station was being
built. Local columnists speculated with
every new edition as to the probable
aopening date for the station. A cortest
was held—with a new TV set as a
prize—for the citizen who most closely
guessed the day, hour, and minute that
the station would officially open. People
from all over the area flocked by the
thousands to the transmitter site to
see their first TV station being built.
All available parking space was filled
and workmen engaged in the project
in some cases had to park a quarter of
a mile from the site. During the early
afternoon hours a police detail was as-
signed to the area to regulate traffic
and at times had to conduct sightseers
in large groups on 20-minute cycles
to give all of the sidewalk superin-
tendents a view of the proceedings.

TV’s debut in Denver was equally
exciting. Eleven days after the FCC

The author, left, congratu-
lates Victor Bary on the
record Portland installation.

started on July 1 to make post-freeze
grants, a construction permit was is-
sued to KFEL-TV. Only one week
later special temporary authority was
granted by the FCC to begin telecast-
ing. which was inaugurated within
three days with an immediately avail-
able v.h.f. 500-watt RCA transmitter.
Television service thus has come
with startling rapidity to the two larg-
est markets heretofore without it. The
imagination and enterprise which ac-
complished it will also bring it to many
other communities in like manner. It is
to your interest to keep informed and
be prepared to take advantege of the
opportunities it may present to you.

FCC processing procedure

When will your commurity reccive
TV service or an extension of your
preser.t service? Unfortunately it is
not possible to publish an explicit time-
table. But it is possible to inform you
of trends and possibilities.

When preparing its Sixth Report
and Order (the TV thaw-out) of April
14, 1952, the Commission was faced
with a truly monumental task in proc-
essing the hundreds of applications
for station grants. Having adopted
voluminous standards and rules as the
framework for the great nation-wide
service of the future, how could they
best proceed with the granting of ap-
plications with promptness, fairness,
and efficiency? In hundreds of cases za
individual channel in a given com-
munity would be applied for by not
only one but many different applicants.
Urder our democratic processes in such
cases, public hearings are indicated to
enable the FCC to determine which of
the applicants is best qualified to serve
the public interest, convenience, and
necessity. Some of these cases apply

. to cities with existing service and

others do not. In some instances, there
would be but one applicant for a chan-
nel. In other cases, existing stations
require only a change of frequency to
conform with the new allocation plans.
(Continued on page 32)
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Coimmplex and difficult legal problems
and lengthy procedures were involved.

The objective was to make television
service available to the greatest num-
ber of people in the shortest possible
time. Obviously it could not be done
by processing applications in the order
in which they were received, because
uncontested applications from unserved
areas would have had to await the
completion of time-consuming hear-
ings involving competitive applications
(in many instances from large cities
already well served). For many weeks
prior to the April thaw, the Commis-
sion roughed out tentative processing
procedures and priorities, with co-oper-
ation from the FCC Bar Association
and the Society of Federal Communi-
cations Consulting Engineers. When
the 3'%-year freeze ended on April 14,
1952, the plan was ready.

Applicants were given until July 1
to submit new applications and amend
old ones before any grants would be
made. A number of procedural simpli-
fications were adopted to save time
and speed up the processing, and the
following temporary priority system
was established:

Priority A 1

The 30 existing stations which, un-
der the new allocations plan, will be
required to change their channel fre-
quencies to reduce interference. These
stations were listed in “TV Pattern
for the Future” in the May issue of
Rapto-ELEcTRONICS. WKY-TV, Okla-
homa City, is omitted in the new list.

Priority A 2

New stations in cities 40 miles or
more from any existing TV transmit-
ter. In other words the Commission
will concentrate on providing service
to unserved areas. (Portland, Ore.,
and Denver, Colo., are exumples.)

Priority B 1

Stations for communities where only
u.h.f. channels are allocated and where
the separation may be less than 40
miles from an existing transmitter
(excluding educational stations).

Priority B 2

U.hf. stations for communities
where all possible v.h.f. channels are in
operation.

Priority B 3

Stations for cities having no service
and which may be less than 40 miles
from not more than one existing sta-
tion.

Priority B 4

Stations for cities having only one
existing station and which are 40 miles
from any other TV transmitter.

Priority B 5

Stations for cities less than 40 miles
from any two or more existing trans-
mitters.

With 491 new applications on file on

Television

July 1, 1952, the Commission com-
menced the processing of the “post-
freeze” applications for new television
broadcast stations. Scores of competi-
tive applications were designated for
hearing and nearly 200 additional ap-
plicants were advised that their appli-
cations were competitive with others.
In September the Commission an-
nounced, that, because of the limited
number of examiners ana other staff
members engaged in hearing work, it
would not have been possible to try
such cases until the existing backlog
was removed, and no useful purpose
would have been served by designating
additional applications for hearing
them.

For this reason the interest of par-
ties who had filed or who would file
competitive applications would not
have been adversely affected by the
processing of only noncompetitive ap-
plications, for a time. It is likely that
the hearings in the cases now desig-
nated for hearing and those additional
competitive applications already proc-
essed by the Commission will not be
concluded for a considerable period.

The Commission will continue to
process noncompetitive applications in
the order of priorities set forth. If mu-
tually exclusive applications are
amended so as to remove the conflict,
the Commission will consider such ap-
plications at that time. The Commission
will re-examine its backlog of hearing
cases from time to time. When it ap-
pears that Commission personnel wiil
be available for handling additional
cases, the Commission will resume the
processing of competitive applications.
With the elimination, for the time, of
competitive applications in favor of
noncompetitive ones, many cities will
receive grants much more quickly.

Small communities

Can small communities have TV
stations? 835 cities, about 60 percent of
the total list of 1,430 in the FCC as-
signment plan, have populations of
25,000 or less. Already, over 60 ap-
plications for stations in these com-
munities are on file. The existing list
of such grants will grow quickly.

The interests of the small communi-
tics have been well protected by chan-
nel assignments. Nearly 500 commun-
ities of less than 10,000 population are
allocated one or more channels. Over
300 communities of less than 25,000
but more than 10,000 population are
provided for.

Grades of service

U.h.f. is new to practically all serv-
ice technicians. Terrain irregularities
create greater losses and much more
severe shadow areas in the ultra-high-
frequency band than in the very-high-
frequency channels. These effects do
not occur abruptly. There is a gradual
change as the frequency increases,
starting with the lower frequencies of
channel 2 and continuing on up to the
top of the u.h.f. band. The FCC has
attempted to take account of this

change by authorizing higher power at
the higher frequencies. Channels 2
through 6 will be limited to 100 kw
effective radiated power, 7 through 13
to 316 kw, and all u.h.f. to 1,000 kw.
These power differentials are intended
to equalize the service radii of the
various stations, and take into account
the increased signal intensities needed
at the higher frequencies to provide
equivalent picture quality and freedom
from noise and interference.

In standard broadcasting at 540 to
1600 ke, the primary service range of
a station may be expressed with rela-
tive simplicity because the field inten-
sity falls off at a fairly uniform rate,
with large fill-in behind hills and obsta-
cles. But with increasing frequency,
fill-in diminishes and local scattering
effects increase. These random effects
are far more noticeable at v.h.f. and are
severe at u.h.f. Therefore the local field
intensities vary widely, depending on
terrain conditions. For this reason the
service ranges for television stations
are expressed in statistical terms to
more nearly reflect actual conditions.

Two grades of television service are
recognized in the new rules and
standards:

Grade A service
Grade A scrvice is so specified that
a quality acceptable to half the peogle
(the median observer) is expected to
be available for at least 909 of the
time at the best 709 of receiver loca-
tions at the outer limit of this service.
Expressed in terms of imicrovolts per
meter Grade A service requires:
_Channels 2-6 Channels 7-13
2,500 3,850
Channels 14-83 (u.h.f.)
5,000

Grade B service

Grade B service differs from Grade
A in that the acceptable quality would
be obtainable at only 50¢% of the loca-
tions instead of 709%. The field intensi-
ties in microvolts per meter are shown
below for Grade B:

Channels 2-6 Channels 7—13_

224 630
Channels 14-83 (u.h.f.)r

- T 1,585

Service ranges

When these grades of service are
expressed in miles distance it becomes
possible for the service technician to
evaluate roughly the service he may
expect in his arca. Judging by the
many and continuing requests received
by this author from service organiza-
tions, dealers, and others for informa-
tion on TV service ranges, this infor-
mation may be of value. The tables at
the right represent average values
based upon FCC’s methods of inter-
pretation. The actual radii may vary
widely downward, particularly in the
u.h.f. channels, if terrain conditions
are poor.

RADIO-ELECTRONICS



Antenna installations

Locating the u.h.f. receiving an-
tenna will require more care tnan for
v.h.f. in the marginal areas. In v.h.f. an
increase in antenna height will nor-
mally produce higher field intensity and
improve the margin of signal over
noise levels. But, while the same rela-
tionship applies on the average over
a large number cof u.h.f. installations,
the voltage picked up may vary wid:ly
and at random in individual cases. An
increase in height may actually reduce
the signal level. And large variations
may occur with horizontal movement.

During the Bridgeport investiga-
tions, careful studies were made at 91
typical residential locations to deter-
mine the average variation of signal
intensity as the antenna was moved
horizontally at a 30-foot height. The
mo ement was over a range of only
about 5 feet in most cases, to cover
several wavelengths. The maximum
and minimum values of intensity were
recorded and analyzed. At 20% of the
locations the displacement over these
few feet produced variations of more
than 2 to 1. At 10% of the locations it
produced variations of 3 to 1. At 5%
of the locations it produced variations
of 4 to 1. And in one location it was
7 to 1!

The optimum antenna locations for
u.h.f. are relatively unpredictable and
the service technician who is thorough
and conscientious may find it necessary
to explore for them while communicat-
ing with an observer at the receiver.

Flat or tubular plastic transmission
line has very low losses when properly
routed and dry. But it should be iso-
lated from nearby metallic objects such
as pipes, which change its character-
istics -markedly at u.h.f. It should be
sheltered from rain and sleet if losses
are of importance.

Frequency shifts

The frequency shifts which are
scheduled for 30 stations previously
referred to have in many cases been
covered by applications and grants.
The Commission proposes to permit
the stations to work out the time sched-
ules for the shifts at their own con-
venience, if possible. The schedules
will be determined by procurement
problems and most will take place early
in 1953. Several were made in 1952.

New station grants

At the time of writing the number
of applications for station construction
permits on file was rapidly approach-
ing 1,000. Of these, about 609% are for
v.h.f. and the other 409% for u.h.f.
grants. The total number of grants
made since the Commission started
processing is well over 100, of which
about 809 are for u.h.f. stations.

Prior to revising its processing rou-
tine, the Commission granted an aver-
age of 1 construction permit per week
for v.h.f. stations, and 5 per week for
u.h.f. stations. If this rate were con-
tinued through 1952, the year-end total
of new station grants would be 25
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T Grade A Service Radii | " Grade B Service Radii |
‘ (in miles) for Powers Shown (in miles) for Powers Shown
Transmitting (Effective Radiated Power) (Effective Radiated Power)
Antenna Height T — —|
in Feet 1 | 10 100 316 | 1,000 1 | 10 | 100 | 316 | 1,000 |
| kw | kw kw kw kw kw | kw | kw | kw ' kw 1
lch 26 | 7 |12 | 21 | i 22 | 35 | 50
300 ' Ch 7-13 7 12 21 28 | 17 28 ‘ 40 45 |
Ch 14-83 5 9 15 20 | 26 9 15 26 31 40 |
= _— — t | 1
‘ Ch 2-6 9 |16 | 21 | ' 28 | 43 | s7
500 |Ch 7-13 ] 16 28 | 35 22 35 | 46 | 52
|ICh14-83 | 6.5 115 2 | 25 23 115 20 | 32 | 40 | 47
lch 26 | 4 | 19 | 31 | i Ta7 [ 63 | | ‘
700 Ch 7-13 | 11 20 34 40 40 | 50 | 57 |
Ch1a83 | 8 | 135| 23 | 30 [ 37 | 23 | 37 | a5 | 52 |
S 1
| ch 2-6 | 13 |23 | 37 i 3 | 54 | 10 1
, 1,000 Ch 713 | 135 | 25 I 40 l 33 4 | 5T | 63 1
| Ch14-83 | 9 16.5 28 | 35 43 16.5 | 28 43 ' 50 | 59 |
- | | | |
Ch 2-6 19 34 50 | 52 | 69 86 ‘
2,000 Ch 7-13 | 21 40 54 61 | 47 61 74 80 l
|Chias3 |13 |24 | 41 | a9 | 57 |20 | 4 | 57 | 65 | 74 |

v.h.f. and 125 u.h.f. gran.s, or a total
of 150. This auihor expects this
total to be met and possibly exceeded
because of the revised processing
schedule. The accelerated processing
may result in a large increase in the
number of v.h.f. grants, if there are in-
cluded power increases for existing v.h.f.
stations in the lower priority categories.

New stations

Using temporary equipment, station
owners in Denver and Portland have
created brilliant examples of what can
be done to establish service quickly.
But transmitting equipment is not
available to permit wide-scale duplica-
tion of these feats. On the Lasis of
plans which many grantees have dis-
closed, we may expect to see about 12
more stations before the end of 1952,
most of them in new television areas.
Based upon similar information, 35
may be added in the first half of 1953,
many of these also in new TV cities.
From that point on, plans now being
made. will come to fruition with more
rapid increases in the rate of new
starts. Barring critical material com-
plications it is estimated that 150 new
stations may be added in 1953, fre-
quency changes will be completed at
the 30 stations slated to switch chan-
nels, and power will be increased by
most of the existing 109 v.h.f. stations,
if permitted.

Your writer believes that by the
end of 1954 there may be 400 new sta-
tions; by the end of 1955 over 600, per-
haps half in presently unserved cities;
by 1956 750; and by 1957 possibly 1,000
or more.

Possible national service

In “TV Pattern for the Future” in
the May issue a map was published
showing the extent of possible national
TV service from the combined u.h.f. and
v.h.f. stations, with powers and stand-
ards originally proposed by the FCC.
But those actually adopted went fur-
ther than had been contemplated. The
accompanying map shows the extent
of the total possible service areas of all
TV stations listed in the FCC allocation
plan, utilizing the maximum powers
now permitted and judging by the
Commission’s criteria for gauging the
service areas. If these criteria are
sound, the entire United States, ex-

cepting only the areas shown in color,
could be given TV service.

Because of economic problems such a
degree of service cannot be realized
for a long time. The very small com-
munities cannot support a television
station, and particularly a station of
maxXimum power. But when and if the
timc comes that a service can be sup-
ported, the spectrum space and the
channels will be available, TV will not
be handicapped by the saturation and
lack of channels which have through
the years prevented so many small
communities from having standard
broadcasting primary service.

There has been much discussion and
speculation concerning the minimum
size of a community necessary to sup-
port its own TV station. Estimates of
25,000 to 100,000 population frequently
have been mentioned. There is evidence
that it can be accomplished success-
fully at 25,000. It is this writer’s opin-
ion that the demand for TV is so great
that people would pay almost any
amount within reason to have it, and
that the figure of 25,000 will shrink
considerably as the ingenuity and re-
sourcefulness of our industry is applied
to the solution of this problem, which
is altogether one of economics.

Installation and servicing

Denver and Portland were unpre-
-pared for the demand for receivers and
technical service. Both receivers and
service technicians were rushed in—
the technicians to help with th2 over-
flow with which the local service com-
panies were swamped. In all probability
it will happen again elsewhere because
the avalanche of demand in new TV
cities comes almost overnight. Inter-
est in and desire for TV have been
whipped to a sharp edge and an over-
whelming ready-made demand exists
in all unserved communities.

TV receivers are relatively compli-
cated instruments. Few owners attempt
to'build or maintain them, fortunately.
But they are an essential, indispensable
part of the TV system which starts in
the camera tube and terminates in the
home kinescope. You, Mr. Service Tech-
nician, have the responsibility for your
part of the system! Its proper dis-
charge will keep you on your toes and
pay you well when “T day” comes to
your community. END
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TV DISTRIBUTION SYSTEMS

"Master antenna systems"
are increasing in both

importance and use

By ERIC LESLIE

ROM the earliest days of television,

owners, dealers, and service tech-

nicians have needed some way of

connecting two or more sets to an
antenna. Two-set and larger distribu-
tion systems were soon worked cut.
These were originally rather erude and
wasteful of the precious signal, but
have so developed that today almost
any number of receivers can be oper-
ated as part of a distribution system,
and a signal of any desirable level can
be applied to their inputs.

Earliest and simplest of all distribu-
tion systems is a simple resistor net-
work. It matches the input impedance
of the receiver to the line and isolates
one receiver from another by the at-

tenuation of the resistors. Fig. 1 is a.

diagram of a typical system. If sig-
nals are sfrong enough, more than two
receivers may be connected by choos-
ing the resistors so that the parallel
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The Electro-Voice 3100 has outputs for four receivers and a second unit.

resistance of all the branches is 300
ohms. Thus for three receivers, the re-
sistors on each side of the receiver
inputs would be 300 ohms each, giving
us three 900-ohm branches which have
a parallel resistance of 300 chms.

Such systems work reasonably well
in strong-signal areas, where some
signal attenuation may be a good thing
rather than the contrary. But energy
is wasted. Even in a two-receiver set-
up half the signal is dissipated in re-
sistors, and the proportion is increased
with the number of receivers. A less
wasieful method is needed even for
moderate-signal areas.

A number of systems using methods
similar to r.f.-transformer or imped-
ance coupling were next to appear. Of
these, possibly the Brach two-set M ul-
Tel coupler is the best known. The an-
tenna is divided into two artificial
lines, as shown in Fig. 2. The correct
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efficient two-set coupler. Fig. 3—A system made up of boosters.

impedances are approximated by bi-
filar windirgs, which also act as a high-
pass filter, shorting out interference
below about 50 me.

Interaction between receivers is re-
duced by impedance mismatch. The an-
tenna looks into a matched 300-ohm
impedance, but each receiver looks into
a circuit of considerably higher imped-
ance, formed by the line and the other
receiver in series. So, while energy is
transferred efficiently from the line to
the receivers, any signal fed back from
the receivers is greatly attenuated.

The Mul-Tel couplers may have two
or four outputs, and where there is
enough signal, a four-output unit may
be fed to four other couplers rather
than direct to receivers, making a 16-
set distribution system.

A distribution system which will
work where there is not enough signal
for the types just described is often
needed. A system that would pep the
signal up a little to make .up for the
losses along transmission lines, rather
than attenuate it, would be valuable
in many installations. Ordinary TV
boesters were first used to make up
such a system. The simplest form ap-
pears in Fig. 3. Units marked IT-75A
are home type boosters, the IT-77A’s
are commercial types. The isolating
resistors prevent ene TV set from ra-
diating to another, and also cut down
possibility of osciliation in the boosters
themselves.

More than one television manufac-
turer modified kis home type boosters
for 24-hour operation, operating the
tubes and parts at conservative rat-
ings. Thus the IT (Industrial Tele-
vision, Ine.) T7A’s are comme-cial
types, and 75A’s honme versions of the

RADIO-ELECTRONICS
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Left—The Amplitel uses channel strips with several tubes each. Right—The jumetion boxes show ingenious design.

same booster: and some Blonder-
Tongue boosters carry the same model
number with the prefix CA for com-
mercial and HA for home types. The
next and obvious step was to put two
outputs on a single booster.

The earliest two-output boosters were
designed by coupling the coil in the
r.f. amplifier’s piate circuit to two
output eoils instead of one. More re-
fined systems were developed to isolate
the outputs frem each other, and mul-
tiple-output  distribution amplifiers
were born. These may have twe, four,
or eight outlets in practical equipment,
Amplification may be slight; in some
cases there may be a slight loss through
each unit. A typical system is that of
Electro-Voice, using the model 3100
unit (Sez photo). This unit has four
outputs for reeeivers und another line
output to which a second d.stribution
unit may be attached.

Where stations are weak, a booster
may be added at the antenna, and
where the signal is weakened in long
runs of transmission line, an ordinary
one-output line hooster can bring it up
to original (or greater) strength.

Another approach to the mrster an-
tenna problem suggested itseli—or
rather was remembered, for it is an
elaboration cf :the amplified master
radio antenna system introduced by
PCA in the 1920’s. In this system
there is a large central amplifier, with
other amplifiers for receivers or groups
of receivers if necessary. In its tele-
vision form, the central amplifier is
actually a number of single-channel
amplifiers whose outhuts are connected
through a mixer and fed through co-
axial lines to the various receivers.

The largest units of this type—made
by RCA, Jerrold, G-E, and others—
will be discussed in a separate article,
on community antennas. A typical inter-
mediate type is the Amplitel. made by
Transvision for the company of that
name. As shown, it consists of & num-
ber of channel units, or “strips.” Each
of these is a multitube amplifier, with
the stages staggered to give full 6-me
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bandwidth. Separate antennas are used
for each strip. Since each antenna re-
ceives from a single station, high-gain
Yagis are generally used, and a strong
signal can be put into the amplifier.
In the Amplitel system, the low-chan-
nel strip amplifiers have five tubes and
have a voltage gain of about 7,000. The
higker v.h.f. channel amplifiers have
six tnbes, but the gain is not as great
—about 4,000.

The signals from the various strips
are mixed in an ingenious way. Each
amplifier is connected to the mixer by
a section of 72-eshm line a quarter-
wavelength long at its channel fre-
quency. A quarter-wave lin: acts as

an impedance transformer. In this
case its 72-ohm impedance (Z.=
\'Z.wXZo) transforms the approxi-

mately 35C-ohm output of the strip
amplifier down to 15 ohms, the imped-
ance of the mixing box, where Z.. is
the impedance of the matching section,
Z,.. is the output impedance of the strip,

LI5S

and Z.. is the mixer input impedance.
Although the ends of the matching sec-
tions are simply paralleled, the im-
pedance remains at 15 ohms. Each
line is a matching transformer at its
own frequcncy, but presents a much
higher impedance at any other fre-
quency. Thus there is very little inter-
action between the various sections.

Cutput of the msatching section 5 a
group of five 75-chm cables, paralleled
to have a total impedance of 15 ohms.
Each of these goes to a distribution box
which feeds 15 receivers. As ean be
seen from the photo, each of the
branches consists of two resisters, 1,000
ohms in series with the hot antenna
lead, and 100 ohms between that and
ground. Tke 100-ohm input is effec-
tively shunted by the 1,000-chm re-
sistor and cable capacitances, giving
an impedance of about 70 ohms, which
can be transformed up to 200 ohms
with a matching transformer when-
ever necessary.
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Fig. 4—High- and low-band strips of the Blonder-Tongue MA4-1. Constants
vary slightly with frequency; these two are typical for channels 7-8 and 4.
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A link between the simple distribu-
tion systems (which are in effect wide-
band boosters with some means of
splitting the output and reducing inter-
action between sets), and the larger
community type systems is the Blonder-
Tongue mixer-amplifier system. The
MA4-1 unit. which is the heart of
this system accommodates four plug-in
strips plus one wide-band input which
can be used for strong signals (any
signals that can tolerate 10 db attenu-
ation). The output is distributed
through 2- or 8-receiver (DA2-1 or
DAS8-1) distribution amplifiers, which
add a little gain of their own. If long
runs have to be made, a commercial
type booster (CA-1) can step the sig-
nal up 28 db over the whole spectrum.

Brach two-set coupler shown in Fig. 2.

ANT AVPL

A system of this type permits using
sensitive Yagis for the weaker signals,
while putting stronger ones through
the system without aimplification, thus
economizing on amplifier strips in areas
where there is one strong station and
others are desired, or where there is
a local FM station, but TV stations are
remote. Kach of the strips has a gain
of between 16 and 18 db. Twao tubes
are used, a GAB4 and a 6CB6. Circuit
is slightly different for high and low
bands, as indicated in Fig. 4. Two of
the units can be used in tandem, for
more than four channels.

Lowest-priced of all the multiple-
antenna systems, the MA4-1 is eco-
nomically practical even for single TV
receivers in bhad areas, and can be

used by stores, small apartments,
groups of neighbors in fringe-area dis-
tricts, and others who would find the
simpler systems unsatisfactory and the
large community systems expensive.
Some antenna systems resemble in
their equipment the larger community
tyvpes, though they may be intended
chiefly for apartment-house applica-
tion. A typical example is Tacopley,
which (though not normally sold as a
community antenna system) includes
a number of features not found in
the simpler distribution systems. Fig.
5 shows a simplified diagiam of a sys-
tem using Taco units. Basic unit is a
chassis-power supply, on which a num-
ber of strips and a mixer unit can he
mounted. The mixer may or may not

Blonder-Tongue MA1-1 mixer-amplifier, described as usable “for 1 set or 2,000.”
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Fig. 5—Simplified drawing showing Taco components in a versatile system.,

be electronic, depending on the signal
level desired and the number of trunk
lines to be fed.

An installation may have a number
of other refinements. For example, a
weak signal from a high-band v.h.f.
station (channel 12 in the diagram)
niay be reccived on an antenna cut to
its frequency, boosted by an antenna-
top amplifier, then fed to a converter
which changes its frequcncy to that
of an unused low-band channel (chan-
nel 2). This reduces attenuation in long
runs of coaxial cable.

Where there are long runs of cable
between the original mixer and the
receivers, the cable may be terminated
in a signal separator, a unit with one
input for the composite signal, and
separate outputs for each frequency
being handled by the system. These
single-channel signals are again am-
plified through strip amplifiers, mixed,
and sent on to the various outlet boxes,
which may also be either electronic
or nonelectronic. END

RADIO-ELECTRONICS
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EUROPEAN TV NETWORK

Microwave-relay or coaxial-cable runs thousands of miles long are
impossible in Europe. In a scant 750 miles, the engineer has to con-
tend with problemns of national boundaries and differences in definition
standards and systems of transmission, and even different national
tastes in programs! This international network was thercfore con-
sidered a mild triumph in the European television world. Problems
of changing standards and systems were solved optically at one blow,
by simply rephotographing the programs from a television receiver
screen. Thus at Paris, a 441-line TV camera was focused on an &19-
line receiver kinescope screen to change the 819-line picture to 441
lines for the older Paris transmitter, and again at Cassel, where the
program changed over to the British 405-line standard. Besides being
picked up by televiewers in France, England. and Scotland, the pro-
grams were received on numbers of Belgian TV sets direct from the
Lille Transmitter.
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14 470-476 47125 250455 | 47575 24.8087 49 680-586 681.25 17.3251 685.75 17.2114
BBE ' 476-482 47725 | 247307 48175 24.4997 50 686-692 687.25 171738 691.75 17.0621
16 482-488 483.25 24.4236 487.75 24.1983 51 692-698 693.25 17.0252 697.75 169154
17 488-494 489.25 | 241241 | 49375 | 239043 | 52 | 698704 699.25 16.8791 703.75 167712
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39 | 620626 | 62125 | 189983 62575 | 18.8617 74 830.836 831.25 14.1988 835.75 141223
40 626-632 62725 | 18.8166 | 63175 | 186826 | 75  836.842 | 837.25 14.0970 841.75 14.0217
41 632.638 | 63325 18.6383 637.75 185068 | 76 | 842848 | 84325 | 139967 | 84775 13.9224
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NEW TV AREAS

what do they mean

1

to the

repair technician

By JOHN F. RIDER*

ANY sections of the United
States will receive television
for the first time in the near
future. Will the servicing
personnel in these new areas make the
same mistakes as those who have
worked in TV areas for several years—
or will they learn from the experiences
of others? That’s the big question.
The public has not been too happy
with the TV technician. It is debatable
where the fault lies. Experience has
shown that certain acts of commission
and emission by the TV service techni-
cian have irritated the public, and
these operations have certainly been to
the technicians’ disadvantage. We are
going to give a capsule review of a few
of these malpractices in the hope that
it will benefit service techmicians in
new TV areas, and these yet to be
developed.

The solemn promise

Failure to inspect a defective televi-
sion receiver, or to return a repaired
television receiver on the date promised,
has irked the public very much. It has
been, and still is a deplorably common
practice. It can be explained in many
ways, but no amount of apology sat-
isfies a disappointed customer. The
housewife who waits all day for the
service technician who never shows up,
is not interested in explanations. Espe-
cially if she had something important
to do, and changed her plans to keep
the appointment.

It may be unfair to place the entire
burden on the servicing industry.
Where extenuating circumstances pre-
vent keeping a promised date the
courtesy of a phone call requesting a
change of appointment is imperative.
Regardless of how busy you are, or how
difficult it may have been to procure a
certain replacement part—both com-
mon excuses for broken promises—the
customer is always right. It’s an axiom
of good public relations, and there is
no way around it. The TV service
technician or small shop is hurt badly
if labeled unreliable. It reflects on his
competence, too.

* President, John F, Rider Publisher, Inc.
JANUARY, 1953

In the TV servicing business word-of-
mouth advertising by the public can do
much good or harm. The smaller the
community, the more important this is.
Even in large metropolitan centers, ex-
perience has shown that goad publicity
over the canasta or bridge table can
help a small service shop grow, or drive
it out of business and make the large
service facility even larger.

The small service-shop owner cannot
wage an advertising or sales-promotion
war with the large facility. He does not
have the necessary funds; therefare, he
must do everything that will make his
customers speak in his favor. One of
these is to keep the promise to call or
to deliver. Since the service facility
rather than the customer sets the time
and day, it is a solemn responsibility on
the part of the facility to see that it is
kept. We know one TV set owner who
was so angry because of a broken
promise that he asked all of his friends
in the neighborhood not ta patronize
the local service shop. in order to teach
him a lesson.

The repeat call

The repeat call is treated as a nui-
sance by many service organizations. It
is handled as if the service shop were
doing the set owner a favor. It’s con-
sidered a profitless call. but whose fault
was it in the first place? On second
thought is it really profitless? Not only
does it create good customer relations,
but every service facility takes into ac-
count a certain number of repeat calls
when it figures the rosts on which it
bases its service charges. (If it doesn't
do this, it should.)

Making customers wait for you to
correct an unsatisfactory repair is a
sure way to make them angry. People
let off steam by talking; panning the
daylights out of a TV service faeility
always finds ready listeners and sym-
pathetic ears.

Some service outfits wilfully ignore
repeat calls. They know that it mneans
the loss of a customer, but they feel
that there are others. They forget that
a dissatisfied customer—particularly
one whose complaint is justified—can
do more harm to an outfit’s reputation
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than the praise of a dozen satisfied
customers can possibly overcome.

We're not going to be so foolish as
to say that there should be no repeat
calls to begin with. Sometimes they
can’t be helped, but we do say they can
be redueed substantially. Every well-
conducted and well-managed gervice
facility considers repeat calls a reflec-
tion on the technician who did the work.
In some organizations he is not paid for
making the repeat call. If too many
occur, he’s out of a job.

The fact that repeat calls are not
asked for is no sign that every repair
job was done properly. As self-protec-
tion, TV service shops should determine
the customer’s reaction to the repair a
week or more after the receiver is
restored to service.

Giving the public the benefit of the
fact that they do not understiand the
workings of a television receiver, rather
than condemning them for it, will reduce
the widespread demands for legislation
and licensing. The customer will respect
a firm stand when a charge is war-
ranted and the case is praoperly pre-
sented—that is, without arrogance or
insolence. But it is equally important
to admit it when the shop is at fault—
not necessarily by merely saying so,
but by doing whatever is required to
produce a properly functioning receiver.
Servicing is a technical business, but it
is not without its selling aspects. Polite-
ness and understanding are essential.

Using service daia properly

Repeat calls are costly on several
counts. Not only in the time fnvolved,
but also because they imply technical
incompetence. This has been the loudest
cry on the lips of the TV-receiver-
owning public. It has to be anticipated
in each new area, because fully trained
and experienced personnel cannot be
made available concurrent with the
initial sale of TV receivers. But this is
the industry’s problem and not the
public’s. If receivers are sold, service
should be available. If the servicing in-
dustry does not want competition from
factory-service organizations, it must
be ready for action when a new area
opens up.
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The set-buying public has the right
to expect that the individuals who ofter
their services and facilities as TV
service technicians have some sort of
technical background. As a rule, these
men are experienced radio service tech-
nicians. The main fault lies in the
fact that many of them, in areas where
TV is anticipated, wait until demand
for TV service arrives before they
make any move to acquire the necessary
background. This has been the pattern
time and again, and each time it has
harmed not only the men themselves
but the industry of which they are a
part.

With radio servicing as a back-
ground, a knowledge of TV can be
developed by reading—that is, if it
is impossible to attend a school. Ad-
mittedly, a reading knowledge alone
is of limited usefulness when work
must be done—at least in the beginning
—but it is better than no background
at all. As time passes, more and more
experience is gathered and the end-
product improves. In the meantime a
definite mental attitude for self-
improvement must prevail. This has
been lacking in many instances. Its
consequences have been costly.

Every individual knows the extent
of his capabilities. The more limited
his experience, the more imperative it
is for the TV service technician to use
every device which will help compen-
sate for this shortcoming. The most
valuable of these are the service notes.
There are many important reasons
why  TV-set-manufacturers’ service
manuals must be read and used. Not
only for the schematics and circuit volt-
ages, but for the circuit descriptions,
installation and disassembly notes,
manufacturers’ production changes,
and the trouble-shooting charts. Cures
for troubles which may have appeared
in a particular receiver, and which
the set manufacturer has incorporated
in subsequent production runs of that
model, are also contained in these notes.

The less experienced the individual,
the more vital this information is. It
is paradoxical, but the more-exper-
ienced TV service technician makes
greater use of the set-manufacturer’s
service manuals than the inexperienced
man. The reverse should be true. Trial-
and-error methods of servicing are
costly to the beginner and to the public.
The inexperienced technician spends
hours doing what might be done in a
fraction of the time.

How much repair time can a tech-
nician afford to spend on a TV re-
ceiver, and how much repair time can
he charge for? How high can the labor
charge be without arousing the ire of
the public? How can the public be
pacified when the so-called repaired
receiver is not functioning properly?
. .. The answers to these questions lie
in the full and proper use of the set-
manufacturer’s service manuals, in
taking full advantage of the guidance
which they offer, and in following the
instructions which they contain. In
addition, the proper use of service in-

formation increases your technical
background. It compensates for limited
experience or lack of school training.

The uncompleted repuir job

When the public raises the cry of
incompetence against the TV service
technician, they group many things
under one name. They hang the same
label on the man who is careless as on
the man who doesn’t know. For ex-
ample, tube failures are common faults
in TV receivers. Simple tube replace-
ments frequently correct a fault, but
many times it is only a temporary re-
pair. While time is of the essence in
repair operations, the need for speed
(and minimum cost) does not warrant
a total disregard of other operations
which may be necessary when a tube
has to be replaced.

Tube failure may occur because of
a defect in the circuit—the kind of a
defect which eventually wears out the
tube, but does not become evident im-
mediately when a new tube is put into
the socket. Perhaps thoughtlessness or
carelessness on the part of the service
technician accounts for his failure to
make the necessary circuit tests. Or it
may be that the service shop sets a
time schedule for the field man which
prohibits such tests. It is not uncom-
mon for set manufacturers to recom-

mend a circuit change

in order to prevent

frequent tube failures

at one position in the

receiver. The last item

gets us back to the

service manual again.

Putting a new tube in

this position will re-

/ store operation, but un-

less the circuit change

also is made, the new

tube will fail in a relatively short
time.

Many tube replacements involve fre-
quency-sensitive circuits. Not all
brands of tubes may function equally
well in a particular circuit nor does
the first few minutes of operation of
a new tube in a circuit indicate the
performance an hour later.

In frequency-sensitive circuits, mere
tube replacement may not always be
the complete answer. The circuit may
call for readjustment in order that the
receiver perform correctly, not just
“good enough.” A complete readjust-
ment may not be required, but the need
for it should be checked. This increases
the time spent on the job, and must
be recognized in any field-service pro-
gram which a service shop puts into
effect. The lack of it accounts for some
of the complaints that “After the ser-
vice technician was here, the receiver
did not function as well as before.”

In any case operators in new TV
areas should do everything they can
to avoid such occurrences.

Replacement parts
Some service shops (not many, for-

tunately) have committed the unfor-
givable sin of using surplus parts as
replacements in TV receiver repairs.
This is too big a risk to take without
knowing the history of the part, its age,
or its electrical condition. The public
and the set manufacturer have the
right to expect better treatment. Using
a part of this kind even occasionally,
because it may not be convenient to
get the exact replacement part, is no
excuse. It just is not fit for this type
of duty! It may work perfectly at first,
but even this is no justification, be-
cause such a part cannot be guaran-
teed. If a service technician attaches
any sort of a guarantee to a surplus
part used for replacement purposes
he should have his head examined.

We must stress one more point on
the subject of replacement parts. This
is the use of a compromise part as a
replacement. By compromise we mean
one that is not the exact equivalent of
the part being replaced. This does not
imply that every replacement part
must be an exact duplicate. It is not
always practical to procure exact du-
plicates and still satisfy the time re-
quirements on repairs. But it should
be standard practice to make certain
that the replacement part you use fits
the needs of the receiver to which it
is applied; and that it does this without
requiring major alterations on the
chassis to accommodate the replace-
ment part. The customer should not
have to be charged for time spent in
this manner. '

Many replacement parts available on
the open market from parts jobbers
satisfy the physical and electrical per-
formance requirements of the receiver.
If they do not, get exact duplicates
from the set manufacturers’ distrib-
utor even if it means waiting for de-
livery. For its own protection, the ser-
vicing industry must pay closer atten-
tion to the replacement-parts situation.
There is no such thing as *“good
enough” in this case. The public has
every right to expect you to use the
proper parts, and that they will per-
form perfectly.

Another point of deep concern to all
service technicians and service shops—
especially those just beginning their
activities in new TV areas—is the
charge for replacement parts. Although
there is no apparent reason why the
TV servicing business should be sea-
sonal, it has its ups and downs. It has
its seasons of great activity and slow
periods.

Active periods must provide operat-
ing funds for the bad times. This can-
not be done unless service charges are
high enough to return a profit, and the
parts used in repairs are sold to the
set owner at list price, so that the full
margin of profit is realized. This is
an absolute must. Service facilities
can juggle the labor costs if they wish,
in accordance with the level of effi-
ciency developed in the shop, but the
full profit must be made on the parts.

Some TV service technicians base
their selection of replacement parts on
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price alone. This is wrong. Price must
be considered secondary to perform-
ance. The replacement part is paid for
by the customer, and the technician
should not lose sight of the difference
in profit when the higher-priced item
is sold. You are not taking advantage
of the public if price reflects quality.
Always bear in mind, whether buying
or selling, that the best is the cheapest
in the long run. If this approach re-
quires greater selling pressure on the
part of the service facility, then use it.

Improved techniques

Let’s consider a few items that re-
late to servicing or trouble-shooting
techniques. We say that these are na-
tive to old TV areas only because that
is where TV now exists. The sugges-
tion to improve techniques in TV areas
yet to be opened fits the old areas too,
because we think that many represent
improvements that many old TV areas
have yet to put into effect.

First there is the matter of capacitor
testing. Leaky capacitors are a major
item in TV receiver troubles. The
standard procedure has been to check
for low insulation resistance with an
ohmmeter. This is ot an adequate test.
It can be misleading because the test
conditions do not conform with the
conditions of use.

The test voltage available in an ohm-
meter is about 1 to 3 volts. In a few
cases it may run as high as 30 volts.
Even this highest voltage is not suffi-
cient to show up capacitor leakage on
an ohmmeter test, unless the insulation
resistance has fallen to a very low
level. The result is that many ohm-
meter tests indicate a good capacitor,
but when the part is reinstalled in the
receiver its operation is faulty because
its insulation vresistance may have
fallen below the value permitted by
the circuit voltage.

The answer is to test for capacitor
leakage by applying the same voltage
as in the receiver, using a voltmeter
and milliammeter as the indicators.
With this test the findings are conclu-
sive, and much time is saved.

Another prominent trouble-shooting
weakness which has demonstrated it-
self in old TV areas is in placing too
much dependence on d.c.-resistance
values of certain components—es-
pecially coils and transformers. This
is especially true when low values of
resistance are involved. The problems
associated with the measurement of
very low ohmic values—crowded meter
scales, contact resistance, and toler-
ance in the parts—have caused many
substitutions which were never nec-
essary.

D.c.-resistance ratings of windings
are average values, and can vary by
10% or more in many instances and
not indicate a fault. On the other hand,
when the correct values are less than
1 ohm, a defect may not show up on a
resistance test because an imperfect
contact at a clip connection can add
enough circuit resistance to offset the
result of the fault.
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An alternative, which will find in-
creased application as suitable test
equipment becomes available, is to meas-
ure an a.c. characteristic of the part.
Many of the specifications for inductor
type components are in a.c. values. In
the meantime, determine the condition
of the component by measurement under
signal conditions with a scope and
vacuum-tube voltmeter. Unfortunately,
these pieces of equipment do not see
as much use as they should. Properly
used, they save much time because they
lead to positive conclusions. This, in
turn, saves much more time that would
ordinarily be wasted in removing and
substituting components unnecessarily.

Another item which should interest
service technicians in new TV areas
is the limited utility of tube checkers
as guides to the condition of tubes
used in TV receivers. This comment does
not deny the general utility of a tube
checker; it is still an important item,
but no test equals the simple
substitution.

