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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION - ELECTRONICS
by SHOP-METHOD
HOME TRAINING ¢7TGLE

'GOOD JOBS AWAIT THE G
TRAINED RADIO-TV TECHNICIAN A (! Al

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

Trained technicians are in growing demand at good pay
=in manufacturing, brcadcasting, television, communica-
tions, rada:% research laboratories, home Radio-TV service,

and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own |home, for these fascinating opportunities.
OUR METHOD IS PEOVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

EARN WHILE YOU LEARN

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

receive this
Multitester

“Superheterodyne Receiver

LEARN BY DOING

o L -
; A Youreceive and keep all the
.G FREE! RADIO-TV BOOK modern equipment shown
o @ AND SAMPLE LESSON! above, including tubes and
T.R.F. Receiver Send today for valuable, professional qual-
&7 National Schools’ new, ity Multitester. No exira

Signal Generator p Audio Oscillator ilustrated Book of Oppor- charges.

| > tunity in Radio-Television-
National Schools Training is All-Embracing Electronics, and an actual

Sample Lesson.-No cost—

National Schools prepares you for your choice of many This no obligation. Use the

job opportunities. Thousands of home, portable, and auto course also

radios are being sold daily—more than ever before. Tele-  h-und Forfaguese —— Forins by ror i
vision is sweeping the country, too. Co-axial cables are ansse )." g
now bringing Television to more cities, towns, and farms qirncly
every day! National Schools’ complete training program APPROVED FOR
.qualifies you in all fields. Read this partial list of opportu- VETERANS Both
nities for trained technicians: AND Resident and
Business of Your Own e Broadcasting NON-VETERANS HGSI eg %ﬂ
Radio Manufacturing, Sales, Service o Telecasting Check coupon below ° ome Stu Y
Television| Manufacturing, Sales, Service Courses Offered?

Laboratories: Installation. Maintenance of Electronic Equipment

Electrolysis, Call Systems "ATIONAL sc Hoots

f‘""ge;:f”” R":‘{’. f"lf‘" Seg"“ o oy A 10S ANGELES 37, CALIFORNIA « ESTABLISHED 1905
ound;3yptemsiancilie.ephonelompanies,jengineering hinms IN CANADA: 193 E. HASTINGS STREET,YANCOUVER, B.C.

Theatre Spund Systems, Police Radio _
GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU!

And scores of other gooc jobs in many related fields.

] (mail in envelope or paste on postal card) ]
TELEVISION TRAINING | NATIONAL SCHOOLS, Dept. RG-113 I
You get a complete | 4000 S. Figueroa Street 323 West Poik Street 0
series O up-to.the- Los Angeles 37, Calif. Chicago 7, lll. i
minute lessons cov- ! Send FREE Radio-TV Electronics book and FREE sample
i L | lesson. No obligation, no salesman will call. |
ering all phases of re | |
pairing, servicing and NAME BIRTHDAY 19
construction. The same |
lesson texts used by resi- | ADDRESS__ L = _ = 1
dent students in our \— 3 I oty . ZONE..___STATE |
mOder.n nd complete Te]?WSIOn broadcast studios, lab- | O Check here if interested in Resident School Training at Los Angeles. 1
. oratories/ and classrooms! | VETERANS: Give Date of Discharge =AF 8 |
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NOW...get EVERYTHING YOU NEED
to prepare to earn REAL MONEY in

* ’
one of America’s

pRIGHTES]
Opﬁonunitv Fields

| Enjoy highly interesting work
c.oand a wonderfully promising future

chance of a lifetime to get started toward a good job or your own
profitable business. With so many new TV stations coming on the
air, Television is expected to grow as never before! Millions of
TV sets must be produced, tested, installed and serviced. And Tele-
vision is oq'ly one branck of this vast opportunity field of Electron-

America’s freat billion dollar Television field now offers you a

ics—for which D.T.I’s =mazingly effective training prepares you.

Right iin your own home you may now get one of today’s most
interesting . . . PRACTICAL WAYS to prepare for your start in
TELEVISION, including Radio and Electronics. No previous ex-
perience or advanced education are needed—because D.T.I. brings
you a 3-WAY COMBINATION method that speeds your under-
standing and progress. You (1) Learn from well illustrated lessons,
you (2) Learn by Seeing from D.T.I’s wonderfully effective home
movies and (3) you Learn by Doing from electronic parts that
provide the practical experience you need.

You get and KEEP the same type of basic electronic equipment
used in our modern Chicago Training Laboratory. You get home
training that includes the knowledge and experience gained from
training thpusands of students first hand. In
other wor(E you get LABORATORY TYPE

TRAINING .. . . RIGHT IN YOUR OWN  9°" ALL of youp g g
HOME. But why not get the whole exciting C':ﬂsc in D.T.L's cpy.
story. Mail|coupon today. O LABORATORY

EMPLOYMENT
SERVICE

Get an Wonesl-to-
goodness EMPLOY-
MENT SERVICE to
help you get a good
job after graduating
— or assigtance in
starting your OWN
TV-RADIO| SALES &
SERVICE BUSINESS.

EARN AS
YOU LEARN

After you get part of
D.T.l.'s training, with
equipment at home,

MILITARY
SERVICE

If you're subject
o military service,
the information
we have for you
should prove very
helpful. Mail cou-
son today.

you may then, in your
spare time, begin to
earn real money
servicing Radio and
TV sets.

"One of America’s Foremost
Television Training

caa Centers"

wiml - Established 1931-

TRAINING, INC.

00| 2

DEFOREST’S

AFFILIATED WITH

DeVRY Tectnccal INSTITUTE

CHICAGO 14, ILLINOIS

NOVEMBER, 1553

TELEVISION

300
EXPERIMENTS

Build over 300 fascinat-

ing experiments from 16
BIG SHIPMENTS of Elec-
tronic-Radio parts which
you KEEP, You build and
operate Television cir-
cuits, Radio receiving
circuits, a wireless micro-
phone and mony other
major projects — all de-
signed to provide out-
standing proctical ex-
perience at home.

HOME
MOVIES

Thanks to this exclusive
D.T.1. home training aid,
moany important Televi-
sion-Radio fundomentals
quickly become ‘‘movie
clear.” Now you can ac-
tually see electrons on
the maorch and other
‘hidden actions’’ —a
wonderful advantage
thot's almost like hav-
ing o teacher in your
home,

BUILD YOUR
OWN TEST
EQUIPMENT

As part of your home
iaboratory project you
build and keep o qual-
ity 5-INCH oscilloscope
ond a jewel-bearing
Multimeter. You will find
this equipment ideal for
helping you earn in your
spare time while a stu-
dent — and later when
working full time in the
field.

BUILD AND
KEEP A BIG
21" TV SET

For added practical ex-
perience, you build and
keep this top quality 21
INCH TV Set that pro-
vides TV reception at its
finest (D.T.l. offers an-
other home training but
without the TV set.)

DeFOREST*5 TRAINING, INC., RE-11-J
2533 N. ASHLAND AVENUE,
CHICAGO 14, ILLINQIS

I would like your Opportunily Bulletin showing *“89 Ways To Earn

Money In Television-Radio-Electronics'’; also, complete facts about
the training opportunities made possibie lry your organizafion.

N Age.
Addre Apt
City. Zone. State
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TUNG-SOL

TECHNICAL
DATA BOOKS

T-38—Two volumes—nearly 700
pages of data o1 400 types of
tubes.

T-70 — More than
160 pages of data.

T=-31—More than 300 blue-print-
type base diagrams for more than
1100 tube types.

When opened, all books lie flat for
easy reference.

These handy, easy-to-use books contain
all the information that set designers,
equipment designers and service deal-
ers need for everyday use. They are
the most practical tube reference books
inthe industry, with technicalinformation
and charts compiled for fast reading.

Take the trouble out of electron tube
trouble-shooting. Ge* TUNG-SOL Elec-
tron Tube Technical Data Books. Ask
your distributor’s salesman, or write to
Tung-Sol Electric inc., Newark 4, N. J.

TUNG-SOL

ELECTRON TUBES

. and all the technical help that
goes with them.

THE RADIO MONTH

EDWARD JULIAN NALLY, the first
president of the Radio Corporation of
America, passed away on September 22
at the age of 94.

Mr. Nally in association with the
Marconi Wireless and Telegraph Co.

Edward Julian Nally

arranged the opening of the first trans-
Atlantic wireless telegraph service and
established the first commercial wire-
less circuit between the U.S. and Japan
and between the U.S. and Great Britain.
Although he retired in 1925, Mr.
Nally remained a director of RCA,
RCA Communications, and the National
Broadcasting Co. until 1950.

SATELLITE SYSTEMS have become a
matter of Congressional Record. Repre-
sentative Bush, Pennsylvania, urged
establishment of unattended satellite
TV stations in communities too small
for regular TV broadecast stations. He
stated that Sylvania Electric Products
has developed such a system and will
propose it for FCC approval soon.
For the past year, Sylvania has been
searching for a satisfactory method
of making TV available to small,
isolated communities, particularly those
in hilly or mountainous areas. The
unattended satellite stations can be
built for a cost of about $15,000, and
operated automatically with low power
requirements and maintenance costs.
Satellite stations are better than
booster stations, Rep. Bush stated, since
they are not restricted to rebroadcast-
ing the signals of a single mother
station, and being locally controlled,
are free to select programs of any
station whose signal is available. The
satellite stations would not create the
interference booster stations cause.
Experimental satellite stations have
been successfully operated in the high
and low portions of the u.h.f. band—
specifically on channels 22 and 82.

WOR-FM New York was surprised to
learn that its quiz show, Take a Num-
ber, reportedly has been heard by a
man in Antwerp, Belgium. The station
noted that the Belgian listener even
submitted a question to be used on
the quiz show. He wrote that he would
monitor his FM receiver every Friday
night in the hope of hearing his
question used.

www americanradiohistorv com

COMPATIBLE COLOR television has
made its debut on a country-wide
basis. NBC has announced that the
August 31 “Kukla, Fran, and Ollie”
show was broadcast across the country
in color and was received and seen in
black and white on standard receivers.

Sylvester L. Weaver, vice-chairman
of the NBC board, said the network
has plans for regular commercial color
telecasting to be started if the FCC
approves. The color system was de-
veloped by RCA, of which NBC is a
part. The RCA system is generally ac-
cepted as being synonymous with color
standards filed with the FCC by the
NTSC. (See Page 30).

Mr. Weaver emphasized that quan-
tity production of color receivers can-
not be achieved for many months after
FCC approval. He estimated that color
sets, with 14-inch picture screens, would
cost between $800 and $1,000.

RADIO KITS constitute radio receiv-

ing sets within the meaning of the
tax law, even though they are not as-
sembled when sold. The Internal Rev-
enue Service decision, in Revenue Rul-
ing 167, was rendered in answer to a
request as to whether the excise tax
was applicable to the sale by a manu-
facturer of radio kits which contain
all the necessary components for the
assembly of a crystal radio receiving
set, except antenna and ground wire,
or for the assembly of a 1-tube radio
receiver, except A and B batteries and
antenna and ground wires.

IRS pointed out, however, that credit
against tax due on the sale of such
kits may be taken by the manufacturer
of the kits for tax paid by the manu-
facturer of the tubes or other taxable
components purchased and used in as-
sembling the kits.

RADAR SPEED CHECK is proving
effective. Sergeant William Hamil of the
Rochester, N. Y. police said that motor-
ists are using various odd devices, in-
cluding tinfoil, steel marbles in their
hub caps, and steel chains dragging
behind their ecars, in an effort to
foul up the radar speed-clocking meters
which in the last 14 months have
obtained about 2,000 speeding con-
victions.

Sergeant Hamil said that Rochester
motorists had not yet discovered any-
thing to jam the device which registers
almost instantaneously the speed of a
car passing across its microwave beam
and also makes a graph of the speed
for permanent record.

A representative of the company
manufacturing the radar speed timer
said that the only way to jam the radar
is to install in a car a transmitter using
the same frequency (2,455 mc) as the
radar apparatus, and then flip the
sending switch as you pass the radar
station.

Incidentally, the transmitter might
cost about $1,000 and would violate
regulations of the FCC.

RADIO-ELECTRONICS
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VALUE

for only $5.00,
and 30 Sylvania &

, You get
both chest

and parts tray
Between Aug. 1st and Nov. 15th

Servicemen! Here’s Your Sylvania

(TUBE AND TOOL) E

Tho Most Voliablo Servize A Youre Lver Seor!

Talk about a useful servicing aid . . . this

11 Sylvania T-N-T (Tube and Tool) Chest
; L &5 LOOK WHAT IT HOLDS! | isreally it! Carries more tubes, tools and
B = s )k Tubes, Tools, Test Equip- ¢ parts thanany chest on the market!
- e S8 & 2 ment and all the small parts ﬁi _
a3 £ needed on any home radio = LOOK AT THESE FEATURES:

or TV service job. e
' e Bassoandfir plywood case

e Waterproof Du Pont Fabrikoid cover

o Holds 187 receiving tubes

o Lightweight folding aluminum tool and
parts tray

e Unbreakable plastic handle

e Brass-plated hardware

¢ Room for mirror and ohmmeter

e It's a complete, portable service shop!

ACT NOW ,-, . Offer Limitedl

This chest is now yours for only $5.00
and 30 Sylvania Premium Tokens. Offer
good only between August 1st and No-
vember 15th. See your Sylvania Distrib-
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. utor who has these kits now.

LIGHTING - RADIO - ELECTRONICS - TELEVISION  Remember, you get 1 Sylvania Pre-

. . T

In Canada: Sylvania Electric (Canada) Lid. - mium Tol.cen Wlth _every 25 Ceris;
University Tower Building, St. Catherine St., Montreal, P. Q. tubes or Wlth every p’c”"-‘e tube you bu}"
NOVEMBER, 1953
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FIAC'I'S YOU
SHOULD KNOW
ABOUT UHF
CONVERTERS

Many converters on the market to- |
day are unsatisfactory in fringe and |
shadow areas where signal strength
is low. Before you install a UHF
converter in these areas you should
know these facts:

Signal power loss in the preselector
seriously affects picture quality.
Most UHF converters use sliding-
contact shorted line tuners in the
preselector with a fixed power loss
of 6 db. The Turner converter uses
High Q coaxial cavity tuners with
no sliding contacts. Signal power
loss is cut to 3 db. The resulting low
noise figure keeps picture quality
high.

Oscillator radiation often causes dis-
turbing interference with neighbor-
ing sets. In the Turner converter the
oscillator tube socket and all asso-
ciated circuits are inside the coaxial
cavity, self-shielded. Removable cov-
ers provide a second shield against
radiation.

High amplifier noise figure can fur-
ther damage picture quality. The
Turner converter uses a special
broadband amplifier with Cascode
circuit. It retains the preselector
signal savings without appreciably
increasing the noise figure. The
Turner amplifier noise figure is
only 4 db.

Whether you're selling converters
for installations in shadow or fringe
areas or putting one 1n your own
home, remember the Turner
converter often means the difference
between good reception and bad.

EXCLUSIVE TURNER FEATURES
Higher sensitivity

Extremely low noise figure
Exceptional frequency stability
Double shielding

Hi-Q silver plated coaxia! cavities
No sliding contacts

OTHER MAJOR TURNER FEATURES
Continuous

single-knob tuning. [llumi-
nated slide-rule dial. Smaller size:
8''x6'"x6". Use with UHF or combina-

tion antennas. Self powered, uses chan-
nels 5 or 6. Complete installation in-
structions for 110-120 volts 50-60 cy-
cles AC. Schematic included.

List
price
$49.50

In VHF fringe and shadow I
areas, the Turner Booster is
a. superior performer, . too. ‘

tHe TURNER company.

933 17th St.,, N.E.,, Cedor Ropids, lowa |
Export: Ad Auriema, Inc.,
89 Broad St., New York 4, N. Y.

Canada: Canadian Matconi Co.,
Toronto, Ont. & Branches |

THE RAUID MONTH

JOHN JOSEPH O'NEILL, science
editor of the New York Herald Trib-
une, died August 30, at the age of 64.
In 1937 he shared with four others
the Pulitzer Prize in journalism for
good reporting. An article written by
O’Neill in 1940 was one of the first
to inform the public of the successful
release of atomic cnergy and its po-

tentialities.
i d

Among his books were: “FEnter Atom-
ic Energy,” “Almighty Atom, The Real

Story of Atomic Energy,” “Prodigal
Genius: The Life of Nicola Tesla,”
and “Engincering the New Age.”

THE IRE MEDAL OF HONOR, high-
est technical award of the radio en-
gineering profession, was bestowed up-
on Dr. William L. Everitt for the year
1954. Dr. Everitt, renowned radio
authority and dean of the College of
Engineering, University of Illinois, was
given the award “for his distinguished
career as author, educator, and scien-
tist; for his contributions in establish-
ing electronics and communications as
a major branch of electrical engineer-
ing; for his unselfish service to his
country; for his leadership in the
affairs of the IRE.”

In 1940, Dr. Everitt became a mem-
ber of the Communications Section of
the National Defense Research Com-
mittee and during World War II served
as director of operational research in
the Office of the Chief Signal Officer.
In 1950 he served as a member of the
Senate Advisory Committee on Color
Television.

GERMAN TELEVISION is seriously
considering a new approach to video,
the aim of which is to have all the
advantages of sponsored TV and none
of the annoyances.

Under the German proposal, early
each evening there would be thirty or
sixty minutes devoted to nothing but
advertisements. After all the commer-
cials were out of the way, the evening’s
regular programs would continue with-
out further interruptions until sign-off
time. END

www americanradiohistorv com

iea Tochniciane!

you can own
the invalvable

PHOTOFACT Library
this EASY way!

v Own the COMPLETE Library
v Fill in your present Library

Yes, now you can get through your
PHOTOFACT Distributor, the complete
PHOTOFACT Library (200 Sets of Fold-
ers) for only $25.00 down and 18 full
months te pay! Or you can fill in your
present library and bring it up-to-date
on the same amazing terms. Absa-
lutely no interest and no carrying
charge! You get immediate prepaid
delivery of the world’s finest service
data. You use it now. It earns for you
while it pays for itself! See your

PHOTOFACT Distributor today!
ag ONLY $2500 pOowWN!
UP TO 18 MONTHS TO PAY |

No Interest « No Carrying Charge |

PLUS the vltimate in

filing convenience. Your choice of:

BINDERS: Handsome, sturdy
permanent binders that make up
into handy volumes of 10 sets of
Folders each. Order 20 for the 200
set Library or as many as you need
to fill in. Shipped prepaid.

FILING CABINET: Sturdy 4-
drawer file cabinet 1o hold your
PHOTOFACT Library in ship-
shape, easy-reference order.

Shipped FOB factory.

Yes, you get either Binders ot File
Cabinet with your PHOTOFACT
Library underthe same Easy Terms
—the entire deal for just $25.00
down, up to 18 months to pay!

ORDER TODAY!

PAY AS YOU PROFIT with
The World's Finest Service Dala

See your PHOTOFACT Distributor for full
details. If you don’t know his name, write
us for it. Address: HOWARD W.SAMS & CO..
INC., 2201 E. 46th St., Indianapolis 5, Ind

RADIO-ELECTRONICS
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future is in your hands!

The signs are‘ plain as to the future of the trained men in the electronics
industry. It is a tremendous industry, and—at the present time there are more
jobs than ther? are trained men to fill them. But—when there’s a choice between
a trained and untrained applicant, the trained man will get the job. Your
biggest problem is to decide on—and begin the best possible training program.

CREI Home .ftudy. ..
The Quick Way to Get There.

Since 1927,/CREI has given thousands
of ambitious )Loung men the technical
knowledge that|leads to more money and
security. The timne-tested CREI procedure
can help you, too—if you really want to
be helped. CREI lessons are prepared by
experts in easy-to-understand form. There
is a course of [instruction geared to the
field in which ypu want to specialize. You
study at your convenience, at your rate of
speed. Your CREI instructors guide you
carefully through the material, and grade
your written work personally (not by
machine).

Industry Re&ognizes
CREI Training.

CREI courses are prepared, and
taught with an|eye to the needs and de-
mands of industry, so your CREI diploma
can open many doors for you. Countless
CREI graduates now enjoy important,

good-paying positions with America’s
most important companies. Many famous
organizations have arranged CREI group
training for their radio-electronics-tele-
vision personnel. To name a few: All
America Cables and Radio, Inc.;
Canadian Aviation Electronics, Ltd.;
Canadian Broadcasting Co rporation;
Columbia Broadcasting System ; Canadian
Marconi Company ; Hoffman Radio Cor-
poration; Machlett Laboratories; Glenn
L. Martin Company; Magnavox Com-
pany; Pan American Airways, Atlantic
Division; Radio Corporation of America,
RCA Victor Division; Technical Ap-
pliance Corporation; Trans-Canada Air
Lines; United Air Lines. Their choice for
training of their own personnel is a good
cue for your choice of a school.

Benefits Felt
Right Away.

Almost immediately, you feel the
benefits of CREI training. Your em-
ployer, when informed of your step to-
ward advancement (only at your request),
is certain to take new interest in you and
in your future. What you learn in CREI
Home Study can start helping you do a
better job immediately.

MAIL COUPON TODAY

WBROADCASTING
TELEVISION

W MANUFACTURING

W COMMUNICATIONS

W SERVICING

WAERONAUTICAL
ELECTRONICS

k.

CRE| also offers
Resident Instruction

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

INFORMATION FOR VETERANS

If you were discharged after June 27, 1950—1et the
new G. 1. Bill of Rights help you obtain resident
instruction. Check the coupon for full information.

Get this fact-packed hooklet
today. It’s free.

Called “Your Future in the New
World of Electronics,” this free illustrated
booklet gives you the latest picture of the
growth and future of the gigantic elec-
tronics world. It includes a complete out-
line of the courses CREI offers (except
Televisionand FM Servicing) together with
all the facts you need to judge and com-
pare. Take 2 minutes to send for this book -
let right now. We’ll promptly send your
copy. The rest— your ?
future—is up to vou. B*

CarpiTOoL RADIO
ENGINEERING INSTITUTE

An Accredﬁ{ted Technical Institute e Founded in 1927

3224 16th Street, N.W.

|
NOVEMBER, 1953

1
H

I CAPITOL RADIO ENGINEERING INSTITUTE
I Dept. 1411, 3224 16th St., N.W., Washington 10, D.C.
: Send booklet “Your Future in the New World of Electronics™ and coutse outline. i
CHECK ‘D) TV, FM & Advanced AM Servicing [ Aeronautical Radio
|' FIELD OF ’D Practical Radio Engineering Engineering l
' GREATEST ‘1] Broadcast Radio Engineering (AM, FM, TV) I
INTEREST U Practical Television Engineering
I Namel bt s etais s cnsmm oifoie s s o o e g bt o £ 10 5 5 UMY . |
i l ({1 oy oty St BRI SSe g I I o — PR e el O ey, L=S s, I
Washington 10, D.C.
shing ’ b il sty o o faci i Zone. ..... State.............. |
| Check—( Residence School O Veteran 1
S e S ANL AR N SN S N G RN BN RN DU BN B SR SRS S e s e s o
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Checking perforated metal card ir Bell's new “card
file" which uses Phototransistors to help route Long
Distance telephone calls aleng the best routes. If

CARDS FOR g e
CONVERSATION

“card translator.”

To find out how to route Long Distance calls a dial svstcm nceds
lots of information—fast. To provide it Bell Laboratorics engi-
ncers developed a new kind of card file—one that dial systems
can read.

Punched holes on mectal cards tell how calls should be
handled. When a call arrives the dial system “asks” the “card file”
how to proceed to a particular arca. Instantly the appropriate
mnstruction card is displaced so that its pattern of holes is pro-
jected by light beams on a bank of Phototransistors. In a flash
the Phototransistors signal switches to sct up the best connection.
Cards are quickly changed when new instructions arc needed.

The “card file” will have its widest use in speeding Long
Distance calls that arc now dialed by a telephone operator and New Phototransistor unit. Light entering the cylin-

may onc day be dialed by you personally. It is another example der is focused by the lens on a pisce of germanivm
i = that responds by generating current. Like the
Transistor, the Phototransistor was invented in Bell

as costs are kept down. Telephone Laboratories.

of how Bell Tclephone Laboratorics helps telephony to grow,

AT

A3 25N
KA
S
{ BB |
v\ —
Bi——
Qg

BELL TELEPHONE LABORATORIES

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS
RADIO-ELECTRONICS

)
<&
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Add Technical Training
'To Your Practical Experience -

GET YOUR FCC LICENS,
INAHURRY /

Then use our Amazingly Effective
JOB-FINDING SERVICE

O TELLS HOW - Y @ TELLS HOW—

Here Is Your w e G uaran tee Our Amazingly Effective

GUARANTEE JOB-FINDING SERVICE
o o oo your | TO TRAIN AND COACHYOU | o100 CIRE Students Get Better Jobs

after 'completinu our AT HOME IN

Commerciﬂ‘
Radio Operotor

LICENSE

|n§°'muhon

‘;‘j)‘;':;’,-w:go:';a'::;;:i;: Here are a few recent examples of Job-Finding resulfs:
without| additianal cost of SPARE TIME UNTIL YOU GET GETS CIVIL SERVICE JOB
and kind until you suc- “Phanks to vour conrse I obtained my 2nd phone license, and am now employed by Civil

within  9¢ T f g a s
. . I have obtained my 1st class tieket (thanlis to your school) and since receiving same I
::u{'sc "frts:r cempleting If you have had any prachcal expe- have held good jobs al all times. I am mow Chief Radio Operater with the Kentucky
y . . State Police.”
| rience—Amateur, Army, Navy, radio Hdwin P. Healy, 264 E. 3rd St., Londen, Ky.

repair, or experimenting. GETS BROuDCAST JOB
“T wish to thank yvour Job-Finding Service for the help in securing for me the position
of transmitter oberator here at WCAE, in Pittshurgh.””

. 5 ”o Walter Koschik, 1442 Ridge Ave., N. Braddock, Pa.
IS THE ONL GETS AIRLINES JOB
S

cessfu;l_ly oytain your n Serviee at Great Lakes Naval Training Station as an Eugineering Specialist.’
dem:jnu cla:‘ I:cup‘s?, |:;|o_- Yo“r Fcc Llcense Kenneth Ik Lemer. Fair Oaks. Mtd. bel., McHeory, IIL
vided ybu first si or [}3

°"'"i"3ﬁ°" GETS STATE POLICE JOB

St

OURS E ONLY

HOME TUDY ‘Due to vour Jub-Finding Serviee, | have been getting many
Emplo[yers mqke JOB OFFERS Like These COURSE WHICH offers from ull aver the eountry, and I have taken a job with

?3;; LEIXEASM’;Sg Capital Airlines in Chicago, as a Radio Mechanic.”

.I.p our Gﬂ'aduafes Every Monfh {'Sg‘ss OWI;H A“‘[l)‘ Harry Clare, 4537 8. Drexel Blvd., Chicago, 11
N N n n R A A

Letter from [nationally-known Airlines, “We would also appreciate if von would place | | FINAL TESTS. l Yg"" Fcc T"kef’ ' re°°g:‘“e"d.'“ I""bfl‘.’dw J
the follow'u{g‘: additional advertisement in your bulletin-\Wanted-Superintendent of elds as proof bf your techaical ability

Communicatipns . . . Salary %666.66 per month.”
Letter from ! nationally-known airplane manufacturer, ““We negd men with electronie
training or ¢xperience in radar maintenance to perform operational rheclf-oul of rudn’f
and other eleptronics systems . . . starting salary . . . amounting to $329.33 per month.

These are just a few samples of the job offers lha_l tome to our office nerFindicaIIy. Some
licensed radioman filled each of these jobs . . . it might have been you!

HERE’S FROOF FCC LICENSES ARE OFTEN

Get All 3 Free

MAIL COUPON NOW

RiEEEEEESEEEEEEEEEEEER
SECURED IN A FEW HOURS OF STUDY With CLEVELAND INSTITUTE OF RADIO ELECTRONICS =
. . . Desk RE-58~—4900 Euclid Bldg., Cleveland 3, Ohio
OUH poachlng AT HOME in spare Tlme' (Address to Desk No. to avoid delay) =
‘ Name and Address | License | Lessons 1 want to know how I can get my I°CC ticket in a minimum of time.
Lee Worthy [  Hakbreiaid, Calttomia” ! .2nd Phone. .|......16 Send me your FREE booklet. “fllow to Pass PCC License Kxamina- =
1221004 WilsiTre “Sy. ;" Bakerafiel . [Calirarnia tions”’ (does not cover exams for Amateur License), as well as a
c“gg)';dl(E).lﬂ\.l i il e A Rk “eorTrm; | wdst Phone, e 20 sumple FCC-type exam and the valuable booklet, “Money-Making FCC g
A X e B e TerBen 4 7T <dst Phone. .|...... ci u License Information.”” Be sure to tell me ahout your Television "
$/5gt, Ben W. Davis ...... . ...... 1st Phone..|..... .38 Engineering Course.
317 North! Roosevelt, Lebanan, I[llinois ﬂ [ |
AlbertiiSchoel(lagrs T Jm e (P Bt J2ndiPhone; ¢l e w il 23 NAME "o 0 5 Sl el ad by o dbim ol od 12 2 S SN TR ¥ V7 SR
110 West 1th St.. Fscondido. Californta . * ‘ [ |
S i ) BB wgie TBE swe - o b o SEIBCh £ SR T D Fe P TR T e e 0 0 0 o6 b Ceegeesn.
Carl E. Smith, E.E., Consulting Engineer, President = ADDRESS ! n
CITY e tels o oo gm0 bt B oot ZONE. ..... STATE. ..... Soeee
CLEvtLAND INSTITUTE OF RAD'O ELECTRONICS | | Paste on two-cent postcard or send airmail n
Desk RE-58, 4900 Euclid Bidg., Cleveland 3, Ohio EEEENEEEEENEEEEEEEEEEEEEEEEEEEEN

NOVEMBER, 1953
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WORLD'S LARGEST MANUFACTURER
OF CUSTOM BUILT TELEVISION

MATTISON

SILVER ROCKET 630 CHASSIS
* with TUNEABLE -

BUILT-IN BOOSTER
sfor Better DX Reception

oFeaturing NEW CASCODE TUNERS
S made for UHF interchangeable ®

o funing sfrips and COSINE YOKE:

Tube
Complement:
28 tubes

3 rectifiers
1 CRT

—_—

06 A-

All Channe! _/ Booster

¢ Broad hand single knob control pre-amplifier
built in to eliminate long leads which may
cause regeneration and attenuation of signal.

® ONLY THE MATTISON 630 CHASSIS
HAS AN ALL CHANNEL TUNEABLE
BUILT-IN BOOSTER THAT INCREASES
SIGNAL STRENGTH UP TO 10 TIMES.
THE SILVER ROCKET WILL OUT-PER-
FORM ANY CHASSIS MADE AND IS
PRICEO RIGHT TO SELL FAST WITH
AN EXTIAORDINARY MARGIN OF
PROFIT FOR YOU. ALSO AVAILABLE
WITHOUT BOOSTER.