Many tubes will show O.K. on a tube
checker, yet will not perform well in
a multivibrator stage of the television

receiver. The same tube will more

than likely work perfectly in some
other socket.

Another inter-

esting item is

the measurement
of grid wave-
forms and peak-
to-peak voltages
in stages which
depend on the
drive for the bias.

As far as test
equipment is con-
cerned, the great-
est weakness has been the failure to
use the scope for these measurements.
Although a great many scopes have
been sold to the servieing industry,
they zare not used as much as they
should be. The scope has tremendous
capabilities, and anyone who is active
in television servicing, yet who is not
familiar with scope applications, is not
taking advantage of the greatest time-
saving device available.

It must be admitted that the trace
on the scope screen requires interpre-
tation, but unlimited reference infor-
mation is available for guidance in
service manuals. A cardinal requirve-
ment for TV service technicians is to
gather data from experience—that is,
to associate changes in waveforms
with certain types of defects. This is
not too difficult. Even if it requires
spending some time in supplementary
study, it is more than worth while,
because it leads to faster, more eco-
nomical servicing.

The bill for service

The usual form of invoice for ser-
vice submitted to the set owner by a
TV service shop can be improved to
make the life of the shop owner much
easier. Making out a simple bill which
lumps all the services into one sum
and then shows the total price of the
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parts replaced as another sum, places
the shop at a disadvantage. This is
especially true where there is a sub-
stantial charge for labor and time, and
a relatively small bill for parts.

The ratio between these two amounts
is generally high—anywhere from 10
to perhaps 20 to 1 in favor of labor
and time. The public juxt does not
understand that the time and labor
charge may not be any greater for
replacing a $20 part than for a part
that cost only $1. They cannot be ex-
pected to understand because no one
has taken the trouble to tell them.

Recognizing the difficulty of educat-
ing the public, the best thing is to use
the service bill for educational pur-
poses. Make the bill show everything
involved in completing the repair.
Itemize the different operations sep-
arately—travel time, removing the
chassis from the cabinet (if necessary),
inspection, pickup and delivery, etc.
Virtually every service job involves at
least six or eight operations of this
type. Show them all. Then list the
charges for the parts replaced.

Making out bills in this fashion is
the psychological approach. A $10
time and labor charge doesn’t look so
bad with respect to a $1 part, when
handled in this fashion. It is a per-
fectly honest presentation. The addi-
tional time spent making out an invoice
of this kind will save much explaining.

The points we have raised in this ar-
ticle are known to every person who has
sold his services to the TV-set-owning
public. Service facilities may have
viewed some of them as relatively un-
important. This is completely wrong.
Drops of water falling on a stone will
eventually wear it away. Small things
have irritated the TV set owner time
and again. Patience will wear out in
time.

The service technician views his ae-
tivity as a profession. That is fine as
far as it relates to ethics and pride
in his work. But it is still a business,
and the fundamentals of operation
which are axiomatic in sound business
must be practiced.

A number of actions of TV service
facilities over the years have bothered
the public. Men opening shaps in new
TV areas should learn from these.
Public complaints have not always
been just, but many of them are well-
founded. They are not beyond correc-
tion; it does not make good sense for
new shops to follow in the footsteps
of some of the old ones and repeat their
failings. Every one should learn from
—and profit by—the experiences of
others! END



NTSC

This newest system
combines the best
features of several
methods of color

television

Television

By EDWARD SIEMINSKI*

YEAR or so ago anyone who ex-
pressed a preference for a
particular color-TV system'
was likely to find himself in

the center of a heated argument. Now,
at last, time and technical progress are
clearing the air, and a new system—
NTSC—has emerged out of the confu-
sion.

Named after its sponsor, the National
Television System Committee, the new
system is the joint development of a
broad cross-section of the radio-tele-
vision industry.

NTSC background

NTSC was created in 1940 by the
Radio-Television Manufacturers Asso-
ciation (then called the RMA) to assist
the FCC in developing and formulating
a set of standards for black-and-white
television. These standards are now the
basis of our present TV system.

The committee was reactivated in the
late 10’s when the FCC was holding
hearings to establish standards for U.S.
color television. Its new purpose was to
gather background information on the
general problem.

In 1950 the famous “Ad Hoc” (single-
purpose) Committee was set up under
Dr. W. R. G. Baker for a concentrated
study of the state of the art. It ex-
amined the work of several laboratories
working on various systems of color
transmission with the idea of deciding
if one or more of their methods offered
promise as a compatible color system.
On the basis of the «d hoc report, the
RTMA reorganized NTSC into nine
panels made up of prominent engineers.
In the spring of 1951 these panels
launched an intensive and extensive
program of organizing, selecting, and
testing the best features of all color
television systems. The panels will set

* Sylvania Electric Products Inc.. Bayside. New
York.

up system standards based on the re-
sults of these tests, and NTSC is ex-
pected to embody these in a formal
proposal to the FCC in the near future.
The work being done by NTSC has be-
come an outstanding example of en-
gineering co-operation and achievement.

Before going into the wondrous com-
plexity of NTSC transmission let us
first veview the current status of color
TV in the United States.

Field-sequential color TV

The present U.S. standard system—
the only one permitted for commercial
color-TV transmissions—is the mnon-
computible field-sequential system spon-
sored by CBS*. A program transmitted
by this method canrnot be displayed
either in monochrome or in color on a
standard television receiver without ex-
tensive circuit modifications (especially
in the horizontal and vertical sweep
sections). There is practically no audi-
ence for these color programs. This
lack of a large audience discourages
sponsors. Lack of sponsors discourages
station construction. Without stations,
there will be no audience, and without a
prospective audience there will be no
receiver production. As yet, no way has
been found to break this vicious circle.

Engineeringwise the field-sequential
system suffers fundamental handicaps.
Briefly, it transmits three complete
pictures in sequence: representing first
the red, then the green, then the blue
light picked up by the camera televising
a color scene. However, the 6-mc band-
width of a regular television channel
is just enough to carry only one such
picture in full detail. The necessity for
trimming all three color signals to
crowd them into this meager channel
space results in degraded picture detail,
objectionable flicker, and color instabil-
ity with fast motion.

The field-sequential method does have

excellent color rendition and very de-
sirable simplicity. Belaboring it here
for its weaknesses is done only to in-
dicate the room for improvement.

NTSC Color TV

NTSC transmission was born in the
same ideas that inspired RCA’s dot-
sequential system, but the NTSC
system is not sequential. It is a simul-
taneous system, since the three primary
colors in the picture are encoded elec-
trically, not one after the other, but all
three continwously. Many independent
laboratories have contributed to its
development.

It is a high-efficiency system, in
which the equivalent of a 12-megacycle-
wide picture (4 mec for each color) is
transmitted within a 6-megacycle-wide
channel®, the same bandwidth used for
conventional television.

In a nutshell, the new system trans-
mits an ordinary black-and-white tele-
vision picture, to which is added a
modulated subcarrier signal conveying
information about the coloring in the
picture. From that viewpoint it could
be called “colored” television. Although
a color receiver is needed to display the
colored picture, the system is compati-
ble; that is, it will reproduce the pic-
ture on an ordinary television set in
black-and-white (monochrome) without
altering the set in any way.

Most of us have been taught that for
a circuit to carry more information in
a unit time the bandwidth of the circuit
must be increased (provided the in-
formation is sent strictly in its original
form, as in standard AM broadcasting).

How does the NTSC overcome this
rule? Theoretical amalysis provides the
answer. It shows that any conventional
television scene, when translated into
a video signal occupying a given chan-
nel, does not fill that channel space
completely. In fact, there is a regular
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Developmental model of color-television
receiver designed to the NTSC propos-
als. Chassis at right is a power supply.
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Fig. 1—Black-and-white TV signal side-
sands form clusters separated by 15,750-
cycle gaps. NTSC color-TV system uses
these blank spots to send color signals.

series of vacant intervals in the trans-
mitted frequency band. If the same
theoretical analysis is applied to the
color information of the televised scene,
it, too, is revealed as a regular series
of discrete frequency components sepa-
rated by uniform gaps.

Obviously the gaps in the black-and-
white picture signal can be utilized for
transmitting some other kind of in-
formation. Why not the frequency com-
ponents of the color signal? The mono-
chrome signal and the color signal are
then said to be “interleaved.” Fig. 1
shows a small slice of the frequency
band of the channel, indicating how
frequency components of the picture
signal and of the color signal are spaced
over the same channel bandwidth.

To utilize this method it is necessary
only to select a color subcarrier fre-
quency which is caleulated by multiply-
ing half the horizontal line frequency
by any odd number. At this writing
the NTSC subearrier frequency is:

15,750 -
5 X 495. = 3,898.125 cyecles.
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Fig. 2—Block diagram of the NTSC non-sequential color-TV transmitter.

On paper the idea may look fine, but
does it worx in practice? The answer
is that it does—not perfectly, but
quite acceptably. A fine-grain crawling
checkerboard-like pattern is noticeable
to anyone standing close to the picture
tube and looking for i:. The usual
viewer does not see it, hence this inter-
ference is deseribed as “low-visibility”.

There is notking quite as good as a
block diagran: for examining a compli-
cated system. Fig. 2 is a simplified
outline of the transmitter half of the
system.

Color encoding

In Fig. 2. the camera supplies elec-
trical signals G, R, and B, which cor-
respond to the green, red, and blue com-
ponents of the light in the televised
scene. These separate colar-signal volt-
ages are combined in the proportions
shown, to make up the luminarce signal
Y. The proportions of G, R, and B are
based on the relative sensitivity of the
human eye to light of those colors.

All information about variations in

brightness—that is, the detoil in the
televised scene—is wrapped up in the
fuminance signal. All information con-
cerning the color in the scene is re-
stricted to the e¢hrominance signal,

Now for the encoding of the color.
[1] The R, G, and B voltages are fed
through low-pass filters which cut down
the bandwidth. passing the equivalent
of three degraded single-color pictures.
[2] Two of these, R and B, are added
electrically to the hominance signal
Y, whose polarity has been inverted to
-Y, therveby creating color-difference
signals R-Y and B-Y. A similar manip-
ulation to obtain G-Y turns out to be
superfiuous, for the following reasons:
G information already exists in the Y
signal. We transmit R-Y and B-Y, and
can easily extract G-Y from these
signals at the receiving end. Therefore
there is no point in handling G-Y since
it is already present (although not
apparent) in the transmitted intelli-
gence.

(3] Continuving with Fig. 2, R-Y
and B-Y modulate two sine-wave volt-



ages which have exactly the same fre-
quency but are 90° out of phase. The
combined result, the chrominance sig-
nal, becomes a two-phase subecarrier,
with each phase amplitude-modulated
by picture-coloring information.

Our video signal is now complete, the
Lioninance and chrominance signals
providing all the information needed to
reconstruct the color scene. A station
transmitter handles it substantially as
it would any normal black-and-white
picture. Fig. 3 shows the makeup of the
transmitted frequency spectrum.

The synchronizing signal is the same
as the one used for monochrome tele-
vision, except that a color-syne signal
is inserted on the ‘“back porch” of each
horizontal syne pulse (Fig. 4). In
the receiver this burst synchronizes
the local “color oscillator” which is used
to demodulate the color signals.

The receiver

At the receiver, Fig. 5, all cireuitry
up to the output of the picture detector
is conventional.

Let us start with the band-pass tilter.
This rejects all frequency components
of the signal except the region con-
taining the chrominance signal (see
Fig. 3). The output of the band-pass
filter feeds separate red and blue chro-
minance demodulators. The color-dif-
ference signals R-Y and B-Y are ex-
tracted by reversing the process of sub-
carrier modulation at the transmitter.
The local color oscillator supplies two
sine-wave signals having exactly the
same frequency and phase as the sub-
carrier which was used for encoding at
the transmitter. (These oscillators are
synchronized with the color subearrier
by the bursts mentioned above.) The
demodulation is a zero-beat form of
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In the matrix-circuit block the R-Y
and B-Y signals are mixed in pre-
determined polarities and proportions
to produce the G-Y signal.

Finally, the three decoded color-dif-
ference signals are combined with the
main luminance signal to reproduce the
G, R, and B color signals which orig-
inally left the camera of Fig. 1. For
example, adding R-Y to Y leaves R
alone. The R, G, and B voltages are
applied separately to the tricolor pic-
ture tube to re-create the scene.

Color reproduction

The great advantage of the NTSC
system lies in its economiecal handling
of color information. In Fig. 1 we noted
that the R, G, and B signals were each
limited to a bandwidth of about 1 me
implying the transmission of a limited
amount of coloring information. The
luminance information (picture detail)
occupies the full 4-me¢ bandwidth.

This bandwidth relation makes sense
when you understand how the eye sees.
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Fig. 3, top—Relative positions of the
picture carrier and the color subcarrier
in the upper sideband of transmitted
signal. The vestigial lower sideband and E—RED A
the sound carrier have been omitted. —— 3

Fig. 4, next to top—Color-syne bursts
consisting of nine cycles of the 3.898125-
mc color subcarrier are sent on the un-
used “back porch” of each regular hori-
zontal sync pulse. Fig. 53, above—Block
diagram of the receiver color circuits.
All sections of the receiver ahead of
the color unit are conventional. Fig. 6,
right—Color combinations produced by
blending colored lights (additive mix-

ing).
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Visible light produces three separate
and distinet sensatians: brightness (rel-

ative intensity or luminance), hue
(recognition of red, orange, yellow,
ete.) and purity or saturation (the

degree to which the color is off-white,
ranging from zero saturation, or white,
to 100% saturation, meaning a deep,
vivid color, a pure hie). The human
eye is extremely sensitive to brightness
variations but surprisingly insensitive
to changes in hue. The NTSC transmits
picture information only to the extent
that the human eye is capable of ap-
preciating it.

One more puzzling question, color
mixing, deserves attention. The tricolor
picture tube operates on the principle
of additive color mixtures. A good ex-
ample of this is a cluster of partially
overlapping colored lights, as in Fig. 6.
The overlapped areas show some ex-
amples of additive wmixing. Mixing
colored paints, or looking through
superimposed color filters are examples
of subtractive color mixing.

The phenomenon of color sensation
is in direct contrast to the sense of
hearing. Most of us can identify the
instruments being played from the gen-
eral character of the sound, and a
trained musician can even recognize
the individual notes which make up
complex musical tones. The eye has no
corresponding ability to recognize the
individual components of a color mix-
ture. The eye perceives only the over-
all result of the mixing. With the
proper set of primary colors, such as
the red, green, and blue used in NTSC,
we are able to reproduce practically
the entire range of colors.

A word about the color picture tube,
without which the NTSC system would
be almost entirely useless. The shadow-
mask type three-gun tricolor tube' has
received much attention. Rapid prog-
ress has been made toward one or more
color-tube designs suitable for mass
production at reasonable prices.

Receivers for the tricolor tube are
being developed by several companies.
The big problem is to simplify the
cireuitry.

Test transmissiors with the NTSC
system have been made in New York,
Chicago, Philadelphia, and Syracuse.
Assuming that transmission standards
are successfully formulated and the
FCC adopts the system, it would prob-
ably take at least two years before
the NTSC system could become a com-
mercial reality. END
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Propagation
students
and dx hounds

had an

interesting

year

XPERIENCED TV dx observers
and amateurs who watch the 50-
me band for signs of dx all
agree that 1952 was definitely
subnormal in incidence of sporadic-E
skip. For readers who may be just
getting into this business of TV dx,
sporadic-E skip is the means by which
TV signals are bounced back to earth
from the ionospherie E-layer, some 50
miles above the earth’s surface, pro-
viding reception at distances ranging
from 400 to 1,200 miles and more.
Tonospheric dx wasn’t supposed to
happen in the v.h.f. region, and the
truth is that it occurs only a very
small percentage of the time, but when
it does develop it causes low-band TV
signals to do amazing things. The re-
flection qualities ol the sporadically
ionized patches of the E layer become
well-nigh perfect at times, with the re-
sult that signals from hundreds of
miles away may come in with unbe-
lievable strength, knocking out or seri-
ously interfering with local stations.
Many observers, both in television
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and amateur radio, have tried their
hands at predicting the occurrence of
sporadic-E skip in advance. They have
met with a measure af saccess, and
more is being learned about this amaz-
ing phenomenon all the time, but it
is still very much a horse race. Per-
haps that’s just as well, for if we
were able to turn on our TV sets or
our 50-m¢ ham rigs at an appointed
time to receive dx signals or work 50-
me stations halfway across the country
on schedule, both pursuits would soon
lose their appeal.

Meanwhile, we have a fascinating
hobby, and one that is being put to
good use. By careful observation and
recording, v.h.f. amateurs and TV dx-
ers have made available preat masses
of data for scientific study. During
1952 the people listed at the end of
this article have contributed several
hundred individual observations of TV
dx, summaries of which appear in
graph form herewith. A number of
interesting facts are apparent from
a study of these graphs.

A plot of the observations by months
appears in Fig. 1. The upper portion
shows the number of days that dx was
observed; the lower shows the number
of reports eaca month. Look back at
a similar presentation! for 1951 and
see how symmetrically these graphs
rise and fall, showing the now well-
established rhythm of the sporadic-E
dx seasons. The major period is the
months of May, June, and July, but
another well-defined peak develops
around Christmas time. Both periods
are spread equally either side of the
longest and shortest days of the year.
Despite this cyclic effect, dx never
quite runs out; there is rarely a month
when no dx at all is repor.ed by the
sharper observers.

The effect of frequency sh ws clearly
in Fig. 2. Breaking the observations
down by cnannels, we see that the low-
est, channel 2, accounted for 38% of
the reports, with only 14% of the sta-

1TV DX in 1951—RADIO-ELECTRONICS, January,
1952, page 40.
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Fig. 1, left—A year of sporadic-E dx by months. The November and December
figures are for 1951. Fig. 2, right—Dx reports by channels compared to the
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tions in North America. Percentages
of reports and stations are just atout
equal for channel 3. The most heavily
populated channel, 4, with 38¢% of the
stations brought in only 33% of the
reports. Channels 5 and 6 together
having the same number of stations
as channel 4, accounted for only 18¢%
of the reports between them. There
were no reports of high-band dx that
could be positively identified with iono-
spheric effects.

Geographical location of the trans-
mitting station is an important fac-
tor. Stations in the South and Middle
West monopolize the top spots in the
tabulation of reports by stations. As
in 1951, KPRC, Houston, Texas, leads
the pack by a 3-to-1 margin. The four
Cuban stations, though their dx field
is confined to little more than a 90-
degree segment, are mentioned in 12%
of the reports. Nearly half of the TV
stations now using the low channels
are above Latitude 40, but they ac-
counted for less than 53% of the dx
reported.

Some outstanding reports

TV dx observations come from some
surprising places, some of them local-
ities where there is no regular TV
service. Observer Canning, Halifax,
Nova Scotia, is 400 miles from the
nearest TV station, yet his log includes
44 stations in 36 cities. He is the holder
of the Western Hemisphere dx record,
having logged PRF-3, Sao Faulo, Bra-
zil, in the summer of 1951.

A growing group of dx-ers in the
Halifax area keep in touch with each
other by telephone. During the height
of an aurora borealis display on Sep-
tember 29, several of them noted that
the signal of WJAR, Providence, R.I,,
channel 11, was strong on both sound
and video, but the two could not be
received simultaneously. This condi-
tion had been noted previously when
selective boosters were used, but this
tinte removal of the boosters made only
a slight improvement. If this was the
result of auroral couditions it is the
first time that aurora effects have been
noted above 200 mec.

Strong but fading signals were re-
ceived on channels 3 and 5 the same
evening. On September 5, a coastal in-
version brought in signals from WBZ,
Boston, 4; WNBT, New Yerk, 4; WA-
BD, New York. 5; WFIIL, Philadelphia,
6; and WJAR, 11. Audio only was
heard from WCBS, New York, 2, bear-
ing out the observation that tropos-
pheric effects increase with *requency.

Several multiple-hop dx observations
(in excess of 1,500 miles or so) were
reported during the summer peak.
Leader in this department was Ob-
server Royal, of Red Bay, Ala. Bob
caught KRON, San Francisco, 4;
KING, Seattle, 5; KSL, Salt Lake
City, 5; KOB, Albuquerque, 4; KPHO,
Phoenix, 5; and KTLA, Los Angeles,
5, in a single evening. In a 24-hour
period, June 13-14, Royal identified 26
dx stations. Another Florida observer,
Simkin, of Orlando, reports 48 stations

logged there, and another 11 picked up
from a location in Arlington, Cal.

Florida Observers Hali of Miami
and Sloan of Braden Castle, report fine
tropospheric reception of the Cuban
stations. Hall gets them more or less
satisfactorily the year around, and
Sloan pulls them through beginning in
May. He also sees the Jacksonville
station, WMBR, 4, moct of the time
over a 200-mile hop.

To the average home viewer who
lovks at one or two stations for his TV
entertainment, the totals of stations
logged by the more avid dx enthusiasts
seem almost incredible. Observer Low-
ther, Alexandria, Ind., lists 55 sta-
tions identified over a 3li-year period,
including such choice high-band tropo-
spherie dx as WJAC, Johnstown, Pa.,
13, 350 miles, WNBF, Binghamton,
N. Y., 12,520 miles; and WJZ, 7, WOR,
9, and WPIX, 11, all of New York City,
more than 600 miles!

In three weeks ending June 15, Ob-
server Merkel of Detroit logged 31
stations, 14 of them in the high band.
Observer Dull, Washington, D. C., had
31 calls on his list. Then he took his
equipment on a vacaticn in south-
western Pennsylvania in July and
August, running up a total of 49 sta-
tions in two months. Patrick of Abilene,
Texas, has 40 stations in 18 states,
Cuba. and Mexico. DeGroat, Salamanca,
N. Y., has 26 low-band dx stations.
Whitfield, Altoona, Pa., identified dx on
25 days between April 29 and August
13.

One of our northernmost observers,
A. E. Wilson of Port Arthur, Ontario,
logged a total of 25 low-band stations,
all sporadic-E dx with the possible ex-
ception of Chicago and the Twin Cities,
which might be just in the tropo-
spheric range under the best conditions.
His most consistent dx reception was
WSB, Atlanta, Ga. 2, with KPRC,
Houston., Tex., 2, came second. Prac-
tically all of Wilson’s dx came from the
area represented by the amateur W4
and W5 call areas, as does a large
part of ithe 50-mec dx worked by our
friends north of the border. Only
toward the end of July was any eastern
dx recorded.

Wilson noted interesting coincidence
with weather conditions as indicated
or weather maps telecast by several
stations he received. On consecutive
openings in June, weathar maps
showed pronounced cold fronts at right
angles to the transmission path, just
about midway between transmitting
and receiving locations. On July 7,
when WFMY, Greensboro, N. C., 2,
was in solidiy from 10:30 pm to mid-
night. a cold front extended along the
line to the transmitting location. On
July 27, when a cold front swung
around to the midpoint of the path,
New York, Boston, Philadelphia, and
Washington appeared. Both amateur
and TV dx-ers have noticed that spo-
radic-E skip is predominantly across
areas of low barometic pressure; al-
most never in or across pronounced
highs.

World Radio Histol

Unquestionably the most prodigious
job of observation and reporting in
1952 was turned in by Louis M. Ma-
tullo, of Washington, Pa. He is able
to do a phenomenal job of logging dx
on both high and low channels from
his 2,956-foot elevation in South-
western Pennsylvania. Undzr normal
conditions Mike receives 20 or more
stations over a radius of nearly 300
miles, around threce-fourths of his
horizon. He has kept a daily record of
stations receivcd for more than a year.
They include 53 calls, 37 of which have
been received without the aid of spo-
radic-E skip. At least 18 different high-
band stations have been logged, includ-
ing WENR. 7, and WGN, 9, both of
Chicago, nearly 500 miles away.

New receivers a factor

Much more high-bard dx was re-
ported in 1952 than in previous years,
largely as a result of the improved
kLigh-band performance of the newer
receivers. Increased awareness of the
possibility of high-band dx was also
a contributing factor. Observer Gehr-
lein, Erie, Pa.. reports fre.yuent recep-
tion of WSPI'D, Toledo, 13, 185 miles,
and WXYZ, Detroit, 7, 166 miles. Run-
nells and Holmes of Ottumwa, Iowa,
report WENR and WGN, 250 miles.
McGough of Milwaukee staggers us
with KLAC, Los Angeles, 13, on June
12. We'd like to know more about this
one, as it exceeds by several hundred
miles the best amateur or TV dx ever
reported on frequencies above 100 mec.
It can happen, though—200-mc radar
sets have picked up targets 1,709 miles
distant!

The period September 7-10 provided
an unprecedented opportunity for high-
band dx of a tropospheric nzture. Dur-
ing that time amateurs using the
144, 220, and 420-mc bands worked dx
beyvond their wildest dreams.2 Thr 9th
was the bdiggest date, Matullo logging
37 stations at Washington, Pa., be-
tween 4:30 pm and 1:55 am the fol-
lowing morning! These included just
about every high-band station to the
south, west and northwest, within a
radius of 500 miles. Landzk, W9WOK,
Bensenville, 111, took time out from a
big night of 144-me amateur d:: to log
2° stations on 11 channels in 10 states:
Ilinois, Indiana, Wisconsin, Michigan,
Ohio, lowa. Missouri, Minnesota, Penn-
svlvania. and Tennessee. The best dx
was WICU, Erie, Pa., 12, 450 miles.

This all came about as a stable high-
pressure center moved slowiy across
the Great Lakes and over to the Atlan-
tic Seaboard, a stabl: air-mass bound-
ary forming along its trailing edge.

TV dx was not without its hunorous
sidelights. One unintentior.al joker was
a publicity blurb writer for one of the
leading TV manufacturers. In a release
sent to magazinz editors he credited a
Colorado owner of one of his client’s
new consoles with the “world’s record
for long-distance television reception.”

2 For a compilation of v.h.f. dx worked during
this period, see November, 1952, QST, page 45.
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The viewer in yuestion had reported
picking up stations as much as 1,200
miles away! The staff at Rapro-ELEc-
TRONICS concludes that there is at least
one person who doesn’t read our TV
dx reports!

And Observer Samuels, Mount Ver-
non, N. Y., says that the way of the
TV dx-er is hard. Most people just
don’t appreciate it. When Dan called
in his next-door neighbor to show off
his reception of a Washington, D.C,,
station, over 200 miles to the south, the
only comment was, “Lot of snow on it,
isn’t there?”

LIST OF OBSERVERS, 1952

Aliaga, Frank, El Paso, Tex.
Ambrose, G. W., Randallstown, Md.
Amery, Gordon, Braymer, Mo.
Ashcraft, Calvin E., Coolidge, Ariz.
Baldwin, G. H., Hamilton, Ont.
Bashta, William, Los Alamos, N. Mex.
Bedrosian, Peter, Newburyport, Mass.
Rente, Waldemar, Dennison, Ohio.
Billings, R. A., Shiro, Tex.
Canning, L. A., Halifax, N. S.
Cantwell, William, Denver, Col.
Carnes, P. C., Orangeburg, S. C.
Collier, J. W,, Arlington, Va.
Conover, R., Stone Ridge, N. Y.
Croy, John E., Dayton, Ohio
DeGroat, F. E., Salamanca, N. Y.
Dochak, Mike, Sudbury, Ont.
DeGeer, M. W., Tulsa, Okla.
Dempster, M. K., Tyndall, S.
Dull, R. E., Washington, D.C.
Edens, L., San Antonio, Tex.
Elberburg, Columbus, Miss.
Evans, L. M., Gaylord, Mich.
Ferguson, G. A., Saa Antonio, Tex.
Foyer, Joe, Westville, Ill.
Gandol, Jose, Preston Orierte, Cuba.
Garcia, Albor Otero, Varadero Beach,
Cuba.
Gehrlein, James, Erie, Pa.
Glenn, Quentin D., Carlisle, Pa.
Golden, S. J., Oak Bluffs, Mass.
Green, Vernon F., Saratoga, N. Y.
Green, M. F., Casper, Wyo.
Groves, A. L., Brooke, Va.
Hall, E. R., Miami, Fla.
Hammond, Clarence and Nina, Malin,
Ore.
Hansen, Floyd, Waukegan, IIl.
Hart, Wm. C., Washington, Pa.
Hogan, Marvin H., Atlanta, Tex.
Huckert, Mrs. Joe, Hereford, Tex.
Henderson, Wayne, Sebring, Ohio.
Kern, Roy, Scranton, N. Dak.
Kindervater, John, Pottstown, Pa.
King, Virgil, Springfield, Ohio.
Kinney, Thomas A., Shelby, N. C.
La Bella, Victor, Middletown, Conn.
Landeck, John, Bensenville, Ill.
Lowther, G. W., Alexandiia, Ind.
McGough, Robert, Milwaukee, Wis.
McKinney, J. J., Indianapolis, Ind.
McLaughlin, C. F., Birmingham, Ala.
McPherson, Ross, Woodstock, Ont.
Markle, Leonard, Greenfield, Ill.
Mayernick, Joseph, Monessen, Pa.
Mays, A. J., Devol, Okla.
Manning, Walter, Milwaukie, Ore.
Matullo, Louis, Washington, Pa.
Merkle, Bob, Detroit, Mich.
Meyer, Sgt. Danile, San Marcos, Tex.
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Dak.

Dx Reports by Station and Channel

Channel 2, 54-60 mc; 11 stations, 301 reports

KPRC, Houston, Texas .......... 114
CMQ, Havana, Cuba ............ 32
WMAR, Baltimore, Md. .......... 28
XEW, Mexico City .............. 25
WFMY, Greensboro, N. C. ....... 25

KS2XBS, Chicago,

WCBS, New York City
WSB, Atlanta, Ga. .............. 22

Channel 3, 60-66 mc; 7 stations, 84 reports

KMTV, Omaha, Neb. ........... 23
WTMJ, Milwaukee, Wis. ......... 14
WPTZ, Philadelphia, Pa. ........ 14

WLWC, Columbus, Ohio

CMUR, Havana, Cuba ........... 35
KRLD, Dallas, Texas ............ 31
WKY, Oklahoma City, Okla. ..... 30
WMBR, Jacksonville, Fla. ....... 17
WTVJ, Miami, Fla. .............. 17
WTCN, Minnecapolis, Minn. ...... 15
XHTV, Mexico City ............ 14
WTAR, Norfolk, Va. ............ 14
WOAI, San Antonio, Texas ...... 13
WOI, Ames, Iowa ............... 13
WMCT, Memphis, Tenn. ......... 13
WDAF, Kansas City, Mo. ........ 12
WBZ, Boston, Mass. ............ 12
WNBT, New York City ......... 9
WBRC, Birmingham, Ala. ....... 8

‘Channel 4, 66-72 mc; 30 stations, 258 reports

Channel 5, 76-82 mc; 19 stations, 80 reports

WBAP, Ft. Worth, Texas ....... 23
CMQ, Havana, Cuba ............ 10
WOC, Davenport, Iowa. ......... 7
KTSP, St. Paul, Minn. .......... 7
WTTG, Washington, D. C. ...... 5
KEYL, San Antonio, Texas ...... 5
WXNBQ, Chicago, Ill. ............ 4
KTLA, Los Angeles, Calif. ...... 3
KPHO, Phoenix, Ariz. .......... 2

WJIBK, Detroit, Mich. .......... 21
KNXT, Los Angeles, Calif. ...... 7
KTSL, Hollywood, Calif. ........ 2
m. .......... 1

WBTYV, Charlotte, N. C. .......... 13
WKZO, Kalamazoo, Mich. ........ 11
WDTYV, Pittsburgh, Pa. .......... 5

......... 4

WHBF, Rock Island, Ill. ........ 7
WNBW, Washington, D. C. ...... 7
WLWT, Cincinnati, Ohio ........ 6
WRGB, Schenectady, N. Y. ...... 6
WSM, Nashville, Tenn. .......... 6
WBKB, Chicago, Ill. ............ 6
KOB, Albuquerque, N. Mex. .... 5
WBEN, Buffalo, N. Y. .......... 4
WNBK, Cleveland, Ohio ......... 4
KRON, San Francisco, Calif. ..... 4
WWJ, Detroit, Mich. ............ 4
KNBH, Los Angeles, Calif. ...... 3
WAVE, Louisville, Ky. .......... 1
XELD, Matamoras, Mex. ........ 1
WGAL, Lancaster, Pa. ........... 1
KSD, St. Louis, Mo. ............. 2
WSAZ, Huntington, W. Va. ...... 2
WSYR, Syracuse, N. Y. ......... 2
WABD, New York City .......... 2
WAGA, Atlanta, Ga. .......... 2

WAVE, Louisville, Ky. .......... 1

KPIX, San FErancisco, Calif.

Channel 6, 82-88 mc; 11 stations, 57 reports

CMQ, Havana, Cuba ............ 20
WDSU, New Orleans, La. ....... 10
KOTV, Tulsa, Okla. ............ 7
WTVN, Columbus, Ohio ......... 5
WFBM, Indianapolis, Ind. ....... 3

Millot, Dan, Louisville, Ky.
Mulligan, Eldon, Ottawa, Ont.
Nichols, Dan, Mason, Mich.
Oberto, G. P., Richmond, Va.
Patrick, M. C., Abilene, Tex.
Penc, Stanley, Utica, N. Y.
Randall, John W., Hanover, Mass.
Rees, Mackworth G., Naples, Fla.
Richards, Warsaw, Ind.
Robins, Howard L., Tampa, Fla.
Royal, Robert, Red Bsy, Ala.
Runnells, R. J., Ottumwa, Iowa.
Sagel, Leslie, Wildwood, N. J.
Samuels, Dan, Mt. Vernon, N. Y.
Schmidt, Harry, Markham, Ont.
Seay, J. Chester, Dothan, Ala.
Simkin, Gordon, Orlando, Fla. and
Arlington, Calif.
Sloan, S. W., Braden Castle, Fla.
Stanek, John A., New Kensington, Pa.

WEWS, Cleveland, Ohio ........ 1
KING, Seattle, Wash. .......... 1
KSL, Salt Lake City, Utah ...... 1
1
WTVR, Richmond, Va. .......... 3
WHAM, Rochester, N. Y. ........ 3
WOW, Omaha, Neb. ............ 3
WPFIL, Philadelphia, Pa. ........ 2
WNHC, New Haven, Conn. ...... 1

Storie, Clarence A., Tulsa, Okla.
Storch, Clarence L., San Antonio, Tex.
Smith, B. L., Sundown, Tex.
Tisdale, J. W., Tulsa, Okla.
Tl-Jale, J. W, N. Little Rock, Ark.
Van Sandt, R. L., Ft. Worth, Tex.
Vanderstelt, Paul, Muskegon Heights,

Mich.
Wallace, William, Santa Anna, Tex.
Warren, Bud, Cocoa, Fla.
Waterhouse, F. T., Springfield, Mass.
Whitfield, Lawrence A., Altoona, Pa.
Wilcox, W. W., Richmond, Va.
Wilkerson, S. W., Vancouver, B. C.
Wilson, A. E., Port Arthur, Ont.
Walker, John L., Albion, Pa.
Yeager, Claude C., Wichita, Kan.

96 obstrvers, representing 29 States,
plus Ontario, Nova Scotia, British
Columbia and Cuba. END
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TWO MORE U.H.F. CONVERTERS

The Zenith v.h.f.-u.h.f.
turret tuner and Mallory

"Inductuner'’ preselector

By FRED KING*

ENITH sets now have a new

turret tuner designed for top

performance on both u.h.f, and

v.h.f. channels. The over-all size
has been reduced considerably, the
channel strips are easier to replace, and
special shielding and parts placement
minimize oscillator radiation.

Fig. | shows the new tuner with all
shields in place. The a.g.c., B plus, and
heater leads terminate in a plug and
the i.f. output terminates in a coaxial
connector so that the entire unit can
be removed from the chassis for repair
or replacing channel strips without re-
moving the chassis from the cabinet.

Fig. 2 is the tuner with external
shields removed. Two sets of the re-
movable channel strips are shown in
the foreground. Those nearest the
tuner are u.h.f. strips. The oscillator
and interstage circuits are on the
right-hand segments and the antenna-
r.f.-input circuits are at the left.

Fig. 3-a is a block diagram of the
tuner circuit with a pair of v.h.f.
channel strips in position. The triode
section of the 6U8 is the local oscil-
lator; the pentode section functions as
the mixer. The twin-triode 6BK7 is a
cascode i.f. amplifier. Fig. 3-b is a
block diagram of the tuner with a pair
of w.h.f. strips in position. All the cir-
cuit changes indicated in going from
Fig. 3-a to Fig. 3-b are made by simply
turning the turret from a v.h.f. to a
u.h.f. channel.

Fig. 4 is a simplified schematic of
the tuner on w.h.f. channels. There are
two tuned circuits in the preselector
and a tuned multiplier circuit. These
three resonant circuits and the two
crystals are mounted in a casting.

To cover all 70 uw.h.f. channels the
oscillator tunes from 172 me to 234 me.
The germanium multiplier crystal acts
as a harmonic generator to provide
w.h.f. oscillator power for the mixer.

The germanium multiplier crystal is
capacitance-coupled to the oscillator
and conducts only on the extreme
peaks of the oscillator sine wave. The

*Chief Engineer, WELI, New Haven, Conn.

Fig. 1—The new Zenith v.h.f.-u.h.f. turret tuner with shields in place.

resultant straight-sided pulses in the
multiplier circuit are rich in aoscillator
harmonies. The tuned output circuit
of the multiplier selects the desired
harmonic and apgplies it to the crystal
mixer to beat with the incoming signal.
The oscillator’s third harmonic (516-
702 mc) is used for the low u.h.f.
channels and the fourth harmonic
(688-936 mc) for the high u.h.f. chan-
nels. The mixer crystal is biased to
operate at its point of maximum sen-
sitivity, so that minimum oscillator
power is required. The output of the
mixer is at the 41-mc i.f. of the re-
ceiver. The 6BK7 and the pentode sec-
tion of the 6U8 become additional 41-
me i.f. amplifiers to make up for the
conversion loss in the crystal mixer.

The u.h.f. tuned circuits are very
tiny. They are meunted in cylindrical
holes in the casting about %-inch in
diameter and ‘'a-inch deep. The an-
tenna and multiplier coils are less
than 4 inch long and % inch in diam-
eter. Series-tuning capacitance for the
preselector and multiplier cireuits is
provided by 1-72 machine serews which
enter one end of each coil through an
insulating bushing. The inductive cou-
pling between the two preselector cir-
cuits is provided by a small pin pressed
into a recessed hole in the casting be-
tween the two coils. The junction be-
tween the coils is returned to the cast-
ing through this pin, which is an in-
ductance common to both circuits. The

casting shields the preselector and mul-
tiplier circuits from each. other and
from external influences.

The oscillator-interstage strip holds
the oscillator coil with its dise ceramic
capacitor, the cascode plate coil, and
the mixer grid coil. The oscillator coil
is adjusted to frequency by a small
screw which enters the coil and changes
its inductance. Each set of u.h.f. strips
tunes over 14 of the band, so three sets
cover all 70 channels.

Performance data supplied by the
manufacturer is as follows:

Noise Image if. Relative
Freq. Channe! Figure Rejection Rejection Gain
_{mcy {db) (db)  (db) (%)

57 2 4.5 87 50 100
85 [ 6.0 80 55 67
177 7 8.5 70 70 63
213 13 9.0 68 72 63

538 24 140 5C 60 8l
670 47 140 50 59 72
820 72 170 45 58 65

Malory u.h.f. inductuner

As a result of considerable experi-
ence in thke design and construction of
variable-inductance tuning mechan-
isnis, Mallory developed a special In-
ductuner for continuous coverage of
the 470-89%0-mc u.h.f. TV band. These
u.h.f. Inductuners are available as one-,
two-. three-, and four-section ganged
units. The three-circuit mogel is shown
in Fig. 5. Some manufacturers use
these as the tuning systems in their
converters.

RADIO-ELECTRONICS
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ferent type sections. When used as pre-
selectors with an external tank capaci-
tance of 1 uuf, these units will tune the
u.h.f. TV band with 10 mc to spare on
each end. When used with a 6AF4 oscil-
lator working on the low side of the
signal, an external tank capacitance
of 1.5 jwuf is required.

TV-101 u.h.f. converter

Figs. 7 and 8 show front and rear
views of the Mallory TV-101 u.h.f.
converter chassis. The schematic is
shown in Figure 9. The converter—
designed around a three-section Induc-
tuner—covers channels 14 through 83.
The antenna input impedance is 300
ohms, and the output impedance can be
either 75 or 300 ohms. The popular
line-up of preselector, crystal mixer,
oscillator, and cascode if. amplifier
is used. The gain is approximately 2
when used with the 300-ohm input and
output. The converter i.f. is 82 mc so
that either channel 5 or 6 may be used.