Available for IMMEDIATE DELIVERY!
Silver Rocket for 21” Operation

ANNOUNCING e
the New ]

AMBASSADOR
for 1954

The only open
face console
made in every i
expensive {
decorator
finish . . . on
guaranteed
genuine ma-
hogany,walnut,
oak and other
rare woods!
The AMBASSADOR 21" and 27”
Best Looking . . . Best Value, Too!
Full size console for eye level television. Available
in every expensive decorator finish. Featuring

removable safety glass. ALL CABINETS MADE
IN MATTISON'S OWN CABINET FACTORY.

DEALERS! SERVICE DEALERS! Here is your
opportunity to become the 'important'' TY
Dealer in your area for THE FINEST CUS-
TOM-BUILT LINE OF TV RECEIVERS. FREE!!
Write for Mattison's merchandising portfolio
explaining the “"UNASSEMBLED PLAN' and
'$1,000,000 FLOOR PLAN."

When you buy from
Mattison you need
only one source of
supply! You can buy
a Mattison Chassis.
a Mattison Cahinet ar
a complete Mattison

Manutactured with integrity *~ '

o Mattison Television & Radio Corp. e

o 10 West 181st St,, Dept. RE, N.Y. 53, N.Y. S
9 0000000000000000000000000

.........................‘............'....................................................
.......................Q..........................................................b.......

0000000000000 00000

RADIO BUSINESS

BAROMETER of the PARTS INDUSTRY

During September, 61 of the leading 400 manufacturers of Radio-

Electronic-Television parts and equipment made changes in their lines. There
was a decrease in ‘‘change activity” as compared to August.

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

August and September.

No. of Manufacturers T No. of Products '

August S;t‘e'm;e;' - August ] September
Increased:ric:s 32 19 Increased prices 350 l 789
_Decreased prices 16 9 Decreased Pﬁc:es 65_ 40

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

| I
Increased Decreased | New Discontinued
Prices Prices ] Products ‘ Products
Product Group | —| =t=—
No. of | No. of [/No.of | No.of ||No.of | No.of [/ No.of| No.of
Mfrs. |Products|| Mfrs. |Products/| Mfrs. |Products|| Mfrs. |Products
Antennas & Access. 5 11%* 2 [ 11 BO** 4 19%*
Capacitors 1 1* 0 0 1 %% 1 4%
Controls & Resistors| 0 0** 0 0o | 1 21 %+ 0 O**
Sound & Audio 7 T0%* 2 G*x ’ 16 50%* 9 25%*
| .
Test Equipment 1 4%* 0 0 | 5 44%* 3 16*
Transformer 2 161% 0 QF* 0 O** ‘l 1 8%
Tubes 5 542% 4 5% | 7 147% || 3 3g**
‘Wire & Cable 1 0 o Il 1 13* 0 [ T I
* Increase over August " _* Increase over August
** Decrease from August o I ** Decrease from August e
Comment: For the first time in several months, a marked decrease in the number of manu-
facturers reporting changes in their line is noted. Activity among Sound & Audio manu-
facturers has declined since last month, while activity among Tube manufacturers has
_ingreasgd for the same period.

This data is prepared by the staff of United Catalog Publishers, Inc., 110 Lafayette Street, New
York, publishers of RADIO'S MASTER, The Official Buying Guide of the Parts Industry.

Merchandising and Promotion
Alliance Manufacturing Co., Alliance,
Ohio, is under way with what it calls
the biggest fall advertising-merchan-
dising program in the history of any
television accessory: According to John
Bentia, Alliance vice-president, the
campaign features the introduction of
two new Alliance Tenna-Rotors.
LD.E.A., Inc., Indianapolis, designed
a colorful counter display rack for use

how many o
feae ncy boosters |
do you need

by distributors of its Regency boosters.
The brilliantly striped display asks the
question, “How many Regency boosters
do you need today?”

Westinghouse Electric Electronic
Tube Division, Elmira, N. Y., launched
a new sales promotion campaign de-
signed to acquaint the public with the
potential of u.h.f.

www americanradiohistorv.com

Cannon Electric Co., Los Angeles, is
featuring a new combination package
display for its XL-type straight plug
socket contacts.

General Electric Tube Department is
pushing a TV picture tube promotion
package for service technicians, to tie
in with G-E’s national advertising for
tubes. Window streamers, a display
mirror, direct-mail pieces, and news-
paper mats are being used.

Vaco Products Co., Chicago, is offer-
ing its personalized X-4 screwdriver set
in an effective gift package. Manufac-
turers, distributors, or others may im-
print their names on the handle of the
screwdriver and on the plastic case and
use the kit as a Christmas gift or
premium.

Electronic. Instrument Co., Inc.,
Brooklyn, N. Y., designed a new decal
which radio and TV service technicians
may attach to windows or vehicles.

Stromberg-Carlson, Rochester, N. Y.,
is running a series of institutional ads
in leading business publications. Each
ad will feature one product of the

RADIO-ELECTRONICS


www.americanradiohistory.com

|

13

Quick TV Success can be yours

|
. if ;Iyou act now!

FAMOU
—ONE FOR YOU!

CHECK THESE SEVEN

1.C. S. COURSES

'l PRACTICAL RADIO-TELEVISION

ENGIN EERING — Foundation coursz
for radioftelevision career. Basic prin-
ciples plys advanced Iraining. Radio.

o Prepare now for the new Redio-TV -Electronics boom.
Get in on VHF and UHF . . . aviation and
mobile radio . . . color TV . . . binaural sound! The
International Correspondence Schools can help you!

If you’ve ever thought about Radio or Television as a career . . .
if you have the interest, but not the training . . . if you're waiting

for a good time to start . . . NOW’S THE TIME!

No matter what your previous background, I.C.S. can help
you. If Radio-TV servicing is your hobby, I.C.S. can make it your
own profitable business. If you’re interested in the new develop-
ments in Electronics, 1.C.S. can give you the basic courses of
training you need. If you have the job but want faster progress,
1.C.S. can qualify you for promoticns and pay raises.

I.C.S. training is success-proved training. Hundreds of I.C.S.
graduates hold top jobs with top firmslike R.C.A.,G.E., DUMONT,
I.T.&T. Hundreds of others have high ratings in military and
civil service. Still others have successful businesses of their own.

With [.C.S., you get the rock-bottom basics and theory as well
as the all-important bench practice and experimentation. You
learn in your spare time—no interference with business or social
life. You set your own pace—progress as rapidly as you wish.
Free career guidance: Send today for the two free success hooks, the
36-page “How to Succeed” and the informative catalog on the course you

check below. No obligation. Just mark and mail the coupon. With so much
at stake, you owe it to yourself to act—and act fast!

BOX 2881-J, SCRANTON 9, PENNA.

Sound.
Without cost or obligation, send me “HOW to SUCCEED” and the booklet about the course BEFORE which | have marked X:

0O :uEaILileoﬁ'rg':i :.few{‘ei,?"'ifa'l‘ i ART [ Heating CIVIL, STRUCTURAL L] College Preparatory [ Stationary Steam Engineering
i _Y{ of EC ical p [ Commercial Art [ Steam Fitting ENGINEERING O Mathematics [ Stationary Fireman
ians in lefevision. amera, sludio, trans- O Magazine and Book [ Air Conditioning O Civil Engineering O Commercial RADIO, TELEVISION,
mitter techniques. Manufacture, sale Utustrating 0 Electrician O Structural Engineering O Good English COMMUNICATIONS
and installation of TV equipment. 1 Cartooning BUSINESS [ Surveying and Mapping MECHANICAL [ General Radio

O Show Card and Sign Lettering (J Business Administration [ Structural Dratting AND SHO? O Radio Operation

(7] TELEVISION RECEIVER SERVIC- O Fashion Illustrating Certified Public Accountant [ Highway Engineering [ Mechanical Engineering O Radio Servicing—FM
{NG —iagtallation, servicing, con- AUTOMOTIVE O Accounting O Reading Blueprints O Industrial Engineering O Television
version. |Dealership. For the man who O Automobile, Mechanic O Bookkeeping : O Concrete Construction O Industrial Supervision O Electronics
knows dbout radio and wants TV O Auto-Elec. Technician O Stenography and Typing O Sanitary Engineering O Foremanship O Telephone Work
trainings O Auto Body Rebuilding [ Secretarial DRAFTING O Mechanical Drafting RAILROAD

and Refinishing O Federal Tax O Aircraft Drafting [ Machine Design-Drafting O Locomotive Engineer
RADIO & TELEVISION SERVICING O Diesel—Gas Engines [ Business Correspondence O Architectural Dratting [ Machine Shop Practice [ Diesel Locomotive

D Desi r o M AVIATION O Personnel and Labor Relations O Electrical Drafting [ Tool Design [J Air Brakes (] Car Inspector
—Designed to start you repairing, in- [ Aeronautical Engineering Jr. [0 Advertising O Mechanical Dralting O Industrial Instrumentation (I Raitroad Administration
stalling and servicing radio and tele- O Aircraft Engine Mechanic O Refai! Business Management ] Structural Drafting O Machine Shop Inspection TEXTILE
vision reqeivers soon after starting the O Airplane Drafting [ Managing Small Business O Sheet Metal Drafting [ Reading Blueprints O Textite Engineering
course. | BUILDING [ Sales Management O Mine Surveying and Drafting (] Toolmaking O Cotlon Manufacture

O Architecture [ Salesmanship ELECTRICAL [ Gas —Electric Welding [ Rayon Manufacture

D RADIO & TELEVISION SERVICING O Arch. Drafting [ Traffic Management O Electrical Engineering [ Heat Treatment—Metallurgy [ Woolen (]
WITH TRAINING EQUIPMENT— [ Building Contractor CHEMISTRY O Electrician [ Sheet Metal ¥aork [ Loom Fixing
s above but with additi ¢ O Estimating ) O Chemical Engineering O Electrical Maintenance O Sheet Metal Fattern Drafting (I Finishing and Dyeing

ame as e L accilicnio O Carpenter and Mill Work O Chemislry O Electrical Drafting O Refrigeration O Textile Designing
high-grade radio servicing equipment O Carpenter Foreman O Analytical Chemistry O Etectric Power and Light POWER i
and tool 8 5eadin§|5|ueprinls a selroleumPvNaH Gas a Lian o ggnmbusléon lEmzmeerimz YEAR OF THE SIX
ouse Planning O Pulp and Paper Making H H ooL iesel—Electr o

a RADIO [OPERATING COURSE-— O Plumbing 0 Plastics O High School Subjects 0 Electric Light and Power MILLIONTH STUDENT
Special gourse to help you pass the
Government examination for opzrator’s
ticenses. Code. TV. FM. Radio¥ Name Age Home-Addre:

INDUSTRIAL ELECTRONICS— " )

U Broad, sojid background course devoted City. Zone State__— Working Hours AM.to P.M.
to the slectron tube and to its many n Special tuition fates t members of the U.S. Armed Forces. Canadian residents send
applicatidns. coupon to International Correspomtence Schools Canadian, Ltd., Montreal, Canada.

I
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SPEEDS SERVICE —MAKES MONEY—PLEASES CUSTOMERS
e ————— i . W e g

How’'d you like to know what’s wrong with a cus-
tomer’s TV receiver before you make your service call?
You do with the new RAYTHEON TV SERVICE
SAVER plan.

Here’s how this wonderful new Raytheon servicing
method works:

Both you and your customer have booklets in which
are photographs showing 40 different picture condi-
tions that may occur on the screen of a defective TV
receiver. From 90 to 95% of all the troubles that may
develop in a TV receiver are covered by these pictures.
Ilustrations are numbered and when a set falters, the
‘customer simply finds the pic-
ture in the booklet that
matches the condition on the
screen and then calls you and
tells you what number it is, and
which of 5 sound conditions
exist.

e e ey

Your booklet and a wall chart which you can place
near your phone show the same set of numbered pic-
ture patterns, and in addition the booklet explains ex-
actly what tubes, components or circuits may be caus-
ing the trouble and suggests what and where to
test.

This pre-call knowledge of what ails a receiver helps
you to greater profit in three ways: (1) You can go on
a job with complete technical information about the
required repair; (2) You can go on the job with all
fiecegsary parts and tubes; (3) You can clean up nui-
since calls and avoid many needless call-backs by tele-
phone. Then, too, it means satisfied customers — cus-
tomers who see you go right to the root of the trouble
and make repairs quickly and expertly.

Be sure to ask your Raytheon Tube Distributor how
you can get in on this exclusive servicing asset — the
RAYTHEON TV SERVICE SAVER plan. Act now,
anid be the first in your locality.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE: —

RADIO-ELECTRONICS
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G-E DUAL COAXIAL SFEAKER
Model A1-400

New approach to coaxial speaker de-
sign—high sensitivity at low cost.
Exceptional Balance between speakers
with G-E Adoustic Balancer. Newly
developed Pressure Equalizer . . . a
wavefront shiaping plug . . . provides
smooth tweeter response.

G-E PREAMPLIFIER-CONTROL UNIT
Mbdel A1-200

Combines furctions of equalized pre-
amplifier plu; adjustable record com-
pensation, program input selection,
tone controls and volume control.
Matching upit for the “Custom
Music” amplifier. Self-powered for
use with any| installacion.

|
G-E SPEAKER ENCLOSURE
Model A1-406 (6 cu. tt.)
Attractive cofner or wall cabinet in
hand-rubbed | blond or mahogany
veneers. "Diiu—ibutcd port™ design
provides full Jow frequency response.
Tonal range¢ with G-E Coaxial
Speaker—40 tf 15,000 cycles

i 204 can ped you co%&/(mce o
GENERAL @ ELECTRIC

NOVEMBE

R, 1953
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G-E POWER AMPLIFIER
Model A1-300
A medium power, compact amplifier
designed t0 provide needed speaker
power. Essential element in the new
General Electric “Custom Music” En-
semble. Delivers high-fidelity per-
formance at very low cost.

G-E DELUXE TONE ARMS
A1-500 (127) A1-501 (16”)

For home or broadcast station use.
Compatible with the exceptional qual-
ity of G-E cartridges. Calibrated sty-
lus pressure adjustment...4 10 14
grams. They were developed 0 im-
prove record reproduction in every
installation.

x
_,.,17" |m75

PROGRESS 4

A N |
777 ??VV P
[T S

-

FOR SUPERIOR PERFORMANCE...
LOW COST...MINIMUM SERVICE...
INSTALLATION ECONOMY!

@ Through the pages of nine top consumer
magazines...in display rooms...on FM broad-
casts...and at shows millions are discovering
—indicating a prefererce for—the unique fea-
tures of a G-E Custom Music Ensemble. Here
-is the single package of matched bigh-fidelity
equipment you need to expand your audio
business, assure satisfied customers. Get in tune
today with the growing popularity of custom
audio installations...add to your net profit
...with complete General Electric equipment!

Individual components or the complete en-
semble now available! Call a local G-E dis-
tributor or write for information.

SEND FOR COMPLETE INFORMATION

General Electric Company, Section 45113

> Electronics Park, Syracuse, N. Y.
r -\AA:ARS OF ELECTRICAL LL

Please send me specifications and other data on the
new G-E Custom Music Ensemble.

www americanradiohistorv com
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in Merit’s line
but complete coverage

where it counts!

Keep inventory at a
minimum, profits high with
Merit’s designed - for - action
line. Among the new, quick-
turnover 1tems recently added:

X" for Motorola
 ment, a new

series of yokes and TV power
transformers. Find Merit’s
complete line listed in John
Rider’s Tek-File and Howard
Sam’s Counter Facts and
Photo Facts—Tape Marked*
to help you.

And! Be sure to get
Merit’s new, really complete
Replacement Guide.@

Forty pages of replace- ;=
ment data and schematlcs, in-
cluding IF-RF coils, an exclu-
sive Merit feature.

*originated by Merit

M E R I T

Coil & Transformer Corp.
4425 North Clark Street,
Chicago 40, Illinois

RADIO BUSINESS

company’s several divisions, explaining
how this product contributes to the

| advancement of communications.

Simpson Electric Co., Chicago, de-

| vised a new king-size “doodle pad.”

|
|

|

Printed in two colors, the pads measure

)

17 x 22 inches. They are being dis-

tributed to’ Simpson customers by the
company’s representatives.

Production and Sales

RETMA reported that 269,622,417
receiving tubes and 5,831,271 cathode-
ray tubes were sold by manufacturers
during the first seven months of 1953.
The association also reported the manu-
facture of 4,150,625 TV sets and
7,941,001 radio sets for the same period.
TV output for this period set a new
record and radio production was nearly
2,000,000 above the first seven months
of 1952.

Business Briefs

. The RCA Tube Department, Harri-
son, N. J., has made two components
for use with 90-degree, 27-inch TV
picture tubes available to TV service
technicians for replacement purposes.
They are a deflection yoke (219D1)
and a horizontal output and high-volt-
age transformer 235T1.

. General Electric, Syracuse, N. Y.,
has begun production on new all-welded
metal hermetically sealed junction
transistors. The new transistors have
essentially. infinite life expectancy and
power ratings up to three times those
of any previously announced transis-
tors. Pilot production is now under
way at the General Electric plant at
Electronics Park. Engineers there are
also engaged in the development of a
small transistorized portable radio.

. United Motors Service Division of
General Motors, Detroit, is now market-
ing its u.h.f. and v.h.f. antennas through
electronics parts distributors. The line
consists of a dual-V antenna, bow tie,
bow tie with reflector, conical, two-bay
conical, four-bay conical, u.h.f. corner
reflector, u.h.f rhombic and indoor
antenna.

. The Board of Directors of the
Radio Parts & Electronic Equipment
Shows, Inc., voted to allocate $15,000
to match a similar amount already
provided by NEDA to sponsor a com-
prehensive educational program for
electronic parts distributors through a
series of seminars in centrally located
cities throughout the country.

. . Raytheon Manufacturing Co.,
Waltham, Mass., won the 1953 engi-
neering award of the Society of Hear-
ing Aid Audiologists for its achieve-
ment in transistor design and production.

www americanradiohistorv.com

. . Scott Radio Laboratories’ presi-
dent John S. Meck asked the Federal
Trade Commission to provide a stand-
ard for high-fidelity performance and
to take steps to protect the public
from pseudo products. He urged that
the term ‘‘high-fidelity” be used only
for bona fide high-fidelity equipment.

. RETMA executive vice-president
James D. Secrest, in a talk before the
Radio and TV Service Clinic and Elec-
tronics Fair in Fort Worth, Texas, said
that both TV sets and servicing were
much better today than they were a
few years ago.

. Pioneer Electronics Corp., Santa
Monica, Calif., conducted a survey
which indicated that the Western market
would have upward of 4,000,000 TV sets
and a picture-tube replacement busi-
ness of about 1,000,000 annually within
a few years. The company is preparing
for production of 1,000 picture tubes
per day.

. Ampex Corp. was selected as the
new name of Ampex Electric Corp.,
Redwood City, Calif.

. Radio City Products, New York
City, introduced a plan whereby its
distributors would be able to finance
carrying a sufficiently large stock of
its test equipment.

. Sylvania Electric Products, an-
nounced the production of its 5,000,-
000th TV picture tube by its two tube
plants in Seneca Falls, N. Y. and
Ottawa, Ohio.

. Erie Resistor Corp.. Erie, Pa., de-
vdoped a new method for producing
copper-foil printed circuits. It involves
embossing copper foil in laminated
bakelite sheets.

. Radio Apparatus Corp. states that
its Monitoradio two-way communica-
tions equipment is being used in the
44-vehicle General Motors “Parade of
Progress” caravan touring the nation.

. . Transvision, Inc., New Rochelle,
N. Y., is now building coin-operated TV
sets for hotel use.

New Plants and Expansions
Audio-Master Corp. moved to larger

quarters at 17 E. 45th St., New York
City.
Berlant Associates, Los Angeles,

Calif., manufacturer of tape recorders,
completed an extensive expansion and
renovation program which more than
doubles existing floor space.

Bradford Components, Inc., a new
electronic component manufacturing
firm, was formed with headquarters in
Bradford, Pa. The new company is
headed by F. G. Schermerhorn, form-
erly with Aerovox and Speer Resistor
Corp. The company will specialize in
wire-wound resistors, precision coils,
and subassemblies of all types.

General Electric expects to increase
production of its aluminized TV tubes
by 50% with a multi-million-dollar re-
tooling project now under way at its
Buffalo and Syracuse plants.

Simpson Electric Co., Chicago, has
doubled its production facilities within
the past year, following the expansion
of its Lac du Flambeau, Wis.,, plant
and the opening of a new plant adjacent
to the Chicago plant. END

RADIO-ELECTRONICS
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. WANT MORE PAY? MORE SECURITY? A JOB WITH FUTURE UNLIMITED?
\ VETERANS! CIVILIANS! NO EXPERIENCE NECESSARY!

¢/ TELEVISION

'll train you at home... in your spare time

for better-pay jobs in TV
' eare MIORE

L. C. Lane, B.S. M.A.
Prescdent Radip-Tetevision Traiming 2ssociation
Executive Director: Pierce School of Radio &
Television

earn MORE

I give you ALL the practical training you
need to qualify for the highest-paid tech-
nician jobs in TV

M=TV TECHNICIAN TRAINING

1954(€St. ]

g B0 | S MORE MONEY AND A CAREER

Shotions 118 Stations 224

ARE ‘WAITING FOR YOU HERE!

Earn while you learn by repairing TV sets
for friends and neighbors. Many of my
students make up to $25 a week in spare
time . .. pazy for their entire training this
No experlence necessary! You learn by way . . . start their own money-makirg
practicing |with equipment I send you. It’s service business. When they compleze
easy! I givle you the same successful guid- P R o o F g training and go into TV fu“' time, their
ance tha’trcas helped hundreds of men to- e earnings zoom into big figures! My gradu.
wards a career. Many started with only TV NEEDS THOUSANDS ates are now working at RCA, NBC.TV,
grammar school training OF TECHNICIANS! CBS-TV, DUMONT TV and numerous

FM- v TE(HN'(EAN TRA'N'NG Ot er, TV, ttudﬂos and plants.

TV is commg.intoMpractical!y Z 2
Saves you | months if you have previous SYEIY community. More than3le o S
Armed Forces or civilian radio experience! 2000 w#ew TV stations author- ®RGET
Train at home. I give you kits, plus ized in this country alone! Thou-: . SER
equipment to build BIG SCREEN TV RE. *ands of new studios being Sgicr gy ;
CEIVER. pnd FREE FCC COACHING 2322 "gqu;—gmengﬂctoming Soib & ?
COURSE! | Everything AT NO EXTRA narket. Millions of new TV-set

1
COST! owners will need servicing. It’s

[T VRR L TR IR T YL :he rich field of the future with
(”Y AT No EXTRA (OST' 3?)"1;/), -making opportunities

.if you get in on the
ou get two weeks, ours, of inteén-  zround ficor. There just won't be
sive Labpratory work on modern elec:  gpnovgh TV Technicians to go
tronic equipment_ at our associated ,rouwnd. It's your
school in New York City — Pierce chance of a lifetime B
School of Radio and Television. And I  §5r GOOD EARNINGS will
give you all this AT NO EXTRA |, ; TOP OB or |
COST whatsoever, after you finish your yoUR OWN BUSI-
home study training in the Radio-FM-  wEgser

TV Technician course and FM-TV

Technici

g.ﬁ' Enough equip-
G ., Jment to start

4 your own

. h ome
#Z% Labora-
tory! You

e learn by
’ doing. | give
you ALL tte
equipment. You
build and keep
a professional
GIANT SCREEN
TV RECEIVER com-
plete with mammoth
picture tube (takes any
size up to 21 inch) ...ako a Super-Het Radio Re-
ceiver, RF Signal Gen(rat( .r, Combination Voltmeter-
Ammeter-Ohmmeter, -V Telephone Transmitter,
- Public Address System, AC-DC Power Supply, and

““ more! 15 full Kits' All tutes supplied, too!

°#aﬁz:r.z::° voucetalL 4 FREE!

Juse by mailing coLpon. Try the Sample Lesson Read how
and where you car make big money in"TV. enslly

P
I// ”llm.-,,, ' £

Public Acdress System

mportant BETTER PAY JOBS re-
quiring FC Llcense You get this training
AT HOME and AT NO EXTRA COST!
Top TV jobs go to FCC licensed techni.
c1ans.

NEW! PRACTICAL TV CAMERAMAN
~ & STUDIO COURSE!

(For men with previous radio i

= and TV training) M
'I.train you at home for an exciting
) high pay job as the man behind the TV
N camera. Work with TV stars in TV
studios or '"on location” at remote

|

I

Combination
Voltmeter-
Ammeter-

Ohmmeter

: 7
‘0’ y " [ 3
/l/ 1!////1';"".,..

pick-ups!| A special one-week course of
practical work on TV studio equipment
at Pierce [Schoo! of Radio & TV, our as-
socucne resident school in New York City, .

BhiERC fi=rSdyuponiy Cuaradudlion; " BB M. Leonard C. Lane. Pre:ident |
‘I““‘Im'"" RADIO-TELEVISION TRAINING ASSOCIATION [
B s Easc 19th Stree, New York 3, N, Y.Dept. R-11A
b4 * ] Dear Mr. Lane: Mail me your NEW FREE BOOK. .
r~ snow me ow Tan make -
supe;;r::;"e“'v" . VISION. I understand 1 am under no obligation .
MY SCHOOLS FULLY AFPROVED TO [l 2nd no salesman will call. ||
TRAIN VETERANS UMDER NEW G.l. o {PLFASE PRINT PLAINLY) =
BiLlL! 1f discharged after June 27; NAME AGE
1950 — CHECK COUPOM! Also ap- [ ] |
proved for RESIDENT TRAINING in ADDRESS .
New York City at Pierce School of | CITY ZONE STATE
Radio and Television . . . qualifies you . -
for full kubsnsience ullowunce up to . O Radio- FMI TQ/MTE:}!I\}:(FESTED IN: VETERANS!
$160 per| month. Write fer detalls. R Signal Generator B Course Check here for n
3 FM.TV Technician Course Training under .
. TV Cameraman & Studio NEW G.I. Bl“

RADIO-TELEVISION TRAINING ASSOCIATION
52 EAST 19th STREET, NEW YORK 3, N. Y. Course
Licensed by the State of New York e Approved by the VA L HEEENSEEREENEEER ‘

NOVEMBEF. 1953
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DESIGNED
BY AND FOR YUU '

New (BS-Hy1roN Tube-and-Tool Caddy }

Another Tube Caddy? Yes. but you service-dealers helped us design this one.
Helped us throw out a dozen almost-right designs. Stayed with us until the CBS-
Hytron Tube-and-Tool Caddy became your Caddy. Built the way yor want it.

Your new Caddy has literally dozens of features . . . many unique. Here are
only a few: Roomy . . . holds 218 tubes! Also all vour necessary tools, small parts,
volt-ohmmeter, flashlight, and reference data. Compact . . . functional design
wastes not one inch of space. Accessible . . . everything in sight and reach. Rugged
... strong, tip-proof — used safely as seat. Test Mirror . . . reversible for protec-
tion — mounted in cover supported by adjustable friction hinge.

Sorry, there’s just not enough space to tell all. But see your new Caddy vour-
. e self at your CBS-Hytron dis-
tributor's. He has a red-hot
deal for you. He'll show you

Open back

how amazingly easy it is for Open front
you to own this umque CBS- aad top
Hytron Tube-and-Tool views.

Caddy. See him today.

‘ New CBS-HYTRON Twin Pin Straightener

Rali ol )
Ever wished yvou had a combination 7-Pin and 9-Pin Straightener?
One that was handy. compact, light? But also a precision job, just like:
CBS-Hytron’s original 7-Pin and 9-Pin Straighteners?

Here it is: The new CBS-Hytron Twin Pin Straightener. SH79.
Same life-time, wear-and-corrosion-resistant steel dies. Same individ-
| ually drilled. precision pin-circle holes. Same absence of guide-posts,
! permitting that final touch of sidewise straightening. The “Twin” is
also roll-proof.

And the Twin is only 98¢ net. Get at least two. . . for pocket, tool kit,
bench. Call your CBS-Hytron distributor today. Yes, he still has the
famous individual CBS-Hytron 7-Pin and 9-Pin Straighteners at only
65¢ each net. Get them, too.

CUTTING YOUR CALL-BACKS WITH CBS-HYTRON CTS-RATED* 5AW4 and 6CU6?

They're the most-talked-about tubes in TV today. CBS-
Hytron CTS-Rated 5AW4 and 6CU6 are both rated for
dependable Continuous Television Service. Heavy-duty
work horses, they replace the 5U4G and 6BQ6GT re-
spectively.

Brand new designs, not just improved tubes, the 5AW 4
and 6CU6 have big safety factors. Give you long . . . long
trouble-free life. Loaf in those hard-working, heavily

loaded rectifier and horizontal amplifier sockets . . . even
in 21-inch jobs.

Start slashing your call-backs with these tubes right
now. 5AW4 and 6CUS6 are available only from your CBS-
Hytron distributor. See him today. Ask for complete
5A W4 and 6CU6 data. Or write direct. Above all, don’t tet
another day slip by without trying these wonderful, new
CBS-Hytron CTS-Rated tubes.

p. S. Yes, more CBS-Hytron CTS-Rated tubes are coming. Watch for them.

*Roted for
Continuous
Television

Service

A Division of Columbia Broadcasting System, Inc.

A MEMBER OF THE CBS FAMILY: CBS Radio * CBS Television » Columbia Records, Ine,
CBS Laboratories o CBS-Columbig, Inc. * and CBS-Hytron

Manufocturers of
Receiving Tubes Since 1921

RECEIVING ., TRANSMITTING . . . SPECIAL-PURPOSE AND TV PICTURE TUBES » GERMANIUM DIODES AND TRANSISTORS
RADIO-ELECTRONICS

wWwWw americanradiohistorv.com
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J. E. SMITH
President
National Radio
Institute
Washington, D.C.
40 years of suctess
. training men at
home in spare time.

Practice Broadcasting
with Equipment | Send

As part of my Communications
Course I send you kits of parts to
build the low-power Broadcasting
Transmitter shown at the left.
You use it to get practical experi-
ence putting a station “‘on the air,”
performing procedures demande:

of Broadcasting Station Operators.
An FCC Commercial Operator’s
License can be your ticket to a
better job and a bright future;
my Communications Course gives
you the training you need to get
your license. Mail card below and
see in my book other valuable
equipment you build.

| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

Practice Servicing
with Equipment | Send

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

AVAILABLE TO

VETERANS

UNDER G.I. BILL

F_------------------_l---------------

CUT OUT AND MAIL THIS CARD NOW

Television is Growing Fast
MukinglNew Jobs, Prosperity

More than 25 millign homes now have Television sets
and thousands more are being sold every week. Well
trained men are needed to make, install, service TV sets.
About 200 television stations on the air with hundreds
more being built. Think of the good job opportunities
here for gualified tachnicians, operators, etc. If you’re
looking for upportunilty get started now learning I%adlo-
Television at home|in spare time. Cut out and mail
fostage free card. J. E. Smith, President, National Radio
nstitute, Washingtgn, D. C. OUR 40TH YEAR.

N N N N W = N N N N N N N N NIN N N N N N ¥ |

Sample Lesson & 64-Page Book

Both FREE

This card entitles you to Actual Lesson on c‘erv1cm
shows how you learn Radio-Television at home. You
also receive my 64-Page Book, “How to Be a Success
in Radio-Television.” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, I. C.

Mail me Lesson and Book, "How to Be a Success in Radio-
Television.” (No Salesman will call. Please write plainly.)

NAME L da. )y y s s o-p L s Befob o B AGE. ... ..
ADDRESS. . ...
(O | SRS e T E .....ZONE... .STATE...... ...

VETS Jicoee o prtheiied

BCDEFG
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Train at Home to JumpYour Pay

asaRADIO-TV Technician

Get a Better Job—Be Ready for a Brighter
Future in America’s Fast Growing Industry

Training PLUS opportunity is the PER-
FECT OMBINA%ION for job security,
good pay, advancement. When times are
ood, the trained man makes the BETTER
AY, GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
you and your family more of the better
things of life.

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

NRI Training Leads
to Jobs Like These

Chief Technitian Operator in Army,

Chief Operator Navy, Marine Corps,
Power Monitar Coost Guard
Recording Operator  Forestry Service
Remote fomd' Dispatcher

Operator Aiaavwl Radio

|
ICING perator
Ho:\:rund Avuto AVIATION RADIO
adios Plane Radio Operator

P. A. Systems Transmitter Technician

elevision Raceivers
tronic Centrols
FM Radios

Recelver Tochnician
Airport Transmitrer

ator
IN .RAD|O PLANTS TELEVISION
Design Assistant
Transmitter Design  Pick-up Operator
Tec! o Voice Transmitter
Service Manager Operator ..
Toster Television Technician
SeEvidoman cho\un Control
earch istan perator
Res e 0 Service and
SHIP AND HARBOR Maintenance
RADIO Technician

Chiof Operctor

erat ICE RADIO
% 3 Eﬁnﬂ: Operator
iver Serviceman

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

My Training is Up-to-Date

You Learn by Practicing

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

Naturally, my training includes Tele-
vision. I have, over the years, added more
and more Television information to my
courses. The equipment I furnish students

ives experience on circuits common to

OTH Radio and Television.

Find Out About the Tested

Way to Better Pay

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

You take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, '"How to Be a Success in
Radio-Television” because it tells you
about my 40 years of training men and
important facts about present and future
Radio-Television job opportunities. You
can take NRI training for as little as $5
a month. Many graduates make more than
the total cost of my training in two weeks.
Mailing postage free card can be an im-

ortant step in making your future success-
?ul‘ J. E. Smith, President, National Radio
Institute, Washington 9, D. C. OUR 40TH
YEAR.

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

BUSINESS REPLY CARD

No Postage Stamp Necessary |f Mailed In The United States

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

&-------------

www americanradiohistorv.

J. E. Smith, president
National Radio Institute

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

| TRAINED THESE MEN

$10 a Week
In Spare Time

l ot earned as much as $10

Handicapped

but Succeosstul
1 am now Chief Engl-
neer at WHAW. My
left hund I8 off at the
wrint. A maneando. ..
If he wants to.”" R. J. !
Bulley, Weston, W. Vi, -

‘‘Before finishing. I

s week in Radio servie-
ing, in my spare time. [
recommend NRI”. 8.
J. Petruff, Miaml. Fla.

Has Own
Radio-Television Shop

"Doing Radio and
Television servieing fult
time. Have my own
shop. [ owe my success
to NRI.” Curtis 8tath,
Fort Madison. Iowa.

Control Operator,
Station WEAN

1 recelved my licenw
and worked on ships.
[ Now with WEAN an
control operator. NRI
course v complete,” R
Arnold. Rumford. R. I.

Has Growing
Business

*Anm becoming expert
Teletriciun as well an
Radlotriclan. Without
your course this would
e impossible,. " v
Brogan. Loulsville, Ky.

Got Pirst Job
Thru NRI
““My firat Job was with
KDLR. Now Chler
Engr. of Radio Equip-
ment for Police und
/‘ Fire Dept.”* T. Norton,
= Hanllton, Ohio.

Find Out What RADIO-TV Offers You

N

Start Soon to Make *10,
$15 a Week Extra Fixing Sets

Keep your job while training. = .

Many NRI students make $10, | ; .
$15 and more a week extra fixing
neighbors’ Radios in spare time
starting a few months after en-
rolling. I start sending you
special booklets that show you
how to fix sets the day you en-
roll. The multitester you builc
with parts I furnish helps dis-
cover and correct troubles.

Do You Want Your Own Business?

Many NRI trained men star:
their own successful Radio-Tele-
vision sales and service businesa
with capital earned fixing Radios
in spare time. My book tells how
you can be your own boss. Jo=
Travers, a graduate of mine, in
Asbury ParEl,‘ N.J., writes: *'I'va
come a long way in Radio and
Television since graduating.
Have my own business on
Main Street.”’

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

Practice Broadcasting

| with Equipment | Send
Y
i\
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As part of my Communications
Cour=e I send you kits of parts to
build the low-power Broadcasting
Transmitter shown at the left.
You use it to get practical experi-
ence putting a station “‘on the air,”’
performing procedures demanded
of Brcadcasting Station Operators.
An FCC Commercial Operator’s
License can be your ticket to a
better job and a bright future;
my Communications Course gives
you the training you need to get
your license. Mail card below and
see im my book other valuable
equipment you build.

| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

with Equipment | Send

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

Practice Servicing

AVAILABLETO

VETERANS

UNDER G.I1. BILL

F-----------------------------__--___---

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

Both FREE

/ The ABC:
| isnc o

Television is? Growing Fast
Making New Jobs, Prosperity

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

W

$-----------

w.americanradiohistorv.com

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You’%l
also receive my 64-Page Book, “How to Be a Success
in Radio-Television.” i'lail card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, C.C.
Mail me Lesson and Book, “How to Be a Success in Radio-

Television.”” (No Salesman will call. Please write plainly.)
NAME 1 'ER ‘ .. AGE. .. .
ADDRESS. . ... ... .. ... ... ... ...

CITY0. sowcwh i al s ... ZONE... STATE..

VETS Jadeee

B CDETFG
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Train at Home to JumpYour Pay

asaRADIO-TV Technician

Get a Better Job—Be Ready for a Brighter

Future in America’s Fast Growing Industry

Training PLUS opportunity is the PER-
FECT OMBINA’¥ION for job security,
good pay, advancement. When times are
ood, the trained man makes the BETTER

AY, GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
you and your family more of the better
things of life.

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

NRI Training Leads
to Jobs Like These

BROADCASTING
Chief Technician
Chief Operator
Power Monitor
Recording Operator
Remote Control
Operator

SERVICING

Home and Auto
Radios

P. A. Systems

Television Receivers

Electronic Controls

FM Radios

IN RADIO PLANTS
Design Assistant
Transmitter Design
Technician
Service Manager
Tester
Serviceman
Research Assistant

SHIP AND HARBOR
RADIO

Chief Operator
Assistant Operator

R lephone
Wl =

GOVERNMENT RADIO

Operator in Army,
Navy, Marine Corps,
Coast Guard

Forestry Service
Dispatcher

Airways Radio
Operator

AVIATION RADIO

Plane Radio Operator

Transmitter Technician

Receiver Technician

Airport Transmitter
perator

TELEVISION

Pick-up Operator

Voice Transmitter
Operator

Television Technician

Remote Control

perator

Service and
Maintenance
Technician

POLICE RADIO
Transmitter Operator
Receiver Serviceman

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

My Training is Up-to-Date

You Learn by Practicing

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

Naturally, my training includes Tele-
vision. I have, over the years, added more
and more Television information to my
courses. The equipment I furnish students
%lves experience on circuits common to

OTH Radio and Television.

Find Out About the Tested

Way to Better Pay

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

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

FIRST CLASS

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

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

&-------------

www americanradiohistorv.

J. E. Smith, President
National Radio Institute

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you

are now . .

RE . .

Mail card below now.

. 8o the
so they acted!

™ By

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

I TRAINED THeSE MEN

Handicapped

but Successful
“T am now Chief Engi-
neer at WHAW. My
left hand i8 off at the
wrist. A manecuando . . .
if he wants to.” R. J.
Balley. Weston, W. Va.

Control Operator,
Station WEAN

“I recetved my llcenm:

»

Fad

. |

$10 a Week

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

Has Own
Radio-Yelevision Shop

""Doing Radio and

@ e and worked on shilps. Television servictag full
[N Now with WEAN an time. Have my own
- control operator. NRI shop. I owe my success

“ t course ls complete.”’ R. to NRI.'™ Curtis Stath,
Arnold, Rumford, R. I. Fort Madison, Iowa.
Has Growing Got First Job
Business Thru NRI
‘‘Am becoming expert *My first job waa with
- % Teletriclan as weil as - KDLR. Now Chlef

Radlotriclan. Without

your course this would

*)e impossible.’’ P,
,.,..a-."“ Brogan. Loulsville, Ky.

Engr. of Radlo Equip-
ment for Police and
Fire Dept.”" T. Norton,
Hamiiton, Ohlo.

'Find Out What RADIO-TV Offers You

SAMPLE LESSON
nd 64-PAGE BOOK

.

Start Soon to Make *10,
$15 a Week Extra Fixing Sets

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

Many NRI trained men start
their own successful Radio-Tele-
vision sales and service business
with capital earned fixing Radios
in spare time. My book tells how

ou can be your own boss. Joe

ravers, a graduate of mine, in
Asbury Park, N.J., writes: *'I've
come a long way in Radio and
Television since graduating.
Have my own business on
Main Street.”

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

Pracﬂce Broadcastmg
with Equipment | Send

As part of my Communications
Coursge I send you kits of parts to
build the low-power Broadcasting
Tranemitter shown at the left.
You use it to get practlcal experl-
ence putting a station “‘on the air,’

perfoyming procedures demande

of Broadcasting Station Operators.
An FCC Commercial Operator’s
License can be your ticket to a
bettexr job and a bright future;
my Communications Course gives
you the training you need to get
your license. Mail card below and
see in my book other valuable
equipment you build.

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

AVAILABLETO

VETERANS

UNDER G.1. BILL

F---------------------------------

Practice Servicing
with Equipment | Send

| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

o W

Television is

Growing Fast

Making New Jobs, Prosperity

More than 25 milli
and thousands mor
trained men are neeg
About 200 televisio
more being built. T

pn homes now have Television sets
p are being sold every week. Well
led to make, install, service T'V sets.
n stations on the air with hundreds
hink of the good job opportumtles

here for qualified technicians, operators, =tc. If you’re
looking for opportunity get started now learning Radio-
Television at homek in _spare time. Cut out and mail

ostage free card. J.

E. Smith, President, National Radio

nstitute, Washingtpn, D. C. OUR 40TH YEAR.
|

&-----------

W americanradiohistorv.com

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

Both FREE

This card entitles you to Actual Lesson on Serwcm
shows how you learn Radio-Television at home. You
also receive my 64-Page Book, “How to Be a Success
in Radio-Television.” i’lall card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, D.C.

Mail me Lesson and Book, “How to Be a Success in Radio-
Television.” (No Saleaman will call. Please write plainly.)

NAME 2300 5 5 o0 iv: 15 EErermm 30E BB 5 Lo had 188 36 AGE. . . ..
ADDRESS ... .. .. .. ... .. ... .. ...
CITY... .................. .. ZONE STATE.. ... ..

write in date
of discharge. . ... .. .. ... ...
B CDETFG
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Train at Home to JumpYour Pay

asaRADIO-TV Technician

Get a Better Job—Be Ready for a Brighter
Future in America’s Fast Growing Industry

Training PLUS opportunity is the PER-
FECT OMBINA’?‘ION for job security,
good pay, advancement. When times are
5 ood, the trained man makes the BETTER

AY GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
you and ﬂ(fmr family more of the better
things of

Radio-Television is today’s opportunity
field. Even without Television, Radio 18
bigger than ever before. Over 3,000 Radio
Broadcastin%]Stations on the air; more than
115 million home and Automobile Radios
are in use. Then add Television. Television
Broadcast Stations extend from coast to
coast now with over 25 million Television
sets already in use. There are channels for
1,800 more Television Stations. Use of

NRI Training Leads
to Jobs Like These

BROADCASTING
Chief Technician
Cl Operator
Power Manitor

Recording Operator

Remote Control
Operator

SERVICING
Home and Auto
Radios
. A, Systems
Monlnén Receivers
Electronic Controls
FM Radios

IN RADIO PLANTS
Design Assistant
Transmitter Design
Technician
Service Manager
Tester
Serviceman
Research Assistant

GOVERNMENT RADIO

Operator in Army,
Navy, Marine Corps,
Coost Guard

Forestry Service
iDi'puuhsr

Airways Radio
Operator

. AVIATION RADIO

Plane Radio Operator
Transmitter Technician
Roulve!rfethnkion
Airson ransmitter

rafor

TELEVISION
Pick-up Operator
Voice Transmitter
Operator
Television Technician
Remote Control
- Operator

Service ond

311 AND HARBOR Maintenance
RADIO

Technician
Chief Operator
As Operator  POLICE RADIO
Ra phone 'ronsmitter Operator
(g & Receiver Servicemon

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

My Training is Up-to-Date

You Learn by Practicing

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

Naturally, my training includes Tele-
vision. I have, over the years, added more
and more Television information to my
courses., The equipment I furnish students

ives experience on circuits common to

OTH Radio and Television.
Find Out About the Tested

Way to Better Pay

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

You take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, 1;horouiI I want you to see my
64-page book ow to Be a Success in
Ra 10-Televm10n because it tells you
about my 40 years of training men and
important facts about present and future
Radio-Television job opportunities. You
can take NRI training for as little as $5
a month. Many graduates make more than
the total cost of my training in two weekas.
Mailing postage free card can be an im-
Fortant atep in making your future success-

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

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Moiled In The United States

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

Ml EEEEE=ESERE

J. E. Smith, President
National Radio Institute
The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
atx;e now . . . reading my ad! They decided
the

should KNOW MORE . . . so the
could EARN MORE . . . so they actedy ‘

Mail card below now.

| TRAINED THESE MEN

$10 a Week
In Spare Time

‘*Betore finishing, I
earned as much as $10

KHandicapped
but Successtul

‘I am now Chlel Engl- .
L 3 neer at WH MMy ot

N

EJ‘

left hand s orr At the
Wwrist. A man can do .
if he wants to.” R.
Balley, Weston, W. Va.

Control Operator,
Station WEAN

“I recetved my license
and worked on ships.
Now with WEAN ax
control operator. NRI
course is complete.” R.
Arnold. Rumford, R. I,

a week in Radio servlc-
ing, in my spare tlme I
recommend

J. Petrufr, Miami, Fla

Has Own
Radio-Television Shop

“Doing Radio and
Television servicing full
time. Have my own
shop. I owe my succeas
to NRI."* Curtis Stath.
Fort Madlson, Iowa.

KHas Growing Got First Job
Business Thru NRt
Y. "“Am becoming expert My first job was with
- Teletriclan as well as - KDLR. Now Chief
Radiotrician. Without o Engr, of Radlo Equip-
your course this would e ment for Police and

A
Find Out What RADIO-TV Offers You

be impossible.”” P,
Brogan. Louisville, Ky.

SAMPLE LESSON

Fire Dept.” T.
Hamllton. Ohto.

und 64-PAGE BOOI(

Start Soon to Make 10,
$15 a Week Extra Fixing Sets

Keep your job while training. - —
Many NRI students make $10, |
$15 and more a week extra ﬁxmg
neighbors’ Radios in spare time
starting a few months after en-
rolling. I start sending you
special booklets that show you
how to fix sets the day you en-
roll. The multitester you build
with parts I furnish helps dis-
cover and correct troubles.

Do You Want Your Own Business?

Many NRI trained men start
their own successful Radlo-Tele-
vision sales and service business
with capital earned fixing Radios
in spare time. My book tells how
you can be your own boss. Joe
Travers, a Eraduabe of mine, in
Asbury Park, N. J., writes: “I've
come a long way in Radio and
Television since graduating.
Have my own business on
Main Street.”
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NEW HOME OF ALLIED RADIO
vltra-modern facilities TO SERVE YOU BEST

g§§§§§

the only
COMPLETE
catalog for

get your
valve=-packed

1954
ALLIED

268-PAGE CATALOG
The World's Largest Stocks

e TV and Radio Pas
e Test Instruments
o High-Fidelity Equ pment
o Custom TV Chassis
e AM, FM Tuners and Radios
e Recorders and Supplies
o P. A. Systems, Accessories
e Amateur Skation Gear
o Builders’ Kits, Supplies
o Equipment for Industry

everything in
TV, Radio and
Industrial

Electronics

You’ll want the ore complete Buying Guide to
Everything in E'ectronics—268 pages packed
with the world’s largest selection of quality

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

TV antennas and accessories; AM and FM turers
and radios; everytFing in High-Fidelity custom
components; latest P.A. Systems and accessories;
recorders and supplies; Amateur receivers,
transmitters and statioa gear; specialized industrial
electronic equipment; test instruments; builders’
kits; huge list.ngs o parts, tubes, tools, bonks
—your choice of tae world’s most complete stocks of
quality equipment. ALLIED gives you erery

buying advantage: speedy shipment,

expert personal help, lowest prices, liberal terms,
assured satisaction. Get the 1954 ALLIED

Catalog. Keep it nandy —and save time and

money. Serd for your FREE copy tocay.

Fastest Service in
“Electronic Supply

SAVE ON EVERYTHING
IN ELECTRONICS

SEND FOR THE LEADING
ELECTRONIC BUYING GUIDE

ALLIED RADIO

World’s Largest Electrenic Supply House

g
ALLIED. RADIO CORP., Dept. 2-1-3
100 N. Western Ave., Chicago 80, lllinois_

EAS%Y-PAY TERMS TV and HI-FI SPECIALISTS

Use ALLIED'S liberaF Easy
Payment Plan—only 10%
down, 12 months to pay—ro
corrying chorge if you pay in
60 doys. Available on Hi-Fi
and P, A, units, recorders, TV
l:hassis‘}, test instruments,
AmoteuT gear, etc.

NOVEMBER, 1953

To keep up with developments
in High-Fidelity and TV, look
to ALLIED. Count on us for all

O Send FREE 268-Page 1954 ALLEED Catalog.

the latest releases ond lorgest Name
stocks of equipment in these
important fields. If i's any-
thing in High-Fidelity or Tele- Address
vision——we have it in stock!
City Zone. State.

- o e o ]
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CHANNEL MASTER

Ln[r HCces a

s

s : =

hasically
of VHF antenna |

————— T
e ——— e -

s T = S

=

s ds three folded d|poles tled
hqse on the ngh Band. This

Ths CHAMPION iz another gréat development of the world“femous Chaanel Maste~ loborotories.
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o | |0

Here is a totally NEW kind of antenna, com-
pletely different — in principal and performance
— from any VHF antenna you’ve ever seen! Since
the lifting of the TV freeze means a gradual dis-
appearance of the single-channel VHF area, the
VHF antenna of the future will be a multi-channel
antenna. Prepare now for outstanding reception
on all VHF channels — present and future — with
Channel Master’s super-sensitive CHAMPIONI Gut-
performs every all-channel VHF antenna mcde
today — and many Yagis, too!

COMPARE these features with
the antenna you are now using:

®| Folded dipoles throughout — give close to
300 ohms’ impedance across the entire
band.

@ Screen-type reflector provides high uni-
form gain on every channel, 2 through 13.
Not frequency sensitive — this reflector
provides more than twice as much extra
gain as straight bar reflectors.

Phase-correcting harness is built-in and
\fully assembled; the only wiring you do
is to attach the lead-in.

All-aluminum construction . . . lightweight,
durable, non-corrosive.

| MARVEL OF
= 3 PRE-ASSEMBLY

assembles faster than a
5-element yagi!

Collapsed “Pop-Up’ screen

opens instantly — no loose reds,

elements or hardware. "Tri-Pole’’

assembly features automatic

Bay Spring Lock Action — all dipoles
snap permanently into place
without wing nuts or any other
hardware.

Single

it's a CHAMPION in any area!

‘ 1-bay—Ilocal areas
2-bay-—secondary and fringe areas
4-bay—super-fringe areas

the CHAMPION i

the most sensitive all-channel
VHF antenna ever designed!

THIS ANTENNA...

L iy e

U

T-PERFORMS:
this ... this...
N\

The i—Bay CHAMPION actually
gives you -he performance of:

« Separate 10-clement
Yagis for every High
Band chonnell

» Separcte 5-element
Yagis for everylow
3and chennell

e
e ) L i
= i !
P
v [
4
LEa ¥ q i 7 7l £ Il
Model No. List Price
335 Singly Bay $2083
325-2 2-Bay $4236 |
325-4 4-Bay 388389
Separate Stocking Harness #
3153 12-Bay Harness $208 |
325-5 4-Bay Harness $ 415 ‘

Send fo°* complets “echnical literature.

CHANNEL MASTER CORP. &

¢siimrin e, N V.

or this... '

i LD
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what
INIZL

means

Aluminizing means the efficient use of light —
light is energy—energy is the pay-off.

Aluminizing means a brighter TV picture,
greater contrast, lower beam current, smaller
spot size, sharper focus, reduced screen
scorch—all from the efficient use of light.

On the inside of any TV tube face is a coating
of phosphor crystals—the picture screen. As
the electron beam—tracing the picture—strikes
these crystals, they glow, giving off light in
all directions. And there’s the problem!

Half the light thus generated is inside the tube.
either lost to usefulness or lighting areas that
should be dark. Both brightness and
contrast suffer.

But—put a mirror behind the phosphor and
“wandering”’ light is reflected back through the
tube face. Aluminizing creates this

desired mirror!

To aluminize a picture tube, deposit a
nitrocellulose film evenly over the phosphor.
Over that, deposit a film of aluminum only
millionths of an inch thick— -

~ refieet the licht and just thin ennnch

I~t the electrens pas= thrnsh. Under heat,
evaporate the nitrocellulose film to leave a thin
smooth coating of aluminum. Result—an
efficient light reflecting mirror to
specifications.

Simple as it sounds, Rauland research
engineers worked for three years to solve the
problem and were among the first to do so.

NRauland

Perfection through Research

ng Subsidiary

RADIO-ELECTRONICS
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For opportunities within your reach

See what the RCA

‘Servicing Course
offers you

Good-ﬁuy jobs. A business of your own.

(OPPORTUNITIES FOR GOOD-PAY JOBS
in Television are within your reach when
you study TV Servicing by the RCA Insti-
tutes Home Study Method. Or perhaps
you would like to start a TV Service busi-
ness of your own.

If you are not satisfied with the way
your future now stacks up, see how easily

you can change the course of your career.
RCA Institutes Home Study Course in
TV Servicing is helping thousands of other
people to better jobs. It can help you.
Right now thousands of opportunities are
going begging. There is a critical shortage
of traine¢ TV servicemen. This is your
big opportunity.

Easy-to-understand,
illustrated lessons

The entire course is di-
| vided into ten units of

several individual les-

sons. You study them at

home in ycur spare time.
Ilesson-by-lesson you learn
the theory and step-by-step procedures of
installing TV antennas, of servicing and
trouble-shooting TV receivers. Hundreds of
pictures and diagrams help you understand
the how-it-works|information and the how-
to-do-it techniques. You will be amazed how
easily you absorb|the knowledge of each les-
son, how quickly you train yourself to become
an experienced teghnician.

Experienced engineers and
faculty prepared the course,
grade your lessons

The RCA Institutes
course was written and
2 planned by instructors
,,-__’_f: with years of specialized
experience in training men by home-study
and resident-school methods. The course
embodies RCA's background of television
experience plus knowledge gained in training
several thousand technicians. A study of
the course parallels an apprentice’s training.
Your lessons are carefully examined and
accurately graded by friendly teachers who
are interested in helping you to succeed.

One of the leading and oldest
Radio-Television
training schools

Founded in 1909, RCA
Institutes, Inc. has been
in continuous operation
for the past 44 years. Its
wide exoerience and extensive educational
facilities give students, just like you, unsur-
passed technical training in the highly special-
ized field of radio-television-glectronics.

RCA Institutesis licensed by the University
of the State of New York . . . an affiliate
member of the American Society for Engi-
neering Education . . . approved by the Vet-
erans Administration . . . approved by leading
Radio-Television Service Organizations.

It costs so little
to gain so much

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

SEND FOR FREE BOOKLET —M.il the coupon—
today. Get complete information on the RCA INSTITUTES
Home Study Course in Television Servicing. Booklet gives
you a general outline of the course by urits. See bow this
practical home study course trains you quickly, easily.

Mail coupon in envelope or paste oo postal card.

MAIL COUPON NOW!

RCA lInstitutes conducts a resident school in New
York (ity offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operatipg, Radio Broadcasting, Advanced Tech-
nology.| Wrire for free catalog on resident courses.

RCA INSTITUTES, INC., Home Study Dept. RE 1153
350 West Fourth Street, New York 14, N.Y.

Without obligation on my part, please »end me copy of booklet “RCA INSTITUTES
Home Study Course in TELEVISION SERVIAQNG.” (No salesman will cafl.)

—— — —— —— — —— —— —

®
| Name -
RCA '"STIT“TES' I"co Address e
A SERVICE OF RADIO CORPORATION of AMERICA &y T
350 WEST FOURTH STREET, NEW YORK 14, N.Y. )

www americanradichistorv com
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*“OUR CUSTOMERS TELL US
THAT THE PICTURES ARE
BETTER THAN WHEN THEIR
SETS WERE BRAND-NEW.”’

Says W. T. Gerlach
Roselle Radio and TV Service
1027 Chestnut St., Roselle, N. J.

“Since the first TV sets were delivered
in this area, we’ve installed almost
every type and brand of picture tube,
but we've yet to find any that gives a
picture like the G-E Aluminized Tube.

“Qur tube customers are not only
satisfied—they are downright pleased!
As a result, more than two out of
every three tubes we are installing
are G-E Aluminized Picture Tubes.”

“2 OUT OF EVERY 3 TUBES
ARE G-E ALUMINIZED

Give_nyﬁpufrﬁcustomers TV’s finest picture—and make more money!

¢65% OF OUR PICTURE TUBES SOLD ARE G-E “*GENLRAL ELECTRIC ALUMINIZED PICTURE TUBES
ALUMINIZED. ONE OWNER TELLS ANOTHER."! ARE ONE OF MY REAL BIG MONEY-MAKERS!”
Says Kenneth L. Middleton . . . HILLENS Says Norman Foster . . . Foster Television

740 N. Garey Ave.. Pomona, Cal. 2922 Milwaukee Ave., Chicago, Il
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BRAND-NEW
MIRROR DISPLAY

{
Eye-evidence why a G-E |
Aluminized Tube is up (
td 100% brighter. The
mirror does it! . .. This |
3+color display with /
polished, gleaming
wirror sticks {ront

\

or back to any {lat /
syrface—your store-
window, door, or wall.

FACT-CRANMELD BOOKLET FOR TV OWNERS

we instajf

Aluminizeq Types

Alreal attention-getter! / A
(T S Advarns;
I ahos uny oy T erigd ollié';";

| I,an/ Aluminized Type

42 Aovirriggy o,

B Letus frstall 3-
{3@ ALUM!NIIED

PICTURE TUBE

iery

L

COLOFRFUL STREAMERS

WE INSTALL
PICTURE TUBES!”

Ask for new 6-piece promotion kit!

. o U;[?cqn.u :
Way the Gy Aluminizag o

. BETTER

PHONE-SELLING PRICE GUIDE

.

Lar w .ulo

All these helps are waiting for you
at your G-E tube distributor!

g7 the full kit of G-E Aluminized Tube sales aids! Use them to scll
better-than-new TV!1t’s a sure-fire way to lick competition from inferior
picture tubes offered to your customers.

This mirvor, booklet, and other helps will work hard for you, developing

profitable tube sales. General Electric further supports your efforts by a i GEMERAL @B WLECTAIC ¢
strong coasl-to-coast advertising campaign to TV owners. Ads in LIFE, i
COLLIER’S, and TV GUIDE, reaching some 40,000,000 readers, tell why the MAIL CARD THAT BUILDS INQUIRIES

G-I Aluminized Tube is brighter, better, the finest tube any set can have!
Today many leading TV builders are featuring new-model receivers with
General Electric Aluminized Tubes. Demand (or replacement tubes will sky-
rocket as the finer performance of the aluminized tube is made known by
enthusiastic] set owners.
Take a tip {rom successful service dealers everywhere! Sell TV’s -7’/77%‘%

. 5 N - o : 3
finest picture profitably! Tube Department, General Electric Co., & 7?.;.75.:::?‘\3, o Us e Tt W risy | NEWSPAPER
Schenectady |5, New York. S o Y oy SR TMMN( i i

S PROGRESS Ll__l— ,7' dBEu iMmzep N.'Of 3
Y- § ST / MAT
.@wm”/(/.%wwwz ST g
| /
161-1A7 e :._“";.lullllt ﬂr:i[
3 ‘7""‘?’!—-—.

1 www americanradiohistorv com
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e AC & DC volts:
0-5, 10, 100, 500
1000 V (30 KV with
HYP-1 probe). @ S
ohm ranges from .2

® Continuous cover-
age of all TV & FM
fregs. from 500 ke to
228 mc.

® Sweep width var-

ohmmt:ollooot nz1eg256. iable 0-30 mc.
- o npu ¢ Crystal marker }
; d i 1 iable |
Only E/CD Has All These Featires: P aasent, 'n, Gty St e
® VERYICAL FREQ. RESPONSE: ar e A e L |
flat == 2 db 10 cps — 1. me tors. 360K SWEEP GEN. KIT $34.95.

WIRED $49.95.

© VERTICAL SENS.: .01 voits 221K VIVM KIT $25.95. WIRED $49.95.

rms/inch

o HOR. FREQ. RES2.1 flat = @ db
10 cps — 200 k¢, —4 db ot 500 ke

® HOR. SENS.: .3 volts rms/inch
® SWEEP RANGE: 15 cps-100 ke

3-STEP FREQ.-COMPENSATED
ATTENUATOR elim:nates fraq.
distortion, overiazding.

® CATHODE FOLLOWER Inputs to
both ampiifiers

® PUSH-PULL outpats in both amplifiers
o RETURN TRACE BLANKING
@ INT. VOLTAGE CALIBRATOR

® V & H TRACE ZIPANSION & CENTERING;
1.5X full screem without distortion.

HIGH VOLTAGE PROBE $6.95

I

@ Extends range of YTVMs £ )
& voltmeters to 30 Kv. > I
% ' ’

1

|

megs.
PIX TUBE ADAPTER .
for Tube Testers $4.50. | ,:,_.Dc RRELINISCS

gS.
Checks TV picture tubes o
while In set. ® 1% mult. resistors.

| 214K VIVM KIT $34.95. WIRED $54.95.