Preselector

The preselector uses two sections (2
and 3) of the Inductuner to provide
double-tuned selectivity and an imped-
ance match ahead of the mixer. The
preselector elements are shaped to
track with the oscillator. The antenna
coupling method is a compromise be-
tween energy transfer (from different

TS T Gt : : : types of antennas or lines), alignment

Each Inductuner section employs a
parallel-lines tuning system with the
lines consisting of edge-mounted strips
pressed into grooves in a mica-filled,
phenolic-base material which provides
mechanical strength and excellent elec-
trical properties. They are arranged in
a noninductive concentric path provid-
ing the required inductance range in
270" rotation of the shaft controlling
the shorting bar. There are three dif-
ferent types of sections: wide-strip;
narrow-strip; and shaped-strip tuning
sections, to provide proper tracking in
the preselector, mixer, and oscillator
resonant circuits. Shaping of the ele-
ments provides more accurate tracking
for various converter intermediate fre-
quencies at approximately 40, 80, and
130 me. The rotor arm which holds the
dual contactor (shorting bar) is fast-
ened securely o a phenolic shaft. Two-,
three-. or four-section units may then
be used without interaction.

Fig. 6 shows typical frequency versus
dial-retation curves for an 82-mc con-
verter i.f. (channel 5 or 6). Measure-
ments by the manufacturer show cir-
cuit parameters of individual Irduc-

tuner secticns approximately as
follows:
Distributed capacitance at maximum
inductance .............. 2 puf
Maximum inductance ....... ,04 ph
Qatl00me. ...l 180

These values vary slightly with dif-
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L ] problems, oscillator radiation, and
noise figure. The r.f. chokes across the
antenna terminals to ground act as
static drains. They also act as capaci-
tors in the u.h.f. band. Their capaci-
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Fig. 3—(a) Block diagram of the Zenith tuner on v.h.f. channels. (b) Block
diagram of the tuner circuit in one of the u.h.f. positions. Three sets of oscil-
lator and preselector ceil strips are required to cover all 70 u.h.f. channels.
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Fig. 4—Simplified schematic of the tuner circuit in one of the u.h.f. positions.
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Fig. 5—A 3-section Inductuner.’
Note the concentric lines and
wiper bars,
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tance to ground serves as an impedance
tap-in on the first tuned circuit.

Oscillator

The oscillator tunes from 378 te
828 me on the low side of the signal to
develop a converter if. of 82 mega-
cycles. Temperature compensation,
careful location of parts, and isolating
the i.f. and power-supply tubes from
heat results in a stable oscillator. The
drift is substantially zero at 700 mec.
Drift is less than plus 400 ke at the
low end of the u.h.f. band. At the high
end, it is less than minus 750 ke. When
operated with an intercarrier sound
v.h.f. set. the converter stabilizes in
about one minute. With split-sound
receivers, a warmup period of three to
five minutes may be required.

Oscillater injection voltage for tihe
IN72 crystal mixer is obtained by ~on-
necting to the 6AF4 heater, thus using
the heater-cathode capacitance for cou-
pling to the cathode. This results in
less interaction between the preselector
circuits and the oscillator. Measure-
ments have shown that the maximum
oscillator radiation is less than 2,000
wv per meter at the top of the u.h.f.
TV band and less than 600 nuv per
meter at the low end at 100 feet from
the converter.

Converter i.f. amplifier

The converter i.f. uses a 6BQ7 twin
triode tube in a low-noise cascode cir-
cuit. The mixer output is transformer-
coupled to the grounded-cathode first
triode. Capacitance-coupling is used to
the grounded-grid second triode. The
circuit is neutralized by the r.f. choke
in parallel with the grid-plate capaci-
tance of the first triode. This choke also
serves as the cathode return of the
second stage.

The i.f. output circuit is a double-
tuned transformer with a bandwidth of
14 megacycles at the half-power points
with a center frequency at 82 mec. END

720 780 840 900 960

Fig. 7 (Left)—Mallory TV-101 u.h.f.
converter.

IFig. 8 (Right)—Rear view of the Mal-
lory TV-101,
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Fig. 9—Schematic of the TV-101 u.h.f. converter using the spiral Inductuner.
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ANY modern television sets

have auxiliary eontrols on the

back for adjusting the sen-
sitivity for optimum performance in
weak-, medium-, and strong-signal
areas. Fig. 1 shows the area-control
circuit used in the Motorola TS-195A
and TS-400A chassis. Slightly different
versions are used in other late Motor-
ola receivers. The LOCAL, SUBURBAN,
and FRINGE settings adjust the sen-
sitivity of the receiver for strong,
medium, and weak signals, respectively.
In the LOCAL position, 1ull a.g.c.—
taken from the video detector output—
is applied to the first and second video

*
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Fig. 3—Noise-canceller synec
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¢ircuits of G-E 21T4 and 21T5 television receivers.
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i.f.-amplifier stages and through a 1.5-
megohm isolating resistor (R1) to the
r.f.-amplifier and mixer grids in the
tuner. In the SUBURBAN position (that
shown in Fig. 1) a.g.c. voltage is re-
moved from the tuner, and the r.f.-
amplifier and mixer grids are returned
to ground. The FRINGE position is used
when the incoming signals are weak,
and the set must operate with maxi-
mum sensitivity. This grounds R1 and
lowers the a.g.c. voltage on the if.-
amplifier tubes to one-half the value
applied in the LOCAL and SUBURBAN
positions. In this position the video
amplifier grid resistor is returned to
ground to improve noise limiting ahead
of the sync take-off point. The area
selector control should be adjusted to
the position which gives the clearest
and most stable picture on all active
channels.

Olympic local-fringe control

The Olympic model 762 receiver has
the local-fringe circuit shown in Fig. 2.
When the switch is set to LOCAL (in
strong-signa’ areas), the r. f. ampli-
fier and firs:, second, and third video-
i.f. amplifiers are supplied with the
full a.g.c. valtage across the 8,200-ohm
video-detectar lpad resistor. In this
position the a.g.c. line is connected
through a Il-megohmm resistor to the
junction of a 100.000-ohm resistor and
the contrast control. The arm of the
control is grounded and the 100,000-
ohm resistor connects to plus 220 volts.

When the signal is strong, the con-
trast control is usually adjusted for
maximum 1resistance in the cathode
circuit of the video amplifier. This

15T VIDEO AMPL 12AT7  2ND VIDEG AMPL '3° i TO PIX TUBE GRID
6 +340v "
165p H 165pH 5PM |
‘ 226K 1:)
uo N LSK +200V |
VUL Annns
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grounds the a.g.c. line through the
1-megohm resistor, and maximum a.g.c.
voltage is used to reduce sensitivity
and prevent overloading.

When the set is tuned to a weaker
channel, the contrast control is moved
up to reduce the bias on the video am-
plifier. A positive voltage now appears
at the junction of the 1-megohm re-
sistor and the lower leg of the con-
trast control. This positive voltage
charges the 0.22-uf a.g.c. filter capaci-
tor and bucks the negative a.g.c. ~olt-
age across the detector load. This
positive voltage (a.g.c. delay bias)
prevents the a.g.c. voltage from re-
ducing the circuit gain until the incom-
ing signal is strong enough to overcome
it.

Advancing the contrast control to
compensate for weaker signals brings
more of its resistance into the voltage
divider circuit and increases the delay
bias applied to the line. The bias varies
from 0 to about 4 volts as the contrast
control is varied from maximum to
minimum setting. Thus, varying the
control automatically sets the a.g.c.
delay bias to the proper point for best
operation. In weak-signal areas the
switch is set in DISTANCE porition, dis-
connecting the a.g.c. bus from the
contrast control circuit.

Noise-immune sync circuits

In past issues, we have discussed
some of the various systems which
manufacturers are using to insure
maximum sync stability in the presence
of severe noise.®

Now let’s look at Fig. 3 which shows
the G-E noise-canceller circuit used
in the 21T4 and 21T5 models. The cir-
cuit is designed to prevent noise from
entering the sync-clipper circuit and
causing loss of sync through prema-
ture triggering of the sweep oscillators.

The composite video signal from the
video detector is fed through a cas-
caded two-stage video amplifier into the
grid of the picture tube along with
any noise pulses which may be picked
up with the signal. The negative-going
synce pulses and noise (e) are tapped
off the grid of the picture tube and
fed to the grid of the sync amplifier
(% 6SL7-GT). This combination of
noise and sync pulses is amplified and
appears with positive polarity at the
plate of the 6SLT7.

At the same time that the amplified
noise and sync pulses appear at the
grid of the sync amplifier, the unampli-
fied negative-going noise and syrc
pulses (a) from the video detector
output are applied to the cathode of
the 6AQ7 noise-canceller tube through
a 1-uf coupling capacitor. The grid of
the 6AQ7 is biased negatively from
the a.g.c. line. The cathode is biased
positive by returning it to a point on a
voltage divider composed of RI1, R2,
and the PICTURE STABILIZER R3. Control
R3 is set so the 6AQ7 is biased to cutoff
until the negative-going noise pulse

* Zenith's Fringelock—July, page 38,
Phileco noise-immune syne—September, page 45.
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Fig. 5—Stromberg-Carlson receivers use this keyed noise-clipper sync circuit.
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on the cathode exceeds the amplitude
of the sync pulses. R4 is a load resistor
common to the 6SL7 and 6AQ7. The
6AQ7 operates as a grounded-grid
amplifier with input and output signals
in phase. Since the two output signals
arc of opposite polarity, the wave-
form across R4 at any tim> will be the
algebraic sum of the two signals. When
the 6AQ7 conducts, it shunts the output
of the sync amplifier and prevents any
signal from being fed through to the
sync clipper.

Waveforms a, b, ¢, d, and e show the
operation of the circuit. Waveform «
is the unamplified composite video with
a superimposed noise burst. The wave-
form at the plate of the 6AQ7 during
conduction is shown in waveform b.
The pattern at ¢ would appear at the
plate of the 6SL7-GT if the 6AQT7
were heavily biased or removed from
the circuit. The pattern at d shows the
result of combining the waveforms at
b and ¢ in the common load resistor R4.

When the noise-pulse duration is
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longer than the time of several hori-
zontal lines, all sync information is
wiped out, but synec is not lost because
of the flywheel characteristics of the
sweep generator.

RCA noise-suicide circuit

A number of recent RCA TV re-
ceivers employ a woise-siicide circuit
which prevents noise from causing ver-
tical jitter in weak-signal areas. The
video i.f. amplifier strip is designed
so the grid of the fourth vidco i.f. tube
(Fig. 4) does not draw grid current
with normal signal levels. However,
strong noise pulses drive the grid pos-
itive.

Each time a noise pulse arrives, grid
current flows, and negative pulses ap-
pear in the plate and screen-grid cir-
cuits. The negative pulse across the
47,000-ohm screen resistor (R1) is
tapped off and fed to the grid of the
vertical sync separator (12 6SN7-GT)
through an R-C network consisting of
a .033-uf capacitor and 100,000- and

RADIO-ELECTRONICS



47,000-ohm resistors in series.

The negative noise pulse ir the
plate circuit of the 6CB6 is rectified
by the video detector. The noise pulse
next appears as an amplified positive
pulse in the plate circuit of the 6AG7
video amplifier. This positive pulse is
also fed to the grid of the vertical
sync separator. The amplitudes of the
positive and negative noise pulses are
such that they cancel in the grid cir-
cuit of the vertical sync separator.
Thus, noise is suppressed before it can
reach the vertical oscillator and cause
instability.

Another interesting feature of these
sets is the use of separate vertical and
horizontal synec separators. These pro-
vide better sync stability than do
simpler systems in which vertical and
horizontal syne signals are passed
through a common separator-amplifier
system.

Keyed noise clipper

To minimize the effects of noise
bursts on the stability of the sweep
oscillators, Stromberg-Carlson uses a
keyed noise clipper in a number of its
receivers. A typical circuit is shown in
Fig. 5. The composite video signal is
applied to the grid of V1 so the positive-
going sync pulses arrive at the same
instant that positive pulses (from the
horizontal output circuit) are applied
to its plate. This combination of pos-
itive pulses on plate and grid causes
V1 to conduct. C1 charges rapidly to
the peak of the sync pulses through the
output resistance (1/gm) of the cath-
ode follower noise reference tube V1.
In the absence of pulses on the plate—
about 90% of the total time—C1 tends
to discharge through R1 in series with
the internal resistance of the video
amplifier. However, the time-constant
of the discharge circuit is so long that
the next sync pulse arrives on the grid
before the charge on C1 can drop ap-
preciably from the level of the sync
tips.

The cathode of the 6AL5 diode noise
clipper is biased positive to the level
of the sync tips by the charge on Cl.
Noise pulses which exceed the syne
level cause the diode to conduct and
short-circuit the excess noise voltage to
ground through C1 so it cannot appear
at the input of the sync separator. The
clipped portion of the noise pulse does
not contribute substantially to the

6BQ6-GT
HORIZ OUT

I

HVARIES WITH BRIGHTNESS CONT SETTING

Fig. 6—Automatic width-control circuit
in some recent Philco television models.
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charge on C1 because R3 gives the
charging circuit-a time-constant which
is long compared to the duration of
the noise. Besides, any noise voltage
which may be added to Cl will leak
off through R1 and the video amplifier,
so the charge on Cl is about normal
when the next sync pulse arrives from
the video circuits.

The noise pulse sees the grid-cathode
circuit of V1 as a diode whose opera-
tion and characteristics are similar to
those of the clipper diode. R2 in series
with the grid of V1 gives the grid-
cathode charging path a time-constant
which is too long to permit noise to
cause a substantial increase in the
voltage across Cl.

The ability of the noise clipper to |

distinguish between noise and syne
pulses depends on maintaining the
charge on C1 equal to the peak of the
sync pulses. Its effectiveness in this
operation is determined by the ratio
of R2 to 1/gm.

Automatic width control

Adjusting the brightness control on
a TV set varies the bias on the picture
tube and causes the beam current to
change. If the second anode is supplied
from a source which has poor regula-
tion, the changing beam current shifts
the load on the supply and causes the
second-anode voltage to rise or fall.
Increasing the bias on the picture
tube—for a darker picture—lightens
the load on the supply and the high
voltage rises. This causes the picture
to shrink. Decreasing the bias to give
a bright picture increases the load on
the supply, the high voltage drops, and
the picture tends to expand since the
reduced velocity of the electron beam
makes it easy to sweep over a large area.

Philco TV receivers using the type
71 or 42 r.f. chassis and G-1 or G-2
deflection chassis incorporate a circuit
whi_h tends to keep the picture width
constant regardless of the setting of
the brightness control. The simplified
circuit is shown in Fig. 6.

The grid and cathode of the picture
tube and the screen grid of the 6BQ6-
GT are supplied with voltages from
two voltage dividers connected in par-
allel across the 240-volt B plus line.
Both dividers return to ground through
the arm of the brightness control.
When the control is set for minimum
brightness (maximum bias on the pic-
ture tube) the grid of the picture tube
is at ground potential and its cathode
is approximately 90 volts positive. This
lightens the load on the high-voltage
supply and the picture would expand
if it were not for the fact that at this
setting the 6BQ6 screen voltage is re-
duced to 120. This lowers the high volt-
age just enough to compensate for the
increase brought about by the higher
picture-tube grid bias.

Setting the control for maximum
brightness raises the 6BQ6 screen volt-
age to 140 to compensate for the drop
in high voltage when the bias on the
picture tube is reduced. END
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| EQUIPMENT INVESTMENT

RADIO-TV service technician—

like the biggest industria} corpora-
tions—has a large part of his money
tied up in tools and test equipment that
either wear out in normal use or be-
come obsolete as new methods or better
devices come on the market. One o° the
vital dollars-and-cents factors that Big
Business knows—but that the average

| technician doesn’t even drea.m about——

is that it doesn’t pay to use your equip-
ment past a certain point in its life,
even though it may still be quite service-
able. Industrial engineers get fat fees

for figuring out the point where it ac-
tually costs less to buy brand-new
equipment than to continue using the
old. You can do your own engineering
with just a little simple arithmetic.
The Gawler-Knoop Co., of Caldwell,
N. J., Wyncote, Pa., and Silver Spring,
Md., have condensed the whole proce-
dure into a few simple steps. Figures
are based on an expected life of 10 years
for electronic test equipment, an 89,
return on your original investment, and
a maintenance cost of 5% per year, with
no salvage value at any time. (While
these conditions apply more to labora-
tory instruments that get the best of
care than to service-type equipment, the
shorter life in service work is offset by
the fact that your used equipment usu-
ally has some resale or trade-in value.)

OLD EQUIPMENT

A—Present hook value = (original cost)
(original cost X years in service)
10 .
B—Depreciation cost ;'M
up to 10th year, “0" thereafter
C-—Average interest cost —
(present book value X 0.08)
2
(11 - years in service)-
N == 10
D—Taxes and insurance — present value X 0.025
E—Maintenance and repair — original
cost X 0.05 (may be higher for old
equipment)
F—B 4+ € + D + E = annual cost of old
equipment)

NEW EQUIPMENT

G—Depreciation cost — 0"“““:'0“’“

H-—Average interest cost —

original cost X 0.08 It
s X i

I—Taxes and insurance — original
cost X 0.025

J—Maintenance and repair = original
cost X 0.05

K—G + H + 1+ J = annual
cost new equipment

If new equipment will save labor, annual sav-

ing is:

L—Labor cost per hour X 40 X 50 X
hours saved per 8-hour da!

= labor cost saved per year

If L is larger than K minus F, the
new equipment will pay for itself in
less than one year. L- (K - F) = an-
nual savings from use of new equip-
ment.

Note: As an example, a $1,000 purchase
of new equipment is worth while to re-
place equipment 5 years old which orig-
inally cost $500, if the new gear will
save 24 minutes per day with labor at
$1.50 per hour. END
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TELEVISION?

it’s a cinch!

By E. Aisberg

Translated from
La Télévision? . . . Mais c'est trés simple!
by Fred Shunaman

First conversation: Frequencies, v.h.f., and video.

WiLL—Ken, I need some advice for my Uncle Jack.

KEN—O.K.—something about his radio, I suppose?

WiLL—Not exactly. He's interested in television now. He’s had a bad attack
of arthritis, so he hasn’t been able to get out of the house for a couple of
months. You know what a movie fan he’s always been. So now that he can’t
get out to see five pictures a week, he wants to get a TV set to bring the
movies to him.

KEN—Good idea! I'll be glad to lend a hand. Let’s drop over to your uncle’s
right now, and see where we can put up the antenna.

WiILL—That’s not going to be so easy. Didn’t you know my uncle has been
living in northern Maine for almost a year now?

KEN—Why didn’t you tell me? You'd better just get your uncle a case of
aspirin. He won’t get television in northern Maine—at least not till we get a
few more stations.

WiLL—Why not? What about the programs from the Empire State Building?

KEN—He can’t even get programs from Massachusetts stations. Sixty miles
is about as far as you can be sure of getting dependable TV reception. Some-
times you may pick up programs a lot farther away. But your uncle in northern
Maine hasn’t much chance of getting entertainment out of a TV set.

The earth is round

WiLL—If TV stations don’t get out any better than that, why don’t they
increase their power?

KEN—Because it wouldn’t help—much. Most television is transmitted between
54 and 216 megacycles, in what they call the very-high-frequency band—between
30 and 300 megacycles; or on ultra-high frequencies, which means in the spec-
trum between 300 and 3,000 megacycles. The wh.f. TV band runs from 470 to
890. Now, the higher you go in frequency—or the shorter the waves get, if you
like to put it that way—the more they act like light waves. Longer radio waves
__like those in the broadcast band—can bend and follow the curve of the earth,
but v.h.f. waves travel in straight lines and can’t get around the bend in the
earth’s surface.

WiLL—Does that mean that the receiving antenna must be in sight of the
transmitting antenna to pick up TV signals?

KEN—Well, not quite. Of course, what the engineers call “optical visibility”
is best for reliable reception. But v.h.f. waves are a lot longer than light waves
and are not quite so set on following a straight line. V.h.f. waves do reach a
little beyond the visible horizon, and can curve around small obstacles.

WILL—Wait a minute! I think I get it. Because the earth is round, its curva-
ture hides the transmitting antenna after a certain distance. The waves travel
in straight lines, so they just keep on going over our heads and out into space?

KEN—You've just described in one sentence what has been called “The
Tragedy of Television.”

WILL—Why “tragedy”?

KEN—DBecause that’s what makes it tough or impossible for large areas of
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Readers of Rapio-ELectronics can start with this jssue
what is probably the world's greatest book on the funda.
mentals of television. It has already been published in
the original French, in German and in Spanish, and is in
process of translation into ltalian. The author, E. Aisberg,
is the publisher of the French magazines Toufe la Radio,
Télévision, and Radio Constructeur et Dépanneur. He has
also written many books on electronic subjects, including
the famous La Radio—Mais c'est tres simple! to which
this book is the television sequel. Television—I/#'s @ Cinch!
is translated from the original French by special arrange-
ment with M. Aisberg. Rabio-ELectroNics has the exclusive
North American rights for the translation of La Televi-
sion? . .. Mais c'est tres simple! and no extract from it
may be published without our permission and that of
Mr. Aisberg.

the country to get good TV service. The transmitting range is so short that it
would be too costly to put up enough stations to cover the whole country.

Getting up in the air

WILL—Isn’t there any way of getting around this “tragedy”? Maybe people
who live too far from TV stations could find some way of hooking onto those
waves that are going by way over their heads. Why couldn’t they use kites or
captive balloons to hold up their antennas?

KEN—I don’t think any TV set owner has gone that far, but some communi-
cations companies use antennas on captive balloons (Kytoons) to test sites for
antenna towers. Most TV stations try to get their antennas as high as they
can, though. That’s why you see television antennas on the Empire State
Building, on Mount Wilson, and on other such high points.

WILL—So you see there is a way out! Why do they make such a good start
and then stop short?

KEN—I don’t get you.

WILL—Why don’t they put the transmitter in an airplane, and get up even
higher? A plane flying around in the stratosphere could cover a quarter of the
country, and my uncle Jack could see his flickers!

KEN—Congratulations, Will! You’ve just invented stratovision. That’s what
Westinghouse called just such a system some years ago. But they don’t seem to
have got it on a practical basis yet.

Shedding a little light

WIiLL—Then why in blazes do they have to keep television on such short
waves? Just because it’s so new is no reason for putting it in the third sub-
basement. Can’t we reallocate or shut down three or four broadcast stations
or commercial transmitters and put TV on the short or medium waves—where
it really ought to be? Just think, if we only had one wavelength in the broad-
cast band we could put up three or four stations strong enough to cover the
whole country. . . .

KEN—You're off the deep end that time, chum! Getting TV into the broad-
cast band would be about as easy as getting an elephant into a snailshell.

WILL—What’s the connection between an elephant and television?

KEN—Easy, boy. Sit back and relax. Now think about the signals you get
on your AM receiver. You have a carrier that sort of takes an audio signal
along on its back. How wide a band does that need?

WILL—Well, the lowest audio notes are around 30 cycles and the highest
about 15,000 cycles. I know for a fact, though, that most AM stations don’t
modulate much above 7,500 cycles.

KEN—In other words, when you remember that you have the audio signal
on both sides of the carrier, most AM stations have a bandwidth of 15 kilo-
cycles. Did you ever stop to figure out why an AM station should be limited
to 15 ke?
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WiLL—I may not know all the reasons, but the most important one is to cut
down interference on adjacent channels. You couldn’t get much above 5,000
cycles with the equipment they had when broadecasting started, and frequency
allocations were made on that basis. Now the official signpost is 7,500 cycles
for each sideband. Lots of stations go beyond that today, if they can do it with-
out causing too much interference on neighboring channels. What’s all this got
to do with TV?

KEN—Plenty! But first, have you any idea of how television images are
transmitted?

WiLL—Of course! You can’t transmit a whole picture at one time, so it’s
broken down into very tiny elements and then these elements are transmitted
successively . . .

KEN—Whoa! You lost me there, chum! What's this with “elements” and
how do you mean “transmitted successively”?

wiLL—Ever look real close at a picture in a newspaper?

KEN—Yes.

WiLL—And it looked like what?

KEN—Like a bunch of dots—some light, some dark.

WiLL—It’s the same in TV. We take a picture and break it down into little
bits, some light, some dark. Only we don’t call ’em dots, we say elements
(or sometimes points).

KEN—AnRd this business about “transmitted successively”?

WiLL—That’s just the way the engineers say ‘‘one after another.” The
television transmitter changes each element into a voltage. Transmission is
negative . . .

KEN—Hold it again! Just what is “negative transmission”?

WiLL—It just means that the dark part of a picture produces mcre voltage
than a light part. A black element produces the strongest voltage.

KEN—AnRd a point that isn’t so black?

WiLL—Just that much less.

KEN—AnRd what if you have just a white space?

WiLL—You can’t catch me on that one. A white space gives zero voltage.

KEN—Or at least a very low one. But how do we manage to pick out all the
points of a picture and then transmit them one after another?

WiLL—Easy. A scene is scanned exactly like you’d read the lines on the
page of a book. You could think of each letter as an image element. All the
lines on a page are scanned one after the other to form an image. When we’ve
finished one page, we start scanning the next one . . .

KEN—Correct! And how fast is this “reading” done?

WiLL—Well, the pictures have to follow each other fast enough so the eye
sees one continuous moving picture. The movies use 24 pictures a second. In
television they follow each other at the rate of 30 a second.

KEN—Or about half a minute to read “Gone with the Wind”! But we're
getting away from why we don’t have a TV station in the broadcast band.

WiLL—Go ahead. I'm listening.

KEN—We've agreed that the voltage produced by any picture element
depends on how dark it is. So when we transmit a signal that describes all the
elements of a television scene, we're going to jump around from a very large
voltage for a dark element to a very weak voltage for a bright one. And we’re
going to transmit all the elements of a complete picture in 1/30th of a second.
Does that mean that the sidebands will be very wide?

WiLL—Does it?

KEN—It certainly does! This signal that expresses the brightness of each
element in a TV picture is called a video-frequency signal. It’s really a wide
band of frequencies—something like the audio frequencies in an AM receiver.

WiLL—I suppose it can even be zero frequency sometimes. If you televise an
all-white or all-black surface, all the little elements will be the same, and will
produce the same voltage while the whole surface is being scanned.

KEN—That’s true. But if the elements aleng the line being scanned are not
all of the same brightness, the signal voltage varies. Now, when is that varia-
tion fastest, or in other words, when will we get the highest video frequency?

WiLL—Probably when a lot of adjoining elements in a line differ in brightness.

KEN—Exactly. The frequency is maximum when we scan a line composed of
elements which are black, white, black, white, successively. The highest fre-
quency you could get would be with an image made of black vertical lines one
element wide, separated by white intervals, also one element wide.

WiLL—Then each element would give us one cycle of signal, and . . .

KeEN—Easy, boy, easy! A white bar produces a very weak voltage and a
black bar a very strong one. So scanning two adjoining elements—one black
and the other white—produces a weak and a strong voltage. As we scan, the
voltage alternates from weak to strong, back to weak, and so on. It takes the
two bars, one black and one white, to make one cycle. And since one cycle can
interpret two elements of the image, the total number of cycles . . .

WiLL—Is half the number of image elements!

KEN—This time you're right. (To be continued)
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CHEMATICS of some of the u.h.f.
tuners and converters are printed
here for the technicians who will
meet them shortly—if they have

not already been called on to service
ther. The large circuits on this page
(Crosley u.h.f. chassis 391 above and
Sylvania 1-506-1 u.h.f. converter be-
low) are based on the Mallory u.h.f.
continuous tuner. The little diagram
between them is the newer Stand-
ard Coil u.h.f. strip. Some of its com-
ponents are electrical rather than phy-
sical. C2, C3, and C4 are capacitances
between the brass screw and silver tab
on the ceramic coil form. Cg may be
5 nuf or 2.2 puf depending on the chan-
nel. L4, C4, and C1 form a circuit tuned
to the 2nd, 3rd, or 4th harmonic of the
local oscillator.
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The circuit at the top of the page is
the RCA u.h.f. selector U70. It covers
the whole u.h.f. spectrum from channel
14 to 83. Its output may be on either
channel 5 or 6, at 300 ohms, while the
wh.f. input may be either 75 or 300
ohms. (V.h.f. input is specified as 300
ohms balanced.) The TV receiver may
be plugged into a receptacle on the
selector, so that both v.h.f. receiver
and selector can be operated by the
selector’s “on-off” switch. To receive
v.h.f. programs, the switch is turned to
V.H.F., which turns the selector on
and puts it in stand-by condition. For
w.h.f. signals, the switch is turned to
v.i.F. and the v.h.f. receiver set to
channel 5 or 6.

The schematic in the center is that
of the G-E UHF-103 Translator de-
seribed briefly in last month’s issue
(“More u.h.f. Converters”, page 52).

Circuit at lower left is the RCA Ul
(U1A, U1B), an adapter which permits
receiving any single u.h.f. TV station
when employed with a v.h.f. receiver.
Its output is also on channel 5 or 6.
UlA has a 7-pin miniature adapter
socket for use with sets having a BAQ5
audio output stage; U1B has an octal

socket for use with a 6K6 or 6V6 output TERMINALS ot - i
socket. »
Diagram at lower right is the tuner o L— > e e e
used with the Sylvania chassis 1-510-2 CAPS IN o f UNLESS NOTED <

and labelled in their schematic “Sarkes
Tarzian u.h.f. tuner.”
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The RCA U2 above permits reception
of any two u.h.f. TV stations (within
range) when used with a v.h.f. receiver.
It has four switch positions: UHF, UHF,
VHF, and OFF. Either channel 5 or 6
may be used as the first i.f. The oscilla-
tor operates in the 200-300-mc range,
and the second or third harmonic of the
ascillator is applied to the crystal mix-
er. Normally the second harmonic is
used for channels 14 to 46 and the third
for 47 to 83.

Like some of the other RCA con-
verter units, it may be operated with
cither a 75- or 300-ohm input, though
the v.h.f. input and the converter out-
put 1s 300 ohms balanced.

The schematic below is the Strom-
herg-Carlson u.h.f. converter, another
of the popular continuous-tuned type,
with a transformer-coupled selenjum.-

rectifier-type power supply. END
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All Channel Antenna Corp.

%0-07 Queens Blvd.

Woodside 77, N. Y.
Motorless all-direction, high-gain,
broad-band, v.h.f. and uwh.{. an-
tennas; bi-directional double-
double V’s; turnstile antennas;
biconicals with mirror-image re-
flectors ; super-directional fans,
folded high-folded low, straight
high-straight low, antennas; fan
dipoles ; v.h.f. and u.h.f. 5-, 8-.
and 10-element Yagis; special
w.h.f. high-gain reflectors; spe-
cial-purpose antennas. 32 mod-
els. Masts; antenna switches.

]

Alliance Mfg. Co.

Lake Park Bivd.

Alliance, Ohio
Antenna rotators.

Blonder-Tongue Laboratories

526-536 North Ave.

Westfield, N. J.
Line-amplifiers, mixer amplifiers,
distribution units, line splitters,
matching transformers, line-loss
equalizers, weatherproof hous-
ings, remote-control units.

Camburn, Inc.

32-40 37th St., Woodside 77, N. Y.
Super-X conicals and biconicals,
5-, 8-, and 10-element Yagis,
window antennas, masts, indoor
dipoles, Zoom-up antennas,
straight-line and V antennas.
Installation accessories. Eighteen
models.

'

Alpar Mfg. Corp.

1486 El Camino Real,

San Carlos, Calif.
Standard aluminum vertical an-
tennas or antenna towers in two
types: tubular TV and amateur
type in 12-foot sections to rise
132 feet; triangular broadcast
and communications type in 12-
foot sections to rise 300 feet.

American Phenolic Corp.

1830 S. 54 Ave,

Chicago 50, 111.
In-line antennas, single-bay and
stacked arrays, piggy-back and
indoor antennas, u.h.f. antennas
and reflectors. Lightning arrest-
ers, standoff insulators, and
mast sections.

Antenna Products

3628 N. Lincoln Ave.

Chicago, 1l
Folded dipole arrays, 5- and 8-
element Yagi antennas; 6-, 8-,
10- and 12- element conical ar-
rays; single and stacked V’s;
wh.f. corner-reflector, Yagi, V
and parabolic antennas. Thirty-
two antenna models. Masts, fit-
tings, mounts, wire, yries.

Cass Machine Co.

691 Antoinette St.

Detroit 2, Michigan
Conical, single, stacked and
double-stacked antennas; hi-low,
in-line, and indoor antennas.
Less mast or kit form. Side
mounts, roof mounts, hardware.
Thirty antenna niodels,

General Cement Mfg. Co.

919 Taylor Ave.

Rockford, 11I.
Single-, 2-, and 4-bay all-channel
conical antennas. U.h.f. double-
X and special bow-tie conical.

Gleam Mfg. Co.

740 N. Leavitt St.

Chicago 13, 111,
Model-boat type indoor antenna.
One model

Gonset Co.
801 S. Main St.
Burbank, Calif.

U.hf. and v.hf. fringe-area
high-gain arrays. 3756-ohm and
460-ohm open-wire line

Don Good, Inc.

1014 Fair Oaks Ave.

South Pasadena, Calif.
U.h.f. and v.h.f. lead-in, open-
line and sheathed against unfa-
vorable atmospheric conditions.
Two models (two colors each
model). Interference traps and
filters.

Insuline Corp. of America
3603 35th Ave.
Long Island City, N. Y.

Yagi, stacked-Yagi, biconical,
stacked-biconical, conical,
stacked-conical, folded-dipole,
stacked-folded-dipole, simple-di-

pole, stacked-simple-dipole, flex-
ible-indoor, indoor-dipole, and
window antennas. Masts, acces-
sories, kits and preassembled
units. Sixty-five models.

Javex

P. 0. Box 616, Redlands, Calif.
Customi-molded wall-plate an-
tenna outlets in single-, double-,

triple-, switching and dual-
coupler types for flush mount-
ing: antenna couplings, con-
nectors, polarized plugs and
sockets, combination plugs,
sockets, terminals and junc-
tions, feed-throughs, and an-

tennus wentherheads
Jerrold Electronics Corp.
26th and Dickinson Sts.
Philadelphia 46, Pa.

Channel Master Corp.

Ellenville, N. Y.
V.h.f. antennas including Yagis,
broad-band Yagis, fan antennas,
high-low combinations, and 10-
element Yagis. U.h.f. triangular
dipoles with or without screen.
stacked V's, corner reflectors
and Yagis. Combination u.h.f.-
v.h.f. antennas. Telescoping
masts, triangular towers, and
other accessories.

Copperweld Steel Co.

Glassport, Pa.
Ground rods, stranded guy wire,
grounding wire, and single con-
ductor antenna wire.

Davis Electronics

4313 W. Magnolia Blvd.

Burbank, Calif.
Special type all-channel v.h.f.
**Super-Vision’ antenna. One
model. U.h.f. antenna.

Baker Mfg. Co.

Evansville, Wisc.
Forty-foot tower; 20-, 30- and
10-foot telescopic masts: double
rock-up foot mount and peak
roof mount.

Beacon Corp.

2846 Milwaukee Ave.

Chicago 18, IlL.
Spiral-type horizontal-clement
indoor antenna. One model, in
aluminum or gold anodized fin-
ish.

Bell Television, Inc.

552 W. 53rd St.

New York 19, N. Y.
Amplified master antenna Sys-
tems, individually engineered
for each installation.

Birnbach Radio Ce., Inc.

145 Hudson St.

New York 13, N. Y.
Indoor flexible folded dipoles,
u.h.f. antennas, aluminum
ground wire, rotator cable, RG-
59/U coaxial cable, ground rods,
loom, standoffs, guy wire, guy-
wire kits, lightning arresters,
filters, anchor bolts, mounting
straps, clamps, couplers, switches.

Easy-Up Tower Co.

427 Romayne Ave.

Racine, Wis.
TV towers, three models; roof
mounts, twelve models ; antenna
accessories.

Energy Farm Equipment Co.
Monticello, lowa
Hydraulic sectional TV mast,
compressed height 22 feet, ex-
tended height about 60 feet.

The Finney Co.

4612 St. Clair Ave., Cleveland, Ohio
U.h.f. and v.h.f. ultra-high-gain
fringe-area TV antennas. Com-
munication and special purpose
antennas.

Fretco, Inc.

1041 Forbes St.

Pittsburgh 19, Pa.
Yagis, conicals, v.h.f, uhf.,
broad-band, collinear arrays,
“Fretarays,” corner reflectors,
dipoles, special arrays, slot an-
tennas. Sixtv models.

Gadgets, Inc.

3629 N. Dixie Dr.

Dayton, Ohio
“Circlatron” indoor circular ad-
justable dipole.

Blaco Mfg. Co.

6541 Euclid Ave.

Cleveland 3, Ohio
Adjustable ground clamps and
standoff straps.

Gee-Lar Mfg. Co.

1330 10th Ave.

Rockford, IH.
Single-, 2-, and 4-bay all-channel
conical antennas. Three models.

Hamilton Electronics Corporation

2726 Pratt Avenue,

Chicago 45, 11l
Impedance - matching, isolating
couplers for operating two to
gix TV receivers from a common
antenna. Three models.

Haydon I’roducts Corp.

1801 8th Ave.

Broeklyn 15, N. Y.
Stationary and adjustable chim-
ney, wall, roof, eave, and pipe
mounts; galvanized and stain-
legs-steel strapping ; mast-stand-
off and screw-eye insulators;
hardware. Forty models,

Hi-Lo TV Antenna Corp.

3540 N. Ravenswood Ave.

Chicago 13, 11l
Indoor, outdoor spiral antennas,
v.h.f., high-low bands inductively
coupled. Two models, with stand
or window mount.

Hi-Par Products Co.

347 Lunenburg St.

Fitchburg, Mass.
Dipole-reflector antennas, single
and stacked: conicals; double
diamonds ; 4-, 5-, and 8-element
Yagis ; in-line antennas; Twen-
ty-four _models.

Holub Industries, Inc.

413 DeKalb Avenue

Sycamore, 111,
Installation tools and hardware:
masonry drills, lead-in clamps,
screw anchors, wire strippers.

Hy-Lite Antennae, Inc.

242 E. 137th St.

New York 51, N. Y.
Wide-band-V, conical-V and
conical antennas ; low- and high-
band folded and straight dipoles ;

single-channel 4-, 5-, 8-, and
10-element Yagis. Twenty-two
models

1 E Mfg.

325 N. Hoyne Ave.
Chicago, 11l
Wide- and narrow-band anten-

nas, u.h.f. antennas, straight
conicals, fringe-area clover-leaf
antennas.

Imperial Radar & Wire Corp.

4342 Bronx Blvd.

Bronx 66, New York
Open-line lead-in wire, open-
wire matching transformers,
feed-through insulators ; antenna
and mast accessories.

Master antenna systems for
apartment houses, dealers, and
communities ; single-channel and
wide-band amplifiers; distribu-
tion amplifiers; solderless co-
axial-line connectors; antenna-
and line-matching transform-
ers; all TV distribution-system
accessgries.

JFD Mfg. Corp.

6101 16th Ave

Brooklyn 23,
+Jet 283" u.h.f.-v.h.f. all-chan-
nel conical, bow ties with
straight reflectors, corner re-
flectors, and 6-element Yagis,
ultra-V beams, rhombics, double
and stacked V’s. All-aluminum
and part-aluminum conicals,
single-stacked and 4-bay. All-
and part-aluminum Yagis, sin-
gle-channel, dual-channel and
broad-band, single-stacked and
4-bay (in 5-, 10-element wide-
spaced Baline models). 151 an-
tenna models. Antenna Kkits,
jumper bars, aluminum and steel
telescoping masts, lock-joint and
fitted-joint masts. Lightning ar-
resters, single-channel boosters,
two- and four-set couplers, pre-
amplifying couplers, three- and
four-way antenna switches.
Mast mounts. Installation acces-
sories. Wave traps. “NUT" uni-

versal Standoffs. Over 600 TV
products
Jontz Mfg. Co.
1101 E. McKinley
Mishawaka, Ind.
Towers, uasts, and reoal mounts
Kay-Townes Antenna Co.
Box 586
Rome, Ga.
Broadside arrays, end-fire coni-
cals, double-reflector conicals,

V's, and special types ; five mod-
els. Masts, two types—24-foot
and 34-foot. Chimney mounts,
roof mounts, installation acces-
sories

Kenwood Eng. Co., Inc.

265 Colfax Ave.

Kenilworth, N. J.
Eave, wall, and parapet antenna
mounts. Antenna accessories and
hardwire

LaPointe Plascomold Corp.

155 W. Main St.

Rockville, Conn.
Q-Tee, broad-band, v.h.f. (three
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models-—single, double, quad) ;
heavy-duty Q-Tee (three mod-
els—single, double, quad) ; Ultra
Q-Tee, all v.h.f.-u.h.f. channels
(2-83), (three models—single,
double, quad). Ultra Q-Tee Sub-
urban, broad-band v.h.f. fringe-
area u.h.f. (three models—sin-
gle, double, quad).

V.h.f. antennas: single-channel
4-, 5-,12 element Yagis; broad-
band collinear arrays; dipole-
and-reflector models, conicals.
Eighteen models. U.h.f. anten-
nas: single-channel, 8-and 12-
element Yagis; collinear, broad-
band arrays; side-by-side-stack
collinear broad-band arrays;
broad-band primary-area V an-
tenna and reflectors,

Louis Bros.