® Large 7%2” meter,
3| can't-burn-out circuit.
® AC/DC volts: 0.5,
10, 100, 500, 1000
(30 KV with HV Probe).
® 5 ohms ranges
from .2 ohm to 1000

® Illum. gear-driven
"Speed Rolichart.’

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

® Tests all conven-
tional & TV tubes.

=l ® Measures & tests all
B resistors; .5 ohm to 500
| megohms.

® Every type conden-
; ser, 10 mmf to 5000 mfd.
® 0-500 DC voltage
Bl source for capacitor
leakage testing

950A-K R-C BRIDGE & R-C-L COMP. KIT $19.95.
WIRED $29.95.

MODEL 470X
® DIRECT CONNEZTION to vert. CRT plates. XKIT $79.95.  WIRED $129.50.

® PHASING CONTR3L of Internal 60 cps sine wave sweep.
©® AT FRONT PANEL: intensity mod. input; 60 cps, sawtooth outputs.

FAMOUSB EIC0 AMAZING FEATURE-PACKED ECONOMY-PRICED

425K & PUSH-PULL SCOPE KIT $44.95. WIRED $79.88

NOW! ony

the largest manufacturer of its kind in the world — gives you

LIFETIME SERVICE & CALIBRATION GUARANTEE*

... the Industry’s greatest protection for your test equipment investment!

625K TUBE TESTER KIT $34.95.
WIRED $49.95.

COUNTER CABINET for above: add $10.00 to
Kit or Wired Prices,

e Audlbly signal traces
all IF, RF, Video & Audio
circuits from ANT to
SPKR of CRT In all TV,
FM, AM, etc. without

sw!tc*ﬁ
e Ge Swnlum crystal
S, diode probe responsive
to over 200 mc.

o Integral test speaker.
145K SIG. TRACER KIT $19.85.
WIRED $28.95.

o Fundamentals 150 k¢
to 34 me, harmonics to
102 mc.

I. S-step band switch-

*' at less then our cost of handling(uo the EICO Guar- ® 1000 3/V; 31 ranges
asveo Card smclosed with each Kit ond Instwrument). . DC/AC volts: Zero to |

¥ . 5 10, 50, 100, 500, ° colpms audlo oscil-
lator generates 400 cps

0 DC AC Current: 0-1 pure sine wave voltage.

SCOPE VOLTAGE CALIBRATOR KIF

495K KIT $12.95, WIRED $17.93. g 0.1, ;A & e Permits pure RF,
® S$q. wave output zt power-line l'meg"‘s 0-500, 100 K TFOdUIa“d RF, or pure

{req. with full-scale readings of
.1, 1, 10 or 10C V. peak4o-peak,
® Accuracy = $9% of full-scale
on each range,

B
$36K MULTIMETER KIT $12.90. WIRED $14.90.
526K MULTIMETER KIT $13.90. WIRED $16.90

320K SIG. GEN. KIT $19.95. WIRED $29.9S.
322« SIG. GEN. XIT $23.95 WIRED $34.95.

® Complete sine
wave coverage, 20-
200,000 eps in 4
direct-reading
ranges.

e Complete square
wave coverage, 60-
50,000 cps.

® Cathode follower
output circuit.

377K SINE & SQUARE WAVE AUDIO
GEN. KIT $31.95. WIRED $49.95.

6V & 12V BATTERY ELIMINATOR KIT
10S0K Kil $29.95. WIRED $38.%5.
e DT cutput: 0-8 ¥ or 0-16 V.
® Continuous cucrent rating:
10 AatH Vv, 6Aati2yv.
@ inteemittent cusrent rating:
20 Aat 3V, 12Aat 12 V.
e Separale Voitmeter & Ame
meter.

©® Resistance valties from 0 to
99,999 ohms with 0.5% preci-
sion,

® All resistors have 0.5%
accuracy.

B o I ol Al il

1171* RES. DECADE BOX KIT $19.95.
WIRED $24.95.

® 20,000 )/V; 31 ranges.
e DC/AC Output volts:
0-2.5, 10, 50, 250, 1000,
5000.

e DC Current: 0-100 ua; 10,
100, 500 ma; 10 A

e Ohms: 0-2K 200K 20
meg.

565K MULTIMETER KIT $24.95
WIRED $29.95.

555K MULTIMETER KIT 9
WIRED $34.9.

@ Covers range of 75
/| k¢ to 150 mec.

{ ® 7 calibrated scales:
accuracy better than
N 1%.

® Bandspread verniar
tuning.

® 4-step RF shielded
output multiplier: con-
stant output Z.

=== 315K DELUXE SIG. GEN.
XIT $39.95.

WIRED $59.95.

DECADE CONDENSER BOX KIT

1160K KIT $34.95. WIRED $19.25.

o all capacitors prec slon sif/3r

m ca, accuracy = 1%.

e Range from 100 mnf — €.J.1

mfd in steps of 1CO mumf.

e 3mooth-action positive detant

ceramic switches.

Prices 5% hicher on "West Coast. Bpecifiations
ard prices subject te chznge witimmt tetiee.

You build EICQ Kits in one evening, bu* . . . they last a lifetime!
And you SAVE OVER 50%! Se= the famous

EICO line TODAY, in stock af you- Iocnl jobber.
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EDITORIAL l 29

MINIRADIOS

Vast Expansion Due In Small Radio Receivers

HEN TELEVISION started its triumphant

conquest, the prophets of doom foresaw a quick

end for the radio receiver. We thought such

reasoning was senseless and said so emphatically
on this page at the time. (“Whither Radio?”’, June 1949
issue.

In )194 there were in use in the U.S. 81,000,000 re-
ceivers. Now there are over 120 million radios and the end
is nowhere in sight. In the first seven months of 1953, we
manufactured nearly eight million receivers, against
nearly eleven million radios for the entire twelve months
of 1952. We are certain to produce over fourteen million
receivers during 1953.

Yet th'i}s figure is bound to look modest during the years
to come. This reasoning is based upon the coming inevitable
boom of the Minireceiver.

We were probably the first to publicize the idea of the
personalized receiver in our September 1944 issue, in an
editorial entitled “Miniature Receivers.” Here are a few
excerpts from that article:

. . . These| new Pocket Radios will be much smaller than anything that
has appearefl on the market heretofore. Private constructors have built
excellent pocket radios for a number of years-—this magazine having
-described quiite an array of them in its pages—but it is one thing for an
individual construct such a set, and quite a different problem to build
it commercially by the million.

. . . The pocket and vest pocket type of radios. fill a real demand. Yes,
even an acute demand. We predict that before long many millions will
be built annually. An entirely new art will be reared upon them. They
will be built mostly by female workers who are more nimble in as-
sembling th¢ exceedingly small parts than men. In a way it will bring
clock or watchmaking procedure into radio set manufacturing practice.

+ . . We will have thin types of radios for breast-pockets, thicker types
for side pockets and extra small ones for vest pockets. The latter type—
about the sjze of a cigarette pack—will probably be of the “‘strictly
| personal’’ viriety.

|

What we said then holds true today, only more so, for
the following obvious reasons. In 1944 we did not have the
transistor, which will soon make the minireceiver not only
a practical, but also an economic certainty. During the
next few years, the cost of transistors is bound to go far
below our present miniature tubes. With the battery drain
at an astonishing low, minireceivers can be played daily
for many| hours, without the annoyance of constant bat-
tery replacements. Indeed it appears that the batteries will
wear out pot because of current drain, but by drying out,
internal cﬂ}lemical activity, ete.

A number of radio set manufacturers are already deep
in the projection stage of minireceivers. It now appears
that several such pocket sets will make their appearance
in 1954. Recently, the Radio Corporation of America gave
several monstrations of all-transistor miniature re-
ceivers with superheterodyne circuits. These extremely
well performing sets were free of body capacitance, had
internal antennas and played well inside a large steel-
construction building. Rather large pocket size, they could
have been made to fit into a vestpocket, were it not that
the makers desired good quality sound reception. Hence
a comparatively bulky loudspeaker was used.

As the art of minireceivers progresses, let no one pre-
sume that| in the future good audio quality could not be
achieved with a loudspeaker with a total diameter less
than thatJof a 25¢ piece.

NOVEMBER, 1953
l

By HUGO GERNSBACK

Once we mass-produce vestpocket minireceivers at a
popular price, they will be used chiefly as personalized-
portables. Or, to coin a more appropriate term: Radiowear.
Instant weather reports, news, traffic-road bulletins, ete.,
are only a few of their uses.

But by far the most tmportant—and vital—use will be
during the next ten years, probably the most cruecial
period in our country’s history.

The atomic peril has finally caught up with us and—
while in our opinion neither the U.S. nor Russia will use
atomic mass-destruction bombs—bombing of strategic
targets with conventional hombs can no longer be called
visionary. We already pointed this out in our March
1948 issue.

Recently our defense department began actual tests
over the nation’s radio stations with precisely this peril
in mind.

Operation Conelrad (Control of Electronic Radiation)
will make it impossible for enemy bombers to home on any
of our radio broadcast transmitters. When the actual
alert comes, all transmitters will operate intermittently—-
each a few seconds at a time on a nationwide plan. The
stations will use only two frequencies: 640 or 1240 ke, to
the exclusion of all others. As no station call letters are
used, the enemy planes never know to which transmitters
they are listening. (Rap10-ELECTRONICS, July 1953, p. 66)

How important personalized receivers will become when
the bombs start falling was foreshadowed in our September
1950 issue, under the title of “Emergency Receivers.”
Here are a few excerpts which we feel are apropos during
the present state of a high-tension and jittery world:

... In our personal opinion—as stated on this page in our March, 1948,
issue—no atom bombs are likely to be used by us or by Russia. Yet we
may feel fairly certain that many of our large cities will be bombed by
regulation bombs during the next war, if and when it comes. Every
military man seems to feel certain that such wholesale bombing will be
devastating—certainly much worse than it was in England and Germany
during World War II.

It does not take an expert to foresee that, when our metropolises are
being bombed, communication is vital. Many radio stations will remain
intact and will be able to operate despite all hombings. This was wartime
experience in England and Germany. During alert periods and after
bombing, radio’s importance to morale is incalculable. One thing that
a nervous and jittery population demands during such an emergency
is quick information. In England and Germany electric lines and electric
power plants suffered considerably trom heavy raids. Line-operated radio
receivers in the affected districts were put out of commission—often for
days. Unless the people had battery sets—which in Europe are far more
prevalent than in the United States—no radio information could be
received.

. . . What is needed even more is an honest-to-goodness pocket-size
radio receiver that can be used, not only during emergencies, but in
normal times. In our opinion, any receiver that weighs more than one
pound i3 not a personalized portable.

In England and Germany there were literally millions of bombed out
persons who, unless they found immediate shelter with other families
were completely bereft of radio infarmation.

It is important that radio set manufacturers bestir themselves vigor-
ously to perfect a low-priced, battery-powered pocket receiver, that will
not bulk too much in a man’s pocket and which will also fit into a
woman's handbag.

Make no mistake—the miniradio will be the next
great developmental phase of radio communications. The
world is ready and waiting for instant, personalized radio
intelligence, wherever humans may find themselves.

www americanradiohistorv com
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30 | TELEVISION

URING the past few years a

number of methods of TV color

transmission and reception have

been developed. One of these,
the field-sequential method promoted
by the Columbia Broadeasting System,
was sufficiently good to win FCC ap-
proval. But electronic engineers felt
that the final solution to many color TV
problems had not been discovered and
a group of TV manufacturers formed
the National Television Standards Com-
mittee to pool their ideas and work
toward a more advanced system of
color TV.

The NTSC system now has the back-
ing of all or probably all the industry
and is favorably considered by the FCC.
Many of the details of this system are
somewhat complicated, but the basic
concepts are easy to understand. The
NTSC color system is very similar to
the ‘“dot-sequential” method developed
by RCA some years ago. It is a com-
patible system (that is, it uses black-
and-white scanning standards) and a
simultaneous system (as opposed to the
obsolete field-sequential system).

To transmit TV in black-and-white
the transmitter must be able to send
electrical information which is related
only to the brightness and detail of the
televised scene. The color transmitter
must also describe the color components
of the picture. To do this within the
existing 6-mc channels allocated for
TV broadeasting, and without material-
ly degrading the pictures, it is neces-
sary to use either a sequential-type
system or a simultaneous system in
which a subcarrier is used to convey
the color information. This latter
technique forms the basis of the cur-
rent NTSC system.

Before discussing the eolor TV
transmitter, let us consider certain
fundamentals about color. Three things
determine what our eye perceives when
it sees a color. They are hue, bright-
ness, and saturation. Hue is the shade
by which we identify the color; bright-
ness is the intensity; and saturation is
the dilution of the color with white.
A pastel or washed-out color is said
to be desaturated, and conversely a
rich tone is saturated. Another im-
portant concept is that what we see
as white is really a mixture of colors
in just the proper proportions. In order
to make white, three primary colors
are necessary. Although many com-
binations of hues may be mixed to
make white, it is standard practice
in color TV to use red, green, and
blue.

The problem of transmitting a color
picture is similar to black-and-white

TV, except that a “third dimension”
must also be included to earry the in-
formation which relates only to the
color of the object. In the NTSC sys-
tem, the transmitter sends out the
same video signal as in black-and-
white TV, plus the color subcarrier.
This carrier is located approximately
3.58 me higher in frequency than the
picture ecarrier, and, unlike the sound
carrier (4.5 me), does not result from a
separate transmission but is manufae-
tured in the transmitter video system.
This color subearrier conveys the color
information of the televised scene. The
color information appears on the color
carrier in the form of phase (hue)
and amplitude (saturation) modulation.
Thus, during color transmission, the
video contains in addition to the reg-
ular black-and-white signal, a color
carrier which is rapidly varying in both
phase and amplitude as the various
picture elements are secanned by the
camera.

To illustrate the way a simul-
taneous color-video signal is made, a
simplified color transmitter is shown
in Fig. 1. The color-TV transmitter
starts with three cameras instead of
the one used in black-and-white TV,
Each camera is conventional except
for the red, green and blue filters
placed in front of the lenses. Due to
these filters, the video output of each
camera will be a function only of that
color component in the scene which can
pass through the color filter. The red
camera sees only the red parts of the
scene, and so on for the green and
the blue cameras.

The outputs of the ecameras are fed
to adder 1 which combines their out-
puts and supplies the resultant elec-
trical equivalent of white (bright-
ness and fine detail of the scene) to
adder 2, The outputs of the eameras
are also connected to the transmitter
samplers, and at this point the color
information is translated onto the color
carrier.

The adder which is commonly used
in TV transmitter and receiver cir-
cuitry does exactly what its name
implies. In its simplest form an adder
may consist of a dual triode with its
plates tied together, and the infor-
mation to be added is fed separately
to each grid.

The color carrier is manufactured
in the transmitter sampler. The term
samnpler, as applied to this part of the
circuit was undoubtedly coined years
ago when the color information was act-
ually selected by an electronic means
which was the equivalent of a switch.
The commutator of the switch rotated

www americanradiohistorv com

By MARVIN H. KRONENBERG

rapidly at a rate which was equal to
the color subcarrier frequeney and
selected or sampled the color infor-
mation at the output of the ecolor
cameras. The NTSC transmitter samp-
ler is somewhat analogous to this basic
sampler. However, the action of NTSC
sampler on all three color channels
is simultaneous rather than sequential.

The transmitter sampler shown in
Fig. 2 consists essentially of a local
oscillator supplying the ecolor ecarrier
(approximately 3.58 me), a delay line,
and three color modulators which in
effect operate as gates for the sub-
carriér oscillator. The gate is actu-
ated by the video signal. For example,
if a pulse of red video, corresponding
to a red sector in the televised scene.
is applied to the red sampler, a pulse
of 3.58 me will appear in the output of
the sampler. The phase of the sampler
output will be determined by the de-
lay line which affects the phase of the
3.58 me input to the sampler.

The output of the transmitter samm-
ler, consists of the color subearrier
modulated both in phase and ampli-
tude. The phase of the color sub-
carrier is a function of the hue of the
scene, and its amplitude (in relation
to the white video amplitude) is deter-
mined by the degree of ecolor satura-
tion.

The outputs of the transmitter sam-
plers. which identify hue and satura-
tion are then connected to adder 2, as
is the white video, and are combined
to form a simultaneous color TV sig-
nal at the output of adder 2.

To visualize the content of the trans-
mitter output, the video-frequency
spectrum of such a transmission is
shown in Fig. 3. From it we can see
that the simultaneous color trans-
mission consists of two basic com-
ponents in monochrome and color.
The monochrome video is equivalent to
that in present-dav black-and-white
broadeasts and results from scanning,
brightness, and picture detail infor-
mation modulated upon the video car-
rier. The color component consists of a
color carrier (approximately 3.58 mec)
and sidebands as shown in Fig. 8. These
result from phase (hue) and ampli-
tude (saturation) modulation on the
color carrier which is determined by
the color content of the televised scene.

Over a part of the spectrum, the
white video and the color video com-
ponents appear to interfere. In early
systems of this type they actually did
interfere, with resultant degrading
effects in the received picture. By
choosing the color subearrier frequency
in correct relation to the horizontal

RADIO-ELECTRONICS
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scanning frequency—approximately 15,-
750 cyclest—it is possible to cause the
color and white sidebands to be inter-
leaved, reslulting in a minimum amount
of interference. This is known as dot-
interlace.

An impartant feature of the NTSC
color system is known as constant-
luminance sampling, which results in
reduction of the effects of interference
to the color subcarrier. This and other
features OE the system are extremely
important |in the reception of satis-
factory color pictures. However, we are
treating only the basic ideas of the
system, and a detailed discussion of
constant luminance will be left to
future articles.

The NTSC color receiver

Up to the point of the video detector,
the circuit |of the color receiver is very
much the| sanie as the present-day
black-and-white TV set. Scanning fre-
quencies a{e approximately 30 frames
per second|and 525 lines per frame as
in existing black-and-white standards.

The signal at the output of the video
detector contains the frequency com-
ponents shown in Fig. 3, that is, the
video black - and - white information
0-4 mec and the modulated color subcar-
rier (3.58 Jp.c and sidebands). The proc-
ess of using this information to make a
color picture which is an accurate re-
production| of the televised scene is
substantially the inverse of what is
done at the transmitter. In a typical
NTSC system color receiver (shown in
block diagram form in Fig. 4) the sec-
ond detector video signal is amplified
and fed to rthe kinescope as in the pres-
ent day black-and-white receiver. This
is known |as the brightness channel.
This portien of the signal contains all
the electrical information necessary to
describe tﬁe brightness or black-and-
white components of the picture, in-
cluding the| fine picture detail. In order
to extract|the color information that
is contained in the composite video
signal at the video detector, the de-
tector output is also fed through a
2-4 mec band-pass filter to the receiver
sampler. At the input of the receiver
sampler are frequency components as-
sociated with the color subecarrier. Since
the phase |of the color carrier is de-
termined hy the hue of the televised
picture, im converting these phase
changes back to useful video informa-
tion the receiver sampler is actually a
phase detedtor. A local oseillator in the
receiver which is synchronized to the
transmitter is used in conjunction with
the receiver sampler to supply the com-
parison signal for the phase detectors.
The delay line shown in Fig. 4 provides
phase shifts for the color subearrier
frequency |which corresponds to the
delay line ip the transmitter.

So that |the receiver sampler may
interpret the phase of the color sub-
carrier correctly it is necessary that
the color subcarrier oscillator in the
receiver be precisely in phase with the
transmittcrl This is done by transmit-
ting a burst at the start of each line-
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D learn about television the hard,

but least expensive way, we estab-

lished! a closed-cireuit TV system in

the city of Minot, North Dakota, on
July 26, 1952. To the best of our knowl-
edge, the gystem was original and the
first to be established in the United
States. The operation differed from the
conventional community antenna sys-
tem in that all programs were origi-
nated locally. We are 510 miles from
the closest TV stations (Minneapolis-
St. Paul). |

An averpge of nine hours per day
of program service was offered to sub-
scribers ily except Sunday. It was
originally established to supply receiv-
ing sets licated in stores throughout
the business district. Later the system
was expanded to the residential area.
The area [served was limited to the
route of the cable extending to the base-
ball park,| college football field, and
school and| college basketball gymna-
siums.

We originally established the closed-
circuit system to give our staff experi-
ence in local program production. Our
staff of engineers and program person-
nel were tptally inexperienced in tele-
vision, and| everyone had to learn from
scratch. John Martin, prominent New
York TV director-producer was hired,
and the first five weeks of operation
was under |his supervision.

The $12,000 we invested in our closed-
circuit operation already has paid divi-
dends. When we went on the air with
KCJB-TV April 4, a great number of
people told| us that our production was
excellent. Qur technical and program
staff operated like veterans. Our trans-
mitter has not been off the air for more
than 60 setonds since our initial tele-
casts. We gre doing an unusual amount
of local programming for a new station.
We are operating 7% hours daily, from
3:45 pm until 11:00 pm seven days
weekly, and approximazely half of this

*President, i\lorth Dakota Broadecasting Co.,
Minot, N. D. |
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Fig. 1—Basic simultaneous color television transmitter uses three cameras.

scznning interval. This consists of a
sample 3.58-mc color subearrier gener-
ated in the transmitter. A comparison
of the standard black-and-white video
signal with the NTSC color signal
viewed on an oscilloscope at a line-
frequency sweep rate is shown in Fig.
5 to illustrate the nature of these
color-synchronizing bursts. This burst
is in phase (0°) with the transmitter
subcarrier oscillator (approximately
3.58 me), and is separated from the
composite video signal in the receiver.
The burst, separated from the composite
video signal, is used in establishing two
continuous wave signals of color sub-
carrier frequency, having a 90° phase
displacement from each other. These
two signals are generated by a quartz
crystal oscillator whose exact frequency
is controlled by a reactance tube. The
reactance tube derives its control infor-
mation from an error signal propor-
tional to the difference in phase between
the transmitted burst and the local
erystal oscillator output. This latter
circuit is a conventional a.f.e. system.

The outputs of the receiver samplers
consist of video information which is
a function only of the hue and satura-
tion of the televised image. These sig-
nals are applied to the tricolor kine-
scope as shown (Fig. 4), and com-
bined with the black-and-white in-
formation to produce a color picture
which theoretically contains substan-
tially the quality of detail and tonal
gradation of black-and-white TV pie-
tures received on present home re-
ceivers, but with the additional color
information.
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Fig. 2Sampler contains oscillator,
delay line, and 3 color modulators.
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Fig. 3—Color video frequency spectrum.
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Fig. 4—Block diagram of a typical NTSC

time 1s filled with local programming
and live talent.

We are now using our RG-11/U
coaxial cable, from our old community
antenna system, in certain areas as a
remote broadcast loop. For example,
we are televising the local baseball
games, Instead of following the usual
procedure of microwave operation we
hook our camera chain on the end of
this line and get excellent quality to the
transmitter. We use one camera to
cover the baseball games and are doing
it successfully. All games are sponsored
at double the price of our AM games
and the sponsors are very happy.

The only portion of our community
antenna system which continues in op-
eration is the portion of the cable
used for remote pickups. We no longer
charge the original subscribers for the
service, since they can get the same
broadecasts on the air.

We feel that we will have recovered
our entire investment in the closed
circuit just from our sports events this
year. If we had not had the experience
and the facilities installed, we would
not have been able to televise the base-
ball games or basketball games this
past spring and summer.

There were numnerous program ideas
which after having been tested on
closed circuit were abandoned because
they proved to be impractical either
from a standpoint of production cost
or lack of interest by advertisers.

We were able to use our closed cir-
cuit to interest civic officials and college
and high school administrators. As a
result, the schools now use five half-
hours each week on KCJB-TV and are
doing an excellent job of producing
programs for themselves.

We are giving consideration to estab-
lishing community antenna systems in
one or two cities in our fringe area at
some later date. Now that we know
what and what not to do, we believe
that, through the use of closed circuits,
we can increase our circulation—which
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system basic color television receiver.

is badly nceded in fhiS area due o th
sparse population. We are also con-
sidering a plan whereby sports events,
after this season, may be confined to
paying customers on a closed-circuit
system. The determining factor will be
the attendance figures at baseball games
this past summer and basketball games
this fall. Schools would be paid on a
royalty basis, based on the number of
television receivers connected to the
system.

Prior to opening KCJB-TV, we had
a total staff of nineteen persons oper-
ating KCJB Radio. The staff has been
increased to the extent of only four
persons—three of the four are tech-
nicians. A staff of three covers the
sports events: one engineer, one camera-
man, and one announcer. These games
are simulcasts on radio and TV. Com-
mercials are inserted at the studio,
using a second camera chain.

We believe that this market will sup-
port one television station, but we do
not see how a market much smaller
than Minot, North Dakota, could sup-
port a television station. Minot has two
radio stations operating on regional
channels and one excellent daily news-
paper with a circulation of 24,000,
plus a weekly newspaper.

Our TV operating cost will average
approximately $10,000 per month. Our
total installation costs will be a little
less than $200,000. We have erected a
600-foot tower on Signal Hill, approxi-
mately 15 miles south of Minot. The
point of radiation is approximately 900
feet above average terrain. We have
a 5-kw transmitter on channel 13 with
an effective radiated power of approxi-
mately 28.9 kw. We estimate that there
are approximately 15,000 television sets
in use at this date. We believe our
market potential will be 40,000 sets and
this is expected to be accomplished
within two years. We have great expec-
tations for our station. Our experience
with closed-circuit TV paid dividends.

END
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Fig. 5—Comparison of the standard vid-
eo signal with the NTSC color signal.
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One type of the RCA tricolor kinescope,
used in conjunction with the develop-
ment of NTSC type color receivers,
contains three separate electron guns
(Fig. 6). The individual structure of
these electron guns is similar to that in
the conventional black-and-white kine-
scope. The electron beam formed by
each gun is focused and caused to con-
verge so that the three beams pass
through holes in an aperture plate
placed in front of the specially deposited
fluorescent screen. Three primary color
phosphors are deposited on the sereen
in the manner shown in Fig. 7. The
converging  electron beams  pass
through a hole in the aperture plate
and each beam strikes and lights up
only one phosphor dot. The holes in the
aperture plate correspond to picture ele-
ments, and each group of three phos-
phor dots is arranged so that it is
directly in front of a hole in the aper-
ture plate. Thus the three converging
electron beams will light up their cor-
rect phosphor at any point on the
screen. Tricolor tubes currently use
aperture plates with approximately
600,000 holes. These microscopic holes
are made by a photographic etching
process.

The convergent electron beams are
deflected in much the same manner as
the single beams of a conventional
kinescope. Special techniques are re-
quired to maintain accurate con-
vergence of the three electron beams
(red, green, and blue) at every point
on the raster so that the red gun will
always light only red phosphor, the
green gun the green phosphor, and the
blue gun blue. The video signals are ap-
plied to the tricolor kinescope in the
receiver of Fig. 4, by paralleling the
control grids and applying the black-

transmission over the air.

In the receiver the second detector
signal is similar to the adder 2 output
in the transmitter. The brightness and
hue information are then separated.
The color carrier is fed to the receiver
samplers, and the red sampler of the
receiver in this case will supply maxi-
mum output during the red color in-
terval since its phase is 0°. The blue
and green samplers give negative out-
puts during this interval, and thereby
cancel the brightness signal at the blue
and green grids so that only signals on
the red gun grid and cathode add to
produce a red bar on the sereen. The ae-
tion of the system for the other primary
colors, green and blue, is the same.
When a secondary color such as yellow
is to be televised then both the red
and the green cameras and subsequently
the red and the green guns of the tri-
color kinescope operate simultaneously.
The red and the green phosphors there-
fore light simultaneously and the eye
interprets the color correctly as yellow.
When the picture element to be tele-
vised is white, the three cameras are
picking up the red, the green, and the
blue components and the transmitter
samplers act to cancel each other out so
that only information is left in the
brightness channel. In other words,
when white is televised the color sub-
carrier becomes zero. The white video
is transmitted to the receiver, and since
there is no color signal in the video
detector output only the brightness
channel of the receiver is active and
each gun is lit with equal signals ap-
pearing at the control grids. The three
phosphors light simultaneously, produc-
ing what the eye interprets as a white
picture on the screen.
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TUBE FANLURES in TV RECEIVERS

LIST of expected tube failures
can save time in servicing
and reduce inventory require-
ments. Whether you are an old-

timer in television receiver servicing
or have just entered the field, you have
noticed the tendency of certain types
of tubes to become weak or burn out
more rapidly than others. Other types
may become gassy, leaky, microphonic
or intermittently shorted, but seldom
burn out. Have you ever thought of the
time which could be saved if each tube
type could be “catalogued” with its
most likely or expected tube failures?
If such traits can be considered as
average or typical, such a list not only
would save servicing time but would
be a valuable aid in rearranging or
modernizing your tube stock.

The following list of tube failures
has been compiled with this thought in
mind.

1. Tubes most likely to burn out: The

low-voltage rectifiers (5AX4-GT, 5U4-
G, 5Y3-GT, 5Z4, and similar types)
These tubes supply high current and
run very hot. They also may weaken
fast, especially when the load current
approaches the rectifier’s maximum rat-
ing. Check for a weak low-voltage rec-
tifier as well as a weak r.f. oscillator
if the latter becomes sluggish or drops
out of oscillation on the higher chan-
nels.
The horizontal damping tube (5V4-G,
6AS7, 6BY5-G, 6W4-GT, etc.) also is
high on the list. In series-filament re-
ceivers, tubes like the 25L6-GT, 35L6-
GT, 25Z6-GT, 50B5, and 50L6-GT have
a tendency to burn out before other
types.

2. Tubes most likely to become weak:
Tubes in the sweep circuits (horizontal
oscillator, horizontal output, wvertical
oscillator, and wertical output; types
6SN7-GT, 12SN7-GT, 6K6-GT, 6J5,
6BG6-G, 6CD6-G, 6BQ6-GT, etc.). Next
in line are the high-voltage rectifiers
like the 1B3-GT, 1X2-A, and 2X2-A.

3. The most critical tubes: The 7.f.
oscillator. Tubes like the 6J6, 6F8, and
7F8 are notorious for going bad or
becoming unstable on the higher chan-
nels. Other types to watch are the
6AB4, 6X8, 12AT7, and 12AV7. (The
usual result is drifting, or mushy
sound, or complete loss of sound on one
or more high-frequency channels. The
picture may or may not be affected).
Oscillator control or automatic-frequen-
cy control tubes (6AL5, 6ACT7, 6SHT7,
etc.) can be very critical (especially

* Engineering Writer, Convair. Material in this
article abstracted from the author’s book, TV
and You.

JOHN B. LEDBETTER*

the 6AL5). These tubes may check
good but still fail to function in the
receiver.

4. Tubes most likely to become gassy:
The horizontal output (6BG6-G, 6CD6,
6BQ6-GT, ete.); the a.g.c. amplifier
(6AL5, 6AH6, 6AT6); and the sound
discriminator (6AL5). Replace these
for a check even though they test good.