3543 E. 16th St.

Los Angeles 23, Calif.
Conical, folded-dipole, Yagi, dou-
ble-V, and all-channel u.h.f. and
v.h.f. antennas. Masts and an-
tenna kits. Sixiy-five models.

Mechanical Steel ?ubing Corp.

1801 8th Ave.

Brooklyn 15, N. Y.
Dualcote and Alumacote steel
TV masts, 6- and 10-foot sec-
tions, 16-, 18-, and 20-gauge.
Twenty-four models.

Mosley fiettronits

2125 Lackland Rd.

Overland 14, Mo.
Weatherproof lead-in entrances ;
lead-in flush sockets; TV-an-
tenna switches; 2-set TV cou-
plers; open-wire accessories;
300-ohm transmission line plugs,
sockets, connectcrs, and splicers ;
rotator-cable connectors.

Neal Electronics Co.

505 Seminole

Huntsville, Alabama
Five- and 10-element extra-high-
gain Yagis; all-channel Yagi.
U.h.f. Yagis, conicals, V’s, and
square-corner antennas now in
process.

Ohio Aerial Co.

4553 Lewis Ave,

Toledo 12, Ohio
Conical antenna (triple front-
horizontal reflector bars) and
stacked arrays, No distribution
wutside Michigan and Ohijo.

Peerless Products Industries

812 N. Pulaski Road

Chicago 51, 111,
Indoor adjustable dipoles. Three
models.

indoor antenna, one model ; sin-
wle-channel Yagis:; masts, wall
and chimney mounts, ground
rods, lightning arresters, other
accessories,

The Radiart Corp.

3455 Vega Ave., Cleveland 13, Ohio
Broad-band and cut-to-channel
antennas in all popular types,
Thirty-eight models for v.h.f.
U.h.f. models to be released
soon, Indoor antennas, stacking
kits, chimney mounts, lightning
arresters,

Radio (‘orporation of America

415 8. 5th Street, Harrison, N. J.
Twelve-channel TV antennas,
folded dipoles with reflectors, V
attachments, reversible-beam ar-
rays. Arresters, mounting brack-
ets, guy rings, other accessories.

Radio Merchandise Sales, Inc.

2016 Bronxdale Ave.

Bronx, N. Y.
Five-, 8-, and 10-element arrays,
conicals (quick-rig and pre-
assembled), end-fire-V arrays
and conical V’s; corner arrays,
folded hi-low, straight hi-low,
for v.hf. and u.h.f.; window
antennas, indoor  antennas,
masts, kits. Antenna switches,
set couplers, chimney mounts,
and all accessory hardware.
Over twenty-six antenna models.

The Radion Corp.

1130 W. Wisconsin Ave.

Chicago, 111,
Porcelain and phenolic light-
ning arresters; indoor TV an-
tennas, V-type straight dipoles
for v.h.f. and u.h.f.; printed
circuit antennas for v.h.f. and
u.h.f.; conical and folded dipole
outdoor antennas; masts,
mounts, and related accessories.

Ramsey Radio & Television Co.
Box 297. Ramsey, IIl.
Welded tubular.stee]l towers for
roof or ground mounting, in 10-
foot sections, five models; tele-
scoping steel masts, two models.

Ray Co. .
441 Summit St., Toledo, Ohio
Four-way, motorless, nondirec-

tional ; diamond stacked dipole
array. Six models.

Rohn Mfg. Co.

2108-10 Main St., Peoria 5, Ill.
Self-supporting steel towers,
foldover towers and kits, drive-

Televi

mounts, vent-pipe mounts, ad-
justable wall brackets, peak and
flat-roof mounts, eave mounts,
guy rings and clamps, banding,
banding replacement kits,
ground rods, screw-type insula-
tors, standoffs, mast tubing.

Spirling Products Co., Inc.
62 Grand St.. New York 13, N. Y.
Indoor antennas. Four models.

Tabet Mfg. Co., Inc.

254 W. Tazewell St,

Norfolk 10, Va.
Sectionul aluminum towers.
Three mcdels (Economy, 24 feet ;
Standard, 30 feet; Reinforced,
90 feet maximum height). Tower
sections and equipment.

Technical Appliance Corp.

1 Taco St.

Sherburne, N. Y.
Broad-band, all-channel anten.
nas, conical and high-low types
for v.h.f.; wh.f.-v.h.f. fan and
reflector types; twin-driven 5-
1 t and 10-el t Yagis;
indoor, simple-dipole and folded-
dipole antennas. Seventy-three
models. Accessories, mast
mounts, lightning arresters, an-
tenna amplifiers. Master anten-
na-distribution systems.

Tel-A-Ray Enterprises, Inc.

Box 332, Henderson, Ky.
U.h.f.-v.h.{. 3, 6-, and 8-element
Yagis. Broad-band butterfly an-
tennas, window, attic, and 1-,
2-, and 4-bay arrays. Broad-band
u.h.f, antennas. Fifty-six models.
Steel towers.

Televigsion Laboratories, Inc.

5045 W. Lake St., Chicago 44, IIL
Printed-circuit antennas, built-
in u.h.f. and v.h.f, antennas, un-
der-rug antennas, Eleven models.

Television Radio Electronics
Route No. 1, Box 291
Merced, Calif.

V.hf. 10-element in-line Yagi,
u.h.f. 5-element Yagi with screen
or reflector; corner-reflector
u.h.f. bow-tie antennas; b6-ele-

ment cut-to-channel v.,h.f. an-
tennas.

Telrex, Inc.

Asbury Park, N. J.
V.h.f. conical-V-beams, Yagis,

window antennas, indoor “Bat-
Wings” ; w.h.f. conical-V-beams,
duplex Yagis, double-V-beams,
corner reflectors; masts and ac-
cessories. Sixty models.

in tower bases, tower o-
ries. Six models.

Penn Boiler & Burner Mfg. Corp.

Fruitville Road

Lancaster, Pa.
Sectional towers, 10-foot sec-
tions, guy supported, to 100 feet
and more; telescopic towers
(with detachable hoist), 3 sec-
tions, guy supported, with maxi-
mum height of 29 feet plus pole
height. Two models.

Philson Mfg. Co., Inc.

60-66 Sackett St.

Brooklyn 31, N. Y.
Straight and folded dipoles, coni-
cals, Yagis, double-V’s, in-line
antennas, and mounting brack-
ets. Six different antenna types.

Plymouth Electronics Corp.

50 Kingsbury St.

Worcester 10, Mass.
Roof, wall, and chimney mounts 8
guy wire ; channel-transfer
switches ; couplers; interference
filters. Fourteen models.

Radelco Mfg. Co.

7580 &arfield Blvd.

Cleveland 25, Ohio
*Bar-X" all-channel, v.h.f. an-
tennas, six models; hi-low all-
channel, v.h.f. antennas, six
models; in-line, all-channel,
v.h.f. antennas, three models ;
all-channel u.h.f., one model;
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Walter L. Schott Co.

3225 Exposition Place

Los Angeles 18, Calif.
Directional, conical, and double-
V wide-band arrays in various
models; antenna kits; wu.h.f.
broad-band, corner-reflector, fan
and double-V antennas. Fifteen
models,

S/C Laboratories, Inc.

37 George St., Newark 5, N. J.
Six- and 8-element standard
conicals; 6- and 8-element de-
luxe conicals; folded v.h.f. high-
band adapter; dual-V.

Snyder Mfg. Co.

22nd and Ontario Sts.

Philadelphia 40, Pa.
“‘Directronic’” antennas, outdoor
and indoor, for v.h.f. and u.h.f, ;
Yagis, biconicals; fringe-area
high-gain *‘Directronics” ; u.h.f.
corner-reflector, Yagi, and bow-
tie types; end-fire V's; kits ;
preassembled units ; 300-ohm flat
and T7Tri-A transmission lines;
masts ; antenna-mounting acces-
sories. Thirty models.

South River Metal Products Co., Inec.
377-379 Turnpike
South River, N. J.
Mounting  brackets, chimney
mounts, wall brackets, snap-in

Tempo TV Products

2450 Ramona Blvd.

Los Angeles 33, Calif.
Fourteen sizes of steel telescopic
masts, from 20 to 80 feet.

Tennalab

Quiney, 111,
V.h.f. multichannel Yagis; v.h.f.
and u.h.f. single-channel Yagis;
v.h.f. all-channel array. Forty-
nine models,

Tenna-Trailer Co.

321 N. Plum St., Pontiac, 11,
Portable two-wheeled unit with
telescoping 50-foot mast for
demonstrating TV in fringe
areas. Lightweight 60-foot mast
for permanent installations.
Three models.

Thomas Mold & Die Co.

Box 126, Wooster, Ohio
Hydraulic-telescoping, 40-, 60-,
80-, and 100-foot steel or alumi-
num masts. Masts to 200 feet and
mobile units to specifications.

(1] |

tennas. u.h.f. antennas, masts;
kits and preassembled units.
Twenty-nine models,

Trio Mfe. Co.
Griggsville, 11,
Wide-band high-gain Zig-Zag an-
tennas for all v.h.f. channels.
Eight models.

TV Development Corp.

2024 McDonald Ave.

Brooklyn 23, N. Y.
All-band conicals, V's, folded
and straight dipoles with re-
flectors, indoor antennas, and
masts. Six models.

“T-V Prod ucts Co.

152 Sandford St.

Brooklyn 3, N. Y.
Wide- and narrow-band arrays,
5- and 10-element Yagis, single
and twin-driven-, preassembled-
and plug-in type conicals, hi-low
folded and straight dipoles, in-
line antennas, V-type end-fire!
arrays, u.h.f. broad-band and
single-channel types. Chimney,
wall, and peak roof mounts,
mast-joiners, antenna hardware,
132 models.

Unimac Division

Marvin Radio-Television

8906 Buckeye Rd.

Cleveland, Ohio
Chimney mounts. 6-, 12- and 18-
inch wall mounts,

Universal Products

4100 Taylor Ave., Racine, Wis.
Conical antenna, one model ; roof
mounts, four models ; steel tow-
ers, three models; masts, four
models.

Video Electronic Laboratory

304 Ridgers Road

Des Moines, lowa
Broad-band antennas; 90° cor-
ner reflectors, and V-type dipole
and reflectors for v.h.f. band.
U.h.f. corner reflectors and hori-
zontally polarized helicals, Ten
models.

Walnut Machine Co., Inec.

1525 S. Walnut St.

South Bend 14, Ind.
Aluminum all-channel v.h.f. an-
tenna. One model.

Ward Products Corp.

Div. of the Gabriel Co.

1523 E. 45th St.

Cleveland 3, Ohio
Combination u.h.f.-v.h.f. anten-
nas, folded dipoles, in-lines, con-
icals, Yagis, in kit form and as
preassembled units. Twenty-five
models.

Wells & Winegard

1511 Mt. Pleasant St.

Burlington, Iowa
Wide- and narrow-band arrays.
combination-channel Yagis, and
high-gain all-channel primary-
and fringe-area arrays. Six
models.

Western Coil & Electrical Co.

215 State St., Racine, Wis.
TV towers, guyed-triangular-
pyramid, straight-side, and self-
supporting types. TV hardware,
fixed and rotary type guy rings.

Wincharger Corp.

E. 7th and Division Sts.

Sioux City 2, Iowa.
Telescoping masts, guyed and
self-supporting towers and ac-
cessories, Receiving- and trans-
mitting-antenna masts and tow-
ers in all heights from 6 to 500
feet. Thirty models.

Tricraft Products Co.

1535 N. Ashland Ave.

Chicago 22, I,
Loaded dipoles, hi-low folded
dipole and reflector, single and
stacked conical types, cut-to-
channel Yagi, all-wave Yagi,
electrically loaded and covered-
spiral indour types, window an-

Wind Turbine Co.

E. Market St., West Chester, Pa.
“Trylon” antenna masts and
towers. Nine models.

Winpower Mfg. Co.

Newton, Iowa
Four-post, pyramidal self-sup-
porting, TV towers. Two models,
6 and 10 feet. END
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TV comes

Record installation speed
gives ""City of Roses" first

commercial u.h.f. station

By VICTOR BARY*

HE FCC’s announcement last
April of the v.h.f.-u.h.f. allocations
plan for new television stations
ended the work of various experi-

mental u.h.f. television stations
throughout the country.
One of these, RCA-NBC station

KC2XAK in Stratford (near Bridge-
port), Connecticut (RADIO-ELECTRONICS,
August, 1950), played a major part in
speeding up the “thaw” by broadecasting
continuously for two years and eight
months according to strict commercial
standards, and by making its facilities
and test data available to the entire
TV industry and to the public. During
the 32 months of its career, KC2XAK
broadecast u.h.f. TV programs 14 hours
a day, 5 days a week, and served as the
experimental guinea pig for the TV
industry.

Aside from its routine program op-
erations this pioneer station furnished
answers to vital problems of tube and
component performance at u.h.f., cir-
cuit stability data, and transmitting-
antenna design information. It also
helped TV-receiver manufacturers de-
sign and field-test u.h.f. receivers, an-
tennas, and converters, and aided test-
equipment manufacturers in designing
and testing frequency- and modulation-
monitoring equipment for fu‘ure com-
mercial service. The final sign-off took
place on August 23. Bill McAlister and
myself, who had started with KC2ZXAK
as the two-man operational staff and
had lived with it through its more than
two-and-a-half years’ existence, were
assigned to go along with the station
and get it going again in its new home.

Just 26 days later, on September 18,
1952, the KC2XAK transmitter came
on the air again as a television station
in Portland, Oregon. Under new call
letters, it then became the world’s
first commercial u.h.f. TV station two
days afterward when it signed on the
air officially as KPTV, channel 27, end-
ing the television famine for a city of
over half a million people. In transmit-
ting a test pattern exactly 10 days after
the first piece of electronic equipment
was moved into the still-uncompleted
transmitter building, KPTV not only
surprised the broadcast industry, but

* Engineer, National Broadcasting Co.

Television

to PORTLAND

set off the frantic rush of receiver sales
and installations which will keep Port-
land’s radio and TV technicians red-
eyed and sleepless for many a month.

Operation on TV channel 27, 548-554
me, instead of the original 529-535 mc
meant that a new antenna and filter-
plexer had to be-built, the transmitter
retuned, and a new control crystal
ground. In a brief 26 days we tagged,

This survey crew checked KPTV’s first
broadcast. The corner-reflector antenna
can be raised 70 feet above the street.

dismantled, and packed .the complete
transmitter and tower, anxiously fol-
lowed their progress on the 3,000-mile
haul from the East to the West Coast,
and reassembled it at its new location.

After the transmitter was retuned to
the new frequency at Bridgeport, it was
broken down into paired frames and
racks; heavy .or .fragile components
were removed, packed, and crated in-

RADIO-ELECTRONICS
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dividually, and loaded immediately
aboard a transcontinental motor van.
The tower and antenna were disassem-
bled, marked, and loaded aboard a fast-
freight railroad car—the tower destined
for Portland, and the antenna to be re-
turned to RCA in Cainden, New Jersey,
as it was unsuitable for operation at
the higher frequency. The transmitter
reached Portland September 8, and the
tower and new antenna arrived three
days later.

We went to work immediaiely, keep-
ing the same floor plan and general lay-
out used in Bridgeport. In this way, we
were able to use the original intercon-
necting cables, so that work proceeded
rapidly. An Indian-head monoscope and
synchronization generator were added
to the original video equipment, along
with additional amplifiers for the tem-
porary studio. When the 60-kva service
line was finally brought in five days
later we were able to fire up and deliver
full power to the dummy load the same
day.

Meanwhile, the tower had been
erected, the 3%-inch transmission line
installed, and the new transmitting an-
tenna checked. KPTV’s owner was kept
informed of our daily progress, and
made immediate application for tempo-
rary authorization to broadecast. Work
went on without interruption and in the
next five days, a film camera chain was
set up and checked, and a sound-isolated
studio was constructed—complete with
video- and audio-monitoring equipment
and program lines. Construction work
on the huilding itself was still going
on, and we were forced to compete for
work space with bricklayers, carpenters,
plembers, and electricians. The com-
plex co-ordinated effort—including au-
thorization from the FCC, and the Port-
land City Commission, and planning,
manufacturing, and construction by
RCA, NBC, and the Empire Cail Com-
pany—culminated in the station’s offi-
cial sign-on on September 20. KPTV’s
ground-breaking ceremony in August
had set off a flood of local rumors and
speculation as to the opening day. Daily
construction prcgress was reported in
print and picture.

Needless to say, KPTV’s early arrival
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Right—Victor Bary checks
KPTV’s “filterplexer,” which
feeds sound and video signals
to a single transmitting anten-
na. Above—KPTV’s chief station
engineer Russ Olsen (seated)
and Bill McAlister of NEC.

surprised even the most optimistic prog-
nosticator: Portland was abile to see its
first televised World Series.

A rapid, but extensive reception sur-
vey was undertaken by RCA as soon
as the channel 27 test pattern hit the
air, and the coverage proved immensely
gratifying, with good clear pictures
being received 25 to 30 miles away.
Usable-picture reports also came from
Salem (45 miles away) and other lo-
calities, with one report of good recep-
tion (the furthermost one at that time)
at 90 miles distance.

Dominating the city from a height
of over 1,000 feet, the 17-kilowatt ef-
fective radiated power developed from
the basic 1-kilowatt transmitter output
by the RCA TFU-24 antenna, is beamed
downward over a service area which is
topographically a virtual plain, an ideal
situation for good u.h.f. reception. Ter-
rain and foliage-shadow problems,
though minimized by the exceptional
transmitting height, were nevertheless
present and accounted for poor pictures
in some areas. A rough estimate based
on this early survey showed 10¢% of the
locations checked were getting poor sig-
nals or none at all. Many of these loca-
tions, behind high hills, tall buildings, or
shadowed by high trees, were able later
to get acceptable pictures with higher-
gain antennas, with elevated antennas,
or by reorienting so that they worked
from a strong reflection; and by using
mare sensitive u.h.f. converters. From
the installer’s viewpoint, each of
these cases was a “special,”* as the
time required to search for a signal,
and substitute higher-efficiency com-
ponents meant losing valuable time at
a period when the technician could
least afford it.

Performance reports on various
makes of converters and antennas
showed that good results were obtained
with both built-in (turret-strip) and
external converters; with dipole anten-

nas (single and stacked “bow-ties”); as
well as with Yagis, corner reflectors,
parabolas, and vees. Performance of
dual-purpose antennas could not be
evaluated fairly as mo v.h.f. signal was
available but the dual’s performance on
w.h.f. did not always match the ones
designed strictly for u.h.f. reception.
Three days after KPTV’s test signals
appeared on the air, not a turnbuckle,
stand-off insulator, spool of lead-in or
guy wire or other equipment needed for
antenna installation could be bought
from local suppliers. Receivers and con-
verters were arriving hourly by truck,
railroad, and air freight. These were
rushed immediately to hastily-set-up
test points in warehouses, where they
were checked over by crews working
round-the-clock. The larger service or-
ganizations imported experienced crew
chiefs to train and instruet local teams
in the techniques of handling u.h.f. TV,
and to assist independent service tech-
nicians in getting started.

Twe days after the first test pattern
transmission, KPTV signed on officially,
with a program originating in the tem-
porary studio in the transmitter build-
ing. The opening program included an
address by Herbert Mayer, head of
KPTYV and the Empire Coil Co.; a docu-
mentary film on the history of u.h.f. TV;
the NBC network’s All-Star Review,
and the Show of Shows. Later, the 1952
World Series played to standing-room-
only audiences in automobile show-
rooms, furniture stores, and appliance
stores throughout town.

After a hectic three weeks [ left
KC2XAK-KPTV and Portland to return
East. Bill McAlister stayed on to help
put on the finishing touches, wrap up
loose ends, and train s technieal staff, as
well as to help plan and construct
KPTV’s proposed studios in the heart
of the city. '

Television had come to Portland at
last. END
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Tube type Bulb diameter Over-all fon trap Base Anode Notes
or diagonal length type diagram connector
(inches) Fig. No.
10-inch glass round, 50 degreces
108P4 101/2 175/8 Double 1 Cavity
10EP4 101/2 175/8 Dauble 1 Ball
10FP4 101/2 175/8 None 1 Cavity
10MP4 101/2 17 Single 2 Cavity
10CP4 101/2 165/8 None 1 Ball
13-inch glass round, 50 degrees, electrostatic focus
10DP4 101/2 175/8 None S Cavity a
12V2-inch glass round, 50 degrees
81034 129/16 177/8 - Single 1 Cavity P
12LP4 127/18 18 3/4 Double 1 Cavity
2TP4 127/18 183/4 Double 1 Cavity a
12YP4 127/16 18 Single 2 Cavity
12WP4 127/16 17 3/4 Single 7 Special
12KP4 127/16 175/8 None 1 Cavity
12QP4 127,18 17 1/2 Single 1 Ball
12JP4 123/16 171/2 None 1 Ball d
2RP4 123/18 171/2 Single 1 Ball d
12CP4 121/18 185/8 None 3 Cavity a, b, ¢
12Ya-inch-glass rouad, 40 degrees, eicctrostatic focus
12AP4 123/18 253,8 None 4 Cap a, ¢
12V2.inch metal round, 54 degrees
12UP4 127/1% 185/8 Double 1 Cone a
14-inch glass rectangular, 70 d2grees
146P4 1311/18 16 13/16 Double 1 Cavity
14EP4 1311/18 16 13/18 Doubie 1 Cavity
14CP4 1311/16 16 3/4 Single 1 Cavity
14DP4 1311/16 163/4 Double 1 Cavity
14-inch glass rectangular, 70 degrees, h.v. electrostatic focus
14GP4 122V/32 17 3/16 Single H] Cavity
15-inch glass round, 50 degrees
15CP4 153/4 217/8 Double 1 Cavity a
15-inch glass round, 57 degrees
15AP4 15 3/4 207/8 None 1 Ball a
15DP4 15 3/4 207/8 Single 1 Ball a
81014 153/4 207/8 Single 1 Cavity k
16-inch glass round, 50-60 degrees
16MP4 161/8 213/4 Double 1 Cavity
16FP4 16 1/8 211/4 Single 1 Ball a
16JP4 161/8 20 3/4 Double 1 Cavity
16LP4 157/8 221/4 Double 1 Cavity £, 9
16CP4 157/8 211/2 Doubie 1 Cavity a, f. ¢
16HP4 157/8 211/4 Double 1 Covity £
16DP4 157/8 20 3/4 Doub'e 1 Cavity a
16-inch glass rectangulor, 70 degrees
16UP4 171/8 181/8 Single 1 Cavity a
16TP4 165/16 181/8 Single 1 Cavity
16QP4 161/8 191/3 Double 1 Cavity a, e
16KP4 161/8 183/4 Single 1 Cavity
16RP4 161/8 183/4 Single 1 Cavity
16XP4 161/8 183/4 Doubie 1 Cavity a
16-inch glass round, 70 degrees
16ZP4 157/8 221/4 Double 1 Cavity h
16WP4 157/8 173/4 Double 1 Cavity a, h
16SP4 157/8 175/16 Single 1 Cavity h
16YP4 157/8 175/18 Single 1 Cavity h
16VP4 157/8 17318 Single 1 Cavity a
16-inch metal round, 53 degrees
16AP4 157/8 225/1% Double 1 Cone a
16-inch metal round, 60 degrees
16EP4 157/8 195/8 Double 1 Cone a
16-inch metal raund, 70 degrees
16GP4 157/8 1711/16 Single 1 Cone a, i
16-inch glass round, 60 degrees, self focus
16ACP4 157/8 207/8 Single 3 Cavity
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Tube type  Bulb diometer Over-all lon trap Base Anode Notes The modern TV service technician has

o Siagonal length LS fioditem  comnector found that many of the big-screen pic-

- ture tubes of a few years ago are either

17-inch glass rectangular, 70 degrees | practically extinct or—like the 20AP4

7BPe 163/4 1958 Single 5 Cavity —now cost several times as much as

17AP4 16 3/4 185/8 Single 1 gavi:v newer tube types of equal size or larger.
17JP4 163/4 199/16 Singl 1 avity o

170ps Ran 19 9/16 s;:g': 1 Ca:;'v m Converting the .set to use one of the

17UP4 16 3/4 199,16 Single 1 Cavity m new tube types is often the most prac-

17YP4 163/4 199/16 Single ! Cavity m tical and economical solution to the

- 1Z:inch glass rectangular, 70 degrees, electrostatic focus problem. »

3 =i .-!-;,_i‘. 9 % 0___'9 ¥ 'hg RPN 1 At this point, the technician has the

17FP4 163/4 195/8 Sinq:e ';' gGVE:v s problem of selecting the most suitable

e e A nale : Cavity e replacement tube. The logical solution

17RP4 16 3/4 193/4 Single 5 gc\'§:v r s to select a tube which can be in-

17kpe 1 g;: 1 ;}'lsb 327.352 2 Cavity H stalled with the fewest possible changes

175P4 165/8 193/16 Single 6 Cavity m. ¢ in the circuit and the receiver cabinet.

- o . > T PN AR This tabulation of magnetic-deflection

: m’.'“. u.’-"'j‘_‘_c_’.."'w' :.’_° MM R 5y tubes has been prepared to help the

T Single 1 Cone a technician select the logical tube for

— —— : - ; T any conversion or replacement.

,_'74.\‘!?:'.' rectangular, 70 degrees electrostatic focus ';ﬁﬁ Tubes are listed accordirg to size,

7 181/16 Single s Cone & o shape, diagonal deflection angle, and

16 13/16 195/16 Single 5 Cone a, r method of focusing. Types with angles

3 e of 50 to 60 degrees can usually be in-

= ,._,‘_,".E! Wleis round. bé degraes bt T % terchanged without modifying the re-

;,9;;: :88 ;/88 g V2 gou:lle : gavﬂy a ceiver circuits. The flyback transformer

a 9

}4494 18758 < '/,4 si‘;‘;l: b ca:i'; : and yoke should l3e replaced when t.he

) replacement tube is a round type with

19-inch metal round, 66 degrees a 66- to 70-degree deflection angle or

TORPS 18 3/4 o Single - e — a a rectangular type having a 70-degree

) diagonal deflection angle,
19-inch glass rectangular, 70 degrees : Sweep and operating voltages to give

- - . adequate picture size and brightness
19JP4 185/8 213/16 Single 1 Cavity a

19EP4 17178 2112 Double 1 Cavity with the new tube can be obtained by
) selecting suitable horizontal-output and
20-inch glass round, 54 degrees deflection components, and applying
20BP4 203/8 281/4 Nona 1 Cap a conversion techniques described in the
many conversion articles which have
20-inch glass rectangular, 70 degrees ) been published in RaDIO-ELECTRONICS.
- . . A complete tabulation of yokes, hori-
Z0cps 073 Nihe  Thake : Sy e n zontal-output and flyback ~transform-
e . ers, and other conversion components
20-inch glass rectangular, 70 degrees, electrostatic focus ‘ is included on page 66 of this issue.
o , Note: Recently-made RCA 10BP4,
§3h‘§4‘ gg ;gg g :/g 2123:2 g 8::::; ;. nr 12LP4, and 16AP4 tubes have a new type
gg'r::: - ;gg & };g 3::3!: : g::::; s gun. Although they operate satisfactor-
20GP4 20 3/32 221/8 Single s Cavity s ily with double-field beam-benders used
’ 1 with earlier types they are designed
: 20-inch glass rectangular, 70 degrees, self-focus gl to work with single field beam-bender.
20JP4 20 7/32 221/8 Single 6 Cavity If trouble develops, substitute a single-
field PM type ion-trap magnet designed
21-inch metal rectangular, 70 degrees '{ for the 16GP4.

210P4 225/8 21 Single S Cone a, s
21cpe 23 B o, gnae ¢ Come G} 8—Tube hos na emersr romdisive caating. Add
21MP4 21 22578 Single s Cone th G 500-uuf, high-valtage filter capacitor when using

!ube as replccemenf_ far type having exterior caat-
2 ing. When this type is replaced by tube having aut-
4‘& side caating, ground the coating to the chassis.

21-inch glass rectangular, 70 degrees
o —=—r— - b—Triode type tube: has na No. 2 grid, Far circuitry,

21FP4 2111/32 233/8 Single S Cavity m, r refer to diagrams of sets using triode and tetrode
21KP4 21 11/32 233/8 Single [ Cav!'y m, ¢ types, Alter receiver circuits where necessary to suit
21EP4 21 11/32 233/8 Single 1 Cavity o tube being used for replacement.
21WP4 205/8 225/8 Single 1 Cav!iv ¢—This tube has 2.5-volt, 2.1-amp heater: all others
21WP4X 205/8 221/8 Single 1 Cavity q have 6.3-volt, 600-ma heaters.
< d—Faceplate curvature has 20-inch radius; all others
22.inch metal round, 70 degrees | in ?:zus groupjgflsv(e: ;?-inch radius.
- e—Requires -RTMA type 106 focus coil; others
22AP4 21 11/ 227/8 Single 1 Cone a in this group use type 109 focus coil.
. fh—_Fcceplofﬁ cur\;f'ure hosd§6-inch radius; others in
24-inch metal round, 70 degrees this group have 27-inch radius.
¢ g—Deflection angle is 50 degrees. The deflectian
24AP4 241/8 24716 Single ) Con ongle far other tubes in this group is 40 degrees.
9 ¢ = h—RRoc;ilus off ;ccep:c\‘e curvature is 56 inches.
| i—Rodius aceplate ¢ + is 40 inches: all
24-inch metal round, 70 degrees, Lv. electrostatic focus ) others iRt group hove 27-inch tadivs, T
248P4 2418 2407/ Singl. 3 c "_17BIP74B-$ '?nd B hove outside conductive caot-
/ ngle one a ings: 4 has not.
- k—Identical to 15DP4 except it hos gray faceplote
27-inch metal rectangular, 90 degrees 3 ond covity type onode contact.
9 S i s m—Cylindricol face.
27AP4 267/8 217/8 Single ] Cone n—'gybe with suffix "A" has external conductive
> coating.
7 3 o—Tube with suffix A" has cylindrical foce.
27-inch glass rectangular, 90 ‘.9'.“‘ / p—ldentical to 12QP4 except that onode contoct
27EP4 27 233/32 Single 1 Cavity Al G0
. r—Tube has low-voltage electrostatic focus electrode.
30-inch metal round, %0 degrees ' :——;ube has high-voltoge electrostatic focus elec-
b= i - — roce.
308P4 301/8 239/ Single 1 Cone a t—Self-facus tube. END
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HE SUCCESS of any TV con-

version or repair job in terms of

customer satisfaction depends on

high-quality materials and high-
grade workmanship. From the techni-
cian’s viewpoint, there’s also the ques-
tion of profit. The technici- = has the
ability and equipment to do the job
profitably, so he needs only to supply
high-quality, long-lasting components
to win and hold a satisfied customer.
This tabulation will enable him to
select the desired components for any
job quickly and accurately.

Before beginning any service job
that requires the replacement of the
horizontal output transformer or de-
flection yoke, it is advisable—whenever
possible—to check the tubes and all
operating voltages to insure that the
balance of the set is working with
maximum efficiency. Do not operate a
television receiver with the deflection
yoke disconnected or the plate cap re-
moved from the horizontal output tube.
The first is likely to cause damage to
the focus control potentiometer and
the latter will quickly damage the
output tube.

After installing the ncw components,
carefully readjust the horizontal fre-
quency and drive controls and the set-
ting of the ion trap in accord with the
set manufacturers’ service instructions.
Failure to do this may result in ab-
normal or subnormal sweep, high and
boosted B plus voltages, and a
damaged picture tube.

When yoke and output transformer
are to be replaced, manufacturers’
matched sets are desirable whenever
possible. When using unmatched
units, try connecting the width coil
and deflection yoke across the various
taps on the secondary of the trans-
former to determine which gives the
best performance.

Corona and arc-over often occur
after a new high-voltage transformer
has been installed. Higher operating
voltages, changes in lead dress, grime-
encrusted insulation materials, and
poor placement of parts cften combine
to cause these troubles.

Corona which occurs frora a high-
vcitage point close to the chassis, high-
voltage cage, or other grounded body
will often cause a shiny spot to appear
on the grounded body directl;” opposite
the spot where corona occurs. A pitted
or burned spot will be seen at the point
of an arc. These troubles can be elimi-
nated by rounding off all sharp edges
and by increasing separation between
ground and the high-voltage compo-
nent. One quick method of eliminating
these trombles is to coat the high-
voltage point with anti-coron. dope or
lacquer and use a large ball-peen ham-
mer to make a concave dimple in the
cage cover directly oppocite the point
where the corona or arc occurred.

 Television

TELEVISION COMPONENTS
 HORTZONTAL OUTPUT AND K. TRANSFORMERS

Defi. Mir.'s Equiv.
Angle Typica! Ouiput H.V. Rect. Matching G-E-RCA
Mir. and Type No. | Max. kv | (deg) Core Tubes Tubes Yoke Transformer
DUMONT HiAl 13 70 Ferrite 6BG6-G 1B3-GT Y2A1 wn
6BQ6-GT 1X2 Y2A2
G-E 71J7 15 70 Ferrite 6AVS5-GT 1X2-A
6BQ6-GT
6AUS-GT
6BG6-G
HALL FB400 10 5057 | Pow. iron | 6BG6-G 1B3-GT DF600 211T3
HALL FB401 14 70 Ferrite 6BG6-G 1B3-GT DF601 wn
6BQ6-GT 1X2-A DF602
HALL FB402 13.5 50-57 | Pow. iron | 6BG6-G 1B3-GT DF600 TS
HALL FB403 13 70 Pow. iron | 6BG6-G 1B3-GT DF601
HALL FB404 14 70 Air 6BG6-G l§3-(A;T DF603 74951
1X2-
HALL FB405%* 15 70 Ferrite 6CD6-G 1B3-GT DF601 79C30-2, -4
1X2-A 79038-12¢
HALL FB406** 15 7 Ferrite 6CD6-G :Bx3-(iT DF601 79C30-1, -3¢
2-
MERIT HVO-5 14 70 Ferrite 6BG6-G 1B3-GT or MD-12 211TS
6CD6-G 1X2-A for
6BQ6-GT all types
MERIT HVO-6 14 70 Ferrite 6BG6-G MDF-70 ref]!
6CD6-G
6BQ6-GT
6AUS-GT
MERIT HVO-7 14 70 Ferrite 6BG6-G MDF-70
6CD6-G
6BQ6-GT
6AUS-GT
6AV5-GT
MERIT HVO-8 14 70 Ferrite 6BG6-G MDF-30
CD6-G
6BQ6-GT
MERIT HVO-9 18 70 Ferrite 6CD6-G MDF-70
6BG6-G MDF.-71
6BQ6-GT
MERIT HVO-10 15 70 Ferrite 6CD6-G MDF-70
6BG6-G
6BQ6-GT
6AUS-GT
6AV5-GT
RAM X032° 13 Ferrite 6BG6-G 1B3-GT Y70F08
6BQ6-GT or
6AUS-GT 1X2-A
RAM X035 145 Ferrite for all {or Y70F08 204T3
types to and all types Y70F10
illgu?inl
RAM X045 14 70 Fervite Y70F14 RTO-068,
Y70F17 <076, -0%0
Y70F30
RAM X047 12-14 Ferrite Y70Fo08
RAM X049% 13.5=15 70 Ferrite 6BG6-G Y70F19
6BQ6-GT Y70F14
6AUS-GT
6CD6-G
RAM X050% " 70 Ferrite Same as Y70F08
X032 Y70F10
RAM X0517 1 70 Ferrite Same as Y70F14
X032 Y70F17
Y70F30
RAM X053? 15=16 ° Ferrite 6BQ6-GT ;;g:‘l’:
RAM XO054” 12-14 70 6BQ6-GT Y70F30
"RAM X064 20 12-14 70 68Q6-GT Y70F30/3

Mir. and RCA-G-E| Inductance Mir. and RCA-G-E| Inductance
Type No. Equiv. (mbh) Type No. Equiv. (mh)
RCA 201R3 5.5-20.0
b RCA 201R5 03523
RCA 207R1 3-A.
G-E RLD-016 RCA 209R1 13-41
MERIT MWC-1 0.3-27 RCA 213R1 1.5-8.3
MERIT MWC-2 0.1-40
i g STAN S-958 201R3
MERIT MWC-3 20-60 L o
RAM 201R3 5.0-20.0
RAM 201R52 o523 T e
RAM 201R10 3.5-29.5 uzshil 201

RADIO-ELECTRONICS
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FOR CONVERSION OR REPAIR

e ke X _
Angle Typical Output H.V. Rect. Matching 1G-E-RCA
Mir. and Type No. | Max. kv | (deg.) Core Tubes Tubes Yoke Transformer
RAM X065% 31 14-15 70 6BQ6-GT Y70F2D
RAM xose | nltss | B | ohge.C 1O YIRS "3 a0, L Ll
068 1-13. i X - : < i
RAM X069 16-17.5 70 * 6AV5.GT Y70F14 ing Horiz. Induc
RAM X070 13 70 | Ferrite Same as X032 Y70F08 Mfr. and Output tance
RAM X071 15 70 | Ferrite 6CD6-G Y70F10 Type No. Transformer (mh)
- RAM X072 15 70 | Ferrite | 6BQ6.GT Y70F10
RCA 211T1 9 50-57 | Pow. iron | 6BG6-G 1B3-GT 201D12 DUMONT W1A13¢ | H1Al
0
8.7 50-57 | Pow. i 6BG6-G 1B3-GT 201D12
S ol o i
- 1t = u!
ReA 241 e 211Dz MERIT MWC-114-39| HV0-6, -7
RCA 225T1 16 66=70 | Ferrite $B0s.GT 1B3-GT 20901 HV0-8, -9
66=70 | Ferri 6CD6- H Di MERIT MWC-2 HVO-5, -9
RCA 230T1 18 0 | Ferrite CD6-G 1B3-GT 2Dt MERIT MW | Hves S
RCA 23113 32 15 50-70 | Ferrite | All types BT AN
RCA 232T13 2 3 16 50-70 | Ferrite | All types :gzMA;T 12, | An g:m gg}m §8§§ 60?;%221
- RAM 201R10. X045 3.5-295
ROOT SRJ1 14 70 [ Ferrite EE%:E%T 183-GT i RAM 201R11% §3§§ X035 E,Pfé'_)o :
ROOT SR-25% 21 ) (2) 6BQ6-GT | (2) 1B3-GT (Sec.)
STAN 5-948 9 50-57 | Pow. iren | 6BG6-G 1B3.GT 211T1 3.2-9.0
STAN S0%8 155 | 5057 | Pou ren | $BGE-C 1B5-C1 i
.. ow. iren X 8 H
STAN 5.988 14.3 50=-57 | Pow. iron | 6BG6.G (2) 1B3-GT 21TS E(C:: gg}g; 8055-204(2)5
STAN S.999 145 70 | Ferrite | 6BQ6-GT X2 7 T 017061
STAND a-8119 13 53 | Pow.iron | 6BG6.G 2) IB3-GT | DY-1 211TS 47-1.
SesE | @ [ (meec  eer® (B (BIE RCA 211K ey
STAND A-8129 13 1 | Ferrite | 68G6.G 1B3.GT DY.7 RCA 212R1 | 2.9-16.0
st B L E R L L
- i
STANDA-8133 | 12515 | 70 | Ferrite gﬂ: g-ggisg g'ggg 05-0.25
TECH 1571 10 53 | Ferri $BG6-G 1B3-GT 215T1 g
maim g[8 e |t [T aits Sk
it
TECH 7J1 15 0 | Ferrite Most types 1X2-A 7701 STAND WC-51 All Stancor [ 4A.0-39
g.c.
TODD CS21 15 50-70 | Ferri Sies
TODD ¢S24 15 0 | Femite winding
TODD CS24-AGC 16 70 Ferrite 2.7-1.6
T0bD o Un C | 1aqe | sao | Ecmie
TODD CS-30 3 70-%0 | Ferrite {E(C:n }m }}}';, 15T1
TRIAD D-1 14 70 | Ferri 6BG6-G 1X2-A 7 _AG3®
mooz | | w | |80 | M TECH IREY [T
) e : IX2A TECH IR4-E® | TII
TRIAD D-11 10 70 | 1ron 6BGS-G 1X3 Y-11
6BQ6-GT
TRIAD D-14 14 0 | Fenite | 6BG6-G 183-GT Y12 )|
6BQ6-GT Y«17
TRIAD D-15! 14 0 | Ferrite | 6BG6.G 1B3-GT Y-12
6BQ6-GT
TRIAD D-19¢ 16 70 | Ferrite :%%%TT 1B3-GT L 225T1 s (] —_—
o - ingle 1e
- TRIAD DA-20 14 0 | s 6AVE-GT 1B3-GT Y-20 74951 Mir. and of or | Strength
> Type No. Double | EM (gauss)
CLARTV-2 | Single | PM
CLAR TV-3 Double | PM
-
Tobe o G-ERET-003 | Single |PM | 42
JETEC| High D.c. | Cur- JETEC| High De. | Cur- G-E RET-005 Single PM 35
Mir. and -RTMA| Volts Res. | rent Mir. and -RTMA Volts Res. | rent
Type No. Equiv. (kv) (ohms)| (ma) Type No. Equiv. (kv) (ohms)| (ma) PERF IT135 Single PM 35
G-E RLF-038 1,100 | 30 RCA 202D2 109 9-14 470 [75-140 PERF IT145-15 | Double | PM | 4535 1536
HALL EM700 106 | to10 247 [15-200 | STAND FC-10 247 | 200
HALL EM 701 109 16 | a7 |15-140 ] STAND FC.11 an | 140 QUAM 1T1 Double | PM 38
T e |STAND ez 30 | 63 QUAMIT2 | Double [PM | 46
O I I B R I I ] N L G Ll B
3 2 12-16
MERIT MF-4 15 Le0 | 75 TECH 2D1PM!16 20 106 RCA 203D1 Double | EM
MERIT MF-5 15 [1500| 7 | TECH 2D2PMiz 2157 | 109 RCA 203D3% | Double | EM | 55% 1536
QUAM Q7L 106 |to12 P TRIAD B-160 23 160 | 210 -
QUAM QF2: 109 :';wve 12 ﬁl;::::'m '_m:g g-jqz g z;z :;g }‘Egg lil}‘l %n::gll:lz gm 35;;5
pe, 7 4 E 1T2 uble
TRIAD B-1000 25 1000 | 85
RCA 202D1 106 | 812 247 75-200 ! TECH LIT3 Double | PM
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TV-TUBE MASKS

Mfr. & Size Tube Ma-
Type No. (inches) Color | terial
CRON CK-14 | 14" rect. Gold | Glass
CRON CK-16 | 16" rect. Gold | Glass
CRON CK-17 | 17" rect. Gold | Glass
CRON CK-20 | 20" rect. Gold | Glass
CRON CK-21 | 21" rect. Gold | Glass
JFD BR63-14 | 14” rect. Plastic
JFD BR63-16 | 16" rect. Plastic
JFD BR63-17 | 17" rect. Plastic
JFD BR63-19 | 197 rect. Plastic
JFD BR63-20 | 20" rect. Plastic
JFD BR63-16R | 16” round Plastic
JFD BR63-19R | 19" round Plastic
TELE 712W 121" round | Gold | Lucite
TELE 714R 14" rect. Gold | Lucite
TELE 716R 16" rect. Gold | Lucite
TELE 716W 16" round | Gold | Lucite
TELE 717R 177 rect. Gold | Lucite
TELE 719W 19" round | Gold | Lucite
TELE 720R 20" rect. Gold | Lucite
TELE 7121R 21" rect. Gold | Lucite
TELE 724W 24" round | Green | Lucite
TELE 227R 27" rect. Green | Lucite

Note: Croname mask and escutcheon as-
semblies listed above consist of a heavy
green-sprayed aluminum mask, 1/4-inch
tempered safety glass and a gold-finished
escutcheon.