5. Tubes which often short or become
leaky: The video i.f. amplifiers (6ACT,
6AGb5, 6AU6, 6BC5, 6CB6); the video
amplifiers (6AG7 6AUS, 6CL6 6K6-
GT, 7C5, 12AU7, 25L6-GT); the r.f.
amphﬁer (6AU6, 6AG5, 6AK5, 6AB4,
6BC5, 6BK7, 6BQ7, 6BZ7, 6J6). Test
on a good mutual-conductance tester
while tapping gently with a pencil
eraser or the fingers.

6. Tubes most likely to become mic-
rophonic: The r.f. oscillator or video i.f.
amplifiers. The 6J6 is especially critical
in this respect. Noise and vibration
usually develops an internal mechanical
oscillation which results in a high-
pitched squeal or sustained howl. The
12AT7 is next in line, with the 6AC7
a close second. (A lead weight on the
tube will provide mechanical damping
in all but the most serious cases). Oc-
casionally, a microphonic 6AU6, 6AG5,
or similar type will show up in the
video 1i.f., sound i.f., or audio section.

Other tube failure causes

1. Ceramic capacitors. When a TV
set is less than a year old, many of its
tube failures can be traced to a de-
fective ceramic-type capacitor. A weak,
gassy tube or a burned-out resistor
often is the result of a temporary
breakdown in one of these capacitors.
In many sets, they will become leaky
or break down only when the set is on.
When it is off, they may pass all tests.
A faulty capacitor also may cause in-
termittent operation of picture or
sound, or both.

Suggestions: One method of locating
a defective capacitor is to apply heat
(i.e., with a floodlamp, sunlamp, etec.)
to the suspected unit. Use extreme care

and definitely do not use this method if
any of the leads near the capacitor are
made of plastic. Heat will melt or break
down the insulation and cause more
troubles. Replacing the suspected capac-
itor is the most logical and time-saving
method.

2. Insulation breakdown. Many of the
later-model sets use plastic insulation
on transformers, wiring, terminal con-
nections, and other parts. Under certain
conditions, breakdown or arcing will
occur.

3. Terminals. Poorly soldered or bad-
ly spaced terminal lugs sometimes short
to ground and burn out a resistor,
peaking coil, or other component, or
weaken it so that later circuit defects
will cause a complete breakdown. More
often than not, such a condition, even
temporary, will cause permanent dam-
age to a tube.

4. Tube sockets. Arcing from tube
socket pins to ground (or from pin to
pin) is more likely to occur in the
sweep or high-voltage circuits. Replac-
ment with high-quality, low-loss sock-
ets and high-voltage terminal boards
will correct this trouble. In every case
where arcing or breakdown has oc-
curred in the plate circuit (especially
in the sweep tubes), replace the plate-
dropping resistor and give the tube a
thorough test for intermittent or direct
shorts before operating the receiver.
An intermittent tube could cause the
original trouble to recur.

While the above list represents the
most common tube weaknesses, it is
only a basic presentation. You can
keep it up-to-date by including newer
tubes as they appear. (Generally tubes
which perform the same circuit fune-
tions will be subject to similar weak-
nesses). As your experience with spe-
cial circuits widens, you can expand
the list to include practically every
tube in current use. This list will
prove to be a valuable tool. END

Figures 2, 3, and 6 appear through the courtesy
of RCA. Figures 1, 4, 5, 7, 8, 9, and 10 first were
published in G-E’s service publication “‘Techni-
Talk.”” They appear by courtesy of G-E.

TV TROUBLES CAUSED BY DEFECTIVE TUBES.

Fig. 1—Burned out or shorted video i.f.

Fig. 2—Poor interlace; defective sync-
amplifier or vertical oscillator tube.

Fig. 3—Burned out or shorted r.f. am-
plifier.

Fig. 4—Cathode-heater short in video
i.fi; video detector, or video amplifier
tube.

Fig. 5—Defective cathode ray tube.
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Fig. 6—Gassy or short circuited hori-
zontal automatic frequency control tube.

Fig. 7—Shorted horizontal AFC tube.

Fig. 8—Defective horizontal AFC tuBe,
or horizontal discriminator transformer.

Fig. 9—Barkhausen oscillation, caused
by defective horizontal output tube. -

Fig. 10—Short circuit in picture tub'é.
RADIO-ELECTRONICS
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From the original “La Télévision? . . . Mais
c'est trés simple!' Translated from the French
by Fred Shunaman. All North American rights
reserved. No extract may be printed without
the permission of Rapio-ELectroniCs and the
author.
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TELEVISION...It's a cinch

By E. AISBERG

Seventh conversation, first half:

Time bases with high vacuum tubes.

The "Will"” time-base

WiLL—You sort of broke a bad habit when you said at
the end of our last conversation that thyratron time-bases
are really used by modern TV receivers . . .

KeEn—Well-l, I may have stretched things a little. They
are currently used in European television receivers. And
they have been used here. But I can’t think of a manufac-
turer using them now. After all, gas tubes have a rather
short life . . .

WiLL—That’s right! 1 can’t see that using thyratrons
is a good idea, anyway! Ordinary vacuum tubes would do
the job just as well. I’ve worked out a very simple scheme
that will make thyratron time-bases look silly!

KEN—Well, let’s hear about it! But I warn you in advance
that plenty of inventors have designed time-bases with high-
vacuum tubes, long before vou!

WILL—As usual! There’s never anything left for me to
invent. Why wasn’t I born 50 years ago? But take a look
at this time-base diagram. This is just the “Will” cireuit—
sot the Williamson. It uses one vacuum tube-—in this case
a triode. It must be one with high mutual conductance and
a sharp cutoff. Then we bias it to the point where the cur-
rent is just cut off, so that a positive voltage pulse on the
grid will produce a rather large plate current.

KEN—I can see what you are trying to do.

WILL—It ain’t hard. 1 have a charging circuit made up
of resistor R and capacitor C, same as in the thyratron
circuit. The cathode-anode space of the tube is the discharge
circuit. Normally the cathode resistor R1 (decoupled by C1)
biases the tube just about to cutoff. During cutoff time
capacitor C becomes charged, at a rate set by resistor R
and capacitor C. Then I apply positive synchronizing pulses
to the control grid through capacitor C2, As each pulse
arrives, plate current is established, permitting eapacitor
C to discharge itself rapidly through the tube. What do
vou think of the idea. I'll be surprised if you haven’t got at
least a few obiections!

KEN—No, Will, your lineup will work O.K., if the sync
pulses arrive at the receiver with roughly constant ampli-
tude. It would work fine with a receiver near a transmitting
station. But in a fringe area, the synchronizing signals
don’t all arrive with the same strength and the discharges
would be produced at a variable frequency, which would
deform the pictures. Another thing—when your station
isn’t transmitting, you get no sweep. Then the spot stays
in the same place on the screen and destroys the phosphor
there.

WiLL—If I get you, my idea isn't worth too much?

KEN—No, I think your hookup is good. Only, instead of
producing the discharges by applying the pulses direct to
the grid, it’s better to use locally generated pulses, with
their frequency and amplitude both carefully regulated.
Then you can control them with the sync pulses, and trigger
vour discharge tube reliably.

Old idea in a new role

WiLL—In other words, you want to introduce scientific
organization by separating the functions. The resistance-
capacitance charge circuit does its part of the work. The
tube acts as the discharge circuit. Some mysterious device
puts voltages on the grid to trigger the pulses. And finally,
the sync pulses from the transmitter regulate the frequency
of the pulses produced by the mysterious device?

KEN—Everything really is just about the way you put it.

RADIO-ELECTRONICS
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MEASURING FIELD-
TRENGTH FOR TV

Antenna installation is

‘ simplified with TV meter.

0 th the complete information on

fiecld strength needed for fringe-

area and master-antenna installa-

tions, you need an instrument that
displays{l picture quality and indicates
field strength in microvolts. This is be-
cause there may be ghosts which can
be elim}}ated by using the right kind
of antenina. If the field-strength meter
does ng&.’l show picture quality, two
strong ghosts may add in phase or out
of phase, causing the field-strength in-
dication fto be entirely misleading. With
the pictpre visible, the operator sees
what helis measuring, and is not easily
misled.

Noise |(snow) can also lead to incor-
rect comclusions, unless the picture
quality is determined at the time of
the field-strength measurement. Al-
though some noise information can be
obtainedT from headphones energized
from a narrow-band circuit, satisfac-
tory data can be obtained only by quan-
titative measurements in wide-band cir-
cuits tuned to the desired channel. The
reason fpr this limitation is that noise
is not hlways uniformly distributed
with respect to frequency. In many
cases noise which interferes with tele-
vision reception is resonant at a certain
frequendy, or over a limited band of
frequenaies.

An instrument designed to present
the required information and to pro-
vide opepating features for convenient
application and accurate indication is
illustrai{d in Fig. 1. Technical details

which might be overlooked by the be-
ginner, but which are required to ob-
tain complete information, are devel-
oped later in this article.

The field-strength meter is con-
structed |from a small TV chassis and
a conventional field-strength meter pro-
viding relative field-strength readings.
A Simp§on TV antenna compass was
used in| this case. The TV receiver
chassis is removed from its cabinet and

NOVEMBER, 1953

‘ By Engineering Staff, Scala Radio Co.

mounted in a carrying case with a
recessed panel, which protects the con-
trols from damage under practical field
conditions. For purposes of toughness
and utility the carrying case is con-
structed of plywood.

Quarter-inch  transparent plastic
sheet is mounted over the face of the
7-inch picture tube, as seen in Fig. 1.
This transparent protective sheet is
superior to glass for knock-about use
in the field. The speaker is mounted
on the side of the carrying case and
holes are drilled in the side of the
case to provide egress for sound, as
shown in Fig. 2. The constructor will
find it necessary to mount the speaker
at a reasonable distance from the pic-
ture tube to avoid raster distortion due
to the speaker field. It may be necessary
to put a ferrous shield over the neck
and flare of the tube, as seen in Fig. 3.
This shield must be grounded to the
chassis, to avoid shock.

Circuit considerations

The front-panel facilities seen in
Fig. 1 provide for viewing the quality
of the pieture, measuring the relative
field strength of the video signal, indi-
rect measuring of the absolute field
strength, monitoring the audio signal,
viewing the waveshape of the video
signal with an auxiliary oscilloscope,
and for measuring the a.g.c. voltage
with an auxiliary v.t.v.m.

The cireuit diagram shown in Fig. 4
provides for both 75-ohm unbalanced
and 300-ohm balanced input. This fea-
ture is very desirable for absolute
measurement of field strength, since
standard signal generators with cali-
brated attenuators and an output meter
work into 75-ohm unbalanced loads. Al-
though the technician can use a balun
between the output of the signal gen-
erator and the antenna input terminals
of the field-strength meter, it is difficult
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Fig. 1—Complete field-strength meter.

in practical work to avoid appreciable
standing waves in the conversion ar-
rangement. This leads to inaceuracy in
the microvolt measurement. When field-
strengtn measurements are read on the
meter from a 300-ohm balanced anten-
na system, and this relative field
strength is measured by applying a
signal from a standard signal genera-
tor, a correction factor must be applied
to the calibrated attenuator indication
of the zenerator because of the differ-
ing impedances. This correction factor
is easily derived, as explained later.

The audio signal must be monitored
at the time of the relative field-strength
measur=ment, because—due to changes
in propagation, or defects in the distri-
bution system-—the video voltage may
be mueh larger than the audio voltage,
or vice versa. When such situations
are encountered, the technician must
take steps to correct the defect, either
by relocating the antenna, or by using
a more suitable type of antenna (such
as one with a narrower lobe), or by
correct alignment of tuned cireuits
which may be diseriminating against
the sound or picture signal.

It is desirable to be able to view the
composite video signal on an auxiliary
oscilloscope, because the amplifiers used
in distribution systems may be improp-
erly adjusted, with the result that the
sync tips are limited or the camera
signal is limited, or both. In such case,
the technician knows the cause of the
trouble and does not waste time look-
ing for trouble in the wrong places. The
experienced technician can view the
composite video signal on a d.e. scope
and tell immediately whether the sys-
tem amplifiers are performing correctly
or not. A pair of binding posts are pro-
vided at the bottom of the panel for
connection of the oscilloscope.

The technique of checking the video
signal for compression or -clipping,
which leads to sync buzz in the sound,
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Fig. 2 (Above)—Side view of carrying case.

black or white saturation of the pie-
ture, and unstable sync action, is illu-
strated in Fig. 5. As transmitted from
the TV station, the picture signal has
a maximum modulation of 85%, which
leaves 159 of unmodulated carrier at
all times for intercarrier heterodyning
of the sound signal. If this margin of
carrier is reduced by compression of
the signal, or if from the same cause
the sync tips are limited, cross-modu-
lation of sound and picture occurs in
the signal circuits of the receiver. This
intensifies the synec-buzz component in
the sound signal beyond the ability of
the ratio detector to separate the AM
disturbance from the FM sound com-
ponent,

1 ¥
T ]
300n Bupf
Fig. 4—Antenna input has provision for

proper match to 75-ohm unbalanced
and 300-ohm balanced line and antenna.
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A d.c. scope is required to make a
complete check of the signal, because
the 15¢% margin of picture carrier
cannot be observed on an a.c. scope,
as illustrated in Fig. 5. Although a
v.t.v.m. can be used in combination with
an a.c. scope to check the percentage
of modulation of the signal from the
distribution amplifier, the determina-
tion can be made more directly and ac-
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Fig. 5—Characteristics of a video sig-
nal, which can be checked with a scope.

curately with a d.c. scope which indi-
cates the a.c. and d.c. components of
the signal simultaneously.

As seen from the circuit diagram
(Fig. 6). the relative field strength
meter is energized from the output of
the video amplifier. This field-strength
indication will rise or fall somewhat
in accordance with line-voltage varia-
tions—hence the need for measuring
the line-voltage value at the time of the
field-strength measurement.

The switches provide front-panel con-
trol for disabling the a.g.c. circuit of
the receiver, for switching in a meter
multiplier to extend the range of the
relative field-strength readings, and for
removing the meter completely from
the video circuit when oscilloscope tests
are desired.

The a.g.c. system of the instrument
must be disabled during the measure-
ment of field strength, since the meter is
energized from the video amplifier, and
the normal a.g.c. action of the receiver
largely swamps out the meter indica-
tion. Accordingly, the switch is thrown
to A.G.C. OFF for relative field-strength
readings. A meter multiplier (present
in the original meter assembly) is used
to accommodate wide ranges of field-
strength variation. Since the meter
loads the video circuit somewhat, it is
desirable to be able to switch the meter
out of the circuit for inspecting the
video-signal waveform with an auxil-
iary oscilloscope. It is useful to be able
to measure the value of the a.g.c. volt-
age in the receiver with a v.t.v.m., be-
cause this reading can be compared
with the value developed when the re-
ceiver is energized from the distribu-
tion system; abnormal operation is
sometimes encountered due to the in-
ability of the receiver a.g.c. circuits to
accommodate the high signal level
from the distribution amplifiers. Re-
ceiver readjustment is facilitated by
measurement of both video voltage and
a.g.c. voltage. Relative field-strength
readings can be obtained from the a.g.c.
voltage indication.
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Fig. 3 (Right) Underside view. Shield over neck of C-R tube prevents distortion.

Signal-to-noise ratio

By detuning the field-strength meter
to one side of the picture, the relative
field strength of the noise can be
measured. With the picture tuned in,
the relative field strength of noise plus
video signal can be measured. From
these two measurements, the signal-to-
noise ratio is easily determined. How-
ever, the operator must be careful to
not be misled by resonant noise. Reso-

nant noise can be detected in most
METER READS VIDED
METER
56k SENSITIVITY SW
; AN——————
OFFQ oON 5 METER 33K AGC BUS

ON-OFF

AGC| SW 47K 22K

PIX DET OUT

B—BUS
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* o~
BINDING POSTS - OUT TO SCOPE

Fig. 6—Diagram of field-strength meter.

cases by watching the screen of the
picture tube and listening to the sound
as the tuning adjustments are made.
A comparative check for resonant noise
can also be obtained by making an in-
dependent measurement on another
channel which develops approximately
the same relative field strength of
video plus noise voltage. If the tech-
nician finds that he is concerned with
resonant noise, the determination of
signal-to-noise ratio cannot be carried
out as described above; instead, a quali-
tative judgment must be made by mere-
ly viewing the picture and listening to
the sound.

The operator will often find that
maximum signal strength does not al-
ways correspond to the best picture,
because two in-phase ghosts will de-
velop an abnormally large but unusable
video signal. In the same manner,
standing waves on the antenna input
signal can develop abnormally large
video voltages having poor quality.
When installing an antenna under dif-
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ficult conditioLs of reception, it is good
practice to first try the best possible
antenna; then, if the picture quality
and field strength are entirely satisfac-
tory, a less |expensive and elaborate
one can be tried. This procedure is
preferred to starting with a poor an-
tenna and working up, as it usually
saves time.

The operatar should also measure the
field strength and view the picture ob-
tained from the lead-in system alone,
with the antlenna completely discon-
nected, since line piekup can cause lead-
ing ghosts d poor picture quality
which may, in error, be blamed upon
other parts of the system. By keeping
such landmarks clearly in mind, much
lost time can be avoided.

Having determined that the lead-in
system is operating satisfactorily, the
relative field-strength readings of sig-
nal and noisel combined with observa-
tion of picture and sound quality will
usually indicate to the experienced tech-
nician the approximate type of an-
tenna which will be required for satis-
factory reception. Such knowledge is
gained from gxperience, and avoids the
necessity for methodically trying out a
series of antennas.

Absolute field strength
Measurement of the field strength in
microvolts is accomplished (when con-
sidered desirable) by energizing the
field-strength |meter from a standard
signal generator having an  output
meter and a calibrated attenuator. Hav-
ing made the substitution, the tech-

SWEEP GEN 25'MIN D
30, RIBBON LINE
- .
. ,j; IIN34(2) TV ROWR
CATH

i ey
SCOPE TRACE WITH GOGDMATCH TRACE WITH POOR MATCH

Fig. 7—Determining impedance match
of twin lead to receiver with balanced
crystal probe, scope, and generator.

nician adjusts|the calibrated output gen-
erator until he gets the same peak-to-
peak reading at the video detector that
he got with the TV transmitter signal.
Since the meter provided with the in-
strument indigates r.m.s., it cannot be
used for this purpose. Although the
two signals would have the same peak-
to-peak value, they would not have the
same r.m.s. value. This peak-to-peak
voltage can be compared by simply
measuring thd energy at the terminals
provided in the front panel with an
oscilloscope oy peak-to-peak v.t.v.m.
The question is frequently asked why
this measurenient is not made directly
on the instrument. The answer is that
line-voltage variations in the field will
cause inaceuracy in measurement.
Furthermore, it is found that because of
tube aging in the instrument, a cali-
bration in micdrovolts is not permanent.
For this reasdn, it is preferred to con-
duct field tests in terms of relative field
strength, and| to occasionally convert
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the relative reading into an absolute
measurement in microvolts, if required.

If a receiver having both 75-ohm and
300-ohm input terminals is used in the
field-strength meter, the measurement
of field strength in mierovolts is facili-
tated, since an impedance-matching de-
vice is not required between the output
of the signal generator and the input
of the field-strength meter. However,
there are several pitfalls which may
lie in wait for the unwary. For ex-
ample, it must be remembered that the
receiver circuits are voltage-operated,
and if the coupling circuits used in the
input system of the receiver cause a
different voltage to be applied to the
grid of the r.f. amplifier tube when the
75-ohm input terminals are used, a
suitable correction factor must be ap-
plied. For practical work, the service
man should accept the advice of the
receiver manufacturer in this regard.

The percentage modulation of the
signal and recognition of the difference
hetween r.m.s. and peak-to-peak volt-
ages must not be overlooked. The video
signal voltage indication on the field-
strength meter is necessarily based on
the peak-to-peak voltage of the video
signal. The output from a standard
signal generator, on the other hand, is
conventionally rated in r.m.s. voltage.
Hence, the r.m.s. voltage output from
the generator must be multiplied by
2.83 for proper comparison with the TV
signal voltage. The output from the
standard signal generator is usually
modulated 30¢, and it is this modulated
component which is measured on the
field-strength meter. Since the TV sig-
nal is customarily modulated 85% (as
on a test-pattern transmission), the
differences between these modulation
percentages must be taken into account.

The correction factor for 309 modu-
lation is practically unity; that is, the
output voltage from the signal gener-
ator must be divided 85/30 to correct
for the different percentage of modula-
tion, but the output voltage from the
signal generator must also be multi-
plied by 2.83 to correct for r.m.s. vs.
peak-to-peak voltages. For other per-
centages of modulation the correction
factor will be some figure other than 1.

Impedance matching

Impedance mismatches are a source
of difficulty in several ways. First, the
rated input impedance of a receiver
is subject to manufacturing tolerances
and to disturbance during service pro-
cedures. In a long line used in a master
distribution system, poor matches lead
to poor picture quality because of the
time-lag and multiple reflections which
may occur. When plugging a line into
a field-strength meter, and subsequently
into a receiver for tests, the operator
should use 300-ohm jacks rather than
switches which disturb the line impe-
dance. The jack should be mounted as
close to the front end of the receiver
as practical, to avoid unequal lengths
of line in the tests. These are typical
refinements in technique, some of
which are more important than others,
but all of which will be taken into ac-
count by the professional service tech-
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nician. Of the various mismatch con-
siderations, line mismateh in the master
distribution system is usually most
serious.

Impedance checking is a complete
subject in itself, and cannot be covered
in this article. However, the reader may
be interested in referring to Fig. 7,
which shows how a sweep-frequency
generator can be used with a scope and
balanced crystal probe to check for an
impedance match of a line to a load,
such as a length of twin lead connected
to the front end of a TV receiver. The
chief consideration is for the service
technician to recognize the basic factors
which are at work. He can then devise
his own testing procedures to meet the
requirements of individual jobs.

Some sweep generators provide a
zero-volt reference-line function, as in-
dicated in the sketches of traces shown
in Fig. 6. The zero-volt reference-line
function is quite useful in checking
impedance matches, because this zero-
volt line makes it possible to determine
the ratio of maximum to minimum;
otherwise, the technician may be in con-
siderable doubt concerning whether the
mismatch is large or small.

The reader should carefully note that
a generator without a zero-volt refer-
ence-line function can be used as well,
provided an extra test is made. This
test consists of shorting the load end
of the line which causes an extreme
standing-wave pattern. The peaks and
valleys of this extreme pattern exhibit
the worst possible situation of mis-
match; the technician can draw a pair
of horizontal lines on the scope screen
with a grease pencil to indicate the
maxinium pattern excursion for com-

GEN OUT CABLE 125
2 B ;
1 S5 T0 3000 BALANCGDLINE

125
Fig. 8—Balun for impedance matching.

plete mismatch, which automatically
locates the zero-volt reference line. Les-
ser degrees af mismatch are then easily
sized up by the operator.

To acquaint himself with the various
degrees of mismatch and the patterns
which correspond to them, the tech-
nician will find it very instructive to
terminate the line with various values
of resistors, such as 10, 100, 300, 500,
and 1,000 ohms. By noting the various
scope patterns which result from the
use of these load values, the technician
will get the feel of the job, and will be
able to conduct the tests with confi-
dence.

Some sweep generators have a 300-
ohm balanced output, while others have
a 75-ohm unbalanced output. Sinee con-
ventional twin lead has a 300-ohm bal-
anced impedance, the operator must
use a balun to drive a twin lead from
a 7b-ohm wunbalanced generator. A
suitable balun for this purpose is shown
in Iig. 8& The principle of the balun
is to provide a resistive pad which has
approximately 75 ohms impedance
looking into the pad from the generator
end, and approximately 300 ohms im-
pedance looking into the pad from the
line end. "END
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NUMBER of localities are serv-
iced by only one or two v.h.f.
stations. In fringe areas,
narrow-band Yagi antennas
are often used. During the current re-
allocation plan of FCC, many such
stations are assigned new channels.
When the station frequency is changed,
the narrow-band Yagi antennas give
inferior results and often produce a
blurred picture. Several readers have
complained of reception which resem-
bles ghosts, and have asked for di-
mensions so that they can modify the
Yagi antennas to restore good recep-
tion. Other readers have asked for data
on designing Yagis for fringe-area in-
stallation, or to replace other types of
antennas.

The spacing between the elements is
not as critical as the element lengths
in Yagi antennas. Thus, complete re-
design is not necessary when the new
frequency is only one or two channels
removed from the old. A change of
element lengths will usually restore the
antenna to receive clear pictures with
almost the same gain as before. Table
1 gives the lengths of the antenna, re-
flector, and director for the v.h.f. spec-
trum. A table covering the u.h.f. band
may be published in a later issue.
Where a station has been changed to
a higher channel it simply means cut-
ting the antenna elements down to the
dimensions given in table I. If the
allocation has been to a lower channel,
new rods will have to be installed.

®Author: Mandl's Television Servicing

[ Over-all ‘ |
| antenna length |
{in inches)

Channel| [Corrected for | Reflector |Director
Number| ~ ond effect} (inches) |(inches}
2 97.2 102 93.3
3 88 92.3 84.4
4 80 84.3 77
5 70 73.6 67.3
) 65.2 68.2 62.5
7 3.2 328 | 30
8 30.2 31.8 29.0
9 29.2 30.8 28.1
10 284 298 27.2
1] 27.6 29 264
12 268 28.2 25.7
13 26 273 249
Table I—Antenna, reflector, and di-

rector lengths for channels 2 to 13.

Often the antenna and reflector ele-
ments can be used for the directors, thus
reducing the number of new rods which
must be purchased. For the busy tech-
nician, the quickest solution is the in-
stallation of a new antenna for the re-
allocated station.

Another factor which can affect pie-
ture quality is orientation. When Yagi
antennas are used for either v.h.f. or
u.h.f., the antenna should be oriented
carefully for maximum signal strength.
Not only will picture quality be im-
paired when the antenna is not oriented
correctly, but also sync stability may
be affected. In some instances the effect
on sync may be noticeable before pic-
ture quality suffers greatly. Fig. 1
shows reception of a strong signal with
the antenna misoriented by approxi-
mately 90°. Note the beginning of
picture pull as evidenced by the bending
of the vertical wedges. This is the
forerunner of severe horizontal insta-
bility and vertical roll.

Even with the broad-pattern char-
acteristics of the biconicals, misorien-
tation is a frequent cause of poor
picture quality and poor synchroniza-
tion. This is usually the case when the
antenna is to receive three stations
from one general direction. When the
signals arrive over an angle of approx-
imately 60° to 90° the antenna will
be misoriented for one and perhaps two
stations, with resulting pulling, weav-
ing, and poor picture quality. A good
clue is sync instability or the tendency
toward pulling and weaving by one of
several stations which can be received.
Orienting the antenna to favor the
weaker station usually solves the prob-
lem. If the trouble is present for all
stations, the receiver itself will have
to be checked.

Vertical linearity

In an Admiral 20T1 receiver there i3
very poor wertical linearity. I have
tried adjustments with the controls and
also replaced the vertical output tube
but this did not help. Brilliancy is ade-
quate and horizontal width is all right.
I checked all the parts associated with
the vertical linearity control but moth-
ing seemed wrong. I used my scope on
the grid of the 6S4 tube and the wave-
shape seemed good. I tried the scope
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Fig. 1—Antenna is misoriented by 90°.
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across the wvertical deflection coils but
got a waveshape which looked like the
letter S in reverse. Some vertical
ringing seems to indicate that the
resistors across the deflection coils
are missing. Is my diagnosis correct,
or what is the trouble? V. Z., Haddon
Heights, N. J.

You mentioned trying a new vertical
output tube, but often this trouble can
be caused by the vertical oscillator
tube, so you should try this tube also
before making other checks. If the
damping resistors across the vertical
coils are open or are missing, they
should be installed as shown in Fig. 2.

For proper observation of the wave-
shape in the vertical deflection coils, a
10-ohm resistor should be placed in
series with the coils and a scope reading
taken across it. Magnetic deflection is
created by a linear current rise, and to
produce this, a modified sawtooth voltage
is used. The current flow through the
10-ohm resistor will establish the proper
waveshape for viewing purposes.

Power line arcing

In our locality, channels 2, 4, and 5
are persistently interfered with by
what I suspeet is a corona discharge
from a main power transmission line.
This runs cross-country, north and
south, and is located about two miles
west of the receiver. From the size of
the insulators, the transmission voltage
is certainly in excess of 100 kilovolts.
The interference is similar to auto-
ignition nterference but is grouped
into two well-defined bands, separated
by approximately one-half the picture
height. These bands drift slowly up or
down, and, since the stations are all in
Los Angeles, it indicates that the inter-
ference is related to the local power
system which is not interconnected with
the Los Angeles system. I surmise that
corona discharge takes place on the
positive and negative swings of the
60-cycle power frequency, or 120 times
a second, resulting in two bands on
the raster.

If my diagnosis is correct, I would
appreciate your comments regarding
what can be done about the interference.
There is the possibility that the antenna
i8 coupled to the source of interference
by the secondary power distribution
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line which is seldom movre than 100 or
200 feet away from the antennas in
this area. J. M., San Diego, Calif.

¥Your diagnosis of the source of inter-
ference is correct, for corona discharge
at both peaks of an a.c. wave will in-
troduce the|two-bar impulse type of
noise on the|screen. In some investiga-
tions into qouble-bar interference in
television receivers I ran across a com-
plaint where two black bars appeared
on the screen (Fig. 8). This was later
traced to an amateur station where
the filter capacitors of a full-wave sup-
ply had opened, causing heavy 120-
cycle modulation of the carrier (and
harmonics).| Another instance was a
double-bar pattern with ignition type of
streaks, similar to what you described.
This was traced to a local home where
an ultraviolet-ray machine was in use
periodically for therapeutic purposes.
In one locality (embracing several
blocks) the double-bar interference was
present most of the time, again of the
ignition type. The condition was worse
during rain, which led us to suspect
corona and darcing in a distribution line
carrying several kilovolts. A portable
battery-typei radio finally seemed to in-
dicate a transformer, because the noise
became a roar in the radio near the
pole on which the transformer was
mounted. The matter was reported to
the power company and the condition
was corrected by them.

There is [little you can do except
report the matter to the power com-
pany. Line filters may help a little, as
would a higher and more powerful an-
tenna. The [latter would increase the
signal-to-noige ratio for the lower chan-
nels—where| most impulse-type noise
becomes notﬁceable in TV.

U.h.f. bowtie

Please advise me regarding dimen-
sions of a bowtie w.h.f. antenna suitable
to receive channels 51 to 67. What are
the stacking dimensions for a pair of
these? R. W, Easton, Pa.

The bowtie antenna is a broad-band
type and if designed for the lowest
channel to be received, will work for
the higher c¢hannels. (This is not the
case with narrow-band Yagi antennas.)