Tele Plastics masks listed above mount
from rear of the cabinet. Masks which
mount from the front of the cabinet have suf-
fix “S.” For example: 720W-S, and 727R-S.

MOUNTING SLEEVES

Mfr. and

Type No. Tube Types
TECH PL-4 Long-neck 16" metal round
TECH PL-4S Short-neck 16” metal round
TECH PL-17R | 17" metal rectangular
TECH PL-19 19” metal round

Note: Set consists of polyethylene sleeve,
retainer ring, and rubber band. Insul-
ated for more than 30,000 volts.

Faatnates far TV campanents tables:

1. Has a.g.c. winding which can be left open if not

required.

. Tapped secondary ta match yakes fram 8 to 30 mh

and provide up to 15 kv output (16 kv with 232TI).

. For type 630 circuits.

Damping resistors built-in. R-C network supplied.

. Camplete with built-in R-C netwark.

. Especially for 19-inch round and Z0-inch rectan-

gular tubes.

. Designed far autatransfarmer type flyback trans-

farmer.

. Has facus-coil mounting bracket.

. Casine yoke.

. Equivalent to 201DI.

11, Same as 201D1 with different terminal cannections.

12. Same as 201D! with malded care.

13. Equivalent to 20101, 203D3 and 201012,

14, Alsa used as horizontal linearity cail.

IS. Far 10- or 12-inch tubes.

16. PM facus magnets witk adjustable centering
cantrals.

17. Any 70-degree yake.

18. Equivalent of 209D1, 206D1, and Y2A.

19. Same as 211Dl except for clamping netwarks.

20. Any valtages suitable far 10- ar 12-inch tubes.

21. Any voltages suitable for any 70-degree tubes.

22. Tapped linearity cail.

23. Cail and terminal assembly anly. Care pieces ta
be taken fram transform=zr being replaced.

24. Admiral part number.

25. Haos separate a.g.c. ar width-cail winding.

26. Has separate a.g.c. winding.

27. Similar ta XO45, but operates an lawer valtage.

28. Autotransfarmer.

29. Used in CBS sets.

30. Used in early Emersan sets.

31. Used in late Emersan sets.

32. Universal type.

So® N ocuvaw N

DEFLECTIO

N YOKES

Max. Induct. Induct.
Defl. Tube Horiz. Vert.
Angle Size Winding | Winding
Mir. & Type No. (deg.) (inches) (mh) (mh) Core

DUMONT Y2A15 70 Any 105 42.0 Ferrite
DUMONT Y2A2 70 Any 10.5 420 Ferrite
DUMONT Y2A3? 70 Any 10.5 420 Ferrite
DUMONT Y2A557 70 Any 10.5 420 Ferrite
G-E RLD-0245 ¢ 70 24 15.0 30.0 Ferrite
G-E RLD-025° 70 24 15.0 30.0 Ferrite
HALL DF600 53 16 8.3 50.0 iron
HALL DF601 70 24 8.5 50.0 Ferrite
HALL DF602 70 24 135 50.0 Ferrite
HALL DF603 70 24 30.0 35 Ferrite
HALL DF604 70 24 30.0 50.0 Ferrite
MERIT MD-1213 53 16 round 8.3 50.0
MERIT MD-13 53 16 round 300 50.0
MERIT MDF-30'¢ 70 24 30.0 3.0 Ferrite
MERIT MDF-70'8 70 24 10.3 45.0 Ferrite
MERIT MDF-171 70 24 30.0 50.0
RAM Y701085 70 16 83 50.0 Iron wire
RAM Y70F085 70 17 83 50.0 Ferrite
RAM Y70F105 70 24 103 50.0 Ferrite
RAM Y70F145 70 20 140 50.0 Ferrite
RAM Y70F175 70 17.0 50.0 Ferrite
RAM Y70F20> 70 20.0 50.0 Ferrite
RAM Y70F305 70 30.0 50.0 Ferrite
RAM YT70F30/3% 70 24 30.0 33 Ferrite
RCA 201D121! 50-57 16 g3 50.0 fron wire
RCA 205D11? 50-57 12 12.5 50.0 Molded iron
RCA 206D1* 66-70 17 10.3 41.5 Ferrite
RCA 207D1!? 50-57 16 8.4 55.0 Molded iron
RCA 209D1° 66-70 17 133 41.0 Ferrite
RCA 211D19 66-70 21 133 41.0 Ferrite
RCA 211D249 32 66-70 21 13.3 41.0 Ferrite
STAND DY-11038 53 8.3 50.0 Molded iron
STAND DY-89 3% 70 8.5 50.0 Ferrite
STAND DY-99 3% 70 135 50.0 Ferrite
STAND DY-10¢ 38 70 30.0 35 Ferrite
TECH 11D1 70 Any 70° 13.3 41.5 Ferrite
TODD CF303 70 24 30.0 3.0 Ferrite
TODD CF850 50-66 16 8.3 50.0 Ferrite
TODD CF1041 70 24 10.0 41.0 Ferrite
TODD CF1050 70 24 100 50.0 Ferrite
TODD CF1156 90 30 11.0 56.0 Ferrite
TODD CF1441 70 24 14.0 41.0 Ferrite
TODD CF1450 70 24 140 50.0 Ferrite
TODD CF1850 70 24 18.0 500 Ferrite
TODD CF2056 90 30 20.0 56.0 Ferrite
TODD CF3050 70 24 30.0 50.0 Ferrite
TRIAD Y-115 50 12 8.3 50.0 Iron
TRIAD Y-1259 70 12 83 50.0 Ferrite
TRIAD Y-175 9 70 17 13.5 415 Ferrite

. TRIAD Y-199 70 17 23.0 415 Ferrite
TRIAD Y-20° 70 24 30.0 33 Ferrite

33. Composite 90-degree deflection and high-voltage MERIT—Merit Transformer Carp., 4427 N. Clark St.,
supoly. Chicaga 40, 1),
34, Universal ion trap. May be used as single-field PERF—Perfectian Electric Ca., 2535 S. Wabash Ave.,
type by removing small ring-shaped magnet. Chicago 16, HI.

35. Large magnet.

36. Small magnet.

37. For tubes up to 70 degrees.

38. Available with or withaut leads and netwarks.
39. Has a.g.c. winding.

CODE MANUFACTURER

CLAR—Clarostat Mfg. Ca., Inc., Daver, N. H.
CRON—Croname, Inc., 3701 Ravenswaod Ave., Chi.
cago 13, I,
DU MONT—ALllen B. Du Mant tabarataries, Inc.,
Electronic Parts Sales, 35 Market St., East Pater.
son, N. J.
G-E—General Electric Ca.,
Bldg. S, Syracuse, N.Y.

HALL—The Halldarsan Co., 4500 Ravenswoad Ave.,
Chicago 40, |i.

JED—JFD Mig. Ca., Inc., 6101-6123 téth Ave.,
lyn 4, N. Y.

Receiver Parts Sales,

Braak-

adio History

QUAM—Quam-Nichols Co., 33rd Place and Cottage
Grave Ave., Chicago 1§, I!'.

RAM—Ram Electronic Sales Co., Sauth 8uckhout St.,
irvington-on-Hudson, N. Y.

RCA—Radia JCor;:'. af America, Tube Dept., Har-
rison, N

ROOT—Square Roat Mfg. Carp., 391 Saw Mill River
Rd., Yonkers, N. Y.

STAN—Stanwyck Winding Ca., inc., P. O. Box 70,
Newburgh, N. Y.

STAND—Standard Transfarmer Carp., 3580 Elston
Ave., Chicago 18, Il

TECH—Tech Master Praducts Ca., 443 Broadway,
New York, N. Y.

TELE—Tele Plastics Ca., Divisian af Willmax Mfg.
Ca., 202 Broadway, Braaklyn 11, N. Y.

TODD—Todd-Tran Carp., 158 Gramatan Ave., Mt
Vernon, N. Y.

TRIAD—Triad Transfarmer Mfg. Ca., 4055 Redwaod
Ave., Venice, Calif. END
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Conducted by

MATTHEW MANDL*

ANY queries regarding the
| features and installation fac-
tors of the Standard cascode

tuner have been received by
the Clinic. When old tuners are replaced
with the cascode type a 2-1 improve-
ment in gain can be realized. Besides
this, there is a reduction of 35 to 509
in noise (snow effect) over a pentode
tuner. These advantages are due to the
cascode prineiple, plus use of the 6BQ7,

6BK7, or the newer &BZ7 tubes. (A
detailed discussion of the cascode
type frort end is given in RADIO-

ELECTRONIGS, April, 1952, page 48.)

The cascode tuner made by the
Standard Ceil Products Co. is model
TV-2000, 2300 series and is designed to
replace most of the older tuners of
conventional size. The Standard tuner
is 4194, inches deep and 3% inches
wide. Another model, the TV-2032, is
electrically identical to the TV-2000 ex-
cept that both the fire tuning and s:a-
tion selector shafts are extra long so
that they may be cut as desired.

The tuner is for use with intercarrier
or other receivers where sound take-off
is not within the tuner circuit (at mixer
output). For receivers requiring a
21.25-me¢ sound take-off coil, part No.
XM-752 must be used, as shown in Fig.
1. This cail can be mounted on the
chassis near the tuner. The capacitor
designated C, is not supplied with the
tuner or coil and shouli he approxi-
mately 2 to 4 puf. If grea. wdio out-
put is required, the circu. swn in
Fig. 2 can be used.

The nutput intermediate frequency is
set at 22.3-me at the factory, buat the
output is adjustable between 19 and 26
megacycles to suit the particular i.f.
input system of the receiver. A screw
set at an angle on top of coil L9 per-
mits changing the output frequency
within the range provided. The tuner
tracking is preset at the factory and
no other adjustments are normally
necessary. If required, the oscillator
coils can be adjusted individually for
the different channels by centering
the fine tuning control and using a
noninductive screwdriver through the
* Author: Mandl’s Television Servicing.
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Appearance of screen when cosine yoke is used without the corrector magnets.

hole adjacent to the selector shaft.

In fringe areas best results are ob-
tained by using the maximum plate
voltage of 250. An a.g.c. (or manually
controlled) bias of -0.8 to -1.1 volts
applied to the white a.g.c. lead gives
best sensitivity. The black lead goes to
the 6.3-volt a.c. source for the heater,
while the red lead requires 135 volts
plus and the blue 250 volts.

For u.h.f. reception. individual chan-
nel strips are available. These can re-
place any unused channe) plug-in coils
at the v.hf. frequencies (channels 2 to
13). A separate u.h.f. strip must be
used for every u.h.f. channel desired.
Once the oscillator and antenna coil
strips have been inserted, the selector
shaft is rotated to the u.h.f. channel
strip’s operating position.

If the fine tuning doesn’t produce
the best picture at the mid-point of its
range, the u.h.f. oscillator slug can be
adjusted as previously mentioned for
the v.h.f. stations. The u.h.f. strips
contain an r.f. preselector, a crystal
mixer, and a crystal harmonic genera-
tor to convert the ultra-high frequency
carrier to the receiver i.f.

Conversion to 27 inches

I wouwld like to convert a 630 type
recelver to a 21-inch tube. The receiver
already uses ¢ 16HP} tube with a high-
voltage doubling system. What wiring
changes and tube types do you recom-
mend? W. H., Astoria, L. I.

The 16HP4 has a 60-degree deflection
angle. This means the present hori-
zontal output transformer and yoke
will not give satisfactory results for the
21-inch tubes, which have 70 degrees of
deflection. Thus, a wide-angle trans-
former and yoke are necessary.

You could use a 21EP4A, which is a
rectangular tube with a cavity high-
voltage contact, single-magnet ion trap,
and a 70-degree deflection angle. This
is the curved-face tube which minimizes
room glare. If a cosine yoke (wide-
focus) is used, corrector magnets will
have to be installed (see a discussion of
this in the June, 1952, issue of RADIO-
ELECTRONICS, Television Service Clinic).
Without the corrector magnets, pin-

o
YEr RN
L1l

b

—_

0 =
MA-152 (SOUND F TRuP & TAKE-OFF )

Fig. 1—How a sound take-off and trap
can be installed in the cascode tuner.

IST VIDEO!F AMFL ;
l t
Ct |
TOTUNER e+ |
B+

xu-vsztg- T' _ SOUNDIF OUT _
I

Fig. 2—Circuit for more sound output.

cushioning and nonlinearity will be
difficult to correct. The photograph
shows a test pattern on a 21EP4A tube
without the use of corrector magnets.
Despite the best adjustments of
linearity contros, the inner circle shows
defects in linearity.

A self-focus tube such as the 21KP4A
tube can also be used. The existing
focus-coil assembly must be removed
from the tube neck because focus is
correct when the ion trap is placed at
maximum brilliancy. The focus coil can
be replaced with a resistor of the same
d.c. resistance value.

16GP4 to 17BP4

What electrical changes would be
necessury to change a receiver’s 16GP;
te a« 16RP4 or a 17BP4? E. C., New
Grleans, La.

As the 16GP4 is a T0-degree deflec-
tion tube, no changes should be neces-
sary. If a 16RP4 is used, a double-
magnet ion trap is necessary and the
high voltage must be applied to the
cavity contact receptacle of the glass
tube. The 17BP4A has an external
conductive coating and the 17BP4 does
not. Both tubes use a single-magnet ion
trap and a cavity-type high-voltage
contact. END
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Manufacturer
— —— B \In-lel
Alliance Manufacturing Co.
{.ake Park Blvd.. Alliance, Ohio AB
+ ‘ascamalic

BB

Anchor Rédio ()(;rporation
2215 So. St. Louis Ave.
Chicago 23, 111

ARC-101-75
ARC-101-100

Approved Electronic Inst. Corp. ATV

928 Broadway, New York 10, N. Y, AL UHV
B-VHF

I'he Astatic Corporation -1

Conneaut, Ohio

Blonder-Tongue Labs. Inc. 11A-2

526-536 North Ave. Antensifier

Westfield, N. J. A3
B-I" Booster
CA-}
Commercial
Antensitier
CR1-/ channel
No. Channel

David Bogen Co., Inc.
29 Ninth Ave.

New York 14, N, Y. BRIB-1

SMB-d
Brach Manufacturing Corp. 34823
200 Centrat Ave., Newark, N. J.

H 630
Electro-Voice, Inc. )N
Buchanan, Mich.

R T

RLY)

3012
I.LD.E.A Inc. Liegenes

7900 Pendleton Pike
Indianapolis 26, Ind.

13-520

Industrial Television, Inc. L IS TIRY
369 Lexington Ave.

Clifton, N. J. 1T-90AB

IT-96AB

Tenna Scope

strip Amplifier

BB1-A EBI-B

Band Channel
selection tuning
Sep. amps Slug
switching
Automatic Slug
wide-band
All-channel Slug

switching
All-channel Shag
switching

U ntuned
Untuned
[ ntuned

Sing

Chan. lil-l.‘i
U,
V.t

Tuned ckts.
switching

All-channel Untuned

wide-band

All-channel Untuned
wide-band

All-channel U'ntuned
witde-band

Single IFactory
channel preset
Sep. amps Shug
switching

Wide-band

Wide-band

Sep. amps Slag
wide-band nddjust.

Sep. amps Untuned

wide-band

Sep. amps Untuned

wide-band

Sep.amnps Untuned

wide-band

Sep.amps Untuned
wide-band

Sep. amps Untuned
wide-hand

All-chanuel Sing

switching

All-channel Untuned

hroad-band

All-channel I ntuned
sep. amps
Single channel  Fixed

World Radio Histo

Tubels
2 -6J6
2--6J6

1 -6BK7A
1—6AKS

2- 6AKS

2 6J6
2 GAF
2 GAFY
1 6BQT
1 6J6

:; 616

1 12AV7
3—6J6
2—6J6
2 - 6BQ7
1—6ABt

1—6CB6

2 616

4 —6J6
+6J6
I GAKS5
1 -60B6
3 -6J6
P12l
bo6J6

2—GBK7

4636

2 GBK7
1—6J6

2 6BKT
| 6AKS
I 6CB6
2 6BQT,
16N

1 6J6

S-t.4-stage Ant.
T.pt.g Nt
Cascade st.
p.p-

Q-stage Nt
broad-band

1-stage St.
wide-band

2-stage Ant.
broad-band

1-stage Ant.
wide-band

Tptg. st.
4-stage Rear
3-stage Rear
cascode

2-stage Rear

In-tal-  Other
Circuit lation  features
T.p.t.g. St Auto.
Cascode st. Auto.
Tp.tg st. Gain control
2-stage St Gain contro!
2-stage St
2-stage St A.c. operation
Q-stage St A.c. operation
Q2-stage st Auto., byv-pass
neut. p p. switch, 72-0r
200-ohm input
and output
d-stagre St Auto. 24 db gain
cascaded By-pass switch
B-stage Nt \uto. Hidb gain
cascaded control «witch
4.stage =t. 28 db gain
cascaded control On-Off
sw. Pilot hight
2-stage Stoor Plugs into BT
en~caded Ant. mixer-amplifier
Tptg =t Auto.
N-t.4-stage St Auto.

Control at set

Auto. 1-or

2-ant. wnput
Auto.
Auto.
2-ant.

Auto.
2-ant.

l-or
mput

1- or
input

Pwr. outlet for
revr.

18 db gain
Auto

Auto.. sep. gain
control for each
band

Auto.
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Manufacturer Band Channel lastal- Other
- _Model ) selection tuing  Tube's) Cirenit lation features
J F D Manufacturing Co. VB {chan. No.)!  Single channel  Factory 166 Tprg. Rear
©101-23 Sixteenth Ave. presst
Brooklyn 4 N. Y. SW (chan. No.) ' single channel  Factory 1—GJG Toptg Rear By pass switch
preset
ECs “1 All-channel Untuned  2—6BQ7 2-slape Rear 4 outputs
broad-band
The La Pointe-Plascomold Corp. Vee-D-X single channel  Slug 1—6J6 Tptg Rear Auto.
Rockville, Conn. Outboard Adjust.
Vee-D-X single channel  Slug 1—-6J6 Toptg Apt. Anto.
Rocket Adjust.
Mark Simpson Mfg. Co., Inc. Sky Chief All-channel Slug 2—6J4 Tptg. St
32-28 49th Se., switching
Long Island City 3, N. Y. Super Sky All-channel Sloug +—6J6 Topig St 2 separately
Chief switching tuned sections
National Co., Inc. TVB-2BX All-channel Capacitor  1—GAKS Top.te St Separate output
61 Sherman St., Malden, Mass. turret tuning control
The Radiart Corporation TVB-1 All-channel Slug 1—6Je Tptg st.
3455 Vega Ave., Cleveland 13, Ohinx switching
Radio Merchandise Sales, Inc. sSP-6 Ali-channel Shug 1—6AKS T.p.tg St Gain contral
2016 Bronxdale Ave. swatching
New York 60, N. Y. SP.6) Alt-channel Slug 1—6Jo Topt st.
switching (neut.)
Regency—See [.D.E.A.
Sutton Electric Co. 168 All-channel Shug 1—6J6 Tptg st.
426 West Short St. switching
Lexington, Ky. 5A single channel  Fixed 1—6J6 Tptg Ant. Auto., sop.
power lead
SEC Booster- Shag 1A T.pt.g St All v.hf. und
converter 1—616 whf channels
Tech-Master Products Company, TV} All-channel Capacitor 1—6GAKS Tuned plate st Kit form
443-445 Broadway, N. Y. 13, N. Y. switching
Technical Appliance Co. Taco 1628 single channel  Factory I-6AK5  Tptg Ant. Aulo.
Sherburne, N. Y. preset
The Turner Company TV-2 Continnons Indue- 112017 Cascode St. Auto.
Cedar Rapids, Iowa 54216 me tuner
Videon Electronic Corp. B-132 All-channel Slhug 1--6J6 T.p.ty St. A.c. outlet
222 East Ohio St. B-133 awatehing for TV
Indianapolis 4, Ind. B-222 All-channel shig 1—6J6 Tptg St.
B switehing = N .
TERMS AND ABBREVIATIONS
Wide-band—AJperoting aver one or both v.hf. S-t 4-stoge—Stogger-tuned 4-stage omplifier receiver.

bands withavt tuning.

~Switching—Using separcte amplifiers for each band.
All-channel—Refers to v.h.f. channels only; ¢ baoster

which tunes channels 2-13.
T.p.t.g.—Tened-plate tuned-grid.

JANUARY, 1953

$t.—Standard mowunting. (In separote caobinet)
Rear—Movunted ot rear of set. Does not need tuning
for each station.

Ant.—Antennc mounting.

Avto—Turns on and off outomatically with the

'World Radio Histo

All other terms -ore self-explanatory.

! These are made for el v.hf. TV channels. In
addition, there ore two 2-channe! models, one for
channels 4 and 5. the other for channels 7 ond 9.

END
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Admiral Corp. 17DX10, 17DX 11, 17DXNX 12 1981 ' No [17BP4A 15 19 \tes Ord |3 '25.75 Strip l 53 EM  Tur No
3800 Cortland St. 121DX11 19F1A No [2IWP4X |15 19 Yes l()r(l 32575 | Strip 5 EM Tur, C No
Chicago 47, III. DX, nenlg)\\uﬁ zelu{\w, ' | ’ ’ 1 ‘
221 16, 221 17, 221DX 26 [ | |
1221DX38 19C1 No 20DP4A (15 19/ Yes |Ord |3 |25.75 Strip 10 EM | Tur, C No
222DX 15 191h No 21WP4X |15 19| Yes |Ord |3 (25.75|Strip 10PM | Tur. C No
222DX158, 222DX16, 222DX17, I
|222DX 26, 222DX 27, 222DX48, |
222DDX 49 2202 No 21 EP4A 14.5 |22 ¥es Il:'ey 3 |Strip z() PM ':‘ur. :) ’Q'n
228DX 16, 228DX17 231 No AEPY 17 23 Yes |Key |3 |25.75|Strip 210PM | Tur, C No
[321DX 26, 321DX26A, 321DX27A 19K AME 20DP4A 15 21 \':es Ord |3 |25 75 3trip | 6 PM |Tur, (,: 3Pl
321DX15, 321DX16, 321DX17 119E1 |AMB 20DP4A 15 21 Yes (Ord |8 ‘“Z.") 75 Strlp 12PM | Tur, C ;3 Pl
|322DX16 |22k2 AMB |2IEP4A 145 24 Yes Key |3 25 75|Strip |12 PM  Tur, C 3P
, X 1 . L | ! o b 4 e R
Andrea Radio Corp, | Brewster C-VL-17 VL7 | FM 17CP+ 13.5 (2¢/No Key '+ /26.2 Ex Conv|12 [Con No
27-01 Bridge Plaza North | Caronia CO-VL-19 |VL19 TAM-FM [19AP4 13.5 (29/No |[Key |4 [26.2 Ex Conv|12 '( on Ph
Long Island City 1, N. Y. | Fleetwood CO-VL-16 IVL16 M | 16G P4 13.5 (26 No Key |4+ 26.2 |Ex Conv 12 | Con {No
Gotham T-VL-17 VL17 IFM Nn7CP4 13.5 |24|/No Key [+ |26.2 [Ex Conv| 715 Con No
Sutton C-VL-16 VL16 FM 16G P4 13.5 26 No Key |+ 26.2 |Ex Conv|12 ('on No
e : e | L It - . ! . I
Arvin Industries, Inc. [6173TM |'TE331 No fl7Ll’4 hs 22|Yes (Ord 4 545.75 Ex f,"onv‘ 5 Pw C | No
Columbus, Ind. 16173TM-UHF TE332 No 17LP4 15 |24|Yes Ord |+ 45 .75|Int Tune| 5 \Z“ ((l\lllll‘P)

! | on )

I ]
|6218TM 'TE319 [No (21 MP4 '15 22| Yes |Ord 4 [45.75 Ex Conv| 6 |Sw. € INo
6213TM, TB-UHF ' TE330 No 2IMPs |15 |24 Yes }om + (4575 Int Tune| 6 B c( E\l:lll))

1 l 1 on
; ‘

{ ' { l
6215CM, CB 'TE319 No 21MP4 (15 22 Yes |Ord |4 [45.95 Ex Conv 10 Sw, € [No
6215CM, CB-UHF [Tl-lsso {No 21MP4 15 |24 Yes |Ord |+ |45.75 Int Tune 10 (s“ C(E?l”l!“)

| ] {Con 1)
’ E
|7210CM, CB; 7212CFP; ‘ | J ,
7212MEA; 7214CM; 7216CH; [ . B | {
7218CM, CB; 7219CM \'TE337 INo  (21MP+ (15 (26|Yes |Key |4 45.75 Ex Conv|10 Sw, € \P3
7210CM, CB-UHF; 7212CFP-UHF; [ [ l 1 = t
7212MEA-UHF; 7214CM.UHF; [
7216CB-UHF; 7218CM, CB-UHIF: i | ‘ [ ’
7219CM-UHF | TE341 No ‘21.\”’4 |15 28 Yes |Ke 4 45.75|Int Tune |10 Sw, C(VHIF) | PJ
7276CB-UHF; 7279CM-UIHF v l Con (UHF)
6CB-UHF; 7279CM- | | on (U |
TE340 | No 7 18 28 Yes |[Key |+ (45.75 Int Tune 10 S\\',C(}'"F) PJ
\ i | Con (UHF) |
. — = S il I | | | | _ | | | |
[World Radio History P§ . ‘
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Atlantic Video Corp. S20CM, S208M, S20DCM, [ |
(Sterling) S21CM, 8215M, S21DCM 520 No 2021 14 20 Yes Key '8 23.4 Strip 12 Tur,(7 No
18 Clinton St. [S20TM, 521 TM ISQO No 20-21 14 20 Yes (Key 3 23.4 |Strip 4x6 Tur, (7 No
Brooklyn, N. Y. S248M 1520 No 24 16 20 Yes |[Key '3 93.4 |Strip 12 Tur.(7 No
S247TM 820 No 24 16 20 Yes |Key |3 |28.4 |Strip 8 Tur.C7 No
| X205M, X215M, 6200CM, i | | ‘
[621CM, 720DCM, 721DCM 630 | Amé 20-21 16 30/No Key '+ 257 Strip 12 Tur, NG
X245M 630 AMS 24 18 30/No Key '+ 257 Strip 12 Tur, C No
X27SM, 1127CM 1630 |AMS 27 20 31/ No Key '+ (25 7 [Strip 12 Tur, C No
|X305M 630 AMS 30 25 31 No Key '+ 257 Strip 12 Tur, C No
|520TM, 521TM 1630 AMS  20-91 16 30 No Key b 257 Strip 46 Tur, ¢ No
[824TM 630 [AMS 24 18 30 No Key '+ 25 7 Strip 8 Tur, C No
927TM 630 1:\;\]6 27 20 31 No Key 4+ 257 Strip 8 Tur, C No
1230TM 630 AMS6 30 25 31'No Key [+ 257 [Strip 8 | Tur, C No
Automatic Radio & 5116 No 17 14 21 Yes Ord |8 125 75 8 Sw No
Mfg. Co., Inc. 5120 No 20 14 21 Yes Ord |3 25.75 8 Sw No
122 Brookline Ave., 5160 No h7 14 21|Yes Ord |3 2575 | 8 S No
Boston, Mass. 5217 No 17 14 21'Yes Ord '8 25.75 | 3%2 Sw No
5220 No {20 14 21 Yes Ord '3 12575 513 Sw No
Bace Television Corp. Remote Control TM-24 {630K3CB I ‘
Green & Leuning St. Remote Control No 24 15 31 No Key 4 (26 25 Strip 12 Tur, € RC
So. Hackensack, N. J. P-80-82-83-84-85 1630]\'3(,‘]3 No 21 14 30/No |Key '+ 26 25 Strip 12 Tur, C BAR
P-80-Chinese 630K3CB No 21 & 14 30INo Key '+ 26.25 Strip 12 Tur, C No
Remote Control 27 |630K3CB No 27 21 41 No Key |} 26 25 Strip 12 Tur, C
Bell Television, Inc. R917 1731 No 17 10 31 No |Key '+ 25.75 Int Conv 12 Tur RC
552 West 53rd Street R921 2131 No 200 P4 12 31 No |Key |+ 25.75 Int Conv|12 Tur RC
New York 19, N. Y. R924 2431 No 24AP4 15 31 No |[Key |t (25.75 Int Conv|12 Tur RC
| |
Bendix Radio 1702 T5 |No 17BP4 12 {17 Yes [Ord 2 26.75 Ex Conv! 6 [Sw No
Baltimore 4, Md. 17K2 T9 No 17BP+4 12 22 Yes Key 3 12675 FEx Conv 10 Sw No
20K2 T9 i No 20 12 22 Yes [Key 3 26.75 Ex Conv 12 Sw No
2012 T9 No 20 12 22 Yes |Key 3 26 75 FEx Conv G Sw No
2173, 21X3 T4 No 21 14 24 Yes |Key |t 45 75 Strip 6 Tur, C No
21K3, OAKS T4 No 21 14 24 Yes 'Key t 5 75 Strip 10 Tur, C No
21KD [T14 No 21 14 24 Yes Key '+ 45.75 Strip 12 Tur, € No
KM17C Ti4 No 17 14 2t Yes Key 4+ 45 75 Strip (5 Tur, C No
| T™M17C Ti4 No 17 14 24 Yes Key 4 45.75 Strip 10 Tur, C No
Capehart-Farnsworth Corg ITi7eMA 1CX37 No 17 14 21 Yes Key 4 45.75 otrip o Tur, C PJ
Ft. Wayne, Ind. {1C213M, -B, 2F213F, 3C212MA, ! | \
|-BA, $H212MA, -BA, 4T213M, -B, | ;
|5F212MA4, 6F213B, 7F212M4, | | : ;
ISFQIQB:\, 9F212MA lCX37 {No 21 14 21 Yes Key 4 [45.75 Strip e Tur, C PJ
i10Wwe12M |CX36TVR AM 21 14 28 Yes [Key 4 |45.75 Strip 12 Tur, C Ph
11W212MA 1CX87-C305 [AM-FM |21 14 30 Yes Key 4 /45.75 Strip 2-12 Tur, C Ph
512F272M (X140 [No |27 20 27 Yes Key [+ 4575 Strip |10 'Tur, C PJ
Cascade Television Co. |508-1 |K3 17 13 30 No Key 4 26.25 Strip 12 Tur, C rJ
153 Chestnut Ave. ’ 503-2 DXC 17 13 30 No |Key 4 26 25 Strip 12 Tur, C PJ
Irvington 11, N, J. 1503-3 K3-1 21 15 30 No Key 4 26.25 Strip 12 Tur, C PJ
503-4 DXC-1 21 15 30/ No Key 4 26.25 Strip 12 Tur, C PJ
LD-27 K3-2 { b4 16 36 No Key '4 26.25 Strip 12 Tur, C RCS
F42-4X3 | K3-3 | 51 '25 42 No Key |4 26.25 Strip 12 Tur, C RCS
b 23 73 Strip 12 Tur, C |No

Certified Radio Labs. |5320 i No 20DP4 16 20 Yes Ord
5507-13th Ave.

Brooklyn 19, N. Y. ]

¢
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Conrac, Inc. 35MG1; 35W61; 361361; 36P61; [ | [ | | {
Glendora, Calif. 37061; 38M61; 38B61; 39M61 61 21APs 18 |24 Yes |Ord |4 [25.75Strip 12 I'Fur, CCJ, P)
$0M64; J0B64; 411864; 41P64; 42064 |64 2P |18 l~24 |Yes Ord |4 25 .75|Strip 12 [Tur, €|, P
Ileet wood 600 21AP4 or ‘ | ‘ Not |
24A P4 [18 127 | Yes |Ord | $ |25 75 Strip supplied | Tur, CIRC
15M67; 45P67 607 27 2028 Yes Ord |4 |25 75 Strip 12 [Tur, € RC
| | . |
Crosley Div., EUC-17TOL, -17TOLB, 1] . il
Avco Mfg. Corp. EU-17COL, -17COLB 385 No 17 135 118 | Yes |Ord ‘3 126 4 |Int Conv 51, Sw | No
1325 Arlington St. EU-17TOLLU, -17TOLBU, -17COLU | 396 No 17 185 (20 |Yes |Ord |3 [26.4 |Int Tune aly | Sw No
Cincinnati, Ohio EU-17TOM, -17TOB, -17COM 380 No 17 14 |22 |Yes |Key 4+ 264 Lix Conv 541 | Con No
EU-21TOL, 21'TOLB | 386 No 21 18.5 |18 |Yes |Ord |3 26 .4 |Int Conv 5y '[5\\‘ No
EU-21TOLU, 21TOLBU 1393 No 21 13.5 (20 | Yes {Ord |3 |26 .4 |Int Tune 514 [Sw No
EU-21COL, -21COLB 387 No 21 135 18 |Yes Ord '3 (26 4 |Int Conv |10 ‘Sw No
EU-21COLU, -21COLBU 394 No 21 13.5 |20 | Yes |Ord (3 {26 .4 |Int Tune 10 !Sw No
EU-21CDB, -21CDM, -21CDN, ‘ l ‘
EU-21COB, -21COMA 381 No 21 14 |22 |Yes |Key |4 |26.4 [IntConv |10 [Con | No
EU-21CDBU, -21CDMU, 21CDN U, ; , '
EU-21COBU, -21COMU 390 No 21 i]4 25 | Yes | Key |4+ |26.4 Int Tune 10 Con No
EU-21PDBU, -<21PDMU 392 AM-FM |21 1431 | Yes {Key [+ |26 4 |Int Tune 10 Con Ph
EU-80COBU, -30COMU 388 No |30 |23 lil\'esil(ey 4+ (26 .4 |Int Tune 10 Con an
De Wald Radio & ET-170, GT-174 No 17 {185 [21 [Yes |Ord |3 |25.75|Strip 6ls Tur. €| No
TV Mfg. Co., Inc. 1T-172 No 17 18.5 (21 | Yes |Ord |3 |25.75 Strip 10 Tur, (“ No
35-15 57th Ave. 'T-190, GT-201D No 20 13.5 |21 |Yes |Ord |3 [25.75|Strip 10 Tur, C|{No
Long Island City, N. Y. ET-200 No 20 13.5 |21 |Yes |Ord |8 |25 75]Strip 6% Tur. C|No
GT-210 No Q1 135 |21 [Yes |Ord |8 |25 .75|Strip 61,  |Tur. C/No
GT-211 No 21 13.5 (21 !Yes [Ord |3 |25.75|Strip 10 | Tur, €|No
Allen B. DuMont Devon RA-160 17KP+ 16 26 | Yes |Gate |4 [45.75|Strip 6 Tur, €| 1)
Laboratories, Inc., Banbury, Flanders, Whitehall,
35 Market Street, Wickford. Wimbledon RA-162A 21KP4A 16 26 | Yes |Gate [4 [45.75|Strip 10 Tuar, C|PJ
East Paterson, N. J. Banbury. Dynasty, \
Newbury, Somerset RA-162B 2Q1KP4A 16 27 | Yes |Gate [4 |45 .75|5trip 10 Tur, C/PD, P}
Clinton RA-164 17HDP4 14 21 !Yes Key |3 [25.75|5trip 5 Tur, C No
Beverly, Milford.? Ridgewood. |
Shelburne, Wakefield RA-165 21FP4A 14 21 iYes Key |3 {25.75|Strip 10 Tur. C|No
e 1
Electro Technical Industries Telekit 19C-Universal 19C 17-21 16 16 | Yes |Ord |8 {25.75|Ex Conv 4x6 Sw lNo
1432 N. Broad St., Phila. 21, Pa, |
e —
Emerson Radio 711 1201648 No 21 15 22 | Yes (Ord |3 |45.75|5trip 6 Tur, C|PJ
& Phono. Corp. 716 120163D No 17 14 22 |Yes [Ord |3 |45.75|Strip G Tur, €/ Na
111 8th Ave., 719 120163D N 17 14 (22 Yes |Ord |3 |45.75|Strip 12 |Tur, €| No
New York 11, N. Y. 720 1201698 No 21 15 23 | Yes |Ord |8 [45.75|Strip 12 Tur, C[1J
721 120166D No 17 14 23 |Yes |Ord (3 |45.75|5Strip G Tur, C'No
723 120164B No 21 15 22 |Yes |Ord (3 [45.75|Strip 6 Tur, C ' PJ
7 120168D No 17 14 |23 Yes |Ord |3 [45.75|Strip 6 Tur, C/No
731 120167 D, 1201528 |AM 17 14 123 |Yes [Ord |3 |45.75|Strip 6 ‘Tur, C|ClL, Ph
733 120169F, 120152F |AM |21 |15 1235/ Yes |Ord |3 |45.73 Strip G Tur, C Ph
736 120171B No 21 115 23 IYes f()rd |8 |45 .75 |Strip 1 G [Tur, C PJ
R - . .
]
g v ‘
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Fada Radio & 117C2, 17C2BM, 17BP4 or | [ | | ) ] | '
Etectric Co., Inc. 17C4 No 17RP4 13 1{Yes Ord |3 26.1 |Strip 10 Tur, C|No
525 Main St., 17T6, 17T6BM, 17BP4 or | f ‘
Belleville, N. J. 1719, 17T9BM’ | No 17RPs |13 Yes |Ord |3 |26.1 |Strip 6 Tur, C|No
21C2 No 21AP4 16 21 |Yes |Ord |3 |26 1 |Strip 10 Tur, C| No
21T, 21'TRM No 21EP4 16 |Yes |Ord {3 [26.1 |Strip 6 Tur, C No
24T2, 24T2BM No 1APY 16 Yos |Ord |3 [26.1 |Strip 8 Tur, C No
1787T, 173TBM, ‘
175C, 175CBM, 17BP4 or
- 177CD No 17R P4 13 20 | Yes |Ord ‘¥ 26.1 |Strip 6 Tur, C No
215C No 1A 16 {21 |Yes |Ord 26.1 |Strip 10 | Tur, C|No
DL21T, DL1TBM No 21EP4 16 21 ‘Yes J.()“I,_,L} 26.1 jStrip [ Tur, ClNo
Firestone Tire and 13-G-107 700140 No 2004 '13 20 .rYes ord |3 |25.7 |Ex Conv 5 Sw | No
Rubber Co. 13-G-109 700104 No 17HP4 12 20 [Yes (Ord (3 |25.7 |Ex Conv 8 Sw No
Akron, Ohio 13-G-109A 700104 No 17HP4 12 20 [Yes |Ord |3 25.7 |Ex Conv 5 Sw No
13-G-110 MS31C A No 21MP4 16 i"23 Yes |Key |3 [26.2 |Strip 8 Tur, C|No
13-G-114 81700 No 171114 12 20 |Yes |Ord |8 125.7 |Ex Conv 5 Sw No
18-G-115 M=31C A No 21MP4 116 23 |Yes [Key |3 [26.2 |Strip 6 Tur, C|No
13-G-116 MS31C A No 21MP4 16 |23 [Yes |Key |3 (26 2 )Strip G Tur, C|No
13-G-117 817D1 No 171HP4 112 20 | Yes |Ord ’3 |25 7 |Ex Conv 8 Sw No
13-GG-119 MS31C A No 21MP4 16 23 [Yes Key |3 [26.2 [Strip 12 Tur, C/'No
13-G-120 MsS31C A 2IMP4 |16 23 Yes Kev |3 {26.2 |strip 12 Tur, C|No
13-G-121 82001 AM-FM |2011P4A ‘ 14 (26 | Yes [Ord (3 257 |Ex Conv |8 Sw No
13-G:-122 52001 No 20CP4 |14 [21 |Yes [Ord (8 957 |Ex Conv |10 Sw  |No
13-GG-124 82000 No 20HP4A 14 21 'Yes Od |8 |25 7 |Ex Conv 15 Sw No
13-G-125 81700 No 17HPE (13 121 [Yes 1Ord (3 257 ExConv | 5 Sw  |No
13-G-126 82001 AM-FM |21 IH- 126 | Yes ()r(l 3 257 Ex Conv j 8 Sw No
I - I - ]
General Electric Company 17C125 E No 17BP4A  [14-16/20 | Yes |Spec. |3 |45 75| Int Conv (3)| 8 Sw |No
Receiver Department 17T10. 17T11, 17T12 A/K No 17BP4A 13 20 [ Yes [Spec. 3 [45.75Int Conv (3)| 514 Sw No
Electronics Park 200106 A/K No 20CP4A 13 20 | Yes |[Spec. |3 | 45.75  Int Conv (3) 12 Sw No
Syracuse, N. Y. 20C107 E No 20CP4A or| [ | |Spec. |3 |45.75| Int Conv (3)|10 | Sw No
20DP4A  [14-16 20 | Yes | | w
21C00 A/K No 21EP4 13 20 |Yes [Spec. |3 |45 .75 Int Conv (3) 12 Sw No
210201, -202, -206, -20817, E No 21EP4B 16 20 | Yes |Spec. (3 [45.75 Int Conv (3) (12 Sw No
21214, 2(TIU [ ‘ f { . ;
. 210°204, 210°208, 21T1 I No 21EP4A 16 20 [Yes |[Spec. |3 |45.75 | Int Conv (3) |12 [Sw INo
. 2172, 21T4, 21T5 A/K No 21EP4B 13 ]20 Yes Spec. |3 |45.75Int Conv 3) 544 | Sw No
+ - . -
Hoffman Radio Corp. 73103, 73104, 7P104 190 No 17 [18.5 |24 |Yes Key [+ |25.5 |Strip | 516 {Tur, C|No
6200 S. Avalon 7M109, 7B110, 71’111 200 No 17 1‘5 5 |18 [ Yes Ord |3 [26.25 Strip b Tur, C/ No
Los Angeles, Calif. 7M109B. 7B110B, 7P111B 210 No 17 l16 18 [Yes Ord |3 [26.25 Strip 5 Tur, C|No
7M112, 7B113. P11+ 202 No 17 15.5 18 Yes Ord |3 |26.25|Strip 5 Tur, C/ No
7M114B. 7B113B, 7P114B 212 No 17 16 |18 |Yes Ord |3 |26.25 Strip 5 Tur, C No
73302, TB104. 7P304 190 No 17 13.5 [2¢ |Yes Key |4 [25.5 |Strip 516 Tur, C|No
20M101F, 20B102F 194 No 20 13.5 24 |Yes Key |4 (25.5 [Strip 5 Tur, ("\0
21M106, 21B107, 21108 191 No 21 13.5 |24 |Yes Key |4 |25.5 Strip 516 Tur, C'No
21M118, 21B119. 21P120 198 No 21 16 25 'Yes Kev |+ |45 .75|Strip 5PM Tur, C Tun
21M121, 2113122, 21P123 211 No -(21 (16 18 ' Yes Ord |3 [26.25 Strip 5 Tur, C No
21 M300, 21301 191 No 21 | 13.5 |24 |Yes Key |4 JQ:') 5 |Strip 516 Tur, C|No
21M305, 2113306, 2117307 201 No 21 15.5 18 | Yes |Ord ;3 [26 .25 | Strip 8 Tur, C| No
21M308, 2113309, 211’310 196 No 21 16 24 | Yes Key |4 [45.75|Strip 518 Tur, C|No
21M8311, 2183312, 21P313 198 No 21 16 25 |Yes Key |+ [45.75 Strip 5PM Tur, C|Tun
21M508, 2113504, 211505 191 No 2] 18.5 24 Yes Key |+ [25.5 |Strip | 518 lTur, L No
21M506, 2113507, 2117508 211 No 21 16 18 | Yes 'Ord |8 [26.25 Strip ‘ 5 Tur No
21M700, 2113701, 21702 196 No 21 16 2} ' Yes Key |4 |45 75 Strip 5 [Tur C|No
21M703. 2113704, 21P705 198 No 21 |16 25 |Yes Key |4 |45 75 Strip 5 Tur, C/No
(213900, 2113901, 211’902 192 AM-FM |21 113.5 (33 | Yes Key |4 (25 5 Strip 12 Tur, C Ph
21 M908, 21B90¢, 211005 213 No 21 1 16 20 | Yes (Ord |3 |26.25 Strip 8 Tur, C No
27 M709. 27B710. 210711 (197 No A 21 30 |Yes Key [+ |15.75 Strip 518 Tur, C|No
21 M90G13, 213907 B. 211’9083 IIQQB AM-FM 121 21 24 [Yes Key |4 [43.75|Strip | 518 "lur C Ph o1
- | I 4 R —— T —————
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Industrial Television, Inc. IT-76R 11376 INo 20 14 20| Yes |Ord |8 | 21.25 Strip 8 ‘Tur |No
369 Lexington Ave., Clifton, | IT-82R {No LNo ‘20 . 16 26/ No |Ord |3 121.9 |Strip 12 Tur RC, Com
- D=t — - - e — -+ ' —— T o — _— —
Jackson Industries Inc. TI7X(‘, 217C 317A No 17 183.5 120 Yes |Key |3 |25.75 Strip G ‘Tur,(q"\'o
500 E. 40th Street 17XT, 217T, 277T 317A No 17 13 5 20 Yes |Key |3 {25.75 Strip 1x6 Tur,('" No
Chicago 15, Il1. [20XC, 220C 320A No 20 19.5 20 Yes |Key |3 125 75/Strip G-8 Tur.C" No
20X T, 8777 3207 No 20 13 5 20| Yes [Key |3 25 73|Strip 1x6 |Tur,(7 No
1221T, 477T 321A No 2] 13.5 20 Yes Key |3 25 .75(5trip X6 I"Tur.('" No
317C 317A AM 17 13.5 20| Yes |Key |3 |25.75|strip G |'Tur, €7 No
320C 320A AM 20 13.5 20|Yes |Key (3 |25 75[Strip  [#x6 ,'rur( 7/ No
1321C 321 AM 21 13.5 20} Yes [Key |38 |25 75 strip -8 [{Tur,('" No
1621C 321 AM-FM |21 13.5 20| Yes Key |3 |25.75 Strip |6-8 Tur.C" No
= — — - — | R Ul 4 — -
Jewel Radio Corp. (17TW7 TV? No 17 155 21 Yes.|Ord |3 |26.0 \Strip | 5 Tur, (7 PJ, VIIB
900 Passaic Ave. 20CW7, 20TW73 TV7 No 20 15.5 21| Yes |Ord '3 26 .0 |Stri[) 10 [ Tur.C7 PJ, VIIB
E. Newark, N. J. 21CW7, 21TW78 TV? No 21 15.5 21 Yes [Ord |8 [26.0 |Strip 10 Tur, (7 PJ, VHB
620CW7, VY No 21 15.5 21 Yes |Ord |3 260 Strip 6 Tur,C7 PJ, VHIB
621CW7 TV No 21 15.5 l?l Yes |Ord 13 26 .0 ‘Strip G Tur.C7 PJ, VHB
Kaye-Halbert Corp. None 253DX 20-24 16 ]24‘1\'0 Key |3 |25 [smp 12 Tur, C| RC
3623 Easthams Dr. None 243 20-24 16 24| Yes | Key ‘3 |25 Strip 12 Tur, C RC
Culver City, Calif. | | |
H 1 : ‘:‘ —— ——— .
J. H. Keeney & Co., lnc. 22F17TMX No No 17 11.5-13.5(20 Yes Key |3 26 .75 Strip 5 ‘Tur (' No
2600 West 50th St. {22P1TMX No No 21 11.5-13.5/20| Yes |Key |3 [26.75 Strip 8 \Tur, C|No
Chicago 32, 111, (C-17TTM No No 17 11.5-13.5/18| Yes (Ord |3 [26.75 | Strip 5 |Tur  |No
C-21TMM No No 21 11.5-13.5 18 Yes [Ord 13 26.75 Strip (5 Tur | No
1C-21CMHM No No 21 11 .5-13.5/18 Yes |Ord |3 26.75|Strip 8 | Tur No
| K-17TM No No 17 11.5-13.5 18| Yes |Ord |3 26 75[““‘1[) 5 Tur  No
K-17CM No No 17 11.5-18 5|18 Yes |Ord |3 26.75 Strip 8 Tur No
K-21TM No No 21 11.5-13.5 18 Yes |Ord |3 |26.75 | Strip 5 \Tur  |No
K-21CM No No 21 11.5-13 .51 18!\'es [Ord |3 *2(».45[\tr|p |8 ' Tur !\0
. — . — - — ~ - 1 —
Lion Manufacturing Corp. 21537 537 Na 21 14 [21]yes lOra [3 (264 an | 6 TTur, € RC
2640 Belmont Ave., Chicago 18, Ill. 4.'21638, 21739, 21840 537 No 21 14 21 ' Yes i()rd 3 “2() 4 ;St”p |10 Tur, C/RC
The Magnavox Co. MV45L (Normandy) CT341K, -351J, ! [ | j \ I
Fort Wayne, Indiana | -362L17 No 21 14 21| Yes |Key |3 [25 75| Int Conv 12 Sw No
MV68L (French Provincial) CT3842K, -352) AM-FM (21 14 31 Yes [Key |3 |25 75 Int Conv (2) 12 |[Sw I’h
MV90L (Wedgewood) CT342K, -352]  [AM-I'M |21 14 31 Yes |Key |3 [25.75/Int Conv|12 Sw Ph
MV91L (Wedgewood) CT346K, -353)  [AM-FM |21 14 24| Yes | I\ev |3 125 75 Int Conv 12 Sw Ph
MV92L (Belvedere) CT352) AM-FM |21 14 31| Yes I\e\ 13 125 .75 Int Conv | (2) 12 Sw I’h
MV93L (Belvedere) 19631, -373M  [AM-FM |21 14 31 Yes ’Kcy 13 |45 75| Int onv‘(Q) 12 |Sw |Ph
MV94L (French Provincial) CT352), -36217, ‘ | l l
[ -373M17 |AM-FM 21 14 31 Yes [Key (8 /25 75/ Int Conv|(2) 12 [Sw, C |Ph
MV100L (Contemporary) |CT341K, -351) | No_ 21 14 (21 Yes Key |3 (25 75 Int Conv 12 Sw No
| MV102L (Empire) CTs841K, -351), | ‘ ‘ i
[MV103L (Holiday) -362L17, -372M17 | No 21 |14 {21 Yes |Key [+ |25 75 lnt Conv | 12 Sw No
MV104H (Envoy) CT347K, -357K N 20 I'H- {21 Yes |Key '3 2575 Int Conv 8 Sw No
MVI106L (Constellation) ('T341K, -351J, i | |
| | [ | . I | l J
‘ . .
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The Magnavox Co. (Continued)

-362L17,-372M7| No

"

70 Washington St.
Brooklyn 1, N. Y.

Mars Television
112-33 Colonial Ave.
Corona, L. I., N. Y,

893 Broadway,
New York 3, N. Y.

21 | Yes

| | |
Key® 3 |25

1
|

John Meck Industries
Plymouth, Ind.

901-911 Broadway
Cincinnati 2, Ohio

|

6
10

[ 6

|

|
|

l

10
10
10
(2) 10
6

6
10

6

6
10-12
10-12
10
10

(2) 5x7

12
12
12

(3138 e 2]

i

Sw, C 'No

Sw, O
18w, C

Tur
Tur
"l‘ur

No
Ph

'No
No
{No

i
f

Tur, C|No

| Tur

'No

[Tur, C/Ph
Tur, C|Ph

Tur
Tur
Tur
| Tur

e ——

Tur, C/No

No
No
No
No

Tur or

Con’

|PJ

Tur or

Con?

PJ, Ph?

Tur or

Con?

rJ

|'l‘ur or

Con?

PJ

|'Tur or|

Con’

Tur, C

[Pr.pw

Tur, C|Ph

Ph

Tur, CPh

Ph

Tur, C|Ph
Tur, C Ph

Tur, C|I’h, TB
ul A

— ,* S

12ED
12ED

|8

MV107L (Playhouse) ‘ 14 75| Int Conv 12
MV108L (Cosmopolitan) CT362L, -372M | No 21 14 21 | Yes Key |3 |45.75 Int Conv |12
MV110M (International) CT358A No 27 20 ]27 Yes |Key |4 [45.75 Int Conv 12
-1 [ I | T
Majestic Radio & Television 17T20, 17T21 Series 106 No 17 13 19 Yes (Ord (8 324 .75 Strip
Division of the Wilcox Gay Corp. 17C30, 17C31 Series 106 No 17 13 19|Yes |Ord |3 |24.75 Strip
2] Series 106 No 16 13 19 Yes |Ord '3 {24 75 |Strip
21C30, 21C31, 21D40, 21D41, | || T
21D50, 21D51, 21F90, 21F91 Series 111 No 21 14 %]9' Yes |Ord '3 |24.75 Strip
21F88, 21F89, 32, 33 Series 108 No 21 13 {19 Yes |Ord |3 |24.75 Strip
21P60, 21P61 Series 110 AM-FM (21 14 }leYes |Ord |3 |24.75|Strip
21P62, 21P63 Series 110 AM-FM |21 14 19 Yes Ord |3 23 .75(Strip
21TQ0, 21T21, 21T22, 21T28 Series 111 No 21 14 19 Yes Ord |3 |24.75 Strip
22, 30 Series 106 No 17 13 19/ Yes Ord |3 |24.75 Strip
24, 25 Series 108 No 20 13 19| Yes |Ord |8 l24.75'h'trip
26, 27 Series 108 No 20 13 19 Yes |Ord l:; 24 75 | Strip
34, 35, 36 Series 108 No | 21 113 19 Yes (Ord (3 |24 .75 Strip
= ) M | i — e e e et
Dartmouth, Regency!® 630 FM? 20-21 13.5 32/No |Key |4 |26.25‘Stri]’)r
! Int Tun?
Dorset, Mandarin, Miami 630 FM? 20-21-24 |13 .5 32| No :Key }4 |26 .25 | Strip
t IntConv?®
Hampton, Versailles 630 FM7 20-21 18.5 32'1\'0 |Key |4 [26.25 Strip
[ TntConv? |
Pasadena 630 FM7 20 18.5 32(No |Key |4 }2(i.95;h‘trip
I {IntConv?
Riviera 630 FM7 20 13.5 32/ No |Key |4 '26.25 Strip
I llnt(,'onv7
S . —d — it
Mattison Television & Radio Corp. |Ambassador (17X-BB-6AB,
21X-BB-6AB, 27X-BB-6AB) 630-6A13 No 17, 21, 27 115-16 32/No |Key (4 |25.75|Strip
Berkshire (21X-BE-6A),
Dorcrest (21X-D0-6A),
Heritage (21X-11E-6A) 630-6A No 21 15 30| Nc¢ |Key |4 ;25.75 Strip
Cathay (20X-CC-6A), ]
Continental (20X-CFO-64), l
Diplomat (20X-CFDD-6A) 630-6A No 20 15 30(No |Key |4 |25.75 Strip
Chinese Quadrille
(17X-CF00-64A, 21X-CFOO0-6A)
Quadrille
§]7X-CFOS-6A, 21X-CFOS-6A) 630-6A No 17-21 15 No
Riviera
(21X-R1-6A, 27X-R1-6AB) 630-6AB No 21-27 15-16 32 No |Key |4 |25.75|Strip
Silver Rocket 630 630-6A No 17,20,21,24{15 29| No |Key |+ |25.75|Strip
Silver Rocket 630 630-6AB No 17,20,21,24 |15 |81 No |Key |4 [25.75|Strip
JMN17C 9032 No 1711P4 12.5 [20/ Yes [Ord |4 261 | Strip
JM720C 9032 No 2011P4 12.5 20 Yes Ord |4 (26.1 |Strip
JM721C 9032 No 21FP4 (12.5 20/ Yes Ord |4 (26.1 |Strip
MMe616T 9033 No 1711P4 [12.5 19 Yes (Ord |8 [26.1 |Strip
S : SN FS—— - J.J‘ 1|
Midwest Radio & Television Corp., |N-20 BT-20 AM-FM |20 14 24 Yes [Key |4 (25.75
NC-20 BT-20 AM-FM |20 14 24| Yes |Key (4 |25.75)
NV-20 CV-20 No 20 14 24 Yes |Key |4 |25.75
— e — ! . e e
Mitchell Manufacturing Company |[T-172 MR | No 17TP4 :14‘] 19/ Yes |Ord |3 |26.4 | Strip
| T-212 MS (141 19 Yes Ord |3 [26.4 Strip

2525 Clybourn Avenue
Chicago 14, Il

|No |21MP4
| |

|

—

L

forld Radio Histo

8

{Tur  |No
Tur No
Tur No
Tur No

|

|
Sw | No
Sw 3Pl

[ 5
Sw No
Tur No

{Tur  No

A A
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Motorola, Inc., 17F13 TS408 AM 17 16 17| Yes |Ord I3 121 lotTun& |10 Sw, C |Ph
4545 Augusta Blvd., | | {Ex Conv |
Chicago, IlI. 17K14, 17K15 TsS408 No 17 16 17| Yes |Ord |3 |21 [IntTun&
[ Ex Conv 8 Sw, C |No
17K16 TS408 No 17 16 |17) Yes Ord (3 121 IntTung
(. | Ex Conv 6x9 Sw, C |No
17T11, 17T12 TS408 No 17 16 17/ Yes |Ord |3 21 IntTun&
Ex Conv 6 Sw, C [No
17T18 TS410 No 17 16 |16 Yes ord |3 2 IntTunk
Ex Conv 6 Sw No
21C1 TS292 No 21 18 [17/Yes [Ord |8 21  IntTunk
‘ Ex Conv 6 Sw, C | No
21F2, 21F3 TS292 AM-FM |21 18 [17|Yes [Ord |3 |21 | IntTun&
| [ Ex Conv 10 Sw, C |Ph
21K4, 21K5, 21K6, 21K7 Ts292 No 21 18 [17|Yes [Ord |3 21 |IntTunk
‘ |Ex Conv 10 Sw, C [No
21T3 TS501 No 21 18 17/ Yes |Ord |8 |21 IntTun&
| I ‘ { !Ex Conv 6 Sw, C [No
21T+ TS324, TS292 No 21 18 17/ Yes |Ord |3 |21 [IntTun&
! . Ex Conv 6 sSw, C |No
21T5 TS324 No 21 18 [17]|Yes ’()rd ls ‘il IntTun&
[ | | Ex Conv 6 Sw, C |No
27K1 TS601 No 27 2 [18(Yes [Ord |3 |21 |IntTun&
- | | | | | | Ex Conv 10 Sw, C [No
- T
Muntz T.V. 2055 1712 No 20CPsA |16 117 Yes [Ord |3 |22 |Strip 514 Sw  |No
1735 Belmont Ave., 21584, 2159\, 2162A3 1786 No 21EP$A 16 ‘17[\.(’5 Ord '3 22 | Strip 10 Tur, C|No
Chicago, Ill. |2763A, 2765A 1788 No 27NP4A lls 18 Yes Ord 13 22 lStrip 10 Tur, C{No
Olympic Radio & Television [17Cas TK No 1711P4 15 119 Yes |Ord |3 |26 .25/ 10 Tur, C{Cl
Olympic Bldg. 17K82 TG AM 1714 1497 Yes (Ord |4 |25.75(Strip 10 Tur, C|Ph
Long Island City, N. Y. 17K 41, 17K42 TK AM 17HP4 15 19 Yes [Ord (|3 |26 .25!Strip {10 Tur, C|Ph
171314 TG No 17HP4 |14 22| Yes |Ord |4 |25 .75|Strip 5 Tur, C|No
17T40, 17T48 TK No 17HP4 15 19| Yes |Ord |3 |26 .25 Strip 3 Tur, C|No
20C 45, 20C352 TL No 20HP4A 15 |19 Yes Od |3 26 .25 | Strip 10 Tur, C|Cl
20C53, 20D29, 20T 163, 20T473 TL No 20HP4A |15 [19 Yes Ord |3 |26.25|Strip 10 ur, C| No
20K43 TL AM 2011P4A |15 19/ Yes Ord |3 26.25 Strip 10 Tur, C|Ph
21D29, 21T273 TH No 21AP4 15 22| Yes |Ord |4+ |25.75|Strip 10 Tur, C{No
21K26 TH AM 2LAPS |15 |22|Ves |Ord |4 "25.75'Strip 10 Tur, C|Ph
1 1 4 [
T | T 1
Pacific Mercury Television 2081 150-4 AM 20CP4 15 23 Yes | Key !3 26.1 |Strip 8 Tur |Ph
Mfg. Corp. 2113, 2115 150-81 No 21 M P4 15 21| Yes [Key |3 [26.1 |Strip 8 Tur, C|No
5955 Van Nuys Blvd. 2116, 2117, 4421 150-81 No 21MPs |15 |21 Yes |Key (3 |26.1 |Strip 5 Tur, C|No
Van Nuys, Calif. 2152 150-81 No 2IMPY |15 21 Yes |Key |3 |26.1 |Int Conv |10 Tur, C|No
2181 150-61 AM 21MP4 15 23 Yes Key [3 [26.1 [Strip 8 Tur, C|Ph
li’19‘:”! 150-10 AM 21M P4 15 23 Yes [Key |8 (26,1 |Strip 8 | Tur, CiPh
2401 150-51 No 24AP4 15 21 Yes Key |3 26 1 |Strip '10 {Tur, C|{No
43817 150-9 No 17HP4 14 21 Yes Key 3 261  Strip 5 Tur ' No
4320 150-15 No 201114 15 21 Yes Key 3 26 1 Strip 5 Tur, C No
1721 [150-10 AM 2IMPS 15 (23 Yes Key (8 [26.1 Strip 5 [Tur, €| No
| |
| L ] Ll | | l I
’ .
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Packard-Bell Co. 2721 Sup. DIx. 2720 No {21 15 |27|Yes |[Key |4 (25.0 |Strip 10 Tur, C{PJ, CJ
12333 Olympic Blvd. 2722 2720 No 124 15 27| Yes |Key (4 (25.0 |Strip 10 | Tur, C|PJ, CJ
Los Angeles 64, Calif. 2723 Std.,"2724 2710 No 21 15 (27| Yes Key |4 |25.0 |Strip 6 |'Fur, C|PJ, CJ
2723 Dix. 2710 No 21 15 27| Yes Key |4 25.0 |Strip 10 {'Tur, C PJ, CJ
2921 2921 AM 21 (15 29 Yes Key (¢ 25.0 [Strip 10 Tur, C|Ph
2929 202¢ AM 24 |15 129|Yes | Key 14 ;25.0 | Strip (@) 659 | Tur, C Ph
Philharmonic Radio & TV 817 No 17BP$ (12 |19/Yes |Ord |3 |25.75|Strip | 5 Sw, |PJ
235 Jersey Ave. 920 No 2004 12 19|Yes |Ord (3 |25.75|Strip 5 Tur, C|PJ
New Brunswick, N. J. 921 No 21EP4 {12 |19/Yes |Ord |3 |25.75|Strip 5 Tur, C| P}
924 No 24AP4 12 19/ Yes (Ord |3 !25.75Strip (2) 8 Tur, C|PJ
8117 No 17B4 12 19 Yes |Ord (8 |25.75|Strip ] Sw PJ
9120 No 20CP4 12 i19/Yes Ord |3 [25.75|Strip 8 Tur, C{PJ
9121 No 21EP4 12 19/Yes (Ord (3 |25.75|Strip 8 Tur, C|PJ
9820 No 20CP4 12 19 Yes Ord (3 |25.75|Strip 10 Tur, C PJ
9821 No 21EP4 12 19/Yes [Ord |3 25.75 | Strip 10 Tur, C!PJ
9821 Decorator models No 21EP4 |12 {19/ Yes [Ord |3 [25.75 Strip 28 Tur, C PJ
Philmore Manufacturing Co., Inc. |CP 731D No 17-24 15 ]311N0 Key |4 |25.75|Strip 12 Tur, clrs
113 University Place cp 7313 No 17-24 15 30/No |Key |4 [25.75|5trip 12 Tur, C|PJ
New York, N. Y. { | i
Radio Craftsmen, Inc- 171114,
4401 N. Ravenswood 21FP4A or
Chicago 40, I1l1. C202 None No 24BP4A 16 27/No |Key |4 |26.1 |Strip None Tur, C,LNo
Raytheon Television and M-1733A 17T1 No 171P4 12.5 |18 Yes [Ord {3 |25 UHFT 5 Con, C|No
Radio Corporation M-1734A 17T2 No 17HP4 12.5 [20|Yes |Ord 13 |25 Int Tune 5 Con, C|No
5927 West Dickens Ave. C-1735A 17T1 No 17HP4 12.5 |18|Yes |Ord |3 (25 UHFT 6 Con, C No
Chicago, 111 C-1736A 17T1 No 17HP4 12.5 |18/ Yes |Ord |8 |25 |UHFT 6 Con, C|No
M-2107A 21T1 No 21FP4A 125 18 Yes Ord |3 |25 | UHFT 5 Con, C/No
C-2108A 21T1 No 21FP4A  |12.5 18/Yes Ord |3 |25 |UHFT 10 Con, C/No
C-2109A 21T2 No [21FP4A 12.5 |20/ Yes |Ord |3 |25 Int Tune 10 Con, C/No
C-2110A 21T1 No 21FP4A 12.5 |18 Yes {Ord |3 |25 |UIIFT 10 Con, C No
C-2111A 21T1 No 21FP4A 12.5 |18/ Yes (Ord |3 |25 |UIIFT 10 Con, C No
C-2112A 21T3 AM 21FP4A 17.5 129 Yes [ Key |4 |25 Int Tune 10 Con, C|No
C-2113A 21T3 AM 21FP4A  (17.5 (29|Yes (Key |4 |25 |Int Tune |10 Con, C!/No
C-2114A 21T3 AM 21FP4A 17.5 {29 Yes Key !4 |25 Int Tune 19 Con, C|No
C-2115A 21T3 AM | 21K P4A 17.5 (29| Yes (Key |4 |25 Int Tune 10 Con, C|/No
C-2116A 21T38 VIHF-AM [21FP4A 17.5 |29|Yes |Key |4 (25 Int Tune 10 Con, C|No
RC-2117A 2178 AM 21FP4A 17.5 (29| Yes Key |4 (25 Int Tune 10 Con, C|No
C-21184 21713 AM 1FP4A  |17.5 |29 Yes |Key |4 ||se5 Int Tune |10 Con, C|No
i 1l | 1 —
RCA Victor Division 17T200  Shelley KCS72 No 17QP4 13.6 |23|Yes (Key |3 (21 {Ex Conv 5 Sw,C |PJ
Radio Corporation of America 17T201 Hadley KC372 No 17QP4 18.6 |23 Yes |Key i3 |1 Ex Conv 5 Sw, C |PJ
Camden, N. J. 177202  Kentwood KCS72 No 17QR+  [13.6 (23| Yes Key |3 |e1 |BxConv | 5 Sw, C |PJ
17T211 Ashton KCS72 No 17QP4 18.6 |23 Yes |Key |3 21 Ex Conv 8 Sw, C |PJ
17T220 Albury KCs72 No 17QP4 13 .6 (23| Yes |Key 3 {21 Ex Conv 8 Sw, C |PJ
17T250DE Brett KCS74 No 17QP4 150 23| Yes [Key |4 41 Ex Conv, X | 8 Sw, C |PJ
17T261DE Ainsworth KCsS74 No 17QP4 15.0 (23 Yes [ Key |4 |41 Ex Conv, X |12 Sw PJ
2171207 Crandall KCS72A No 21AP4 18.6 {23 Yes [Key |3 |21 Ex Conv 8 Sw 1PJ
21T208  Lambert KCSs72A No 21AP4 13.6 |23 Yes |Key '3 |21 Ex Conv 8 Sw (PJ
21T217 Brookfield KCS72A No 21AP4 13.6 {23 Yes Key (3 |21 |Ex Conv 8 Sw PJ
21T218 Lansford KCS72A No 21AP4 13.6 23|Yes |Key |3 |21 |Cx Conv 12 Sw |PJ
21T227  Lindale KCS724 No 21AP4 13.6 |23/ Yes |Key |3 (21 |Ex Conv |12 Sw  |PJ
21T228 Brandon I’KCS72A No 21AP4 13.6 |23|Yes Key |3 |21 Ex Conv 12 Sw |PJ
21T229 _ Belgrove | KCS724 No  |21AP4+  |13.6 (23|Yes Key (3 21 |ExConv |8 sw |P3
21T159DE Selfridge KCS68F No |21AP4 117.5 |25|Yes [Key |4 (41 Ex Conv, X | 8 Sw, C |PJ
21T165DE Meredith KCS68F No |21AP4 117.5 25|Yes [Key 4+ (41 Ex Conv, X |12 Sw, C |PJ
|21T166DE Farrington KCS68F No [21AP4 17.5 (25/Yes 'Key 4 |41 Ex Conv, X 12 Sw, C PJ
KCS68F [No 21AP4 17.5 Key 4+ 41 Ex Conv, X 12 Sw, C PJ

21T174DE Bancroft

I

(174
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RCA Victor Division (Continued) 21T175DE Benton KCs68F No 21ADP¢ 17.5 |25 Yes [Key ¢ [#1 Ex Conv, X |12 Sw, C | PJ
21T176DE Suffoik K(S68F [No 21A4 []7 5 (25 Yes |Key |4 |#1 IEx Conv, X |12 Sw, C [P
21T177DE Donley KCS6SF No 21AP4 17.5 |25 Yes (Key |4 [41 Ex Conv, X |12 Sw, C [P)
21T178DE Rockingham |KCS68F INo 21AP4 175 |25 Yes [Key |t |41 Ex Conv, X [12 Sw, C [PJ
21T179DE Clarendon KCR68F |No 21AP4 17.5 |25 Yes |[Key [+ |41 Ex Conv, X |12 Sw, C (PJ
217242 Westland KCs72D1 I;\)I 21AP¢ [13.6 {29 | Yes |Key |3 ‘-1] Ex Conv 12 Sw IR Y
21T244 Penfield KCs72D2 AM-FM |21AP4 13.6 {33 Yes [Key |3 |21 Ex Conv 12 Sw |3 Pl
21T197DE Sunderland KCs68H AM-FM [21AP4 17.5 {34 Yes |Key + '41 Ex Conv, X |12 Sw, C ’3 Pl
Regal Electronics Corp. 17CH, 17HY, 17T3,1 CH-20-98 No 17 12.5 220—21,\’es Ord [2"'|26.1 |Strip 8 Tur, C/No
603 West 130th St. 20CH, 2073, U CH-20-98 No 20 14 |20-21|Yes |Ord [2'|26.1 |Strip 8 Tur, C|No
New York 27, N. Y. 21CH, 21HH, 21T3 1 CH-20-98 No 21 14 [20-21 Yes |Ord [2!'26.1 [Strip 8 Tur, C No
1 ]
Scott Radio Labs. 817TU-817CU 9030 No [17HPS  [12.5 |20 |Yes [Ord |4 [26.1 (Strip 10 Tur, C|No
Plymouth, Ind. 82071 U-820CU 9030 No 20H P4 or
21F P4 \12 5 120 [Yes |Ord |} |26.1 |Strip 10 Tur, C|No
1510TA 9029 AM-FM [20HDP4 or | | | |
21FP4 125 (20 |Yes |Ord [t |26.1 |Strip 1212 Tur, C|Ph
924X W 9031 No |24AP4 16.5 (20 |Yes |Ord |4 {26.1 |Strip 10 | Tur. C|No
1000XTC 9031 AM-FM I?L\l’& 16 .5 |20 Yes (Ord |4 [26.1 |Strip 1512 l'l'ur, C|Ph
t 1
Sentinel Radio Corporation 1U454TM No 17HP4 15 18 Yes |Ord |3 {26 4 |Strip 6 Tur, C/ No
2100 Dempster Street 1U455TM, -TB No 21FP4A 15 |18 Yes |Ord |3 |26 .4 |Strip 6 Tur, C|No
Evanston, Illinois 1U456CM, -CB, 1U457CM, -CB No 2IFP4A 15 /18 |Yes |Ord |3 [26.4 |Strip 10 Tur, C|No
1U458TM 17HP4 15 (26 [Yes |Key |+ [26.4 |Strip 6 Fur, C|No
1U439TM, -TB 21FP4A 15 26 |Yes {Key |4 [26.4 |Strip 6 Tur, C/No
1U460CM, -CB, 1U461CM, -CB, -I'P 21FP4A 15 26 Yes [Key |4 |26.4 |Strip 10 Tur, C| No
1U462CM, 1U463CM, -CB 27EP4 17 19 Yes (Ord |3 |26.4 |Strip 12 Tur, C' No
Setchell-Carlson, Inc. 53, 531 152 No 21FP4A 15 22 Yes [Key [+ 125.6 |Strip 10 Tur, CIHISHV, UC
New Brighton, Minn. 33WR, 331WR, 5301, 5302 152 AM 21FP4A 15 25 Yes |Key (4 {25.6 [Strip 10 Tur. C ISV, UC
Shaw Television Corp. 221, 1521, 2021, 2221, 2321, ‘
195 Front St., 2421, 20621, 3021, 3221, |
Brooklyn 1, N, Y. 3421, 3521, 3621, 3721 224X No 21 M4 15 23 No {Ord (3 [26.75|Strip 12& (2) 53| Tur, C|PJ
221, 1521, 2021, 2221, 2321, P~
2421, 2621, 3021, 3221, '
3421, 3521, 3621, 3721 224XR5 AM-FM [21MP4 15 28 No {Ord |3 [26.73|Strip 112&(2) 5| Tur, C{Ph
2724, 2824 224X No 24AP4 15 23 No {Ord {3 |26.75 Strip 112&(2) 5 Tur, C|PJ
2724, 2824 224XR35 AM-FM [24AP4 15 |8 INo !vOrd 3 '-26,7515trip 12&(2) 5 Tur, C|Ph
|
Sheraton Television Corp. 17MT20 530-DX No 17 14 23 Yes {Key |4 |26.75|Strip 6 Tur, C PJ
370 7th Ave. 21BT10, 21MT10 530-DX No 21 14 23 Yes | Key |4 (26.75|Strip 6 Tur, C|PJ
New York 1, N. Y. 21BC10, 21BD10, 21MC10, 21MD10 |530-DX No 21 14 23 Yes (Key |4 |26.75|Strip 12 Tur. C|PJ
27TMC10, 27MD10 530-DX No 27 18 |32 |Yes |Key [+ [26.75Strip 12 Tur, C|PJ
6 in
Table |
| l i ¥ i 10 in
Harold Shevers, Inc. B217¢ 17-21 |12-14{17  {Yes |Ord |8 {25 |Strip | Console | Tur [No
123 W. 64th St. P217 [8A P4 '8 [17 |Yes Ord |3 25 |Strip |46 Tur P
New York City 23, N. Y. 2278 117 9 o7 Yes [Ord 4 |28 .75|3trip G [Tur [A.C-D.C.
3188 i21 14 18 IYes (Ord |3 |25 Strip |6 [Tur | No
319 [21 12 19 Yes Ord |3 |25 Strip 6 Tur A.C.-D.C.
13288 121 14 23 Yes 'Ord 13 123 75/Strip [ 6 Tur RC

o8
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Sonora Radio & 'T'elev. Corp. 121, 422 BRT No 17T 14 19 Yes Ord 3 26 4 Strip 8 Tur No