You could make the length of the
bowtie 12 inches, which would cover
channels 14 to 83. If you want it de-
signed for channels 51 to 82, an B-inch
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over-all length would be suitable.

The bowtie has Jow gain as compared
with the Yagi types. A screen reflector
placed about 6 inches behind the bowtie
would increase gain and improve the
front-to-back ratio.

For stacking, use the same distances
mentioned above for the antenna
lengths. Thus, a 12-inch spacing will be
approximately one-half wavelength for
channel 14 and will favor the lower
channels. To favor higher channels,
space the stacked antennas one-quarter
wavelength (one-half the dimensions
given for the over-all antenna length).

Transient trap
In an Admiral 221K46 receiver I am
getting vertical white bar interference.
I have replaced the horizontal output
tube, the damper, and also the high-
voltage rectifier. I have checked the
capacitors in the damper circuit with
no results. I have also replaced leaky
capacitors in the horizontal output cir-
cuit and still get the vertical bar inter-
ference. What could cause this? W. H.,
Dayton, Ohio
First, adjust the drive control be-
Jow the point where left-hand stretch
or center compression occurs. If the
white lines still remain, obtain the fol-
lowing parts:
Width coil, part No. 94A4.
Capacitor, .01-uf, 600 volts.
Resistor, 470 ohms, 1 watt.
Connect these units in parallel and
insert this filter in series with the
lead from terminal 4 of the horizontal
output transformer to the plate of the
damper-tube, pin 5, 6W4-GT. Adjust the
slug of the coil until the vertical bar
interference is reduced to a minimum.
In some instances an omission of the
470-chm resistor may help reduce the
bar interference.

Hv arcing

Recently I cleaned the high-voltage
compartment of an RCA 9PC41 projec-
tion receiver using air pressure. Since
then a crackling sound comes from
the high-voltage wunit for about two
minutes after the recetver is turned on.
After warmup, an intermittent loud
crack occurs, putting a flash across the
screen. What is the best method for
eliminating this arcing? J. O., Newark,
N. J.

The fact that the crackling sound
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stops after the set warms up indicates
that during load the peak voltages have
decreased to where no arcing or corona
occurs. Evidently when you cleaned
the unit under air pressure some of
the wiring may have been disturbed.
You should check the unit by watching
the high-voltage compartment in a
darkened rcom to see where the arcing
occurs. Space the wires apart from
each other and from the chassis, and
avoid sharp bends. You also could use
a plastic spray or anticorona dope to
insulate the sections where arcing
occurs.

Poor signal

I have wstalled « 7votutor on the
antenwna for a Philco model 90 receiver.
I also had to splice a 5-foot section of
twin-lead to the original lead-in. Since
then reception has heen poor and the
picture contains constderable snow.
What is the likely eause? J. 0., Port-
land, Ore.

An open circuit probably exists in the
newly installed system. It is also pos-
sible that the b-foot section which was
added to the existing lead-in may not
be making a good connection. A soldered
joint should be made where the two
wires connect, to insure good contact.

Also make sure the antenna lead-in
is not taped to the mast. Standoft in-
sulators should be used and the lead-in
spaced off from tin roofs, rain gutters,
and other metal ohjects.

17BP4 to 17HP4

A Mattison Silver Rocket model 630-
6AB receiver nses a 17BPjA tube. [
would like to use a 17HI electrostatic
focus. Whet changes are necessary?
B. S., Ontario, Canada

If the 17BP4A is to be replaced with
a 17HP4, the focus unit must be re-
moved from the neck of the tube and
a variable resistor installed in the low-
voltage power supply which will permit
a voltage change from about minus
50 to plus 270 volts. This becomes the
focus control.

A much better plan is to use a self-
focus tube such as the 17KP4 or the
17SP4. These do not need a variable-
focus potentiometer. The focus unit
is removed from the neck of the tube,
and when the ion trap is adjusted for
maximum hrilliancy, the focus will be
properly sef. END
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-AXIS |
for your SCOPE

Put your oscilloscope to work. Z-axis am-

plifier gives it new life and versatility.

By RONALD L. IVES

HENEVER serious experi-

mental work is undertaken,

the need for one or more

additional amplifiers becomes
apparent. This need becomes partic-
ularly acute if the oscilloscope is not
equipped with a Z-axis amplifier, and a
timing circuit is desired. The an.plifier
to be described is designed to insert
timing “pips” or “breaks”, via the Z-
axis, into an oscilloscope display.

Fundamental requirements

For most types of experimental work,
a Z-axis amplifier needs a voltage gain
of little more than 1,000; an output
power of more than 100 milliwatts; a
very low hum level; and great electrical
stability. For convenience, it should be
self-contained and compact. To keep
first cost and maintenance at a mini-
mum, components should be standard
wherever possible. Some means of re-
versing the phase of the output is
highly desirable; and all exposed com-
ponents should be “dead” with respect
to power supply voltages (both a.c. and
d.c.).

The circuit

After considerable experimenting
with several types of amplifiers, the
circuit in the schematic was arrived at
as being the best compromise between
technical perfection and operating con-
venience. It consists of a pentode first
stage with high impedance input, a
triode phase inverter (phase inversion
optional); and a pentode power output.
(All operated from a power supply with
adequate filtering.)

The input stage is conventional, and
uses a 6J7 because of the ease of circuit
isolation. This stage has a theoretical
voltage gain of almost 200—and an
attainable voltage gain of about 150—
from 25 cycles to 50,000 cycles. Gain
falls off rapidly from 50,000 to 100,000

ABOVE CHASSIS
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A schematic of a bi-
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g phase Z-axis amplifier cycles apd becomes erra ! h
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Top view o
tube shield

{ the amplifier. The dark line to left of
ng the 6V6 grid input lead.
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Rear-view photo of the amplitier show-
ing ventilating grilles and phase balance.
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power transformer is copper

The triode phase inverter, a 6J5, is
connected in a somewhat modified “hot
cathode’ circuit, with “boctstrap” bias.
The output capacitors, instead of being
connected to the grids of a pair of push-
pull output tubes, are connected to a
center-tapped potentiometer, permitting
the choice of either phase in any de-
sired amplitude. The arm of this phase
amplitude control is connected to the
final tube input.

The output tube is a 6VG-GT, pentode-
connected, with a choke output. The
NI:-51's in the grid and plate circuits
of this tube are used as ‘““de-pcakers,”
and are highly desirable to prevent
spark-overs when the input amplitude
is too high. Because this amplifier is
designed to handle pulses as well as
sine waves, some sort of spark-over pro-
tection is essential.

The power supply is a fairly con-
ventional full-wave arrangement, with
a two-section L-C x-type filter. Filter
capacitors are considerably larger than
optimum, to compensate for gradual
loss of capacitance with age. To reduce
hum, particularly that due to diode
action from cathode to filament of the
tubes, the filament center-tap is biased
about 45 volts positive with respect to
ground.

Construction

As originally breadboarded, and
minus the circuit-isolating resistors and
capacitors, this amplifier, loosely ar-
ranged on an 11 x 17 x 3-inch chassis,
performed beautifully, and was very
stable. Because bench space is somewhat
limited, and all instruments used in a
given test should be within reach from
one position, some reduction in size
was found desirable.

The component parts totaled slightly
more thar 140 cubic inches. Making due
allowance for shape factors, cooling
space, and necessary supports, it ap-
peared that this amplifier, with its
power supply, could be built in a stand-
ard 5 x 8 x 9-inch utility box, using
standard parts throughout.

This concentration of parts proved
highly unstable on the first attempt.
The amplifier functioned as a very
powerful a.f. oscillator. After consider-
able experimenting, during which the
shielding and ecircuit isolations neces-
sary for stable operation were deter-
mined, the final model shown in the
photograpas was designed and con-
structed. Internal arrangements of com-
ponents and shields required some care-
ful planning to avoid packing-factor
troubles. Use of a mild-steel chassis
(not aluminum) was found essential,
and the above-chassis shield partition
also was made of mild steel, cadium
plated to prevent rusting. The place-
ment of parts is shown in the interior
above-chassis view of the amplifier.
The filter capacitor, a triple unit (Mal-
lory FP 3%6), is mounted to the right
of the power transformer to isolate it
from tube heat. Directly behind it, the
second filter choke and the output choke
are mounted “piggy-back,” to conserve
space.
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To provide convenient mountings for
the smaller components, Vector turret
sockets were used throughout, as is ap-
parent in the under-chassis view. Ex-
tensive shielding of signal leads was
found essential; and the entire first
stage subchassis assembly was shielded
with an aluminum can. Braided tinned
copper shielded tubing was adequate for
the low-power leads, but short sections
of spring curtain rod (iron) were found
better for higher-power leads. To pre-
vent damage from vibration, all capac-
itors are mounted either on turrets, on
brackets, or on clips, and all supply
leads are cabled. The ends of the lacing
cord are made safe with cellulose
cement (red nail polish works well).

Wiring is fairly straightforward, and
only two sets of connections need polar-
ization. The phase attenuator should
be so connected that the input and out-
put signals are in phase when the knob
is turned to + position (extreme clock-
wise rotation of the control marked
PHASE AMPLITUDE in the photo); and
the output choke should be polarized
for minimum hum.

Panel terminals (National R-39)
were chosen for compatibility with
terminals and connectors already in use
on other equipment. To eliminate re-
current difficulties with dangling cords,
which usually get stepped on at in-
opportune moments, a male a.c. con-
nector, in a sunk mount (Amphenol
61-M10), was installed at center rear
of chassis. A standard fuse mount was
Included in the supply circuit.

All front panel controls, terminals,
and indicators are labeled with com-
mercial decals (Tekni-cals), as are rear
connector and control (see photo-
graphs). Strong rubber feet are bolted
to the bottom of the case, to eliminate
scuffing and skidding; and a strong
handle (Stanley No. 3 door pull) was
bolted to the top of the case. As the
amplifier weighs 13 pounds 2 ounces,
it could cause considerable damage if
dropped cornerwise onto someone’s foot!

Ventilation was provided through
two-inch holes in the back of the case.
These were covered with wire screen
grilles. The grilles consist of rings of
soft iron, 33 -inch o.d. and 3-inch i.d.,
to which the wire screen is soldered,
and are held in place by six 6-32
machine screws spaced 60°. For ease
of servicing, the front lip of the case
was cut away at the lower left, to clear
the first stage shield can, and the
screw normally in that position was
replaced by an angle-bracket, so that
the holding screw goes through the
bottom of the case (DO NOT REMOVE in
the photograph). All sheet-metal
screws, supplied with the case, were
replaced with 6-32 binding-head screws,
tapped into the case, to eliminate future
stripping trouble.

Adjustment

After assembly is completed, and the
amplifier has been checked for opera-
tion, the two phases should be adjusted
for balance. This is done quite simply.
Connect a signal generator across the

input of the amplifier, setting the fre-
quency at about 400 cycles per second.
Connect a vacuum-tube voltmeter
across the output terminals, and load
the output with a shunt resistor of
about 10,000 ohms. Neither the input
frequency nor the output load are at all
critical.

Adjust the input attenuator to any
convenient setting below the overload
point (overload indicator not flashing).
Set the PHASE AMPLITUDE control at the
extreme clockwise position (+), and re-
cord the voltage indicated by the
v.t.v.m. Set the phase attenuator at ex-
treme counterclockwise position (-),
and adjust the PHASE BALANCE potenti-
ometer (on rear of chassis) until out-
put is the same at maximum positive
and maximum negative settings of the
phase attenuator. After careful check-
ing, tighten the shaft lock of the bal-
ancing potentiometer. Ordirarily, it
will need no further adjustment until
the 6J5 needs replacing.

Since many oscilloscopes do not pro-
vide a Z-axis input, it may be necessary
to construct one. The most direct
method is to feed the output-of the
Z-axis amplifier to the control grid of
the oscilloscope through a .05-uf capaci-
tor, with a 1-megohm resistor from the
hot input terminal to scope ground.
The capacitor should have at least a
2.2 kv rating.

Performance

Rather careful checking of the per-
formance of this amplifier indicates
that it is somewhat better than is
needed for a Z-axis input amplifier.

With a 0.1-volt (r.m.s.) input, avail-
able output exceeds 150 volts from
45 cycles to slightly over 15,000 cycles.
From 15,000 cycles to about 60,000
cycles, the available output falls off
rather uniformly, reaching 35 volts at
about 60 ke. From this point up, ampli-
fication is somewhat erratic, and wave-
forms are visibly distorted, although a
signal of sorts is put out at all fre-
quencies up to about 1.2 mc. These tests
were made with a sinusoidal input and
a 10,000-ohm output load.

Tests with pulse input show that
clean pulse output is obtained with
pulses up to 3.5 microseconds long, at
repetition frequencies up to 100,000
cycles per second. With longer pulses,

a damper diode iz needed across the
output to eliminate flybacks; and with
higher repetition frequencies, pulse
stretching causes pileups.

Power output is approximately 2.25
watts without visible distortion, at
frequencies from 45 to 15,000 cycles. If
the neon overload lamp is removed, an
output (badly distorted) of up to 6.5
watts is obtainable at voice frequencies.

Materials for Z-axis amplifier

Resistors: 1—1000, 1—2,200, (—10,000, 122003,
1—220,000, 1—470,000 ohms, t—I1 megohm, ', watt;
t—30, 1—10,000, 1—47,000 ohms, | watt; 1—20009
ohms, 5 watts. 1—20,000-0hm, [—200,000-ohm, 1—I-
megohm potentiometer.

Capacitors: (Paper}) 2—0!, 6—.02, |—05 uf, 600

volts. (Electrolytic) 1—8, 2—20, 1—20-30-30 nf 450
volts.

Chokes and transformers: |—8-henry, 80 ma; |1—12-
henry, 80 ma; 1—I|5-henry, 60 ma; |—power trans-

former, 700 valts c.t., 100 ma; 5 volts, 2 amp; 6.3
volts, 3 amp.

Tubes: |—6J7, 1—6J5, 1—§V6-GT, 1-5Y3-GT; 3—NE-§1
neon tubes.

Miscellaneous: Pilot light and socket, 2-amp fuse
and holder, sockets, chassis, shield partition, off-on
switch, hardware, wiring, etc.

Conclusion

After approximately six months use
in varied experimental and test work,
it appears that this amplifier not only
meets the need for which it was origi-
nally designed—Z-axis input—but is
also a very satisfactory general-pur-
pose test amplifier. In addition to its
primary function, this amplifier has
performed well as a speech amplifier,
as a trigger amplifier in stroboscopic
work, and as a component in an elec-
trical stethoscope.

Total cost of this amplifier, at 1952
net prices, was just under $30, with
top-quality parts used throughout, and
ample margins of safety being allowed.
Costs might be approximately halved
by use of off-brand and surplus parts,
although such might reduce the
dependability of the instrument.

Construction time of this model was
about 20 hours, and down-time for re-
pairs, during six months, was zero. As
nearly as can be determined from ex-
perience with this amplifier, and with
similarly constructed equipment, the
only maintenance work likely is re-
placement of the pilot lamp after 750
hours, replacement of tubes after 2,500
hours, and replacement of electrolytic
capacitors after two years (whether
the equipment is used or not). END

UNUSUAL INTERMITTENT PICTURE

The “intermittent” in this instance was
in a G-E model 830 and the symptoms
were baffling. Customer complaint was
that the picture would suddenly grow
dim and sometimes disappear com-
pletely. The sound was unaffected.
When I switched the set on I found the
picture brilliantly clear. This happened
several times, and once, just as I was
leaving the shop to have another look
at it, I received a cancellation. The lady
said the picture had returned all by
itself when she left the set on for a
while.

By this time it became evident that
a poor connection, a cold-soldered or
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corroded joint, or an infermittent com-
ponent was responsible, but there were
hundreds of spots where the trouble
might lie. Luckily, I remembered that
somewhere, sometime, I had found a loose
wire in a tube-base pin which had
caused plenty of trouble although the
spot of solder at the end of the pin
made detection difficult. The wire from
one of the tube-filament leads was just
resting against the spot of solder at the
end of the hollow base pin.

Well, a hot iron and a bit of rosin-
core solder was the answer here, too.
Believe me, I never saw this frick in
any TV handbook. —Albert White

RADIO-ELECTRONICS
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Fig. 3—The capacitor is first charged
to 50 volts, then is discharged in series
with a 200-volt battery, as shown.

I —
'I'L 1

Fig. 1—Simple R-C discharge cirecuit.
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Analyzing the

R c
R-C theory frequent-
ly reveals the basic
characteristics of a
circuit’s operation,

greatly facilitating
its design and repair

HE key to a circuit problem is
often tied to one small point that
just doesn’t fit into place. After
the “minor” point is broken down,
there is a completely new picture of
circuit operation. A simple illustration
of this situation is shown in the cir-
cuit of Fig. 1, where a sawtooth wave is
projected from a square wave.

TV technicians are familiar with
the fact that a square wave applied
across an R-C circuit as in Fig. 1-a,
produces a sawtooth wave (Fig. 1-b)
provided the R-C ecircuit has a long
time-constant and the output is taken
off the capacitor (integrated).

It seems reasonable that the capacitor
charges linearly when the square wave
is first applied, giving a rising saw-
tooth voltage in the first quarter-cycle.
But in the next quarter-cycle, when the
square wave voltage reverses, why
doesn’t the capacitor voltage discharge
exponentially to zero (as shown in Fig.
2) before the capacitor charges up in
the reverse direction? From ordinary
R-C circuit theory it seems a capacitor
should do just that. Yet from experi-
ence (oscilloscope examination, ete.)
we know that a linear sawtooth is
obtained.

This action is based on an interest-
ing point about capacitor action not
found in most reference texts. The
basic action can be illustrated in the
circuit shown in Fig. 3. The capacitor
C has been charged to 50 volts on the
No. 1 position of the switch, Fig. 3-a.
When the switch is placed in the No. 2
position (Fig. 3-b), there is a 200-volt
battery in series with the charged
capacitor. In this switch position, the
capacitor first discharges to zero and
then recharges in the opposite direction
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CIRCUIT

By CYRUS GLICKSTEIN

to 200 volts. Current in the circuit then
stops. How long does it take the capaci-
tor to cischarge down to zero, before it
starts charging in the reverse direc-
tion? In a simple discharge circuit,
Fig. 4, it takes a charged capacitor
5RC to discharge to (approximately)
zero. But the answer is definitely not
5RC in the circuit of Fig. 8-b because
this is not a simple discharge circuit.
It is a modified discharge circuit until
the capacitor discharges to 0 volts.
Then, the circuit acts exactly like any
normal charge circuit while the capaci-
tor recharges in the opposite direction
to the battery voltage of 200.

To explain the discharge action, it
must be remembered that in any R-C
circuit, whether charge or discharge,
the current at the instant the switch
is closed is determined by the potentials
in the circuit. These voltages may be
in the battery or across the charged
capacitor or both, if the capacitor al-
ready has a charge across it. In this
case, at the instant the switch is thrown
to the No. £ position, the initial current
depends on both the battery voltage
(200) and the voltage across the capaci-
tor (50). The two voltages are in
series and can be considered one voltage
in analyzing the action. An initial cur-
rent flows which is based on the sum
of the two voltages. The discharge cir-
cuit therefore acts exactly the same as
if the capocitor were charged up to
250 volts, with no battery in the cir-
cuit. Current keeps decreasing as the
capacitor discharges to zero. At the
instant the capacitor voltage is zero,
only the battery voltage of 200 is in
circuit. The capacitor then charges in
the reverse direction. Current contin-
ues in the same direction and continues
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to decrease, in typical charge cirecuit
action. When the capacitor is fully
charged to the battery voltage, no cur-
rent flows.

It does not take long for the capacitor
to discharge to zero, compared to the
time needed for recharging. At the
instant the switch is thrown to posi-
tion 2, the current is maximum. There
is a voltage drop of 250 across R. When
the capacitor voltage is zero, there is a
voltage of 200 (battery voltage) across
R. Current therefore must drop 209
or 1% to cause the voltage across R to
go from 250 to 200 volts. According to
R-C series circuit theory, a 209% drop
in current (or in voltage across R or
C) takes place in a time of 0.2 RC.
More important, the first 20% of charge
or discharge in an R-C circuit is linear.
To state this fact somewhat differently:
as long as the capacitor voltage is small
(% or less compared to the battery
voltage) when the switch is thrown
to position 2, the discharge of the
capacitor will be linear. After the dis-
charge to zero, the recharge in the op-
posite direction will also be linear, pro-
vided the capacitor is not allowed to
charge up to more than 209% of the
source voltage.

Actually the initial discharge in such
circuits can be considered a linear ex-
tension of the standard charge curve
for current (Fig. 5).

This prineciple explains the produec-
tion of a sawtooth voltage across a
capacitor when a square wave is ap-
plied to an R-C circuit as shown in
Fig. 1-a. Assume the square wave (Fig.
1-b) is positive at A, when the switch
is turned on. The capacitor starts to
charge. When the square wave goes
sharply negative (B-C) there is no
exponential decay of voltage to zero
before the capacitor recharges. Instead,
the negative source (square wave)
voltage is in series with the voltage
in the capacitor. It discharges linearly
to zero on the basis of the total voltage
in the circuit. At the instant the capaci-
tor voltage reaches zero, it then starts
to recharge in the opposite direction,
based only on the source voltage. The
recharge is linear also, when the capaci-
tor does not have time enough to charge
up to a substantial percentage of the
applied voltage. When the source volt-

age reverses polarity again, the capaci- -

tor voltage again is in series with the
applied voltage, and the discharge cur-
rent is based on the combined voltages.
There is a linear discharge until the
capacitor voltage reaches zero, then it
recharges, and so on.

A linear sawtooth is produced when
the time-constant of the charging cir-
cuit is large compared to the time of
the applied voltage. The capacitor then
charges to only a small part of the ap-
plied voltage. This means it charges
only on the initial portion of the charg-
ing curve where the voltage rise is
linear.

The principles of ecapacitor action
discussed in this article can be applied
to clarify the operation, design, and
- repair of many different kinds of cir-
cuits. END

RADIO DIAL

National Service Manager
Superoptic Radio and TV Corp.
Ninety Six, S. C.

Dear Sirs:

Thank you very kindly for the in-
struction sheet which you enclosed with
the new dial cord and pointer kit for
replacement in your model T-175. There
is some question, however, as to the
completeness of the installation pro-
cedure as outlined on the sheet. The
following are a few points that might
be added:

First, as the cord is grasped firmly in
the left hand and the dial spring is
held in the right hand (as shown in the
instructions), I found no trouble in
threading the cord around drum A,
through eyelet 3A and under slider X.
However, I think it should be noted
that in order to cut the cord at W
while spring R-1 is stretched to 1.1
inches and the dial pointer is located
at 720, it is necessary to transfer the
cord (W-1) so that it is held between
the teeth, so the left hand is free to
cut the cord at H.

Also, since the dial drum tends to
move while stretching spring R-1, it is
necessary to remove one shoe (prefer-
ably the right) and place the big toe
through cutout S-1, under plate 7 of
variable capacitor C17A, being careful
not to bend the plates with the toenail.
A note of caution is also necessary in
the instructions for stretching tension
spring B-7 to point A; since in case
the spring is pulled beyond point A,
serious injury may result to the right
elbow (required to hold drum C from
falling off shaft T while set-screw S-19
is loose). In addition it should be ad-
vised that a first-aid kit be kept handy
while looping cord 2 through hole F
and around drum G. It seems that this
procedure often causes heavy pressure
on springs L-1 through L-7, resulting
in their flying in all directions around
the room.
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MECHANISM

My second suggestion is to provide
a procedure for setting the dial pointer
P1 to indicate 720 on the dial. Since it
is required to set the pointer before
cutting the dial cord, and since the
cord cannot be cut until spring R-1 is
stretched to exactly 1.1 inches, some
difficulty may be encountered. Remem-
ber that the left hand is holding cut-
ting pliers; the right hand is stretching
spring R-1; the teeth are holding cord
Y; the left knee is preventing the
chassis from falling off the table; the
right elbow is holding drum C on ‘shift
T;. and the right toe is inserted in
cutout S-1 under plate 7 of variable
capacitor C17A. It is therefore neces-
sary that a board (not supplied with
kit) be propped up behind the dial
plate between J and D to apply pres-
sure to the slider at Z. This will hold
the dial pointer exactly at 720. Ex-
treme care must be taken in placing
the board on the slider since the board
will tear the speaker cone completely
off the speaker frame if it slips.

After cutting the dial cord (at point
W as shown on the instructions) it was
found that a note of final warning
should be included on the instruction
sheet. The heavy tension caused by
spring R-1, when stretched to 1.1
inches, results in the sudden revolving
of dial drum C (despite the pressure
of the elbow against it). Dial drum C
will then spin off of shaft T and spin
across the front of the chassis, break-
ing tubes V1, V2, and V3, unless these
have been removed.

Also, please note my order for an-
other installation kit of the same type
—the original was ruined when the
cutter slipped. Please send the kit as
soon as possible, since my physician
advises me that I will be on my feet
again in a few weeks.

Very truly yours,
Herbert Michels

RADIO-ELECTRONICS
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Vertical and horizontal
sweep circuits make it use-
ful for television work.

By LLOYD B. HUST

HE osdilloscope is a versatile in-

strument. It is useful in measur-

ing voltages, indicating phase dif-

ferences, indicating modulation
percentages,| cte. When sweep circuits
and amplifiers are added to it, its ver-
satility is increased many times. Its
voltage range can be extended, and it
becomes very useful for indicating fre-
quency and waveform.

The oscilloscope described here is
more versatiile than most models now
on the market. Its horizontal sweep fre-
quency extends to 100 ke, which is
double or triple that of most oscillo-
scopes. Its [sensitivity is better than
that of mar;&r others, and it incorporates
a vertical sweep circuit, which increases
its usefulnegs in television work. Sixty-
cycle a.c. cfn be switched into either

the horizontal or the vertical inputs,
and provision has been made to have
the 60-cycle|input to the horizontal ecir-
cuit 180° out of phase with that sup-
plied to the| vertical, which makes for
interesting phase comparisons.

The frequency response of the in-
strument is relatively flat to 2 me, some-
what lower ithan the video amplifier of
a good television set, but adequate for
most oscillgscope purposes, including
television ervicing. This response
could be made to approach that of a
good TV set if video peaking coils were
used in the |plate circuits of the ampli-
fier stages. |Such extended response is
seldom necessary in any case. The fre-
gquency response permits viewing a fair
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VERTICAL CENTERING
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television picture on the cathode-ray
tube of the oscilloscope.

The circuit (Fig. 1) consists of am-
plifiers for both vertical and horizontal
circuits, sweep oscillators for both cir-
cuits, internal or external synchroniza-
tion for the horizontal sweep circuit,
and external synchronization for the
vertical sweep circuit.

The vertical amplifier consists of a
6J5 cathode follower which feeds a
12AT7. Both sections are connected in
cascade. The 12AT7 feeds a 6C4 which
is used as a phase inverter to supply
the signal to the vertical output tube,
a 12AT7. This push-pull output tube
feeds the vertical plates of the cathode-
ray tube, which can be a 5BP1 or 5BP4.
The input of the first stage contains
a step-attenuating ecircuit controlled by
S3, which allows signals of either high
or low intensity to be fed into the verti-
cal amplifier. The switch S1 switches
the input of the first stage to the output
of the vertical sweep oscillator, or di-
rectly to the oscilloscope input terminal,
or to a 60-cycle test voltage. S2 (ganged
to S1) removes the plate voltage to
the vertical oscillator for all positions
of S1 except position 1. Thus, the oscil-
lator is disabled when not switched
to the input of the amplifier.

The cathode follower input stage al-
lows good high-frequency response be-
cause the necessity of the volume con-
trol being in the grid circuit of this tube
is eliminated, thereby eliminating high-
frequency attenuation caused by grid
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Front view of oscilloscope.
Controls are neatly arranged.

resistance variation. This type of input
stage makes it possible to mount the
first tube near the front panel, and the
following fubes near the base of the
C-R tube, the long leads introducing
little loss as they would in other types
of circuits. Large capacitors and direct
coupling from the 12AT7 to the 6C4
insure good low-frequency response.

The horizontal amplifier consists of
a 6J5 which acts as a phase inverter
feeding a 12AT7 which supplies the
signal to the horizontal plates of the
C-R tube. The spot is positioned by the
potentiometers across the plate load re-
sistors of ihe output stages. The hori-
zontal amplifier is connected to either
the output of the horizontal sawtooth
oscillator, the horizontal input bind-
ing post, or a 60-cycle test voltage by
switch S5. S6 cuts off the plate voltage
to the oscillator when S5 is in positions
2 or 3, but connects it when S5 is in
position 1, the position in which the
output of the sweep oscillator is fed
to the input of the amplifier. The 60-
cycle test voltages supplied to the verti-
cal and horizontal amplifiers are 180°
out of phase as each is taken from an
opposite side of the filament supply, the
center of which is grounded. Although
this gives only 3.15 volts for the a.c.
test, it is adequate to give a trace close
to 2 inches long on the C-R tube.

Low values of plate resistance are
used in both amplifiers, and all cathodes
are unbypassed. These two factors limit
the gain of the amplifiers, but this
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Fig. 1—Schematic diagram of versatile oscilloscope. All cathode resistors are un-bypassed to reduce distortion.

i &
Underchassis view of oscilloscope. Angle brackets Side view. To eliminate stray fields, length of iron
are mounted on the corner of each transformer, and pipe is placed over neck of tube. Vertical chassis
to the side of the chassis. Primary terminals are up. with components mounted is seen at right.
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disadvantage is offset by the higher
quality of the amplified signal. The
reason foy this is that the degeneration
introduced in each stage by the lack of
bypassing| reduces distortion, and the
low-value | plate load resistors aid in
maintaini‘ﬁg good high-frequency re-
sponse. The amplifiers have enough
gain for the purposes of the instrument.

The horfizontal sweep circuit is com-
posed of a multivibrator built around
a 12AT7Jtube. This tube produces a
sawtooth Voltage. Its frequency depends
upon the| values of the capacitors
switched into the cireuit by 87 (Fig. 2),
and by the values of resistance intro-
duced into| the circuit by the sections of
the FINE HORIZ. FREQ. control. Output
of the sweep generator varies from a
minimum ¢f about 12 cycles per second
to slightly| over 100 ke, giving a very
useful range. The frequencies of this
circuit for|the different positions of the
COARSE HORIZ. FREQ. control are as fol-
lows: position 1, 12 to 120 cycles; posi-
tion 2, 120{to 1,200; position 3, 1,200 to
12,000; and position 4, 12,000 to over
100,000. The setting of the horizontal
sync conttrol will vary these values
somewhat.

The switch S7 which is used as the
coarse freguency control, is listed in
the parts list as Mallory 1325-L. This
is a 2-gang, 2-circuit-per gang, 5-posi-
tion switell. It has an adjustable stop
which shoyld be set so that only the
first four positions are used. The switch
should be wired as shown in (Fig. 2).
Capacitors| C4, C5, C6, C7 and C8
should be mounted between the termi-
nals of the front and rear sections of
the switch} This facilitates mounting
and makes| it possible to isolate these
circuits from others by shielding.