2023 W. Carroll, Chicago 12, I11. 123, 124, 425, 426 BST No 21M P4 14 19 Yes Ord '8 264 Strip 8 Tur  No
—r e -t = L - +
Sparton Radio-Television 5301 (Daubury) 215173 Na 17 14 21 Yes (Ord (3 26 25 Strip [ Tur, €' No
2400 E. Ganson St. 5325 (Devonshire) 125D173A No 17 14 25 Yes Key |4 (26 .25 Strip 6 Tur, C No
Jackson, Mich, 5340 (Glenhurst) 2152138 No 21 114 21 Yes Ord |3 |26 25|Strip 6 Tur, C'No
|5342 (Gilmore) 25D213 No 21 116 25 Yes |Key |4 |26 .25|Strip G Tur, C No
5362 (Radford) 25D178A No 17 14 25 Yes Key |1 (26 .25 Strip 10 Tur, €'/ No
5380 (Courtland) 2185213 No 21 14 21 Yes Ord [3 26.25 Strip 10 Tur, C | No
5382 (Carrington), 5384 (Crestwood), | ‘ i
5386 (Courtney) 25D213 [No 21 16 |25 Yes [Key |4 26.25|Strip 10 Tur, C No
5392 (Cambridge) |2D213 AM-FM9|21 16 |25 | Yes Key |4 2625 Strip 10 Tur, € No
’ ’ . - f—— 4 /=
Starrett Television 17CG 11751 No 17 13.3 20 Yes (Ord |3 25 75 Stripl? 8 Tur'C7 Na
601 W, 26th St. Swi (7 No
New York 1, N. Y. 17TG, 17TW 1751 No 17 13.8 |20 Yes |Ord |3 [25.75 Strip!? 5 Tur'C'" No
SwT (7 No
20TG, 20TW 18S1 'No 20 14.3 20 Yes |Ord |3 [25.75 Strip!? 3 Tur('" No
| Swi (7' No
20CD, 20C2 1851 { No (20 '13.3 20 Yes |Ord |3 |25 .75 Stripl? 8 Turi('" No
t | | SwT (7 No
* —_— = — e - " N - i —— ——— - . — —————
Stewart-Warner Electric 20C—9124-A [AM-FM |20CP4 12.5 |31 Yes Key |4 [26.75 Strip 12 Tur >y
1300 N. Kostner Ave. 21T—9132-A [No 21A4 12.5 |26 Yes Key | (26 75 Strip G Fur, C|12)
Chicago 51, Ill. 21T—9210-A, 21T—9211-B, -C No 21AP4 12.5 |19 Yes Ord |3 |26.75 Strip G Tur. C 7}
21C—9211-D, -E, -F No 21A4 12.5 |19 Yes |Ord |3 |26 75 Strip 6x9 Tur, C PJ, CC
| 27C—9212-A | No |2TNP4 18 LQ] Yes |Ord |3 |26 .75 Strip 6x9 Tur, C|12J
Stromberg-Carlson Co. [ Classic 21 (521C5Dec.) No No (21 17 |24 Yes Key |4 [26.4 !Strp 8 Tur, C/12J
Rochester 3, N. Y. | Classic 21 (521C50) No No 21 17 |24 [Yes |Key |4 |26 4 |Strip '8 Tur, C|PJ
[Classic 21 (521C5M) No No 21 17 24 Yes [Key |4 [26.4 Strip 8 Tur, C|PJ
Yorkshire (521CDM) No No 21 17 24 Yes [Key |4 (26 4 Strip S Tur, C|PJ
Invader 11 (521CM) No No 21 17 24 Yes |Kev |4 (26 4 |Strip 8 Tur, €/ PJ
‘P_am‘wue (521'1‘)‘ . ) JNo |No 21 ki 24 Yes [Kev |4 |26 .4 |Strip 5315 Tur. €| PJ
4 e ! ! e ——
Sylvania Electric Corp. 105 504-1 No 17 16 24 Yes Kev [+ [26.8 UHFT 613 Sw No
Radio & Tel. Division 120 510-1 [ No 21 16 123 Yes Key |4 45 75 UHI'T 6L, Sw No
254 Rano St. 126 510-1 [No 21 16 24 Yes Key |4+ 45 75 UIIFT 8 Sw No
Buffalo, N. Y. 150 1437-3 )No 17 16 24 Yes [Key |+ 26 4 |LEx Conv 61, Sw No
155 137-3 No 17 16 24 Yes |Key |4 [26 4 Ex Conv 33 Sw No
172, 176, 177 508-1 No 21 [ 28 Yes |key 4+ [45.75 UTIFT 10 Sw, C | Halo
175 508-1 No 21 17 |28 Yes |Key [+ |45.75 UNIIFT Gl, Tur, €| Halo
178 [508-1 TV ‘
603-1 Radio  |AM-FM |21 17 28 Yes Key |4+ |45 .75 UHFT 12 Sw, C Halo, Ph
187 509-1 i No 27 22 35 Yes Key |5 |[45.75 | Int Tune 10 Swe- lalo, RC
v.h.f.
‘ | Con-
—— - i — 1 % i . | wh.f.
| | | |
Tech-Master Products Co. €30 (No 1“24 15.5 |30 No |Ord |4 [26 4 |Strip 12 Tur, € PJ
443 Broadway, 1630D24 No |[Upto2s |16 30 No |Key |+ |25 75
New York 13, N. Y. 26 4 Strip 12 Tur, €| KL
630524 [No (Upto24 |16 30 No Key '+ (2575
| | 26 4|Strip 12 Tur, C' K
1930RC No 21 16 30 No |Key |1 (26 4 |Strip 12 Tur, € PJ
2430 No UptoRs |16 30 No Key [+ (264 Strip 12 Tur, ¢ PJ
2431 No l'pto2¢ 16 31 No Key '+ [26.4 Strip 12 Tur, € PJ
2431C M Upto2t 16 31 No Key 4 264 xstrip 12 Con PJ
3219 No 17 16 19 Yes Ord '3 26 4 Sirip 8 Tur LC-Doe.
5321 No 21 16 21 Yes Ord 3 26 ¢ Strip 8 Tur AC-DC A
e
- e ~ R - i . | . [
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Tele King Corp. K11, K11B TVJ No 21 14-15 17| Yes [Ord |3 |25.1 |Int Conv | 4x6
601 W, 26th St. K72, K728, K74 TVJ No 17 14-15/17| Yes '()rd 3 [95 1 |Int Conv|4x6
New York, N. Y, KC11, KC11B, KD11. KD11B, i
KD12C, KD12M, KD13 TVJ No 21 14-15/17| Yes |Ord |3 125.1 |Int Conv|10
KC71, KC72B8 TVJ No 17 14-15{17 | Yes (Ord (3 125.1 |Int Conv|10
KD11X, KD11XB TVJ AM 21 14-1517  Yes |Ord 13 |25.1 |Int Conv]|10
KD27, KD28 TVI2Y No 27 17-18/17| Yes |Ord ‘3 [25.1 |Int Conv|10
KD71X, KD71XB TVJ AM 17 14-1517 | Yes |Ord [3 [25.1 [Int Conv|10
— — : 4 ~ e :
Trad Television Corp. C2052 T1853 No 201 P4 13.5 —118 Yes |Ord ‘3 |26 75 Strip ‘ 8 Tur |[No
1001 1st Ave., Asbury Park, N. J. C2152 T1853 No 21FP4 13.5 [18/Yes |Ord |3 [26.75|Strip |10 Tur  |[No
| ] ] o 1
Transvision, Inc. A-5 FM? 17-21 12 25 NoW()rd ‘4 126.25| Ex Conv |6x9 Sw RC7?, Ph?
460 North Ave., New Rochelle, N. Y. ' | | |
—_— — +=— ; —_ : e —
Trav-Ler Radio Corp. 217-81 No 17 11.2 |21 |Yes |Ord |3 |26.25|Strip 4x6 Tur, C|No
571 West Jackson Blvd. 217-82 No 17 11.2 (21 Yes [Ord |3 [26.25/Strip  |4x6 Tur. C|No
Chicago’6, Illinois 217-33 No 17 11.2 |21 Yes [Ord {3 26,25 Strip 4x6 Tur, C|{No
217-37 No 17 11.2 {21 Yes [Ord |3 |26 25|Strip 4x6 Tur, C|No
220-34 No 20 11.2 |21 Yes (Ord |3 [26.25 Strip 4x6 Tur, C|No
220-35 No 20 11.2 |21 Yes |Ord |3 |26 25| Strip 1x6 Tur. C|No
221-36 No 21 11.2 Q‘LYGS Ord ’3 26 .25|Strip | 6x9 LTur. C!No
Video Products Corp. 530 530DX 16-21 14 123|Yes [Key |4 |26.25/Strip |12 | Tur, C|{PJ
Red Bank, New Jersey 630 630DXC, 630K3C 16-21 14 30{No |Key |4 [26.25|Strip 112 Tur, C‘ PJ
630K 24, | |
630K24-DXC 24 15.5 ,sokNo Key [+ |26.95/strip |12 Tur,ClPJ
Westinghouse Electric Corp. H-667T17, H-668T17 V-2216-1 No 17 1.5 [22|Yes |Key [3 [45.75/Int Conv| 54  |Sw  |No
Television-Radio Division H-676T21 V-2217-1 No 21 18.5 |22|Yes [Key |3 |44 Int Conv| 514 Sw No
Sunbury, Penna. "-68]T17 V-2215-1 No 17 18.5 {22|Yes |Kexy [3 |44 Int Conv| 514 Sw No
H-681T17 V22152 & -8 No 17 18.5 (22|Yes (Key |3 |44 Int Conv| 514 Sw, C [No
H-678K17, 11-679K17 V-2216-1 No 17 18.5 |22({Yes |Key |3 |44 Int Conv |10 Sw No
H-688K24 V-2219-1 No 24 16 |24/ Yes [Key |3 [4% Int Conv |10 Sw No
H-689T16 V-2214-1 No 16 13.5 22| Yes | Key (3 |4+ |Int Conv| 514 Sw No
H-673K21, H-690K21, H-691K21 V-2217-1 No 21 18.5 (22|Yes |[Key |3 |44 Int Conv |10 Sw No
H-692T21 V-2217-2 No 21 18.5 |22/ Yes |Key (3 (44 Int Conv| 514 Sw No
H-695K21 V-2217.2, No 21 13.5 |22|Yes [Key [3 |44 Int Conv |10 Sw No
V-2217.3 No 21 13.5 |22|Yes [Key (3 |44 Int Conv |10 Sw, C [No
H-699K17, H-702K 17, |
H-703K17, H-705K17 V-2216-2 No 17 13.5 (22| Yes [Key |3 |44 |Int Conv|10 {Sw No
H-700T17, H-701T17 V-2216-2 No 17 13.5 (22|Yes |Key [3 |44 Int Conv| 514 Sw No
H-704T17 V.2216-2, No 17 18.5 22| Yes |Key |3 |14 Int Conv Sw No
V-2216-4, -5 No 17 13.5 [22|Yes | Key (3 |44 |Int Conv| 514 Sw, C |No
H-706T16 V-2207-1 No 16 13.5 |21|Yes |Key |3 |44 [Ex Conv| 514 Sw No
H-708T20 V-2220-1. | | 3 |44  |Ex Conv Sw No
V-2220-3, -11 No 20 18.5 (21/Yes |[Key (3 |44 Ex Conv| 51 Sw, C I No
H-710T21 V-2217-2 22 3 44 Int Conv Sw No
H-711T21 V-2217-3, -4 22 3 44 Int Conv Sw, C |No
V.2217-5 | No 21 13.5 (23 Yes Key '8 |44 Int Conv| 514 Sw, C |No
H-713K21 V.2217-2 No 21 13.5 |22 Yes Key |3 |44 Int Conv |10 Sw No
H-714K21, H-720K21 V.-2217-2 |No 21 13.5 122 Yes Key (3 |44 Int Conv 10 | Sw No
H-721K21 (V22173 & -4 |No 21 13.5 [22|Yes [ Key |3 |4t Int Conv |10 [Sw, C |No

(Continued on Page 84)
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TRAIN 'fﬂs-n"k-.TRAIN BETTER- v gﬂfl[k -
IN 10 MONTHS = OR LESS = FOR

RADIO-TELEVISION

Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

NEW! NO OBLIGATION PLAN

. You Have No Monthly Payment Contract to Sigw
§ ' Pay For Your Training as You Earn and Leam

] SEND YOU
' 18 BIG KITS

of Radio Television puarts and equipment.
Much of your training will be uctunl construc- ’
tion and experimentation ., , . the kind of truly
PRACTICAL instructlon that prepares you

(R e e B (TR 2 v L You can get into Radio-Television, today’s fastest growing big money
1 ' opportunity field, in months instead of years! My completely new
——— “package unit”’ training plan prepares you in as little as 10 months

5 or even less! No monthly payment contract to sign—thus NO RISK te you!
\,._;.. This is America’s finest, most complete, practical training—gets you

— ready to handle any practical job in the booming Radio-Television industry
Fraok L S57>" Start your ewn profitable Radio-Television shop . . . or accept a good pay-
SR ™ ing job. I have trained hundreds of successful Radio-Television technicians
| during 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

With Trainirg

"y ‘The new Sprayberry ‘“‘package” plan

includes many big kits of genuine, pro-
fessional Radio-Television eguipment.
You perform over 300 demonstrations,
experiments and constriction projects.
You build a powerful 6-tube 2-band
radio set, multi-range test meter, signal
generator, signal tracer, many other
prejeets. All equipment and lessons are
yours to keep . . . you have practically
everything you need to set up your own
profitable Radio-Television service shop.

You Bu I LD the Television set and

the powerlul superhet rudlo recelver shown
above. IN ADDITION to the other test units
shown here (many are nat shown because of
lack of apncr) All equipment I send you I3
YOURE TO KEEP.

MAIL COUPON
TFODAY!
NO OBLIGATION

1 invite you to get all the facts—

vou 3 BIG

RADIO - TELEVISMON BODKS

1 wart kou to have ALL the facts about
my new 10-MONTH Radio-Television Training

—without cost! nush coupon for my three big Radio- Address..........

Television books: ‘‘How to Make Money in Radlo-
Television.”” PLUS my pew ll]ustrated Television Bui-

fetin PLUS an actual sample 3prayberry Lesson—ALL
FREE. No obligation and no salesman will call. Mal Git:
coupon NOW! WY e ceea

---------------------——---------—---'.J

JANUARY, 1953

SPRAYBERRY ACADEMY OF RAD

L P P LYY
SPRAYBERRY ACADEMY OF RADIO, Dept. 20-S.
111 North Canmal St., Chicago 6, 1l

Please rush to me all information on your 10-MONTH Rad.o Teie-
vision Training Plan. I understand this does not obligate me and that
no salesman will call upon me. Be sure tg include 3 boo's FRELE.,

Earn Extra Money While You Leara!

All your 10 months of training is IN YOUR
HOME in spare hours. Keep on with your
present job and income while learning. With
each training ‘‘package’’ unit, you receive
extra plans and *‘Business Builder" ideas for
spare time Radio-Television jobs. New tele-
vision stutions everywhere, open vast new
opportunities for trained Radio-Television
Technicians—and those in training. If you
expect to be in the armed forces later, there
is no better preparation than practical
Sprayberry Radio-Television training.

111 NORTH CANAL ST.
Dept. 20-S, Chicage &, M.
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(Continued from Page 82) H.715K21, H-721K21 [v.2217-5 No 21 13.5 23 Yes Kev |3 #4 Int Conv {10 Sw, C | No
H-718K20 | V-2220-2 & -4 |No 20 18.5 [21|Yes Key |3 |44 |Ex Conv| 54 Sw, € |No
H-723K21 V.2217-55 'l\'o 21 135 21 Yes Key 3 |44 Int Conv | 10 Sw No
V.2217-5 No 21 13.5 |23 Yes Key 3 44 Int Conv ' 10 Sw. C |No
H-724T20, H-725T20 V.2220-2 & -4 No 20 13.5 |21 Yes [Key 3 |44 Ex Conv| 5% Sw, C |No
H-730C21 V.2218-1 [AM-FM |21 13.5 |29 Yes Key |3 (44 |Int Conv 10 Sw Ph
va21811 &2 | | ‘ ‘ ‘
(Radio V-2180-9) AM-FM {21 13.5 |29 Yes Key |3 44 Int Conv 10 Sw, C |Ph
H-732C21 V-2218-1 [AM-FM 21 135 |29 Yes Key |3 44 Int Conv 10 [Sw | Ph
H-733C21 V-2218-11 & 2 [ | | | [
(Radio V-2180-10) [AM-FM 21 [13.5 |20 Yes Key |3 |44 |Int Conv |10 |Sw, C |Ph
H-754K21 |V-2217-4 | No 21 [18.5 |22 Yes Key |3 (44 | Int Conv 10
V.-2217-5 No 21 13.5 123 Yes Key |3 44 Int Conv 10 Sw, C |No
| l ) |
Zenith Radio Corporation K18121t, K1812E | 19K 22 No 17 14 19 Yes [Key (3 |#1 ,‘ZStStrip [+ Tur  [RC7
Chicago 39, Illinois K1815R, KI1815E. K1810R, K1820FE, 19K20 No 17 14 19 -Yes Key |3 | 41.25 Strip 344 Tur R(7
K1846R, K1850R, K1850E [ 19K 20 No 17 £ 27 Yes Key |3 41.25 Strip 10 Mur RC7
K1880R 19K 20 & 8H20Z AM-FM 17 14 27 Yes Key |3 41.25 Strip 10 "Tur No
K2229K, K2229E, K2235R, K2258R |19K23 No 21 14 19| Yes [Key |3 41.25 Strip | 5% "I‘ur No
K2286R 19K23 & 7K21 AM 21 14 26/ Yes |[Key |3 41.25|Strip 7Y Tur |Ph
K2230R, K2230E, K2240R, | 51
K2240E, K2260R, K2263E, 21K20 or 21K20Z No 21 18 21 Yes Key '3 |41.25 Strip 10 Tur No
K 2266R, K2267E, K2268R [ I { \ | |
K2287R 21K20 or 21K20Z | i i | 1 | 1
I & 81207 AM-FM |21 |18 29 Yes Key |3 41 .25 Strip 12 Tur | Ph
lKQQQOR, K2291E 21 K20 or 21K20Z
& 1011207 [AM-FM |21 18 31 Yes Key |3 41.25 Strip 112 Tur | Ph
lK2879R. K2873E 28K 20 |No 27 {18.5 128/ Yes ' Key '3 [41.25|Strip 2) 10 Tur  |No
A.C..D.C. Receiver operates on o.c. or d.c, K Kit uc Unitized construction 9 8-tube AM-FM chassis.
BAR Avoilable with built-in bor P Portable UHFT Provisions for u.h.f. tuning 10 Has phono jock. Not ovailable with
C Coscode PD Phono drower YHB Vertical and horizontal blanking phonograph.
cC Costers on cabinet Ph Phono X Exchange tuner H Deluxe model with 21 tubes and 3
[od] Color jock PJ Phono jack video stoges available.
Cl Clock 3Pl 3-speed player 1 Projection tube. 12 Coarxial speaker.
Com Commerciol RC Remote control 2 For custom installations. 13 Built-in 2-tube AM tuner.
Con Continuous RCS Remote chassis and ext. speakers 3 Has 5” speaker. 14 Made under Croydon trade-name tor
Ex. Conv. External converter needed Strip Snap-in coil strips to be added to 4 Othar sizes optional. E. C. Bonia Inc., 500 Fifth Ave., N.Y.C.
HALO Halolight 12-channel v.h.f. turret tuner 5 Plus 5 tubes for AM radio. I5 Major components mounted.
HSHY Hermetically sealed high-voltage unit SwW Switch 6 Built-in AM radio optional. 16 Also uses éx!| speaker.
Int. Conv. Internal converter (number after indi- 8 Tunable v.h.f. booster 7 Optional. 17 Has cascode tuner and 45.75 mc video i.f.
cates number of u.h.f. channels) . Tun V.h.f.-u.h.f. TV tuner 8 Table models have 4” speakers; 10" 18 Also available with 12” speaker,
Int. Tune. 82-Channel tuner Tur Turret speokers in consoles. 9 Ex’ferno’l converter needed with switch
ype tuners.

8
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1. Baked Enamel Lifetime Finish Panels
— Oven baked _finishes for maximum dura-
bility and freedom from mars, scratches aad
discoloration. Panels that can really take
service shop and laboratory abuse, .
2, Save Money —You save all expensive
factory wiring costs when you build your
own. And, direct factory 1o customuer saies
eliminate all middle man profits. You aan
have a complete ‘Heathkit laboratory ot service
shop ior what one or two pieces of ready
built equipment cost.
ling — New “fieted panels”
ed cabinets witl rounded corners
resent profes»iona! appearance.
Bigniﬁcd appearance for prestige.
4, Quality Components Used Throughout
— Heathkits use well known. time and quality
tested compenents such as Simpson, Chicago
Trunsformer, Wilkor, Allen-Bradley, Alrec-
Laasing, Centralab, Cinch, Oak, Grigsby-
Allison, Mallory and many others.
5. Extensive Factory Facilities — Shear-
ing, punching, forming, spot welding, etc.
is done right in our own plam—comrc_i
production for highest quality and less cost
0 you.
6. txtensive emd careful engineeving —
A staff of engineers working in a modera,
weHd equipped lgboratory_carefully develop
Heachkits according to highest engineering

practices. Your assurance of accurate, up to
the minute instruments.

7. Complete Kits — All the parts ase right
in the kit—you get 211 tubses, controls,
wransformers, xmeters — everything — no
other components to buy. And no umin%.
punching, er painting necessary — it’s all
done for you. Heathkits go togethes easily
and smoothly.

8. Only Complete Line = Over 30 kis
available — Heathkits form the only com-
plete line of kit-form test_equipment o the
market. Kiss for hams. engineers, service men,
schools and audio enthusiasts.

9, Detailed, Complete insiructian
Manvals — Comprehensive manuals teil you
exactly how to build your Heathkit. Manusls
contain easy-to-follow imstructions, clear, large
pictorials. schematic, dewail drawings. ete. They
make construction €asy, fun, and educational.

Healtttbits
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NEW FZearztce *'Q° METER KIT

e A HIGH QUALITY Q METER AT LOW COST.

Measures Q and in-
ductance of coils.

Measures Q and cae
pacity of capacitors,

@ First Q METER within the
price range of all,

® Read Q's of 0-500 dis
rectly on calibrated scale.

® Stable oscillator supplies
R.F. frequencies of 150 ke to
18 megacycles.

® Calibrated capacitor with
range of 40 mmf to 450 mm#f
with vernier of 3 mmf,

® Simple, easy operation,

® Can be used to measure
small inductances or capacie
tors.

® Measures Q of conden-
sers, RF resistance ond dise
tributed capacity of coils.

® Measures capacity by
substitution, capacity by
resonance, inductance by
resonance.

® Slanted panel for cone
venient operation,

EE\
-
-
~—

MODEL QM-1

SHIPPING
T.,.12 LBS

~<

Slant face cabinet for
ease in reading the
meter,

Another outstanding example of progressive HEATH-
KIT engineering. Now a highly desirable Q METER
within the price range of all laboratories, schools and
experimenters. No longer is it necessary to deny your-
self the many measurement advantages offered by this instrument.
Use the new HEATHKIT Q METER for the following simple basic measurements: ¢ apacity
by substitution, capacity by resonance, inductance by resonance and Q at the OPERATING
frequency all can be read on the calibrated scales. The method used to obtain information re-
garding the Q of condensers, RF resistance, distributed capacity in coils, etc., is only shghtly
more involved. In the HEATHKIT Q METER, the generated RF signal is coupled through a
cathode follower and injected across a low impedance condenser which is included in the
resonant circuit under test. Large 415” 50 microampcre Simpson meter reads Q directly. The
resonating condenser and vernier condenser are calibrated in mmf for substitution method
capacity tests. The resonating condenser is also calibrated in effective capacity for resonance tests.
The inductance calibration serves for rapid determination of the approximate inductance of a
coil. The HEATHKIT Q METER has a generator frequency range of 150 ke to 18 megacycles.
Vernier capacity covers = 3 mmf and the resonating condenser is calibrated from 40 mmf to
450 mmf actual capacity or 40 mmf to 350 mmf effective capacity. Meter reads Q directly up to
250. Higher and lower full scale readings can be obtained by varying the injection voltage levels.
The entire kit consists of 12AT7, 6ALS, 6C4, OD3 and 6X5 tubes, 50 microampere Simpson
meter, power transformer, cabinet and all other parts necessaty for construction as well as in-
structions for assembling, testing and operation of the completed insttument.

Heatikie DECAD
RESISTANCE K

The HEATHKIT DECADE’
RESISTANCE KIT is widely
used by schools, experiment-
ers and laboratories because
of the extremely wide resist-
ance range offered and the
useful, dependable service
provided. The DECADE con-
sists of 5 rotary 2 deck ce-
ramic wafer switches with-
silver plated contacts and twenty 1%
precision resistors in a circuit which
provides the resistance range of 1 ohm
w 99,999 ohms in | ohm steps. The
HEATHKIT DECADE RESISTANCE
KIT is simple to construct and is
housed in a beautiful polished birch
cabinet with an auractive panel, The
DECADE will furnish years of accu-
rate trouble-free service.

Individual decade sections of above
can be purchased separately for special
applications ,

NEW #eartitect DECADE
T CONDENSER KIT

Extremely useful in all experi-

mental and design work such as A\
MODEL DR-1 determination of condenser
SHIPPING values for: compensating net-
WT. 4 LBS. works, filters, bridge 1mped-

ances, tuned circuits, etc. Uses all
slq 50 precision silver mica condensers
® within *1% accuracy. Values
run in three decades from 100 MMFD to
0.111 MFD in steps of 100 MMFD.
Smooth acting, positive detent, highest
quality ceramic wafer switches make all
capacitor values easy to set up and keep P
losses to a minimum. Low loss dielectric
terminal board mounts on outside of panel

y for easy cleaning. Heathkit binding posts MODEL DCA
! accommodate a wide variety of test leads. SHIPPING
Comes complete with all parts, including WT. 4 LBS.

polished birch cabinet.
Individual decade sections of above can Slbs.o

be purchased separately,
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NEW Heariitcr OSCILLOSCOPE KIT

o NEW WIDE BAND VERTICAL AMPLIFIER == 2 DB 10 CYCLES TO 1 MC.

Direct plate con-

“ l nections for mad. M O DE (1 OJ- 8

ulation tests
SHIPPING
Useful 1o 5 me WT. 29 LBS.

NN e [ = o~ —
correctly. .
» ek e $ 50
Good squore wave °

respanse ot 100 ke

® New wider band wvertical
amplifier =2 db from 10 cy<les
to 1 megucycle useful fo over
5 megacycles.

® High sensitivity in vertical
amplifier. .025 volts RMS per
inch deflection.

Proudly announcing the new 1953 HEATHKIT
Model O-8 OSCILLOSCOPE featuring the firest
performance ever offered in this extremely popular
kit instrument. Improved wider band versical am-
plifier featuting & now 3-step input attenuator
affording smooth conttol “of the excellent .025
volts per inch wvertical sensitivity, Passibility of
overloading the vertical irpue circuit is minim.zed.
Greater band widkh in the vertical channel is a
decided advantage to TV service men. Permits clear
observation of al. TV syac pulse detail and excellent . .
square wave reproduction aver 100 ke. SCP1 intensifier type CR tube provides 2 brilliant trace with normal

Jated cabiner with smooth rounded corners and a snug fitting drawn panel

® New 3 step input attenuator
input ranges X1, X10, X109.

® New 5CP1 intensifier fype
tube for greater brilliance.

® Terminal board and rear
cabinet opening provisions for
direct connections ta deflecing
plates.

aceelerating voltages. A hundsome, vent 2
adds to the smartly siyled professional appearance. Longer life is assured through cooler instrument operation.
Push pull output stages in both vertical and harizontal amplifiers for balanced deflection of the spot. All of the
many fine features of the previous model have been retained. Rear cabinet accrss to terminal board for direct
connection ta CR plates. The entire kit ot ali 10 wbes, parrs. cabinet and panel as well as detailed construction
manual for assembfy and operation of the instrument included.

@ Newly styled formed ond
v H d 1 H cabi '.
® Wide band sweep generatar,
15 eycles ta over 100 ke. Will
synchronize with 5 megacycle
signal,

INTENSIFIER KIT: For extreme trace brilliance in special applications such as photography, group demonstra-
ticns or operation_in brighdy lighted areas an optianal In:ensifier kit providing 2200 volt aperazion of the CR
tube is available. Kit includes high voltage filter condenser, high voltage selenium rectifier, etc. $7.50.

Heatlhkit DimobUIATOR PROBE KIT

Trouble skootirg or aligning TV, RF, IF and video stages tequires demodu-
lation of high frequency signals before Oscilloscope obscrvation. The
HEATHKIT SCOPE DEMODULATOR PROBE KIT was specifically de-

No. 337 veloped for this application. Kit consists of a probe
SHIP. \'VT T housing, crystal diode dezector circuit, shielded cable

and spade lugs. Assembly is simple and the probe will
$4.5° quickly prove its usefulness as an Oscilloscope accessory

NEW Peatikit Feathtcr
VOLTAGE CALIBRATOR KIT | ELECTRONIC SWITCH KIT

MODEL VC)
s 9 so A few dollars spent for chis accessory will
@'{' P; IIP:‘B%. ® increase the usefulress of a scope im-

measurably. An electronic switch will
opea up 1 whole new field of scope ap-
. plications tor you. The S-2 allows TW O
Use the Heathkit Voltage Cali- SIGNALS to be observed at the SAME
brator with your oscilloscope to TIME — this important feature allows
measure peak-to-peak TV com- you to immediately spot phase shift, clip-

® 10 tube circuit featuring push
pull aperation of vertica! and
horizontal amplifiers.

® Interncl synchronization an
either pasitive ar negative
peaks.

® Repraduces faithfully the
front and back porches of TV
syne pulses. Excellent square
wave repraduction to over
100 ke.

® Optional Intensifier kit
available for 2200 volt oper-
ation.

lex waveshapes. TV manu- ping, d:stortion, ctc. The two signals un-
acturer’s specfications indicate er observation can be superimposed or
correct Ecak-to—peak . woltages separzted for irdividual study. Each sig-
and this kit will permit making nal input has an individual gain contsol
these important measurernents. for properly adjusting scope trace pat-
A big help to engincers in cirtuit work. Makes peak-co-peak terns. Has both coarse and fine frequency
voltage measurements of complex waveshapes of all klnd&l Flac controls for adjusting switching time. MODEL 5-2
topped semi-square wave output of calibrator assures fast and easy Multivibrator switching  frequency s SHIPPING
measuzement of any voltage between .01 and 100V peak-to-peak. from less than 10 cps to over 2000 cps WT. 11 LBS
The Voltage Calivrator can remain connected to your: oscillo- in thyee overlapping ranges. Kit comes : .

undeg; study directly chrough calibrator and into scope inpu: circuit former, all coatrols, instruction manual,
for direct observation. Elimanates transfering leads trom calibrator. etc. Every scope owner should have one!

scope at ald times for instant use. “Signal” position connects signal complete induding $ tubes, power trans- $l
1 [ ]
A wonderful scope accessory g 5 o
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VACUUM TUBE

1 Vaoli on
Heathkit VIVM.

=

1 Volt on
5 Valt types.

® New 12 volt low range
gives over 2" of scale per volt
instead of less than 34" found
on 5 volt range type.

® Increased accuracy due to
expanded scales.

® New 1500 volt DC high range
gives 509 greater coverage.

® Seven ranges in all. 12, 5,
15, 50, 150, 500 and 1500 volts
DC (1000 volts maximum AC
only).

® Provides proper service
ranges 150 volts for AC DC
work and 500 volts for AC type
service.

® High input impedance, 11
megohms minimizes circuit
loading.

® Variety of accessory probe
kits available.

® 1% precision
multiplier circuits.
® 200 microampere
meter.

® Center scale zero adjust.

® Transformer operated.

® Test leads included.

® New cabinet styling.

® Large, clearly marked meter
scales indicate ohms, AC volts,
DC volts and DB.

resistors in

Simpson

o NEW 1

OLTMETE

2 VOLT RANGE ON 1953 VIVM
MODEL

V-6

SHIPPING

24°9

The 1953 Heathkit V-6 VIVM has improved ranges! The
Jowest range has been mosed way down 1o
cale length for the 1.5V
rolt!! Now you can
make your low tevel measurements faster and with greac

Measures AC
and DB

Aeasures DC

Measures Ohms

of actual
inches  per

seale. This gives 31
covered — thar's L1

accuracy

And the upper range has been moved up. Realings up
can_be readily made with new, improved
VTVM—plus readings up to 1000V on AC. Higher ranges

to 1500V D

for extended use.

New  vertical chassis mounting gives added chassis
space for really casy wiring — no t'ght corners to worry
about. L~es only highest quality components throughour,
Simpson 200 microampere meter mevement combined wid 167

1.5V full

highly accurate and dependable readings

AC and DC voltage ranges are 0-1.3V-5V-15V-50V-1 YOV-S00V-1500V. (1000V max.
()f seven ranges f()r convenient
andy ranges of RX1, X10, X100, X1000, X10K, X1 Mcg., —all con-
Hae Db scale in red for easy .ndentification.
¢l tnivh for freedom from scratches and maximum durability, Modern
styled, fosmed, compact cabinet with rounded edges and Gackle finish is truly handsome.

Comprehensive, detailed instruction manual with ste,~by-step instructions, figures, pictorias, eic. makes

—a tot

ohm to over 1 billion ohms in seven h
venient multiples of 10 with no skip:
New panel has wough bakbed on cram

assembly a cinch.

Be sure and look over the special accessory VTVM orobes below — for added usefulness.

accu ate readings. Invrument al

peecision resistors in muldplier circuit insure

reading on AC)

0 measures resistence from L1

Heatikir R. F.

PROBE KIT
SHIP. WT
sy $3:30

Extends RF range of
HEATHKIT 11 meg-
ohm VTVM 0 250
megacycles * 109,

Heathtct 30,000V.D.C.
PROBE KIT

SHIP. WT. 55.50

2 LBS

No. 336
Provides DC muliipli-
cation factor of 100 for
any 11 megohm VIVM,

%,

Weathbil PeAK TO PEAK
VOLTAGE PROBE KIT

SHIP. WT, 36.50

2 LBS
No. 338
Reads nn DC <cale of
/ 1 any 11 megohm
4 VIVM S kc to 5
megacycle range.

The new Heathkit Battery Tester
measures all types of dry batteries
between 114 volts and 150 volts un-
der actual load conditions. Readings
are made directly on a three-color
GOOD-WEAK-REPLACE scale that
your customers can readily under-
stand. Operation is extremely simple
and merely requires that the leads be
connected to the battery under test.
Only one control to adjust in addition
to a panel switch for A or B battery
types.

The Heathkit Battery Tester fea-
tures compact assembly. An accurate
meter movement and wire wound
control mount in the portable, rug-
ged plastic case.

Use the BT-1 to check portable ra-
dio batteries, hearing aid batteres,
lantern batteries and photo flash zun
batteries.

NEW Zearitcr”
BATTERY TESTER KIT

MODEL BT-1

SHIPPING
WT. 3 LBS.

s7 59

Hearhtct AC VACUUM TUBE
VOLTMETER KIT

A new AC VIVM that makes pos-
sible those sensitive AC measure-
ments required by laberatories,
audio enthusiasts and experiment-
ers. Ten full scale ranges of .01,
03, .1, 3, 1, 3, 19, 30, 100 and
300 volts RMS. 10 DB ranges
trom — 52 to 4 52 DB. Irequen-
¢y response within 1 DB from 20
cycles to 50 kc. Simpson 200 mi-
croampere meter with large plain-
ly marked meter scales. Precision
multiplier resistors. Two amplifier
stages using miniature tubes. A
unique bridge rectiner meter cir-
cuit and a clean [ayout of parts.
Order the AV-2 to-

day and become ac-

quainted with the  opg Ave2
interesting possibili- SHIPPIN s 50
ties offered by this FRtEe ®

instrument.

CRPORT AGENT
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Indicates frequency
of energized crevits.

@ New GRID DIP METER
with assembled calibrated
coils

@ Uses quality Simpson 500
micraampere meter.

@ One hand operation, ex-
tremely compact. Only 22"
wide by 3" high by 7’ long.
@ Variable meter sensitivity
control.

@ Uses newest type 6AF4
high frequency triode in a
Colpitts oscillator circuit.

® Continvous coverage
from 2 megocycles to over
250 megacycles in 6 ranges.
@ Head phone monitoring
jack.

® AC power transformer
operated for maximum
safety.

instruction manual.

Here is the GRID DIP METER KIT you have
beca asking for. This new HEATHKIT insiru-
ment is compacz, highly sensitive and easy to
usc. Housed in 2 handsome formed aluminum
cab:net——rounded corners—durable oven baked
finish on panel and cabinet. The entire instru-
ment can be easily held and operated
hard. tuning accomplished wirh the thumb
wheel diive. This excellent design feature leaves
the other hand entirely free for mzking circuit
adjustments. The instrument with many applications — with osc:llator energized. use it for finding
the resonant frequency of tuned circuirs. locating parasitics. determining characteristics of filter cir-
cuirs, roughly tuning transmiteer stages with power off, and neutralizing transmirtters. Useful in TV
anu rad:o repair work for alignment of trups. filieis, IF stages, peaking and compensation networks
within the 2 10 250 megacycle -ange. With the ostillater not energized, the instrument acts as an
absorption wave meter and indicates the frequency of radiating power sources. Locates spurious oscii-
lations, as a relative indication of power in various trarsmitter stages, etc. Phone jack permits moni-
toring ¢f AM transmitter for determination »f radiated hum. audio quality. etc. ( Head phones not
included). Complete kit includes plug-in coils. tbe. all nccessary pares and derailed assembly and

. ©
B E‘ Y
£ A5 - -
[ et < 3
: : PN  voDEL 6D
I <
£ 158 — SHIPPING
: | Indicotes frequency WT. 4 LBS.
] of de-energized ; .
tuned circuits. Complete unit eusly

held and operated
with one hand. s l 9 s
. [ ]

in one

Heatlhtc? IMPEDANCE
BRIDGE KIT

MODEL [B-1B

SHIPPING
WT. 15 LBS.
$69°.
The HEATHKIT IMPED-
ANCE BRIDGE is especizlly
vseful in educational training
programs. industrial laborato-
ries ana for experimental work.
Use it for measuring AC and
¢ DC resistance value of resistors.
determinatior ot condenser capacitance and dissipation factor. finding coul
inductance 1nd storage lactor, electrical measuremenss work. etc. Qualiny
componenrs. GR 1000 ¢ycle hummer. GR main control. Mallory ceramic
wafer silver plated contace switches, 157/ precision resistors. etc. The basic
circuit is a self powered, 4 arm bridge. Che.ce ot Wheatstone. Capacitance
comparison. Ma<weli or Hay bridge circuits. Resistance trom 10 millichm
10 10 megohm. Capacitance 10 mmf to 100 mfd. Inductance 10 microhenry
to 100 hensies. Dissipation fictor 002 to 1. Storage facter (Q) 1 to 1000).
The IMPEDANCE BRIDGE has provisions for external generator use fo-
measurement at other cthan the 1000 cycle tevel. Take the guess work out
of clectrical measurements. The HEATHKIT IMPEDANCE BRIDGE

mounted ‘n a beautiful polished birch cabinet with large casy reading panel
calibrazions will furnish years of accurate. trouble free measurement service.

Heathtit
HANDITESTER KIT

The HEATHKIT Model M-1
HANDITESTER fulfills require-
ments for a portable volt ohm
mili:ammeter. This kit features
precision ! resistors. 3 dech
switch for troubie ‘ree mounting

of parts, specially designed bae-

tery bracket. smooth acting ohms
adjust control, besutiful molded
bakclite case and 2 -§08 micro-
ampere metcr niovement. S con-
venicnt AC and DC voltage
ranges as follows: 10 - 30 - 300 -
1080 - 5000 volts. Ohms ranges
0-300C and -300,000. DC
milliampere ranges 0- 0 milli-
amperes and 0- 100 milliam-
peres. The instrument is casily
assembled from complete instruc-
tions anl pictorial diagrams. Test leads
are include¢. Carty the HEATHKIT
M-1 HANDITESTER in your tool box
at all times for those simple jobs and
climinate chat extra trip for additional
test.ng cquipment.

MODEL M-1

SHIPPING
WT. 3 LBS.

$13°0
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NEW

Healhhil”

AUDIO GENERATOR KIT

o RANGE EXTENDED TO 1 MEGACY:
MODEL AG-

SHIPPING
WT. 16 LBS.

v

b

Al
(2 Ya

> 600 High voltage

> ohms output
» '
I ,\//\ %

Low impedance output
High voltage output

A A A
Vit

b

Sine wave output
from 20 cycles to
megacycle.

® Improved design — new
low price.

@ Frequency coverage in
five ranges from 20 cyrles
per second to 1 megacycle.
@ Response flat 1 DB from
20 cycles to 400 kilocycles.
Down 3 DB at 600 kilocycles.
Down only 8 DB at 1 mega-
cycle.

@® Five calibrated output
voltage ranges, continuously
variable 1 mv, 10 mv, 100
mv, v, 10 v,

® Low impedance output
circuit. 600 ohms.

@ Distortion less than .4 of
1% from 100 cycles per
second through the audible
range,

@ New HEATHKIT universal
type binding posts.

® Durable infra-red baked
enamel panel.

@ Transformer operated for
safe operation,

A new Audio Generator with features heretofore found in
only the most expensive generators, Such features as complete
coverage from 20 cycles to 1 Mc — response flat =1 db from
20 cycles to 400 Kc, down 3 db at 600 Kc and down only
8 db at 1 Mc.

And it has calibrated output . . . Calibrated continuously variable and step attenuator output
controls allow you to easily set calibrated output voltage. Moreover, distortion is less than .4
of 1% from 100 cps through the audible range.

Oscillator section consists of a two stage resistance coupled amplifier (6SJ7 and 6AKG)
utilizing both positive and negative feedback for oscillator operation and reduction of distortion.
Oscillator section drives a cathode follower output power amplifier (6AKG) which isolates the
oscillator from variations in load and presents a low impedance output (600 Ohms). Power
supply is transformer operated and utilizes 6X5 rectifier with 2 sections of RC filtering.

‘An unbeatable dollar value — for here is an audio generator with wide frequency coverage,
excellent frequency response, stepped and continuously variable calibrated output, high signal
level, low impedance output, and low inherent distortion.

Heatlhct AUDIO FREQUENCY METER KIT

d& . The HEATHKIT AUDIO FREQUENCY METER provides a
simple and easy way to check unknown audio frequencies
from 10 cycles to 100 ke between 3 and 300 volts RMS. The
instrument features 7 ranges for accuracy and wide coverage.
The meter itself has a quality 200 microampere Simpson
movement and large clearly marked scales. The AUDIO

.bS.'urdy, ventilated steel FREQUENCY METER is transformer operated and features
cabinet. SHIPPING a voltage regulator tube t0 maintain constant
WT. 15 LBS. plate voltage on the second stage. Kit sup-

- plied complete with all necessary comstruction

MODEL AF-1 $3 .so

Heatthcl sSQUARE WAVE
GENERATOR KIT

material and a detailed construction manual.

NEW Tealthil
AUDIO OSCILLATOR KIT

A new Audio Oscillator with
both sine and square wave cover-
age from 20 to 20,000 cycles . ..

An instrument designed to com- The HEATHKIT SQUARE WAVE

MODEL AO-}

SHIPPING
WT. 14 LBS.

s24°°

pletely fulfill the needs of the
audio engineer and enthusiast —
Has numerous advantages such as
high level output (up to 10V ob-
tainable across the entire range),
Jistortion less than .69, and low
impedance output.

Special design features include
the use of a thermistor in the second ampli-
fier stage for keeping the output essentially
flat across the entire range.

A cathode coupled clipper circuit produces
good, clean, square waves with rise time of
only 2 microseconds. Oscillator section uses
19 precisicn resistors in range multiplier
circuit for greatest accuracy.

y You'll like the operation of this fine new
it

GENERATOR is an excellent
square wave frequency source with
wide range coverage from 10 cycles
to 100 kc continuously wvariable.
This feature makes it useful for TV
and wide band amplifier work as
well as audio experimentation. The
output voltage is continuously vari-
able between 0 and 20 volts. The
circuitry consists of a multivibrator
stage, a clipping and squaring stage
and a cathode follower low imped-
ance output stage. The power sup-
rly is transformer operated and uti-
izes a full wave rectifier circuit

with two sections of filtering. Another excellent
HEATHKIT value at this remarkable low price.
Kit includes all necessary construction material
as well as complete instruction manual for

assembly and operation.

MODEL SQ-1

SHIPPING
WT. 14 LBS.

$29.50
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NEW eathkiz-

VISUAL-AURAL

;\.51»‘

Both visual and aural
indications. | (—

] @ | A

N\ \ —

Traces signak from antenna
clear through speaker.

@ Permits visual signal abser-
vation as well as aural oper-
ation.

@® Two separate input charnels.
® Tremendous RF channel sen-
sitivity. Adequate for actucl
signal detectian at receiver
input,

The new HEATHKIT VISUAL AURAL
SIGNAL TRACER represents one of the
most convenient and useful instruments the

MODEL T-3

SHIPPING
WT.8 LBS.

3225.0'

SIGNAL TRACER KIT

o NEW NOISE LOCATOR AND WATTMETER CIRCUIT

® Separate high gain RF and
low gain oudio chennels.

® A unique and wseful noise
Tocater circuit.

® Built-in calibrated watt-
meter.

® Two separate shielded
prabes for RF and audia appli-
cation.

® Additional test leads sup-
plied.

® Substitution test speaker ond
autput tronsformer eliminates
necessity for speaker remaval
in service work.

@ Uslity amplifier. Check rec-
ard chargers, tuners, micro-
phores, instrument pickups, efc.
® VIVM and Scape panel rer-

servicc man can usc in AM, FM and TV
service work. The electron ray beam indicator constantly monitors both
input channels for visual observation of the signal. Now, see and hea-
the signa! level for casier estimation of signal strength and gzin per stage
in a receiver circuit. Scparate high giin channel and special shielded
demodulator probe for RF circuit work. Low gain channel for aud.o circuit investigation and for use
as a ncise locater. In this jeature, approximately 200 volts DC is applied to a suspected circuit component
and the action of the voltage in the component ¢an be seen and heard to determine satisfactory opera-
tion. This feature alone will prove tremendously helpful in locating the source of objectionable noises
in coils, transformeis, resistors, condensess, cold sclder joints, controls. etc. A convenient wattmeter
permits rapid preliminary check for volzage distribution circust breakdown as well as trarsformer failures.
Use the T-3 as a universal test speaker and substitution transtormer and save service time by eliminating
the necessity for speaker removal on every service call. Additional service uses are:as a utility amplifier
for checking the oatput of record changers, tuners, microphones, instrument pickups, etc. Separate panel
terminals permit utilization of other shop equipment such as your Cscilloscope or VTVM. Entire kit
svpplied complete with 5 tubes, all necessary construction material along with a detailed step by step
instruction manual for the assembly and operation of the instrument.

minrals.
® 5 tube transfarmer aperated
circuit.

NEW Zeariicr

CONDENSER CHECKER KIT

MODEL &3

SHIPPING
WT. 7 188

s]9*°

Arnouncing the new improved
Mode! C.3 HEATHKIT CON-
DENSER housed in 2 new
smardy styled professionzl ap-
pearin cabinet featuring
rounded corners and snug fit-
ting drawn panel. Adequate
provisions for ventilation in-
sures longer instrument life through cooler operation. Use the C-3 to
accurazely measure those unknewn condenser and resistor values. All readings
of condensers and resistors are read direcely on the calibrated scales Range
of condenser measurements is from 00001 mfd to 1000 mfd. Calibrated
resistance measurements can be made from 100 ohms to 5 megohms. A
leakage test with a choice of 3 DC polarizing voltages will quickly indicate
condenser operating qualiry under actual voltage load conditions. The
spring return Jeakage test switch automatically discharges the condenser
under test and eliminates shock hazard. An electron ray beam indicator
tube is used in a new leakage rest circuiz for added sensitivity. The instru-
ment is trensformer operaced for safety and will prove an extiemely wel-
come addition 80 your shop cqu‘i{»mem. The kit is furnished complete with
all necessa:y parts, test leads and includes a step by step derailed construc-
tion manual for asemdly and operation.

Fealhki? TV ALIGNMENT
GENERATOR KIT

MODEL TS5-2

SHIPPING
WT. 20 LBS.

53959

Here is an excellent TV
ALIGNMENT GENERA-
TOR designed to do TV
service work quickly, easily
and properly. The Model
-2 when used in conjunc-
tion with an Oscilloscope
provides a means of corcect-
ly aligning TV receivers. The iastrument furnishes a frequency modu-
lated signal covering in 2 bands the range of 10 to 90 megacycles and
150 to 230 megacycles. An absorpuon type frequency marker covers
from 20 to 75 megacydes in 2 ranges: therefore you have a simple,
convenient means of checking IF's independent of oscillator calibra-
tion. Sweep width is variable from 0 to 12 megacycles. Other excelleat
fearures are horizontal sweep voltage contiolled with a phasing control
— both step and continuously variable attentuation for setting the
output signal to the desired level — a convenient stand by switch —
and blanking for establishing a single trace with a base reference
level. Make your work easier, save time and repair with confidence.
Order your HEATHKIT TV ALIGNMENT GENERATOR now.
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Checks 7, 8, 9 prong tubes, octals,
foctals, 7 and 9 prong miniatures,
S prong Hytrons, pilot lights.

® Beautiful counter type
birch cabinet.

® 42" Simpson 3 color
meter.

® Simplified
dure.

@® Built-in gear driven roll
chart,

® Checks emission, shorted
elements, open elements and
continuity.

® Complete protection
against obsolescence.

® Sockets for every mod-
ern tube,

@ Blank for new types.

® Individval
switches,

@ Contact type pilot light
test socket.

@ Lline adjust control,

PORTABLE TUBE CHECKER KIT
MODEL TC-1P

Same as TC-1 except supplied

with polished birch cabinet (with

removable 1id) instead of count-

clr tigc cabinet. Shnppmg weight

setup proce-

element

No. 365 Polished Birch Tube
Checker Cabinet only. Shipping
Weight 7 1bs.

Checks for opens, shorts,
emission, filament and
filament tap continuity.

TUBE CHECKER KIT

MODEL TC-1

SHIPPING
WT. 12 LBS.

With the HEATHKIT TC-1 TUBE CHECKER test all
types of tubes commonly encountered in AM-FM and TV

receiver circuits. Test setup procedure is simplified, rapid
and flexible. Tube quality is read directly on a beautiful
4157 Simpson three color BAD - 7
customers can readily understand. Panel sockets accommo-
Jdate 4, 5, 6 and 7 prong tubes. octals. loctals, 7 and 9
prong miniatures, 5 prong Hytrons, a blank socket for new
tubes and a contact type socker for quick checking of pilot
lights. Built-in gear driven roll chare for instant reference.
Neon short indicator, individual three position lever switch
for each tube element, spring return test switch, line set
control to compensate for supply voltage variations. At this
low price, no service man need be without the advantages
offered by the HEATHKIT TUBE CHECKER.

- GOOD scale that your

Fomcr.

Heallhct TV PICTURE TUBE
TEST ADAPTER

Use your HEATHKIT TUBE CHECKER
with this new TV TEST ADAPTER to
determince picture tube gunal’ty. Check for
emission and
independent
power supply. Consists
of standard 12 pin TV
tube socket,
cable, octal socket con-
ncctor and data_shect.
Quickly prove TV pic-
:ure tube condition to Shlp W'
vourself and your cus-

shorts,
of TV

4 feet of

9
450

No. 355

MODEL RS-1

Heatthtct RESISTANCE SUBSTITUTION BOX KIT

NEW HEATHKIT RESISTANCE SUBSTITU-
TION BOX KIT provides switch selection of any
smg[" onc of 36 RTMA 1 watt 107,
value resistors, ranging from 15 ohms to 10 meg-
ohms. This coverage available in 2 ranges in decadces
of 195, 22, 33, 47. 68 and 100. Housed in rugged
plasnc cabinet featuring new HEATHKIT universal
type binding posts. The entire kit priced less than
the retail value of the resistors alone.

SHIPPING
WT. 3 LBS.

$K§°9

standard

BATTERY ELIMINATOR KIT

A clean 6 volt d-c supply
source is definitely required
for successful automobile ra-
dio servicing. Has a continu-
ously variable d-c output from
0 to 8 vobts. It can be safely
operated at a steady 10 am-
pere level and will delivcr up
to 15 amperes for intermittent
periods. The voltage output
terminals are completely 1so-
lated from the chassis to ac-
commodate additional serv-

ice applications such as supplying bias
voltages or d-c substitution voltages tor

battery opcrated tube filament circuits.

The output of the Battery Eliminatcr
is constantly monitored by a d-c volt-
d-¢ ammeter. The circult
features an automatic overload relay cf
self resewting type. For additional pro-
tection, a_panel mounting fuse is pro-
vided. Build this kit in a few hours and

meter and a

packet a substantial savings.

MODEL 3E-3

SHIPPING
WT. 20 LBS.

24

Feathkect
VIBRATOR TESTER KIT

Repair time is valuable, and the
Heathkit Vibrator Tester will save
you hours of work. Instantly tells
the condition of the vibrator un-
der test — and the check is thor-
ough and complete. Checks vi-
brator for proper starting, and the
easy-to-read meter indicates the
quality of output on large BAD-
GOOD scales. Tests both inter-

N -
rupter and selfrectifier types of vibrators. =
Five different sockets for checking hun-

dreds of vibrators.

Operates from any bartery eliminator
capable of delivering continuously vari-
able voltage from 4 -6V at 4 amps. The
Heathkit BE-3 Battery Eliminator is

ideal for operating this kit.

Faulty vibrators can be spotted within
seconds and vou're free to go on to

other service jobs.

-

MODEL VT-1

SHIPPING
WT. 7 LBS.

14

ROCKE INI[INATIONAL CORP.

NEw YORK CITY (16)
CANE ARLAB N Y

7he HEATH COMPANY
... BENTON HARBOR 20,

MlCHIGAN
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#eatikie SIGNAL GENERATOR KIT

MODEL §G-7

SHIPPING
WT.7 LBS,

Modulated or un- \ /'\

modulated RF output. o 7

BT
400 cycle sine wave
eutput.

@ Step atteruated RF ouput.
® 6 to 1 vernier dial ratio.

® Turret mounted c¢oil sub-
assemoly.

® Pre-calibrated and adjusted

® Hartley RF oscillator circuit.
@ Colpitts oscillator 200 cycle
sine wave output.

® Modulated or unmodulated
RF output.

@ Frequency coverage on fun-
damentals 160 ke to 50 mega-
cycles in five ranges. 31 mega-
cycles to 150 megacycles on
calibrated harmonics.

® RF output in excess of 100,-
000 microvolts.

® Audio ocutput 1V2 to 2 volts.
® AC transformer operated.

® Professionally styled cubinet.
[} lnlfro red baked enamel L

pone

The new HEATHKIT Model SG-7 SIGNAL

GENERATOR easly fulfills requirements for a

coils. controllable, modulated or unmodulated source

of vatiable frequency. A convenient 400 cycle

sine wave output is available for audio work. All RF oscillator coils are precision wound and
adjustec to calibration before shipment thereby assuring maximum accuracy. The coils, band
switch und tuning condenser all mount as a turret assembly so as to offer the advantage of
short wiring leads 1nd easy mounting of parts. The RF output circuit is of the low impedance
type obrained by the use of cathade coupling to the owput jacks. The level of RF output is
varied by means ot the RF step and RF output control. Use the HEATHKIT SG-7 as an RF
signal source modulated or unmcdulated for radio repair, laboratory work, experimental
testing, 400 cycle sine wave audio testing, checking RF stages, alignment of both AM and FM
IF stages, marker generator for TV aligament, etc. The kit is transformer operated and utilizes
miniature tubes for ease in handiing high frequency. Panel jacks and a convenient switching
system permit either external or inte-nal modulation. The entire kit is supplied complete w:th
tubes and all necessary material as well as a detailed step by step instruction manual for the
assembly and operation of the instrument.

“eathbct INTERMODULATION

ANALYZER KIT

MODEL IM-1
SHIF]’P!TG WT.

8 LBS

39
.
The HEATHKIT
MODEL IM-1 is an
extremely versatile
instrument specifically
cesigned for measur-
ing the degree of in-
teraction between two
signals cansed by a specitic piece of apparatus. ¢r a chain of equip-
ment. It is primarili intended for tests of audio equipment burt
may be used in other applications such as making tests of micro-
phenes, records. record:ng cquipment. phonozraph pickups and
loud speakers. Use st for checking tape or disc recordings. as a
sensitive AC voltmerer. as a high pass noise meter for adjusting
wpe bias, cutting needle pitch or other applications. High and
low test frequency source. intermodulation section, power supply
ana AC voltmeter all n one complete Lnit. Percent intermodula-
tion 1s di-ectly read on three caiibrated ranges. 30¢/, 1007 and
5¢ ‘ull waale. Both 4 t0 1 and 1 to 1 ratios of low to high fre-
quencies easily set up. At <his low kit price YOU can enjoy the
benefits of Intermodulation analysis for accurate audio iuterpre-
tatiors.

Hearhki? LABORATORY REGULATED

POWER SUPPLY KIT

MODEL PS-2

SHIPPING
WT. 20 LBS.

5295.0

New HEATHKIT LAB-
ORATORY POWER
SUPPLY provides con-
tinuously wvariable regu-
lated DC voltuge output
fiom 160 volts to 190 volts deperding on load. Panel terminals
sapply separate 6.3 V. AC supply at 4 ampezes for filament cir-
cuis. A 315% plastic cased panel mounted meter provides accurate
metercd output for cither voltage of curren: measurements. Ex-
ceptionally low ripple content of 1277 admirably qualifies the
HEATHKIT LABORATORY POWER SUPPLY for high gain
audio appiications. Iceal for laboratory work requiring a reference
volrage for meter calibration or for plotting tube characeeristics.
In service work, it can be used as a separate variable voltage supply
to determine the desirable operating voltage in a specific circuit.
Use it as a DC substitution voltage in trouble shooting TV circuits
exhibiting symptoms of extraneous undesirabie components in
plate supply circuits. Enrtire kit, including all 5 tubes now available
ar this low price.

BXPORT 4GINT

ROCKE INTERNATIONAL CORP. |
3E o1k ST,

R ST,
NEW YORK CiTY (16)
CaNLE, AlLAS N Y,

...BENTON

L A T T A -

JANUARY,

'HARBOR 20,
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Heathbel”

WILLIAMSON TYPE

AMPLIFIER KIT

The new HEATHKIT WILLIAMSON TYPE AMPLIFIER incorporates
the latest improvements described in Audio Engineering’s “Gilding the
Lily.” 5881 output tubes and a new Peerless output transformer with addi-
tional primary taps afford peak power output of well over 20 watts. Fre-
quency response =1 db from 10 cycles to 100 kc. allows reproduction of
highs and lows with equal crispness and clarity. Harmonic and intermodu-
lation distortion have been reduced to less than 12 of 1% at 5 watts. This
eliminates the harsh unpleasant qualities which contribute to listening
fatigue. Make this amplifier the heart of your radio system to achieve the
fine reproduction that is the goal of all music lovers.

The HEATHKIT PREAMPLIFIER (available separately or in com-
bination with the amplifier kit) features inputs for magnetic or low
level cartridges, crystal pickups and tuners, turnover conttol for LP or 78
type records, individual bass and treble tone controls each providing up
to 15 DB of boost or attenuation. Special notched shafts on preamplifier
controls and switches adaptable to custom installation. The preamplifier
can be mounted in any position and a liberal length of connecting cable
is supplied. No radio experience is required to construct this amplifier. All
punching, forming, or drilling has already been done. The complete kit
includes all necessary parts as well as a detailed step by step construction
manual with pictorial diagrams to greatly simplify the construction.

Engineering’s ~'Ultra-Lincar Operation of the Williamson Amplifier.”

own FM wner.

MODEL FM-2 or radio and enjoy 2
G reception. o all type
e o e ey

manua

Weathki? ECONOMY & WATT

AMPLIFIER KIT

The HEATHKIT Model A-7
amplifier features beam power,
push pull output with frequency
response flac=1/2DB from 20 to
20,000 cycles. Separate volume,
bass and treble controls. Two in-
put circuits, output impedances
of 4, 8, and 15 ohms. Peak
power output rated at full 6

MODEL A7 watts. High quality components,
SHIPPING simplified layout, attractive gray
WT. 10 LBS. finished chassis, break off type

50 adjustable length control shafts
$I4 and attractive lettered control
. panel.

THE MODEL A7A amplifier incorporates a preamplifier stage
with special compensated network to provide the necessary
voltage gain for operation with variable reluctance or low out-
put level phono cartridges. Excellent gain for microphone oper-
ation in a moderate powered sound system................... $16.50

ACROSOUND TRANSFORMER OPTION. If desired, the output transformer
with the kit wiil be the Acrosound output transformer, type TO-300. The
use of this transformer permits ultra-linear operation as described 1n Audio

NER KIT

B DEL FM-2
KIT Mgesigned for

uction features W-2M Amplifier Kit (Incl. Main
n(si“adjus(ed tuning Amplifier with Peerless Qutput Trans- $ 75

iy ned F trans- former and Power Supply) Ship-
le O nator trans- ping Weight 29 Ibs. Shipped ex- °

a discrt % tube circuit. press only )

in an o 4 throug W-3  Amplifier Xit (Ind. Main
is obraine ising 2 Amplifier with Acrosound OQutput $ 50

nier drive type Trarsformer, Power Supply and

inch stide rule t¥ WA-P1 Preamplifier Kit) Shipping
oy coverage Weight 39 1bs. Shipped cxpress O

¢ W-3M Amplifier Kit (Incl. Main
he thn\\g our amplifier Amplifier with Acrosound Output $ 75
through ¥ of true Transformee  and Power Supply)
ges Shipping Weight 29 1bs. Shipped [ ]

\( .
ransformer Opetd s of audio systems;

il supp\%c ) COnSLIu
The kit is S50 a1 required 108 Tleca

PRICES OF VARIOUS COMBINATIONS

W-2 Amplifier Kit (Incd. Main
$6950
L

Amplifier with Peerless Qutput
Transformer, Power Supply and WA-
Pl Preaniplifier Kit) Shipping
Weight 39 lbs.

only

express only

WA-P1 Preamplifier Kit only.
Shipping Weight 7 1bs. Shipped
express or parcel post.

all 8 tubes an
cuon.
ssembly

$|97.5

Heallhic? WIGH FIDELITY 20 WATT
AMPLIFIER KIT

The HEATHKIT MODEL A-8 amplifier kit
was designed to deliver high fidelity perform-
ance with adequate power output at moderate
cost. The frequency response is within = 1 DB
from 20 to 20,000 cycles. Distortion at 3 DB
below maximum power output at 1000 cycles
is only .8%. The amplifier features a Chicago

power transformer in a drawn steel case and a J \ -
Peerless output transformer with output imped- ﬁ & s

ances of 4, 8, and 16 ohms available. Separate
bass and treble tone controls permit wide range
o}f tonal agjustmgm th meet tl’ig-hrequiri.rgems of
the most discerning listener. The amplifier uses
a 6SJ7 voltage amplifier, a 6SN7 amplifier and SHIERINGRVERIZLES,
phase splitter and two 6L6’s in push pull output
and a SU4G rectifier. Two input jacks for either
crystal or tuner operation. The kit includes all
necessary material as well as a detailed step by

33°°

L ]

step construction manual.

MODEL AB-A features an added 6S]7 stage (preamplifier) for operating from
a variable reluctance cartridge or other low output level phono pickups. Can

also be used with a microphone. A 3 position panel switch affords the desired
O DI S V3 G — $35.50

MODEL A8

RPORT AGENT

ROCKE INTERNATIONAL CORP.
13 E. 40tk ST,

. 40t 3
NEW YORK CiTY (16)
CABLL ARIADN ¥.

... BENTON HAR

“7he HEATH COMPANY

BOR 20, MICHIGAN

RADIO-ELECTRONI
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Heathkit

SUPERHETERODYNE R E C E I V E R K I TS

@ High gein dual iron core tuned type IF transformers

ircuit.
" ave circul
@ AC transformer operation for safety 6 twbe 2 Lo:‘m“o“s cov-
® Continususly variable tone control 3 fanges. ke to Over
® Sturdy punched and plated steel chassis erage X shipping Wt

@ ldeoal for wustom installation

@ Fulf AVC action

@ Inverse feedback for improved frequency response

® Xit supplied with all necessary construction material except speaker and
cobinet. (Available separately if desired).

Two excellent radia receiver kits featuring clean design and open layout for
simplified construction. Satesfy that urge to build your own radio receiver and
select the model which mects your requirements. 3oth receivers feature con-
tinuously variable tone control, a radia phono switch and phono input and an
AC recepracle for the phono motor. A six *nch calibrated slide rule type dial
with 2 9 10 1 ratio vernier dial drive insures easy tuning.

SHIPPING INFORMATION

ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance
shown and insurance. (We insure all shipments.) Don’t worry for merchandise. )
about sendirg more than the correct amount — if you send us Orders processed on the same day received. Customers no-
too much, every extra cent will be promptly recurred. tified of unavoidable delay.

ON EXPRESS ORDERS do not include transportation U.S. postal or express monev orders, bank drafts or checks
charges. They will be collected by Express Ageacy on delivery. are acceptable. Do not send loose coins or stamps.

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Carcar acint
RO(KE "IHHNAIIUNM coer.
{ vew'Toak ey e
Canil ARLAD N v = =
...BENTON HARBOR 20, MICHIGAN
SHIP VIA
I T - T [ Parcel Post
— — | [0 Express
[ Freight
. T o ] Best Way
] : g (PLEASE PRINT)
UVANTITY PRICE QUANTITY ITEM PRICE
Heathkit Oscilloscope Kit—Model 0-8 (29 Ibs.) $43.50 Heathki: Squure Wave Gen. Kit—Model SQ-1 (14 lbs) .rﬂ’.so
I [ Heathkit intensifier Kit (0-8 only) No. 339 (1 16) | #.50] 1| Heathkit AC VIVM Kit—Model AV-2 (51bs.) 29.50
| Heathkit voltage Calibrator Kit—Model VC-1 (51bs) | es0] | [ Heathkit Intermodulation Analyzer Kit—Model IM-1 (18 ts) | 3950 j
Heatnkit Electronic Switch Kit— Model S-i_(ll lbsv.) I -_19.56 I Heathkit Regulated Power Supply Kit—Mcdel PS-2 (20 ibs. s.) 29.5—0 o
Heathkit Vszape Demodulator Probe Kit No. ?Jf(l_vlrb) T aso] [ Heathkit Handitester Kit—%odel M-1 31ts) 1350 1
[ Heatakit T.V. Alignment Genarator Kit— Mogel TS-2 @bs) [39.50] || [Heathkt Decade Resistance Kit—Model DX-1 (41bs) | 1980 |
| [ Meathkit G Meter Kit— Mocel QM-1 (12 Ibs.) 39350] || T Heathkit Decede Condense- Kit—Madel DC-1 (4 Ibs.) Tresof |
[Heathkit Grid Dip Meter Kit—Model GD-1 -Latsy  [wwsof [ Heathkn Impedance Bridge Kit—Model I6-1B (1S 1bs) | 6950 |
[ [Heathkit VTVM Kit—Model V-6 (7 Ibs) i ) i | Heathkt Battery Tester Kit—Model BT-1 (3 Ibs.) i Lsg:"*;
! 7A[Meathk|t RF Probe K|17N707399 (1 1b) ) — 1 5.50 - | ] Hezthkit Resistance Substitution Box Kit—Model BS 1 \3 its. ) 5.50 i
LA Mutl\klt ¥ Probe Kit %o. 336 (Zlbs ¥ - | 5.50 ILE | “Hea:hkit F.M. Tuner Kit—Model FM-2 (9 Bs.) 1 22.50 — )
! ) Muthknl Feak-to-Peak Voli. robe Kit No. 338 (21bs.) | es0 - 1] ] Heathkit Broadzast Receiver Kit— Model BR-1 (11 Ib: lbs) ) 19.50 [_ N
Heathkit Visual-Aural Slgnal Tracer Kit —Model T-3 (§ Ibs.) 4_11.50‘ - | Heathkit Three Band Receiver K t—Model AR-1 (ll 1bs) - 2150»____ n
Heathkit Condenser Checker Kit—Model C-3 (7 lbs) 19.50 Heathkit Amgliser Kit—Model A7 (10 1be) 14.50
Heathkit RF Signal Generator Kit—Modl SG-7 (7 Ibs.) ~ [resof CfI [ Hesthkit Ampiifier Kit—Model A-7A (10 bs) | tesof |
Meathkll Tube Checker Kit—Model TC-; (12 Ibs.) 29.50 Heathkit Amplifier Kit—Mcdel A 8 (19 Ibs) 33.50
[ | Heathkit .. Tube Adapter No. 355 (1 1b.) KL | | Meathkit Amplifier Kit—Model A8A (1916s) NEX)
Heathkit Battevy Ellmlratov Rit—Model BE-3 (20 Ibs. ) 24.50 Wil iamson Type Amplifier Kit (Tyce
R Heathkit Vibrator Tester Kit—Model VT-1 (7 Ibs.) hld:s’o [ : Shlpped’ express only
[ [Meathkit Audio Generator Kit—Model AG-8 (16 1bs.) | 2950 || | wA-PI Preamptifier Kit (7 1bs) (Shipped exp. o pp) | 1975 ] )
Heathkit Audio Oscillator Kit—Model AD-1 (14 Ibs) 245 [T - _ = i | "]
I 'Meathkil Audio F:vequzzncy Melev_!(it—-h"ﬁ Af} \'lilbxn) 3450) I - i —— 5 | SY
= S — —— 1 - —— — - = ——1—— —4
*Plecse ship C.O.D. ] Postage enclosed for—_ ibs. Enclosed find ] Check [ Money Order for.

JANUARY, 1953
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A driver circuit
which preserves
its balance with
age or changing

tube constants

-
s

|

By GEORGE FLETCHER COOPER

HE previous article indicated how

important it was to preserve an ac-

curate balance in the pash-pull

stages of an amplifier and de-
scribed some of the phase splitters
which are used, but which fail to guar-
antee the needed permanent balance.
There are two basic ways to solve the
problem. One of these will Le the sub-
ject of this article.

The best way to produce two equal
voltages with opposite phases is to pass
a current through two ecual resistors
in series. If we use the simple equiv-
alent for a tube we have the arrange-
ment shown in Fig. 1. We can match
the resistances as closely as we like,
and obtain virtually perfect balance.
Most of our problems will arise from
the difficulty of achieving this ideal
circuit when we must add the supply
voltages and input for the tube. So
long as we are concerned oaly with the
ideal case we can see that the tube load
is 2R, which should be equal to the
optimum load given in tke tube char-
acteristics, and the gain of the stage
to cach push-pull grid is:

1R
R,+ 2R
or half the gain for a single-ended load
of 2R.

Now let us consider the practical
applications of the circuit. Terminal G
must be grounded. because that is what
the push-pull siage demands. The prac-
tical circuit must therefore look some-
thing like Fig. 2-a. This, of course, is
still a rather theoretical circuit, be-
cause the grid of the tube is tloating
about in mid-air: we proceed to fix the
working point of the tube by adding
the components R,. R, and C, (Fig. 2-b).
These are the standard components
for the tube. Ry sets the tube to its
correct bias, Ck eliminates the negative
feedback caused by Ry at all frequen-
cies for which 2af Ck R« >> 1 and R; is
the usual grid resistor, which normally

ntust not exceed about 500 kilohms for
tubes operated with cathode bias.

We can apply the input signal be-
tween X and Y, provided that the
source has no ground on it. For prac-
tical purposes this implies the use of
an input transformer, giving the cir-
cuit shown in Fig. 3, which now in-
cludes a decoupling resistor R, in the
supply lead. We can draw the exact
equivalent circuit for this arrangement
in two different ways, depending on
whether we are interested in the low-
frcquency or the high-frequency end
of the response. For the low-frequency
end we have Fig. 4.

What happens in the circuit

The general form of Ohm’s faw—
I=E/Z—can be applicd to this cireuit
fairly easily, though the expressions
are rather long because they contain
nine variables. We can sec by straight-
forward reasoning what will happen,
however. At low frequencies Cx will no
longer act to decouple the cathode re-
sistor R., so that the gain will fall in
just the way I described in one of the
early articles on Audio Feedback De-
sign. As we usually take a cathode
resistor approximately equal to R,/u
the gain will fall by about 4-6 db if
we use a triode, or 6 db if wve use a
pentode. This drop applies to the cur-
rent round the loop, and affects both
the push-pull outputs equally: it does
not atfect the balance of the outputs
at all. Notice, however, that this is
because we took output B from the
top of R,,, not from the cathode of the
tube. By taking output B from the
cathode we will add a new effect, be-
cause as the current drops, due to the
feedback, the impedance across which
the voltage is taken rises, so that the
output voltzge at B will not drop as
much as it does at A.

In the other half of the push-pull
drive, the current flows through R,
and the parallel combination of R, and

.

DRIVERS

-

C,. The impedance thus rises from
R,, to (R,, +R,), giving, if the cur-
rent were constant, a rise in response
of 20 x log (1+R,/R.)) db. This rise
in response is not balanced by anything
which happens in the R,. circuit, so
that at very low frequencies we have
an unbalance of about R,/R,,. This
calculation applies fairly well to a
pentode, but the unbalance is not so
great with a triode, because of the
effect of the finite tube impedance.
It is attractive to suggest that we
should take R,=R, and C,=C,, and
derive output B from the cathode.
Then the circuit would stay balanced
right down to the lowest frequencies.
Can we do this? The answer is no. A
typical value of R, will be 500 ohms
(or 470 if you stick to preferred num-

bers, which make arithmetic so
tedious), and C, can he 100. Thix
gives us owC,R, =1 if =20 (using

o to denote 2xf). The characteristic
frequency is about 3 cycles per sec-
ond. We could use an electrolytic capa-
citor of 100 uf for C,, but it is bulky
and expensive: we are much niore
likely to use a 1l-puf capacitor with
R_=5-10 kilohms. Remember why we
insert this decoupling circuit. We de-
couple tubes because the plate supply
unit has a finite impedance, and the
current drawn by one tube affects the
voltage supplied to another. This finite
supply-unit impedance, with its cur-
rent fluctuations, is in series with R,
so our eclegant calculations on this
single stage are vitiated hy the exter-
nal circumstances. We must just de-
coupie cathode and plate efficiently.
At high frequencies the circuit takes
the form showr in Fig. 5. C, and C,
are the capacitances of the following
push-pull stage, and will be equal; C,
is the capacitance from the bottom of
the input-transformer secondary to
ground, together with the cathode-
heater capacitance of the tube. In addi-
tion to these there is the important

RADIO-ELECTRONICS
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It's Zelnex across the nation

40 M/[Es

50 pormr—
L’

-tested, tried and proven for
every reception area, near or far!

You can depend on Telrex for all your UHF antenna
requirements. The same sterling-quality construc-
tion featured in VHF models combined with reliable
factory ratings assure antenna satisfaction of every
UHEF installation. The complete Teirex line for UHF

Bat Wing Model
FOR UHF AND VHF

RANGE—FROM 5 TO 10
MILES

Model UH 4X-TV

=" FOR UHF
\>,?i|$f‘g<\ ONLY
Sll . n—— RANGE—

R FROM 15 TO
U 25 MILES

Teirex!

HURRICANE-BUILT
to survive bad weather!

Weather durable materials and
superb workmanship continue
to make every genuine Telrex
antenna super dependable
under all climatic extremes.
You can be sure of your antenna
installation, if it’s a Telrex!

“CONICAL-Y-BEAMS"”
are covered

by Patent No. 23,346

ZANADIAN and
FOREIGN PATENTS PENDING

includes famous Conical-V-Beams, Fishbones, Yagis
and Bat Wings. There’s a Telrex UHF antenna for
every area—city, suburban or remote-from-trans-
mitter. When you think of UHF or VHF—think of

Clover=V-Beam

UHF AND
VHF
ANTENNA
RANGE—
FROM 10
TO 20 MILES
Model UHBD
UHF AND
VHF
SERVICE
RANGE—
FROM 10 TO
30 MILES

UH Dvplex Yagi

P
cx?i FOR UHF
S ONLY
- RANGE—
| FROM 10 TO
' 40 MILES

*TRADEMARK REGISTERED

UH DUBL
Conical-¥Y-Beam

; FOR BOTH
\ UHF AND
D15 | VHF
-
/ RANGE—
/ | FROM 10 TO
50 MILES

UHF — N
SERVICE — A\ i—
ONLY ' /' ..—//’
RANGE— =
FROM 10 TO =
60 MILES I

g

JANUARY

WRITE FOR CATALOGS ON UHF,
VHF AND FM ANTENNAS, NOW!

New illustroted literature cantains camplete spe-
cificatians and techaical dota in additisn ta
installatian hints. Call or write Telrex tadayi

CONICAL-V-BEAMS®

AMERICA'S
STANDARD OF
COMPARISON

.
ASBURY PARK 9,

1953
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Fig. 1—The best type of phase split-
ter, shown above, is simply two resis-
tors with their junction grounded. The
voltages have to be equal and opposite
as long as the two resistors maintain
their equal resistance. This circuit
also has some practical applications.

SR =
d A
—_— 6
O
‘P
<:R

AAA-
s A
’ ‘

¢————0f
2
:;Rg <
SR ¢
y <K TK -
3
-
[

Fig. 2—Two steps toward making a
more practical circuit from the one
shown in Fig.1 above. A tube is inserted
between the two resistors to supply the
necessary current through them and
to modulate that current as desired.

-
R
t THETE
———
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v b
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:'R
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-

Fig. 3—A practical form of the cir-
cuit. Transformer input solves prob-
lems of providing a grid return path
and of balancing the input to ground.

Rp :Enu
1
~peg ESJCS
G
‘P
T :FRLZ

Fig. 4—How the circuit of Fig. 3 ap-
pears to low audio-frequency signals.

Rp EERLI .Tq ’
A rH %C: o %cz )

Fig. 5—This is the equivalent circuit
of Fig. 3 for signals at the high end.

o—y
06
3w TCK
> 8
SRz

Fig. 6—By grounding one side of the
input and using a blocking capacitor,
we can abandon the unpopular trans-
former input. This reduces the gain be-
cause of degenerative cathode feedback.

plate-grid capacitance, which provides
a “Miller” capacitance in parallel with
that of the grid and cathode and affects
the overall frequency response. It does
not have any effect on the balance,
however, so we need not discuss it
here. We can concentrate our attention
on the unbalance effect produced by
the capacitor C,.

We can get an idea of what this
capacitance will do by putting in some
numbers. Typical values of R, and R,
will be 50 kilohms, so that for a top
frequency of 16,000 cycles, a capaci-
tance of 200 uuf will be tolerable, from
the frequency-response point of view.
If feedback is being applied round
this stage, the phase shift will be an
embarrassment, but in any event we
shall be using a modification which
eliminates some of this capacitance.

The practical applications

We very rarely want to use an input
transformer, and the reader may ask
why we have spent so long considering
this circuit, which in spite of its very
good balance presents difficulties in
connecting the input. The answer is
that we can apply our analysis to
other arrangements which have a
grounded input. Knowing that we have
a good arrangement so far as the
push-pull character is concerned, we
can press on to an examination of
other input circuits, without having to
worry about the output circuit.

Fig. 6 is a conventional arrange-
ment, in which a blocking capacitor
has been added in series with the grid
circuit. So far as B is concerned, this
stage is just a cathode follower and
since R,. is large there will be slightly
less than unity gain from the input to
output B. As we have already shown,
the phase-splitter is well balanced, so
that in this form we need to apply
to the input just about the same voltage
as each of our final push-pull tubes
will require. We can omit C,, because

- A
Fig. 7—This more refined circuit over-
comes the reduced gain by taking advan-
tage of the cathode-follower circuit's
high input impedance. By using a pen-
tode in the first stage, the combined
gain of the two stages is excellent.

we have already so much feedback
from R,, that a little extra will not
make any difference.

Two important problems

Before adding some notes on the
design of this circuit, two matters
have to be discussed. The cathode of
the tube is suspended, like Mahomet’s
coffin, between heaven and earth.
Usually it will be at least 50 volts
above ground, and we must take care
not to let it exceed the maximum
voltage given by the tube maker, which
is often 90 volts. When a separate
heater winding can be provided for
this tube there is no problem at all, but
1 prefer to moor my heater center-point
to a +20-volt point obtained by tapping
with high resistors across the plate
supply. This not only helps to reduce
the heater-cathode voltage in this
phase-splitter stage, but also reduces
the hum in earlier stages of the
amplifier.

The second point becomes important
only in advanced feedback circuits, or
if the following tubes draw grid cur-
rent. At B, the apparent generator
impedance is that of a cathode follower,
and is low: at A, the impedance is that
of a tube with a great deal of current
feedback, and is very high.

The design conditions are fairly
easily studied. We take our selected
tube, say one-half of a 12AT7, and
choose the bias resistor, 500 ohms,
and the plate load, say 50 kilohms.
This 50 kilohms we split in two, giving
25,000 ohms for each of the resistors
R,, and R,..

Applying this load line to the tube
characteristics with a supply of 250
volts we get a current of 3-4 ma, and
a bias of 1.5-2 volts. The cathode is
then between +75 and +100 v, and the
stage gain will be

uR,, 40 x 2,500
£ =0.98
R, + (u+1) R, 15,000 + (41 x 25,000)
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Audio

The input impedance (by virtue of
the negative feedback caused by the
cathode resistor) is very high indeed.
This fact enables us to get adequate
gain in a complete amplifier in spite
of the wastage in the phase-splitter.
Let us see why we have such a high
input impedance. Suppose that we
apply 1 volt positive to the input ter-
minal: the cathode will rise to 0.98
volts, leaving only 0.02 volts across
the grid leak. If this is 100 kilohms,
the current through it will be 0.2 pa.
At the input it will appear as though
1 volt has produced 0.2 pa current, so
the apparent input impedance will be
5 megohms. We can use this very high
resistance as the load for a pentode
amplifier stage and obtain a corre-
spondingly high increase in its voltage
gain. This will make up the loss of
gain in the triode phase splitter, be-
cause the two stages together would
hardly have shown such a high gain
normally, anyway.

A more refined circuit

7 shows the way in which the

Fig. 7
circuit is arranged. The supply to

| tube 1 passes through R;, R, and R, in

series, with R, as the useful part of
the load. The load on tube 1 is R, in par-
allel with R. multiplied by the feed-
back effect in tube 2. The impedance
in shunt across X and Y is of the
order of megohms, so that tube 1 has a
very high gain; so high indeed that we
can use the simple pmR, expression
for the gain of a pentode (R,=R1).
R. is needed to prevent Y from being
grounded by the decoupling capacitor
C,, and R, is, for a.c., in parallel with
R,, the cathode load resistor of tube 2.
Since R, settles the voltage at which
the cathode is set, and the steady cur-
rent conditions in tube 2, it cannot be
made too large. We must therefore re-

| duce the value of the plate load of

tube 2, R., and tube 2 will not be oper-
ating under ideal conditions. The
values shown in Fig. 7 represent a
reasonable compromise, however. (The
values are all even numbers—the near-
est preferred values will work in a
practical eircuit.)

Perhaps the most serious disadvan-
tage of this circuit is the fact that the
gain depends on the amplification fac-
tor of a pentode, a number which you
never see in the books. Just how con-
stant this quantity is I do not know.

We can, of course, stabilize the gain
of the complete amplifier by using
negative feedback. but here we meet
another difficulty. The plate capaci-
tance of tube 1, together with the
capacitance of the unit to ground, will
be in parallel with the very high pen-
tode plate load. Perhaps with care
these can be kept down to 20 uuf but
with a 5-megohm effective load the
characteristic frequency is 1,600 cycles.
This means that the response will be
6 db down at 3,000 cycles, so that the
feedback will only have half the ex-
pected effect on the third harmonic of
1,000 cycles, while as this stage alone
is 18 db down at 12,000 cycles we shall
need a relatively large feedback just to
flatten the response.

This last analvsis is over-developed,
if vou examine it critically. The aver-
age small pentode has a plate imped-
ance of about 1 megohm, which is in
parallel with tae load, so that this
alone shifts the characteristics fre-
quency up to about 9 ke. Furthermore,
there is no gain to be obtained by push-
ing up the load from say 2 megohms to
5 megohms. We shall probably do bet-
ter, indeed, to drop R, to 33,000, get
more current through our tube and
thus increase its amplification factor,
at the same time widening the response
slightly. We shall still get about 60 db
from our two tubes, so that if the final
stages need 20 velts drive we can oper-
ate with 20 mv input. But this is
neglecting the gain reduction caused
by the negative feedback which I hone
all my readers use lavishly.

The circuits shown in Figs, 6 and 7
are two of the most important phase-
splitter circuits. They provide a very
well balanced output, are almost inde-
pendent of the characteristics of the
phase-splitter tube over the range of
commercial tolerances, and involve no
trick circuitry. The only disadvantages
are that the tube must have good
heater-cathode insulation (both to pre-
vent breakdown under the voltage
stress and to prevent the leakage of
60-cycle hum inta the cathode resistor)
and that one tube must provide sufhi-
cient swing to drive both the push-pull
grids.

Thus if each grid requires 20 volts,
the tube must be capable of giving
40 volts under normal amplifier condi-
tions. When driving class-B amplifiers,
such as the EL34 stage I described
some time ago, which needs 40 volts
peak for each grid, this demand for
80 volts peak is too much for a small
tube. Some designers have therefore
followed a phase-splitter of this type
with a push-pull intermediate driver.
I am not enamored of this solution,
which puts in an additional double
triode to do work which could be done
better by a single tube elsewhere in
the cireuit.

In the article which will follow this
I propose to discuss the other main
tvpe of phase-splitter. As I said in the
first article, this obtains its balance by
using very large amounts of negative
feedback. It must not be confused with
the circuit discussed above. in which

the negative feedback is an unwanted
result of our desire to ground one side
of the input. In the circuits which fol-
low, the negative feedback is deliber-
ately introduced to force the two out-
puts to bhalance.
another story.

will be
END
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