The vertlical sweep circuit is some-
what similar to the horizontal, except
that it uses a 6SN7-GT tube and covers
a frequency of about 15 to 90 cycles.
It was incoEporated into the instrument
to make it possible to view a television
picture directly on the oscilloscope.
This cireuit is very similar to the ver-
tical sweepl circuits used in electrosta-
tic deflectian TV sets. Since commer-
cial tolerances on resistors—and par-
ticularly on| capacitors—vary, it may be
necessary to experiment with the value
of C3. Check this capacitor if the verti-
cal sweep |fails to supply a 60-cycle
sawtooth wave at about the mid-setting
of the vertical sweep control, which
corresponds to the vertical hold control
on a TV set.

The power supply is somewhat dif-
ferent from that of most other oscil-
loscopes. I |wanted to use good-quality
shielded trapsformers, but did not want
to have to purchase specially designed
units. The Chicago PSC-55 power trans-
formers were found to be ideally suited
for this application. One of these is
used in a cqnventional full-wave power
supply, with a 5Z4 tube as rectifier.
This supply furnishes the voltages to
the varioug amplifier and oscillator
tubes. The |other transformer is used
in a voltage-doubling circuit with two
6X5 tubes fo supply the high voltage
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to the C-R tube. Filament power for
the 6X5's and for the C-R tube is
furnished by this transformer. The 5-
volt filament winding is connected to
the 6X5’s, and although the ratings
of these tubes indicate 6.3 volts for
filaments, the 5 volts supplied by this
transformer does the job in fine style.
The center-tap of the high-voltage
winding is left floating and the entire
high-voltage winding supplies the volt-
age to the doubler circuit. This type of
high-voltage supply has several ad-
vantages; a standard radio power trans-
former can be used; the voltage rating
of the h.v. capacitors can be just half
that required by conventional half-wave
power supplies; and special high-voltage
rectifier tubes are not necessary.

The voltage delivered by this doubler
circuit is practically double that of the
peak rating of the high-voltage wind-
ing of the power transformer. Measure-
ment with a v.t.v.m. showed the voltage
across each of the voltage-doubling ca-
pacitors to be from 850 to 900, giving
a total of 1,700 to 1,800 volts for use
by the C-R tube. Since the current
drain is small, there is practically no
voltage drop, and this voltage gives
excellent brilliance on the cathode-ray
tube, even when its face is covered with
a television raster.

It is very important that shielded
transformers be used for both power
supplies, as the strong magnetic field
which  surrounds unshielded trans-
formers will deflect the electron beam
in the cathode-ray tube. It is also im-
portant that the power transformers
be mounted underneath the chassis and
well toward the rear. The photograph
of the under side of the chassis will
serve as a guide in the mounting of
these units.

Construction

Although exact chassis layout ecan
vary, the photographs show the gen-
eral construction and can serve as a
guide to the builder. I followed the prac-
tice of some commercial oscilloscope
builders in mounting the input tubes
and power supply on the main chassis,
and the other tubes on a small vertical
chassis at the back. The small vertical
chassis also holds the cathode-ray tube.
The builder can depart from this layout,
but he should keep in mind that the
input and oscillator tubes should be
mounted near the front panel. The hori-
zontal oscillator tube and associated
components should be separated by a
shield from the other tubes and com-
ponents. The power supply should be
on the main chassis, and the power
transformers underneath the chassis
and toward the rear of the unit.

The tubes feeding the cathode-ray
tube should be mounted near its base.
The cathode-ray tube mounting should
clamp the metal part of the tube base
solidly, but should not put any strain
on the neck of the tube. If the front
of the tube is mounted as shown in
the photos, with a felt lining protecting
it, and the base is clamped firmly, no
additional support will be needed.
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The panel is drilled for the various
controls and switches, ete., as shown in
the front-view photo. The opening for
the C-R tube is 5% inches in diameter
and can be cut with a circle cutter in
a drill press. A slow speed is necessary
for cutting a hole of this size. A strip
of sheet metal about 2 inches wide is
bent inte a circle and is inserted in
this hole as shown in the photographs.
It is soldered to the back of the panel,
and it should project about an inch
to the front and rear of the panel. It
is lined with a piece of soft felt or
velvet of such thickness that the end
of the C-R tube will make a snug fit.
Panel and chassis sizes can vary to
suit builder.

A few precautions should be taken.
First, because many of the leads carry
high voltage, the hookup wire should
be well insulated. See that no high-
voltage terminals are bent close to the
chassis, or that other bare wires run
near them. A few terminal strips con-
veniently placed will facilitate wiring.
Since the vertical amplifier is essentially
a high-gain unit, take great care to
prevent hum. All ground connections
should be made carefully. Although it
is not necessary to have a ground bus,
it is wise to make the grounds in con-
nection with each tube at the same place.
Most sockets are provided with ground-
ing lugs for this purpose.

The power transformers are mounted
on an angle-iron bolted underneath the
chassis. Inaddition, a small angle bracket
is fastened to a mounting hole on the
corner of each transformer and to the
side of the chassis as seen in the photo-
graph. The transformers were mounted
with the primary terminals up (when
the chassis is upside down for wiring).
The power supply should be wired
first, and the voltages should then be
tested. It will be noted that the positive
side of the C-R tube high-voltage supply
is grounded, while the negative side of
the amplifier plate supply is grounded
in the comventional manner.

The builder must realize that the
chassis is “hot” with respect to the
negative side of the C-R tube supply as
well as to the positive side of the ampli-
fier supply.

Testing

When the power supplies have been
wired and tested, the C-R tube and its
controls—intensity, focus, centering,
etc.—can he wired in, and proper oper-
ation of that circuit can be tested by
seeing if a spot will appear and can be
centered on the screen of the tube.
Make this test as soon as possible so
that any ‘“bugs” can be removed before
continuing with the wiring of the am-
plifiers and oscillators. A small round
spot which ean be focused and moved
from side to side and up or down, in-
sures that the C-R circuit is correct.

If it is impossible to secure a small
round spot after adjusting the INTEN-
SITY and FOCUS controls as well as the
ASTIGMATISM control, which has some
effect on the shape of the spot, make
any changes necessary to achieve this
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end. The usual reason for producing an
elongated spot, or in some cases a small
round circle, is electromagnetic inter-
ference. This is usually caused by the
magnetic fields surrounding the power
transformers. Even shielded units will
have some magnetic field about them.

In my first attempt, the spot was
elongated, and I found that by changing
one of the primary leads on the power
transformers, the two transformers
worked in a hum-bucking arrangement,
and the trouble was eliminated. The
connections to the primaries of the
transformers were made in this way:
One power line lead went to pin 1 on
T1, the other power line lead going to
pin 2. Then pin 1 on T1 was connected
to pin 2 on T2, and pin 2 on T1 was
connected to pin 1 on T2. This may not
work in every case, but in this instance
it cleared up the trouble.

Shielding the C-R tube will also help,
and although a good spot was obtained
on the model shown without shielding,
I decided to do this shielding for good
measure. A piece of 2-inch iron pipe
was cut the length of the narrow neck
of the C-R tube, and the neck of the
tube was wrapped with sponge rubber
held in place by Scotch tape. The iron
pipe was then slipped in place. If these
measures do not eliminate all trouble
from stray fields, the transformers may
have to be rotated slightly to remove
or cancel out their fields.

As soon as a small round spot can
be obtained on the scope, the other parts
may be wired. The C-R tube should be
removed while this is being done. When
wiring is completed, the final tests can
be made. Remember that a bright sta-
tionary spot ean burn the fluorescent
material on the face of the tube, so
keep the spot as faint as possible or
keep it moving.

If all wiring is correct, the following
results should be obtained: With S3
in low position (high input signal
needed), and S1 and S5 in position 2,
with all gain controls off, a stationary
spot should appear on the screen. This
spot should be capable of being centered
by the two centering controls. Then with
S2 in position 3, and the vertical gain
control turned up, the spot should be-
come a vertical line. With S1 back in
position 2, and 85 in position 3, a similar
line in a horizontal directon should re-
sult as the horizontal gain control is
advanced. With S1 and S5 in position
3, a diagonal line should result if both
horizontal and vertical gain controls
are advanced. If these results are ob-
tained, the action of the sweep gener-
ators can be tested.

S1 should be in position 3, and S5
should be in position 1. This will place
a 60-cycle test voltage in the vertical
circuit and a sawtooth sweep voltage
in the horizontal circuit. The coarse
horizontal sweep control should be. in
position 1, that is, in the counterclock-
wise position, and the sweep vernier
control can be adjusted from minimum
to maximum position. The minimum
position would show about 5 cycles of
sine waveform as the vertical gain con-
trol is advanced. Increasing the rota-

tion of the sweep vernier should make
it possible to get 4, then 3, then 2, and
then 1 cycle on the screen. Advancing
this control still further should produce
a half cycle, which will be represented
by something like the letter “X.” These
traces can be made to stand still by
rotating the horizontal syne control if
the syne switch is in the internal posi-
tion. Only as much sync as is necessary
to make the trace stand still should be
used, otherwise the wave may be dis-
tortes].

The vertical sweep circuit can now be
tested. S1 is set to position 1, and S5
is set to position 3. This will place a
60-cycle voltage in the horizontal cir-
cuit and vertical sawtooth voltage in
the vertical circuit. With these settings,
and with both horizontal and vertical
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Fig. 2—Switch shown in position 1,
lookmg from the front or knob end
in extreme counterclockwise position.

gain controls advanced, it should be
possible to get one eyele to appear on
the sereen. This will oceur in a vertical
position and will look something like
the letter “S.” If this occurs with the
vertical frequency control at or near
mid-position, all is well with the verti-
cal sweep circuit. If it is impossible to
get one cycle in this position, it may be
necessary to change the value of C2.
This ean range from about .01 to .02uf.
On the scope shown here, the value
of .015uf worked out just right. If one
cycle can be obtained by this method,
then it is suggested that both S1 and
S5 be turned to position 1, and a saw-
tooth voltage will be observed. Then
by rotating the horizontal frequency
control switch to the fourth position,
and advancing the fine frequency con-
trol slightly, a raster similar to that
on a television screen will appear. It
will be necessary to increase the inten-
sity control and to readjust the focus
control to obtain sufficient brilliance,
since this raster will form a rectangle
filling the sereen of the C-R tube.
When these tests have all been made,
the instrument is ready for final adjust-
ment. This consists of adjusting the
trimmer Cl. A square-wave generator
is necessary for this. A square wave
of about 10 ke is connected to the ver-
tical input binding posts. The attenu-
ator switch S3 should be set to low
position, that is, the position in which
the gain of the amplifier is lowest. Ci
should then be adjusted for the flattest
top of the square wave. The frequency
of the generator can now be set at 1,000
cycles and the trimmer readjusted for
a flat-topped wave. This makes the fre-
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quency response of the amplifier in ths
low position the same as in the high
one. If a square-wave generator is not
available, this adjustment can be post-
poned until one can be borrowed, as the
oscilloscope will give good results even
without this adjustment being made.

This instrument has one use not
commonly found in oscilloscopes: you
can observe a television signal with it.
To observe such a signal, the grid of the
TV picture tube is connected by a short
length of wire to the jack J1, which is
known as the intensity modulation jack,
and is located at the back of the scope.
The horizontal sync pulse is applied
at the horizontal sync binding post,
the sync selector switch being set for
external syne. The vertical syne pulse
is taken from the TV set after it has
passed through the integrating circuit
in the TV set. This pulse is applied to
the vertical sync binding post. The
vertical sync control is advanced, and
the vertical frequency control is ad-
justed for a frequency slightly less
than 60 cycles. The horizontal fre-
quency control switch is placed in posn-
tion 4 and the fine frequency control is
rotated slowly, along with the sync
control, until the picture locks into place.
To lock the signal in, it is necessary
~hat the syne pulses have negative polar-
ity. No attempt has been made to supply
d.c. reinsertion to the scope C-R tube
grid, so the TV signal background light-
ing may not be accurate. In spite of
this, all the normal contrasts of the
TV picture will be present.

Oscilloscope parts list.

Resistors: 7—470, 1—I1,000, 1—3,300, 2—8,200, 3—
10,000, 2—22,000, 5—47,000, 2—100, 000, 2--220,000,
2-470,000, 2480 000 ohms, 6—| megohm 1-33
meqohms e waM 1—1,000, 4—22,000 ohms, | watt;
1—15,000 ohms I—1 megohm 2 watts.
Potentiometers: [—5,000, 3—50,000 (linear), 2—
100,000, 2—500.000 ohms I—I megohm; |—| megohm
—10 megohms, gcnged 1—5,000—5,000 ohms,
ganged.

Capacitors: (Paper) |—.01 pf, 1—.015 uf, 2—.02 uf,
4—.05 pf, 1—.01 pf, 5—.025 pf, 2—.05 pf, 600 volts:
2—2 uf, 1,000 volts; 1—.01 pf, 2,000 volts. (Cerum:c)
1—3-40 uu.f frlmmer 1—27 wuf; 1—270 puf; 1—1,000

nuf; 1—2,000 uuf. (Electrolytic) 2—8 uf, 1—30 uf,
1—20—20—40 uf, 450 volts; 1—I0 uf_ 25 volts.
Tubes: 2—6J5; 4—12AT7, 1—6C4; |—6SN?; |—524:

2—6X5; [—5BP1 or 5BP4 C-R tube.
Miscellaneous: 2-power transformers, 540 volts, c.t.,
at 55 ma, 6.3 volt at 3 amp., 5 volt at 2 amp. (Chi-
cago pSC §5): 2—2-pole 3- posmon switch, (Mullory
322-3)); 2—s.p.d.t. toggle switch; I—2-gang, 2 cir-
cuits per gang. 5-position switch’ (Mallory 1325 L):
l—s.p.s.t. switch; 1—6.3-volt pilot light; |—insulated
phone tip jock; 1—3-amp fuse.

It was not intended that this scope
be used as a TV slave unit, but a suf-
ficiently accurate picture can be ob-
tained to aid in the servicing of a TV
set, particularly when there is some
question as to the condition of the TV
picture tube.

The case for the instrument was
made from 24-gauge galvanized sheet
steel. The local tinner was co-operative
in allowing his equipment to be used for
the building of both case and chassis.
If the builder does not have the tools
for building such a case, he ecan have
it built at almost any tin shop. The
case measures 8% x 17% x 13 inches.
It has a 2-inch hole in the rear to ac-
commodate the power cord and the in-
tensity modulation jack. END

RADIO-ELECTRONICS
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FTER MANY years in the com-
plex field of electronics, I have
become very suspicious of

any attempts to oversimplify,
whether in equipment or literature. Ex-
perience has shown that the fabulous
one-tube this ¢r that, usually falls far
short of expedtations, and the handy-
dandy fix-it-yourself booklet has left
many a TV owner bloody and bowed.
I have watched the growth of the
various kit companies with a wary eye.
From the very simplest devices, kit
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H-QUALITY
RECORD PLAYER
IN KIT FORM

By JEROME KASS

ASSOCIATE EDITOR

manufacturers have expanded their
lines to include equipment to outfit the
home, workshop, and laboratory. I have
seen many assembled kits in action, in
homes and in factories, and have been
impressed with their performance. How-
ever, 1 took exception to the manufac-
turers’ claims of the ease with which
they can be assembled. I could under-
stand a skilled technician undertaking
the task, but when the manufacturer
claimed that a complete novice could
do an artistic job, I had my doubts. As

Chassis before wiring. Letters and numbers minimize possibility of errors.
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the years went by, and the kit manufae-
turers expanded and diversified their
lines, my curiosity became overwhelm-
ing; I had te see for myself. Having
a pretty complete line of test instru-
ments, I decided upon the Heathkit
record player. It would satisfy my
curiosity and at the same time possibly
provide entertainment for all the
family.

The package arrived. With tongue
slightly in cheek, I examined the con-
tents. There was a 3-speed record
changer, two 6-inch speakers, a cab-
inet, and several bags filled with parts
for the assembling of the amplifier.
This can be done by a novice? Ridic-
ulous!

I noticed some papers in the box, and
I assumed them to be the schematic
and parts list. To my amazement, they
turned out to be 22 pages of instruc-
tions and 4 huge pictorial diagrams.
This seemed unbelievable. I've seen
broadcast trensmitters assembled on
less instructions. Well, I thought, I'll
have none of it. I spread out the various
parts, took tha chassis in hand, studied
the schematic briefly, and began to
mount tube sockets. Since each socket
has two positions, 180° displaced, I
studied the pin connections to find the
most convenient position. After a few
minutes of study, I decided, well, it
wouldn’t hurt to take a little peek at
the pictorial layout. After taking a
peek, then followed by a long perusal,
a thought began to dawn upon me.

Perhaps there was rhyme and reason
to these papers. Perhaps they could be
the result of careful and scientific re-
search in the layout of this record
player. And perhaps what I was start-
ing out to do had been done many times
by the manufacturer and these papers
might represent the most efficient and
simplest method of assembly. But why
so many pages for a record player?
I turned to thte first page and read.

The schematic diagram was drawn in
conventional style. It showed the car-
tridge working into a high-impedance
input. The volume control fed a 12AX7
voltage amplifier-phase inverter, which
in turn drove 2-35C5’s in push-pull. B
plus was supplied by a 35W4 half-wave
rectifier working with a double-pi R-C
filter. The speakers were in parallel, and
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Pictorial shows ampliﬁei‘ wiring. Cable and transformer are color coded.

the tone control was part of a feedback
network from the output transformer
secondary to the cathode of the input
triode. The sequence of filament wiring
with respect to ground also was shown.
All this would be quite clear to a tech-
nician, but probably hopelessly com-
plicated for a beginner. I scanned the
next page on soldering and wiring.
Pretty good, I thought. This would be
clear even to my wife.

1 was now up to the mechanical as-
sembly. A glance at the pictorial layout
on this page instantly revealed the
method to all this madness. The entire
layout of parts was resolved into an
elementary system of letters and num-
bers. The four tube sockets would here-
after be known as A, B, C, and D.
Every part was identified by a letter,
and if that part had more than one
possible connection, such as in tube
sockets and terminal strips, each con-
nection was numbered. Here indeed
was the master plan. Any child who
could read and had some manual dexter-
ity could assemble this amplifier.

The next few pages contained de-
liberate step-by-step instructions for
mounting. I followed along, checking off
each step, in the space provided, as I
went. I saw that by this checking, and
watching the pictorial diagram, a mis-
take was virtually impossible. I ran into
a minor difficulty when my capacitor-
mounting wafer did not fit the prepared
position. With a small reamer and rat-
tail file this obstacle was overcome.

With everything mounted, I was now
up to page 7, the start of amplifier
wiring. Here again, I was immediately
confronted with a pictorial diagram
showing the exact positioning of every
wire in the amplifier. Since the only
hookup wire supplied was black, I
reached into my private stock and al-
lowed myself the luxury of various
colored wire to color-code the amplifier
circuits. The wiring ran smoothly with
one serious exception. The output trans-
former was color-coded differently from
the instruction sheet. If T had connected
color for color, the loudspeakers might
have been ruined. This was the only
occurrence where complete ignorance
of electronics might have resulted in
damage to the record player. I paused

at this point to consider the human
equation. Here was a tragedy of over-
simplification. A slight error by the
manufacturer could cost the uninformed
builder time and expense. (I wrote to
the manufacturer, and was informed
that this situation has since been cor-
rected.)

The wiring followed a very logical
pattern. Out of curiosity, I followed the
step-by-step instructions on the dia-
gram. First the filaments were wired,
then the power supply, and so on. The
wiring on the pictorial was so clearly
illustrated that the exact placement
and even the curvature of wiring could
be easily duplicated. On page 10 a
special cable was assembled. Whenever
detailed work of this sort appeared it
was accompanied by coptous illustra-
tions. Page 12 completed the amplifier
assembly with the mounting of the
capacitors and resistors. Once again a
pictorial diagram facilitated the as-
sembly. A few of the pictorials were
actually larger than lifesize.

With the completion of the amplifier,
the final assembly began. The two
speakers and the amplifier were mounted
in the cabinet. This required some fine
carpentry. The instructions were clear,
but the fittings were close. Breaking
through the proxylin covering of the
cabinet required utmost care. Finally,
after a mild application of blood, sweat,
and tears, everything was properly
mounted. In the course of final as-
sembly, I ran out of some hardware,
and had an excess of others. This I
suppose is inevitable. The hardware, be-
ing standard (6/32-screws), was easily
located. Wiring of the speaker plug
required some patience. As many radio
technicians have learned, soldering
phone tips can be tedious.

The preliminary testing began on
page 16. The instructing sheet called
for a visual inspection followed by a
test run. At this point I became un-
nerved. I had learned from many sad
experiences the danger of plugging in
an electronic device without any pre-
liminary resistance measurements. Yet,
1 had followed instructions to the letter
up to now; I had been impressed with
them, and I resolved to continue to the
bitter end. With a stiff upper lip, eyes
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closed, and fingers crossed, 1 plugged
in the record player. Displaying in-
credible nerve, I placed one of my wife’s
favorite records on the changer,

When the tone arm made contact with
the record, the room was filled with the
most beautiful music this side of Ben-
ton Harbor. I used a symphonie record-
ing to obtain bass of reasonable dura-
tion. I then reversed the speaker leads
several times while listening carefully
to the music. I retained the position
which gave me the more predominant
bass response. The tone arm required
no adjustment, as the sapphire stylus
made a perfect one-point landing. The
tone and volume control seemed to have
effective range, and with these controls
turned up and no signal input, only a
slight low-pitched hum was audible.

Flushed with success, I decided to
measure the playback response of the
amplifier. 1 had listened to several
recordings with such pleasure that I was
anxious to know just what the fre-
quency capabilities of this amplifier
were. Fortunately, I was able to avail
myself of a test record specifically de-
signed for this purpose. I used a v.t.v.m.
to avoid any loading effect on the am-
plifier, connecting it across the second-
ary of the output transformer. Making
allowance for the test record’s (a Cook
10LP) response curve, I measured the
output from 30 to 20,000 cycles.

From approximately 100 to 20,000
cycles, the output remained within 1 db
of the AES playback curve. Below 100
cycles I had a bass boost of a few db.
Since I had the volume turned down
low, this boost was probably due to the
volume control which is compensated
for the Fletcher-Munson effect at low
levels. This response confirmed my in-
itial opinion: in its price range this
was an excellent player.

What intrigued me most was that
this was all done without any necessity
for the schematic. Anyone who could
read and handle a soldering iron could
have built this record player. Looking
back, the step-by-step organization was
something to truly marvel at. As far
as my particular record player was
concerned, it was completed. It wasn’t
unique in design, being similar to the
Columbia 360 and possibly others, but
it was a kit and 1 had assembled it.

What if something had gone wrong?
What if I had obtained smoke instead
of music? I read on. In the center of
page 18 was a paragraph headed, “In
case of difficulty.” Here in very calm,
cool, and collected language was trouble-
shooting procedure. Hints on checking
wiring, a voltage chart listing the po-
tential on every pin of every socket,
and control settings for obtaining va-
rious effects were clearly listed. The
trouble-shooting section ends with a
brief discussion on common errors and
circuit checking.

And so, 6 hours after I began, the
22 pages came to an end. Only then
was I able to fully appreciate what had
been accomplished. My cynicism toward
the kit manufacturer has been replaced
with a healthy respect. END

RADIO-ELECTRONICS
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IGH  fidelity today is expensive.

Good  commercial amplifiers

start at around $100 and run

to $300. Even the cheapest Wil-
liamson kiti leaves no change out of a
$50 bill, which is still likely to strain
the average music lover’s pocket book
and family relationships. In short, what
this country needs is a good $25 high-
quality aniplifier.

In my last article “Extending Ampli-
fier Bandwidth” (in the September,
1953, issue) I indicated that it is pos-
sible to desgg’n an inexpensive amplifier
with whose performance only the most
critical “golden ear” could quibble, This
article pregents the Junior Golden Ear
amplifier which can be reproduced at a
total parts|cost of around $25, and yet
will take very little if any backtalk
from $100| amplifiers. The circuit is
not critical and is easily constructed by
anybody with any construction experi-

ence.
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IOR GOLDEN EAR AMPLIFIER

By JOSEPH MARSHALL

Here is what we’ve all been waiting for. A

truly inexpensive high-fidelity amplifier.

The frequency range is stretched. while the

dollar is squeezed. Circuit is not critical.

The circuit

Those who have read the article men-
tioned above will recognize the circuit
as that of a direct-coupled inverter and
voltage driver, capacitance-coupled to
a pair of self-bias output tubes, with
two feedback loops. The first 12AU7
and the 12AX7 comprise a cross-coupled
phase inverter which is direct-coupled
to a neutralized 12AU7 driver stage.
Presuming that the output capacitor on
the tuner or preamp is .05-uf or larger,
response of the inverter and driver,
without feedback, will be approximately
2 to approximately 50,000 cycles. The
input tube is a cathode follower and its
input resistance is therefore several
times the value of the grid resistor. So,
any capacitor of .05-uf or larger will
have a time-constant long enough to
pass signals below 10 cycles. Since the
12AX7 is driven by the very low im-
pedance of the cathode follower it is

Left—Top view of
Junior Golden Ear
Amplifier. Note
position of trans-
formers. They are
placed at right
angles to prevent
undesirable cou-
pling.

Right—Underchas-
sis view of amplifier.
Note the use of
bathtub capacitors.
These high-quality
capacitors assure
excellent low-fre-
quency response,
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not affected by the Miller effect below
100 ke. The neutralization of the 12AU7
driver minimizes the operation of the
Miller effect in that stage, and the
direct coupling produces no phase shift
at any freguency below 50 ke.

The 0.5-uf capacitors which couple
this section to the output tubes are the
only source of internal phase shift in
the amplifier, but much if not all of
this phase shift is neutralized by the
inner feedback loop from the plates of
the output tubes to the cathodes of the
driver stage. The 6V6 output tuhes
are operated in a modified form of the
Ultra-Linear circuit by connecting the
screcens to the 4,000-ohm taps of the
UTC 8-15 output transformer. This
method of operation is intermediate be-
tween triode and tetrode and has several
virtues. First, it improves the high-
frequency response because this con-
nection in effect neutralizes the plate-
grid capacitance of the output tubes,
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which in triode operation would result
in very serious attenuation above 10,000
cycles. Second, it more than doubles
the 4 watts output which 6V6’s de-
liver as triodes. The optimum screen
load for true Ultra-Linear operation is
18.5¢¢ of the plate load. Special (and
expensive) transformers are manufac-
tured for this style of operation. How-
ever, a ratio of 40%, as in this case,
results in excellent performance and
permits a standard medium quality out-
put transformer to be used. The maxi-
mum output of the amplifier is more
than 8 watts.

Two feedback loops are employed.
The inner loop, from plates of 6V6’'s
to cathodes of the drivers, provides a
feedback factor of 14 db. The time-con-
stant of the feedback network is the
same as the time-constant of the coup-
ling network from drivers to output
tubes, but the phase shift in the feed-
back loop is exactly opposite to that
in the coupling. So this feedback loop
in effect neutralizes the low-frequency
phase shift of the capacitor coupling,
and the amplifier—though not entirely
direct-coupled—is, for audio purposes,
just about as responsive at low fre-
quencies as a direct-coupled amplifier.
The inner feedback loop, being bal-
anced, also helps maintain the excellent
static balance of the amplifier over the
full dynamic range. Since it also in-
cludes the two stages responsible for
most of the distortion, the output tubes
and drivers, it produces about a 5-1 re-
duction in distortion. The over-all feed-
back loop runs from the output trans-
former secondary to the cathode of one
of the input tubes. The feedback factor
in this loop is more than 20 db. This
not only further reduces the distortion
but it is enough to flatten the response
of the output transformer to a level
acceptable for high fidelity.

The response of the amplifier from
input to output transformer is virtually
flat from 2 or 3 to over 100,000 cycles.
The response of the output transformer
is flat only from 50 to 10,000 cycles.
However, the extreme bandwidth of the
amplifier itself, plus the more than 20
db of over-all feedback, extend the
response on both sides of the slopes of
the output transformer, producing an
output curve which is essentially flat
at levels of 2 watts or less, from 10
to some 60,000 to 70,000 cycles. This is
as good or better than that of most
Williamson-type amplifiers using much
better output transformers, but pos-
sessing a very much narrower internal
bandwidth because of Miller effect and
uncorrected low-frequency phase shift.

Because the distortion-producing
stages are subjected to a feedback fac-
tor of 30 or more, the output distortion
is extremely low. At levels below 2
watts, which represent the average
power peak in home listening, the dis-
tortion is measurable only on labora-
tory equipment. At maximum output
the harmonic distortion is under 1%
while the intermodulation is about 1%.
This is so slight as to be of no practical
consequence, since an output level of

2 watts, given a reasonably efficient
speaker system, will not often be ex-
ceeded in small home or apartment
listening.

Although the photographs of the ex-
perimental model show bantam-type
tubes, it is better to use the miniature
tubes specified in the wiring diagram.
If you already have two 6SN7-GT’s and
a 6SL7-GT and want to use them, there
will be only a slight difference in high-
frequency response, and that will prob-
ably be noticeable only by measure-
ment and not by ear. .

The amplifier is push-pull from be-
ginning to end and can be balanced
both statically and dynamically. Thus
maximum use is made of the distortion-
canceling properties of push-pull am-
plifiers. The series resistors, common
to both sides of the plate loads of the
voltage-amplifier section, are balancing
resistors and should not be left out.
The 2,000-ohm balancing control in the
cathode circuit of the input stage and
the single-pole, double-throw switch pro-
vide a means for over-all dynamic bal-
ancing. They should preferably be
mounted on the rear or top of the chas-
sis where they will not be disturbed
accidentally.

There is nothing at all eritical about
the layout, and no special wiring meas-
ures have to be taken. If your chassis
is already punched, arrange the tubes
as conveniently as possible. Vector tur-
ret sockets could be used if the most
compact amplifier is desired. A common
ground wire should be run from the
ground point of the input jack around
the chassis and all ground leads should
be soldered to it. The filament wires
should be twisted together and the two
sides of the filament loop kept about
the same length. The center-tap of the
filament transformer is returned to the
voltage divider at a point between 40
and 50 volts positive, By this means,
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as well as the two feedback loops, the
hum level is kept extremely low. In
fact, it should be completely inaudible,
with your ear at the speaker, unless a
Klipsch-type horn is used, in which
case you may be able to hear some hum
with your ear right at the output of
the horn.

The neutralizing capacitors in the
12AU7 driver are 1.5-upf molded gim-
micks of the type used for oscillator
injection in superheterodynes. They are
available from most parts distributors.
The NPO series of ceramic capacitors
can also be used. In an emergency the
capacitors can be improvised by twist-
ing together two 2-inch lengths of hook-
up wire. Be sure to connect the end
of one wire to the plate and the end
of the other wire to the grid. The two
open ends should be lightly taped to
prevent any possible accidental shorts
to chassis.

The 0.5-uf coupling capacitors to the
6V6 grids must be of good quality with
low leakage. Bathtub types are recom-
mended. Do not substitute lower values
or the low frequency response will suf-
fer. The 0.25-uf capacitors in the feed-
back loop should also be of equally
good quality.

The plate, grid and cathode resistors
in the opposite sides of the push-pull
stages should be matched. This can be
done effectively enough on an ohmmeter.
Ordinary carbon resistors will do. Of
any five of a given value, two can
usually be found which match to 1 or
2%. The exact value is not important,
as long as they match. Thus the 220,000-
ohm plate loads can be 200,000 or 240,-
000 ohms, so long as both are as nearly
identical as possible. Be careful not to
overheat the resistors when soldering
them in place, for it might change their
value. If you hold the wire leads in a
pair of large pliers between the solder-
ing point and the body of the resistor,

6V6(2)
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22K
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300v
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Schematic diagram of amplifier S1
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most of the heat will be dissipated in
the pliers beflore reaching the resistor.
If you have |a Wheatstone bridge, it
would be ad excellent idea also to
match the coupling and feedback capaci-
tors, to preserve the best possible fre-
quency balance,

The output tubes are balanced
through the| 50-ohm potontiometer
which is adjusted for equal vlate cur-
rents, or for gero voltage difference as
indicated on a high-resistance voltmeter
connected from plate to plate. The bias
voltage should be about 20 with a plate
voltage of arpund 300.

The cathocﬁss of the 12AU7 driver
should be abdut 10 volts more positive
than the grids. This will be achieved
with approximately a 2-1 ratio of plate
load to cathode resistance. The direct-
coupled front section is balanced, as
indicated later, at d.c. by the balancing
potentiometer|in the input tube circuit.
The switch i a great convenience in
obtaining ovjr-all balance, permitting
easy rebalanﬁing from time to time to
compensate for tube aging or when
changing tubes. It is not essential to
the operation| of the amplifier.

When connecting the inner feedback
loop, be sure|that you do not cross it
by connecting it to the opposite side
instead of the same side. Proper con-
nection is eviﬁienced by reduced output.
The diagram | shows the over-al]l feed-
back loop going to the lower side of
the ampliﬁer,( but it should be applied
to whichever| side produces negative
instead of poLitive feedback. Touching
the end of the|loop to each of both grids,
in turn, of the 12AX7 will determine
the proper one. With the transformer
specified, the |[feedback loop should re-
sult in stable operation. If another
transformer is substituted, or if feed-
back results in oscillation, the feedback
resistor R2 shr:)uld be increased in value
until oscillation cannot be sustained.

The power supply is conventional ex-
cept for the donnection of the filament
center-tap to| a positive point on the
voltage divider. If your power trans-
former does npt provide a center-tapped
filament winding, insert a potentiometer
of 50 to 100 phms across the winding,
connect the slider to the positive voltage
point, and adjust the potentiometer for
minimum hum. A 90-ma power trans-
former will more than suffice. Ultra-
Linear operaIion does not produce as
great current swings as does triode
operation. THe plate current remains
quite constant over almost the total
dynamic range. The low current re-
quirement of this amplifier makes prac-
tiecal the use |of a larger transformer
to supply both the amplifier and asso-
ciated tuner.J

I believe that in the large majority
of cases tone-dontrol circuits are neither
necessary noi desirable. Therefore, a
Centralab Compentrol in the amplifier
input is speciﬁed. This gives boosts at
both low and| high frequencies at low
volume levels| and is very satisfying,
except perhaps in rooms whose acoustics
at low frequellyc]ies produce too boomy a
sound. The amplifier does not include
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a phono preamp. Any of the standard
circuits can be added, or a G-E preamp
can be mounted on the chassis and con-
nected to the same power supply. In
that case, it would be well to add
another switch at the input to permit
switching in the different input sources
—FM tuner, AM tuner, phono, ete.

This amplifier apparently can be
built without regard to wire lengths,
parts layout, and so forth. Several
versions of the amplifier have been
put together quickly on breadboards,
old chassis, ete., with no resulting trou-
ble. If you are relatively new at con-
structing amplifiers, keep this in mind:
Double-check each connection before you
make it, and several times after it is
made, to see that it is correct. Before
inserting tubes and turning on power,
make resistance measurements at the
socket terminals with an ohmmeter to
be sure that you have no shorts or
opens. Make the connections firm, and
solder carefully so that you do not have
noise-producing joints. When you are
sure the hookup is correct, make the
following adjustments, in the order
given:

1. Insert the output tubes and adjust
the cathode control so both tubes draw
equal current, or so a high-resistance
voltmeter connected from plate to plate
indicates zero voltage.

2. Insert the other tubes. Connect
the voltmeter from plate to plate of
the 12AU7 driver stage, and adjust R1
for zero voltage.

3. Turn switch S1 so that the two
grids of the first 12AU7 are tied to-
gether; feed any signal into the input
and now adjust R1 again for a null in
the output from the amplifier. Because
of feed-through via the over-all feed-
back loop, a true null may not be ob-
tainable; in that case, adjust the mini-
mum output, using an a.c. meter if
possible.

This procedure will balance the en-
tire amplifier from beginning to end.
Periodically, the balance can be checked
and retrimmed as in step 3. It should
also be done any time one or more of
the tubes are changed.

The Junior Golden Ear amplifier is
capable of very high quality reproduc-
tion, and merits the use of the best
speaker you can afford. Fortunately,
several good combinations of speaker
and baffle are today available from $30
to $50. One of these amplifiers and the
Baruch-Lang speaker system provides
a very compact portable system with
astonishing reproduction. With good
speakers, tuners and magnetic phono-
graph pick-ups, the Junior Golden Ear
will yield results which belie the low
cost, and are very likely to shock owners
of Williamson and commercial ampli-
fiers costing many times more. Do not
let the small output transformer mislead
you. After all it is not the transformer
curve which counts, but the overall
response curve.

While the output transformer in the
Junior Golden Ear is much poorer than
that of Williamson amplifiers, the rest
of the amplifier is excellent in flatness
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of bandwidth and freedom from phase
shift, with the result that the over-all
performance is just about as good.

Modificatiens

The only thing which stands between
the Junior Golden Ear and a place in
the ranks of the really great audio
amplifiers is the output transformer.
If you have an additional $15 to spare,
you can remove this imperfection by
adding an Acro-Sound T-310 output
transformer. This will give you true
Ultra-Linear performance with an out-
put in excess of 10 watts and an over-
all bandwidth of 2 or 3 to nearly 200,-
000 cycles. The distortion characteris-
tics should be superior to those of any
other amplifier in its class. For a still
more de luxe model, with higher output
and, I believe, the finest performance
the art permits, vou are referred to
the New Golden Ear amplifier, senior
version, as described in my articles in
recent issues of Audio Engineering. The
senior version uses the same input
section but fixed bias output tubes with
higher power output and still wider
bandwidth and lower distortion.

It may be that you have an amplifier
with a fairly good—or even extra good
—output transformer, and would like
to improve it. The addition of the direct-
coupled front section and the inner
feedback loop will improve any ampli-
fier, including higher priced commer-
cial ones. If your present output trans-
former does not provide intermediate
primary taps, you can use tetrodes as
triodes, but adding neutralization to
eliminate the Miller effect. The simplest
way to achieve neutralization is to add
a pair of 4-30-puf ceramic trimmers in
the standard cross-neutralizing style.
Before connecting the feedback loops,
remove the filament voltage from the
output tubes, feed a signal into the
amplifier, and adjust the trimmers for
a null in the output.

Materials for Golden Ear Amplifier
Resistors: |1—470, 2—1,200, 2—2,200, 2—22,000, 1—
33,000, 2—120,000, 4—220,000, 2—470,000, 2—I1.2
megohms, |/, watt; |—10,000 ohms, 20 watts, 2 adjust-
able taps; 1—5¢ ohms, 1—2,000 ohms, pofentio-
meters; |—Centralab Compentrol.

Capacitors: (Ceramic) 2—1.5 uuf. (Paper or bath-
tub) 2—.01, 2—25, 2—5 uf, 400 volts. (Electrolytic)
1—20-20-20 nf, 453 volts.

Tubes: 2-12AU7, 1—i2AX7, 2—6V6, 1—5Y3-GT.

Miscellaneous: |—Qutput transformer, type UTC.S.
I5; |—Power transformer, 660 volts c.t. at 90 ma.,
6.3 volt at 4.5 amp.; |—Filter choke, 15 h at 50 ma.;
I—filter choke, 15 h at 100 ma.; |-s.p.d.t. switch;
wire, tube sockefs, chassis, and hardware.

The modification will extend the band-
width of any amplifier, no matter how
good or expensive it is, and because the
two loops provide more feedback, will
also reduce distortion. Finally, because
of the wide bandwidth, the low phase
shift, and the neutralization of positive
feedback loops due to grid-plate capaci-
tance, the circuit will also improve the
transient response, despite the added
feedback. I have found this -ecircuit
highly suitable for 6L6’s, 1614’s, 5881’s,
KT66’s, 807’s, etc. The operating volt-
ages would have to be adjusted to con-
form with the tubes operating condi-
tions. END


www.americanradiohistory.com

60 | AUDIO—HIGH FIDELITY

The solution is to separate the back
and the front of the cone so that the air
movements they create can no longer
reach the air together and cancel. One
way to do this is to mount the speaker
in a hole in a large, flat board, so
placed that the front of the board faces
the listener. Now before reaching the
ear the air movements from the back
of the cone must take time to go around
the edges of the board, while those from
the cone front reach the ear directly.
The board is known as a baffle. If the
baffle is large enough, it will permit
excellent bass response.

The baffle is not the perfect answer,
though it is often used in installations
where intelligibility counts more than
high sound quality—as in paging and
in some public address systems. The
sound from the rear still can reach
the listener’s ear, even though it may
not come soon enough to exactly cancel
that from the front. At certain fre-
quencies a rarefaction from the rear
may reach the ear together with a com-
pression from the front. Even though
they may be several cycles apart, they
tend to cancel and at that frequency
there will be a definite dip or valley
in the response curve. At other fre-
quencies, rarefactions from the front
may be concurrent with rarefactions
from the rear, and at those frequencies
there will be definite peaks. These ef-
fects depend on the distance between
the speaker location and the edges of
the baffle in terms of wavelengths of
sound in air. Since the number of wave-
lengths at any such particular distance
depends on the frequency, it is impos-
sible to find any combination of dimen-
sions which will make the distance equal
to exactly the right number of half-
wavelengths to prevent these bad ef-
fects at some frequencies. Of course,
if the baffle is very large indeed—20 to
30 feet in each dimension—the sound
from the back may be sufficiently at-
tenuated by the time it reaches the
front to interfere less seriously.

The reader should note that the usual
commercial radio-phono combination
cabinet acts as a baffle—not as an en-
closure for the speaker—since the back
is usually open. Its only effect toward
good bass is to provide some delay be-
fore the sound from the back of the
speaker cone reaches the front, and
not much delay at that. This is the
reason why, despite the occasional use
of comparatively large speakers—12-
inch sometimes—bass is rarely satis-
factory on a combination. Some models
have labyrinths or other acoustical
provisions, and they perform better.
But at best the speaker cannot per-
form at its highest efficiency in the
same cabinet with the rest of the
components.

The "infinite" baffle

After the simple baffle, the next
step in improving bass is merely an
extension of the baffle toward infinite
dimensions. That is, theoretically the
hoard would be of infinite size and the
time required for the rear sound to
reach the front, infinitely long. This

would give optimum sound, but un-
fortunately infinity cannot be reached.
Therefore we stay on the level of prac-
ticality and build a box.

The box can be a very simple one of
any shape, such as a rectangle or tri-
angle. It should have only one opening
for each speaker, a round hole against
which the speaker is mounted (inside
the box). If the box material is very
solid and if there are no stray openings
of appreciable size, the rarefactions
and compressions of air caused by the
back of the speaker cone cannot reach
the outside air at all, and we have, in
effect, an infinite baffle.

Such a speaker enclosure is a very
good one and is often used in the best-
sounding systems. It is the best type
for constructors to build because it is
not critical as to design and is easily
made. Only the front of the speaker
cone can affect air that reaches the
listener’s ear, and the speakers will
reproduce the lowest tones of which it
is mechanically and electrically capable.

A few musts have to be observed.
The wood must be very solid so that it
does not vibrate appreciably. Nothing
lighter than %-inch plywood should be
used, and even that should be braced
internally. The inside volume of the box
must be large enough so that when
the speaker cone moves inward it does
not compress very much of the air in
the box and encounter more resistance
than it does from the outer air in mov-
ing outward. This calls for a volume
of at least 8 cubic feet, and 10 is a
more comfortable margin. At least one
of every two parallel walls within the
box must be covered with very soft
material such as thick cotton batting or
Ozite, the material that goes under
rugs. This prevents sound from bounc-
ing from wall to wall and creating in-
terfering modes that reflect back to
the speaker cone. The front can be
covered with loose-woven speaker cloth.
Fig. 8 shows a Cabinet enclosure of this
type with 8 cubic feet content.

Bass-reflex

The bass-reflex enclosure is a varia-
tion of the infinite baffle. It, too, is a
box, but it contains a rectangular slot
cut in the front wall below the speaker
opening. The function of the slot is to
deliberately allow certain of the back-
waves to come through to the front.
Its size and that of the box proper is
so designed that the back-wave coming
through the slot is in phase with the
front-wave and reinforces it at a fre-
quency slightly below the mechanical
resonance frequency of the speaker.

The bass-reflex enclosure is an at-
tempt to extend the bass range of a
speaker without making the enclosure
as large as infinite baffling would re-
quire. For best effect it is designed for
a particular speaker, and even then
it is doubtful that really high-quality
results are possible, for there are in-
terfering effects at other frequencies.
If space for the enclosure is limited,
bass-reflex may be beneficial. An article
on page 84 of the March, 1949, issue of
RADIO-ELECTRONICS gives dimensions
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for enclosures of various sizes. The
right-hand cabinet in Fig. 9 is a typical
bass-reflex unit.

The horn

Once we have managed to separate
the front and back waves so that the
speaker pushes some air at all its oper-
ating frequencies, we have another prob-
lem. While a good speaker in an in-
finite baffle has excellent frequency re-
sponse, it lacks real efficiency at the
lowest frequencies because its cone area
is limited and it cannot push enough air
when it is moving slowly. The reason
is that there is poor mechanical coupling
between the small speaker cone and
the large volume of air in the room.

The solution to this problem, which
is actually an acoustic impedance mis-
match, is to make the transition be
tween the speaker cone area and the
air with an exponential horn-—one
whose diameter increases as the ex-
ponent of the increase in distance from
the small end. (If the exponent is 2,
for example, the diameter increases
in proportion to the square of the dis-
tance; if it is 3, the increase is propor-
tional to the cube.)

Fig. 10 shows a roughly exponential
horn used for public-address work. Note
that the sides of thc horn curve into
a flare, rather than being straight as in
a megaphone, showing that it is more
exponential than linear. This kind of
horn is the ideal projector of all fre-
quencies down to a limit set by the
diameter of the mouth (large end) in
relation to the cutoff frequency. The
horn of Fig. 10 is not useful below about
200 cycles.

To reach the low frequencies re-
quired for high-quality audio, the horn
would have to be so gigantic that no
normal house could hold it. Indeed,
there are one or two examples of en-
thusiasts who have built houses around
horns, with part of the horn housed
in a separate building. The modern
home solution is a folded horn, a pas-
sageway for the sound which starts
with the small cross-sectional area of
the speaker and takes the sound through
a gradually increasing-area path to the
outer air; the passageway is not
straightforward but is folded within
an enclosure of practical size.

One of the earliest and still finest
enclosures of the folded-horn type was
designed by Paul W. Klipsch. It and
similar types are sold today by the
designer and other firms. The Klipsch
enclosure, pictured in Fig. 11, is placed
in a corner of the room and uses the
walls, floor, and ceiling as the walls of
the final section of the folded horn.
Sound emerges through the sides of the
enclosure rather than the front, which
is solid, after passing through passage-
ways built into the inside. The corner
location benefits the treble frequencies
which tend to be confined to a limited
angle around the speaker axis.

The choice of a speaker system is
difficult for the average music enthu-
siast to make. In the final analysis, the
only way to make a really intelligent
choice is to listen. (TO BE CONTINUED)
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1 Increased accuracy through 50%

The beautiful Heathkit Model
V-6 VIVM, the world’s largest

i selling kit instrument, now
offers many outstanding new features in addition to retaining all of

the refinements developed and proven in the production of over
100,000 VTVM's. This is the basic measuring instrument for every
branch of electronics. Easily meets all requirements for accuracy,
stability, sensitivity, convenience of ranges, meter readability, and
modern styling. It will accurately measure DC voltages, AC voltages,
offers tremendous ohmmeter range coverage, and a complete db
scale for a total of 35 meter ranges.

New 115 vole full scale low range provides well over 214" of
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges
0-1.5, 5, 15, 50, 150, 500, 1,500 voles full scale. AC ranges 0-1.5,

5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm-
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PROBE KIT

For TV service work or any similar application
where the measurement of high DC voltage is
required, the Heathkit Model 336 High Voltage'
Probe Kit will prove invaluable. A precision

multiplier resistor mounted inside the two-color,
sleek, plastic probe bod

cation factor of 100 on the DC ranges.
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tor, two-color plastic probe, tip con-
nector spring, test lead, phone

plug
panel connector, and complete assembly
.| 1instructions.

s

e

s By R

1 olor No. 336
y provides a multipli-

$4°9

SHIP. WT.
2 LBS.

L
sl

o

P ealthlil PEAK-TO-PEAK

PROBE KIT

Now read peak-to-peak voltages on the DC
scales of the Heathkit 11 megohm VTVM.
Readings can be directly-made from the VIVM
scale without involved calculations. Measure-
ments over the frequency range of 5 kc to 5
mc. Use this probe to extend the usefulness
of your VIVM in radio and TV service work..
The Peak-ro-Peak Probe Kit features the new
polished aluminum housing with two-color
polystyrene probe ends. Detailed assembly sheet
including instructions for probe operation.
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$550

SHIP. WT. 2 LBS,
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Weétééd‘ RF
PROBE KIT

The Heathkit RF Probe used in conjunction with
any 11 megohm VTVM will permit RF meas-
urements up to 250 mc, = 109,. A useful, con-
venient accessory for those occasions when RF
measurements are desired. The RF probe body
is housed in the new, smarcly-styled polished
aluminum probe body featuring cwo-color poly-
styrene probe ends and a low capacity flexibie
shielded test lead. The kit is_complete with all
necessary material and a detailed assembly sheet
\, as well as instructions for probe operation.
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MODEL V-6

$2459

SHIPPING WT. 6 LBS.
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HEATH COMPANY - Bent

greater scale coverage

¥ High impedance ?1 megohm i
¥ Center scale zero adjust

¥ Polarity reversal switch

1 1% precision resistors

1 Clearly marked db scales

meter ranges from .1 ohm to 1,000 megohms. For added conven-
ience a DC polarity reversing switch and a center scale zero adjust-
ment for FM alignment.

The smartly styled, compact, sturdy, formed aluminum' cabinet
is finished in an arttractive gray crackle exterior. The beautiful two-
color, durable, infra-red, baked enamel panel further adds to the
over-all professional appearance.

Top quality components used throughout. 1% precision’ resistors
— silver contact range and selector switches — selenium rectifier —

transformer operated power supply. Individual calibration on both
AC and DC for maximum accuracy. DB scale printed in red for easy

identification, all other scales a sharp, crisp black for easy reading.

A variety of accessory probes shown on this page still add further
to over-all instrument usefulness.

Feathlct ac

VOLTMETER KIT

MODEL AV-2

$2959

SHIPPING WT,
5 LBS.

st Chow

‘The new Heathkit AC VIVM
that makes possible those sensi-
tive AC measurements required
by laboratories, audio enthusi-
asts, and experimenters. Especi-
ally useful for hum investiga-
tion, sensitive null detection,
phono pick-up output measure-

ments, making frequency response runs, gain measurements, =
ripple voltage checks, etc. Low level measurements are easy
to make because of the complete voltage coverage of the
instrument and the one knob operation. j
The large 200 microampere Simpson meter has clearly
marked and ‘easy to read meter scales. Ten voltage ranges
covering from .01 rms full scale to 300 volts rms full scale, %
with frequency response = 1 db from 20 cycles to 50,000 °
cycles. Instrument input impedance 1 megohm, ten db ranges
from —52 db to +52 db. For stability and good linearity
characteristics the meter bridge circuit features 4 germanium E
diodes. Attractive instrument styling, a companion piece for

the popular Heathkit VIVM and the new AW-1 Audio
‘Wattmeter.

on Harbor 20, Mich.
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CHECK THESE 764&0&%
|

3 20,000 ohms per volt DC sensitivity,

5,000 ohms per volt on AC
Polarity reversal switch
1% precision multiplier resistors

50 microampere 412" Simpson meter

AW U WY

Meter ranges for service

convenience
1” New rpsistor ring-switch assembly
1%
¥ New Modern cabinet styling

Total of 35 meter ranges

The most important Heathkit announcement of the year, the
new 20,000 ohms per volt Heathkit Multimeter, Model MM-1.
The universpl service measuring instrument, accurate, sensitive,
portable, and completely independent of AC line supply. Par-
ticularly degigned for service use incorporating manv desirable
features for| the convenience of the service man. Full 20,000
ohms per volt sensitivity on DC ranges — 5,000 ohms per volt
sensitivity on AC —polarity reversal switch, no bothersome
transferring| of test leads — 1% precision multiplicr resistors
— large 414" recessed non-glare 50 microampre Simpson me-
ter — conveniently slanted control panel — recessed safety type
banana jadks — standard universally available tLatteries —
rugged pradtical sized cabinet with plastic carrying handle, and
a total of 35 calibrated meter ranges.

RANGES

Voltage fanges selected entirely for service convenience. Tor
example 115 volt full scale low range for measuring portable
radio filament voltages, bias voltages, etc., 150 volr full scale
range for AC-DC service work, 500 volt full scale range for
conventional transformer operated power supply systems. Com-
plete voltage ranges AC and DC, 0-1.5—5—50—150—500—
1,500—5,000 volts. DC current ranges, 0-150 micrcamperes—
15 milliamperes—150 milliamperes—500 milliamperes—15
amperes. Resistance measurements from .2 ohms to 20 meg-

=" i

Feathbit
BATTERY TESTER KIT

The Heathkit Battery Tester measures all
types of dry batteries between 114 volts
and 150 volts under actual load condi-
tions. Readings are made directly on a
three color Good-Weak-Replace scale.
Operation is extremely simple and merely
requires that the test 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 Test-
er features compact assembly, ac-
curate meter movement, and a2
three deck wire-wound control, ¥
. o

all mounted in a portable rugged
plastic cabinet. Checks pomtable o
®
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MODEL BT-1

$8§59

SHIB. WT.
2 LBS.

5«;.@ Mmoo I - .
o e e .
B - :

radio batteries, hearing aid bat-
teries, lantern batteries, etc.

HEATH COMPANY

1953

$1459

SHIPPING WT.

MULT METER
KIT

MODEL MM-]

$26°9

SHIPPING WT, 6 LBS.

ohms x 1 x 1,000 x 10,000.
DB coverage from —10 db
to -+65 db.

CONSTRUCTION

Entirely new design permits assembly, mounting and wiring
of precision resistors on a ring-switch assembly unit. The majot
portion of instrument wiring is completed before mounting the
ring-switch assembly to the panel. No calibration procedure is
required, all precision resistors readily accessible in event of
replacement.

CABINET

Strikingly modern cabinet styling featuring two piece con-
struction, durable black Bakelite cabinet, with easy to read
panel designations. Cabinet size 515" wide x 4” deep x 715"
high. Good cabinet physical stability when operated in vertical
position.

The Heathkit MM-1 represents a terrific instrument value
for a high quality 20,000 ohms per volt unit using all 1%
deposited carbon type precision resistors. Here is quality, per-
formance, functional design, and attractive appearance, all com-
bined in one low priced package.

Feathkit
HANDITESTER KIT

The Heathkit Model M-1 Handitester readily
fulfills major requirements for a compact, port-
able volt ohm milliammeter. Despite its com-
pact size, the Handitester is packed with every
desirable feature required in an instrument o

this type. AC or DC voleage ranges full scale,
0-10—30-—300-—1,000—5,000 volts. Two
ohmmeter ranges, O- 3 000 and 0-300,000. Two
‘'DC current measurement ranges, 0-10 milli-
amperes and 0-100 milliamperes. The instru-
ment uses a2 Simpson 400 microampere meter
movement, which is shunted with resistors to
provide a uniform 1 milliampere load on both
AC and DC ranges. Special type, easily access-
ible, battery mounting bracket — 1% deposited
carbon type dprecmon resistors — hearing  ai

type ohms adjust control. The Handltester is
casily assembled from complete instructions and
pxctonal dlagrams Necessary test leads are jn-
cluded in the price of this popular kit.

MODEL M-1

3 LBS.

1

116,

g

oy

1)

T L AT

Benton Harbor 20, Mich.
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New earitcr 12 Volt B

BATTERY
ELIMINATOR KIT

%

!
CHECK THESE 7%2,‘4(4@4 :

1~ Either 6 or 12 volt operation
¥ Continvously variable voltage output |

¥ Constant ammeter and voltmeter

1 monitoring
l MODEL BE-4

s3]°°

SHIPPING WT,
18 LBS.

¥ Automatic overload relay — self-
resetting

¥ Two 10,000 mf condensers

¥ New 18 disc split type heavy duty
rectifier unit

1” Fuse protection

Here

£
is the ncw Heathkit Battery Eliminator necessary for rent output and will quickly indicate the presence of a major ;k‘
‘ modern, up-to-date operation of your service shop. The Heath- circuit fault in the equipment under test. The power trans- ©
kit Model BE-4 furnishes cither 6 volts or 12 volts output former primary winding is fuse protected and for additional
. which can be selected at the flick of a panel switch. Use the safety an automatic relay of the self-resetting type is incorpo-
! BE-4 to service the new 12 volt car radios in addition to the rated in the DC output circuit. The heavy duty rectifier is a
- | conventional 6 volt radios. split type 18 plate magnesium copper sulfide unit used either
This new Battery Eliminator provides two continuously as a full wave rectifier or voltage doubler according to the
1 variable output ranges, 0-8 volts DC at 10 amperes continuously, position of the panel range switch.
or 15 amperes maximum intermittent; 0-16 volts DC at S
amperes continuously or 7.5 amperes maximum intermittent. Here is the ideal battery eliminator for all of your service
- The output voltage is clean and well filtered as the circuit uses problems and as an additional feature, it can also be used as a
‘ two 10,000 mf condensers. The continuously variable voltage battery charger. Another new application for the Heathkit
output feature is a definite aid in determining the starting point Battery Eliminator is a variable source of DC filament supply
; of vibrators, the voltage operating range of oscillator circuits, in audio development and research. More than adequate vari- £
| etc. Panel mounted meters constantly monitor voltage and cur- able voltage and current range for normal applications.
] o
i

2 T o e o

©  NEW eathkct VAr;T:;:vaonA;EW -
Hearwtcr VIBRATOR ISOLATION ‘
TESTER KIT . TRANSFORMER KIT

service use of the Heathkic Vibrator

Tester will save you many hours of !

work. This tester will instantly tell

&

The new Heathkit Isolation Trans-
former Kit provides line isolation for
AC-DC radios (not an auto trans-

3 former), thereby eliminating shock
i you the condition of the vibrator » hazard, hum problems, alignment dif- (
being checked. Checks vibrators for t ficulties, etc. The output voltage is :
proper starting and the easy to read » variable from 90 to 130 volss AC
meter indicates quality of output on o and' is constantly monitored by a
a large Bad-?-Good scale. The Heath- » panel mounted AC volt meter. Use
kit VT-1 checks both interrupter and » it to increase AC supply voltage in |
- self rectifier types of vibrators. Five different @ order to induce breakdown of faulty {
sockets for checking hundreds of vibrator MODEL VT-1 «  components in circuits thereby saving ¥
types. #  service time. Use it alsq to simulate vary- ¥ 5
The Hcathkit Vibrator Tester opcrates 50 @ ing line voltage conditions and to de- :
from any battery eliminator capable of de- $ * termine the line voltage level at which MODEL IT-1
livering continuously variable voltage from ® & oscillator circuits cease functioning, par- - ’
to volts DC at 4 amperes. The new SHIPPING WT. * tcularly in three-way 'pormble radl'OS. J
Heathkic Model BE-4 Battery Eliminator 6 LBS. % Rated ac 100 watts condinuous operation $165°
would be an ideal source of supply. o3 and up to 200 watts maximum intermit- ° F
« tent operation. A uscful radio and TV
¥ scrvice toal. SHIP. WT. 9 185, |
oo am
a
eathbit . eat:
BINDING POST b

TECHNICAL

Binding post kit now available so that APPLICATION BULLETINS

standardization of all instrument con-
ncctors is possible. This new, hve-way
binding post will accommodate an alliga-
tor clip, banana plug, test lead pin, spade

b
i
\
4

An exclusive Heathkic service. Tech-

nical application bulletins prepared [
by

recognized instrument authori-
3 . ; ties outlining various combinations
lug, or hook-up wire. Sold in units of of instrument applications.
20 binding post assemblies. Fach assem-

Avail-
able now with 40 four-page illus- .
trated bulletins and an  ateractive
flexible loose-leaf binder. Only $2.00.
No c.o.d. on this item, please.)

bly includes binding post, flat and shoul-
der hber washers, solder lug. and nut.
120 pieces in all. Kit 362, $4.00.

HEATH COMPANY - Benton Harbor 20, Mich.
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CHEQK THESE 7%&&1% Tv
¢# INCREDUCTOR controllable inductor
sweep
Vv nqyd IF sweep deviation 12-30 mc
¥ 4mc- 220 mc continuous frequency
coverage
1 Oscillutor operation entirely on fun-
dameptals
#* Outpyt in excess of 100,000 micro-
volts
¥# Automatic amplitude circuit

[ 7 Voltalge regulation
1” Simplified operation

Proudly announcing an entirely new, advanced model TV and FM
Sweep Genegrator, the Heathkit Model TS-3. This new design pro-

vides features and combinations of functions not found in any
type instrument. Every design consideration has been

other servide

given to t%e requirements of the TV service man to provide a

2 flexible, variable sweep scurce with more than adequate RF out-
put and complete frequency coverage throughout the TV and FM

L spectrum.
] The frequency range of the TS-3 is from 4 mc to 220 mc in four
switch selected ranges. All frequency ranges are overlapping for
complete coverage. A particularly important feature of the instru-
ment is that the oscillator operates entirely on fundamentals, there-
.. by providing complete freedom from spurious oscillation and
. parasitics normally encountered in beat frequency type oscillators.
" This circuity assures a much higher total RF output level and

“* simplifies attenuation problems.

= | The new TS-3 features an entirely new principle of sweep oper-
’% ation. Sweep action is cntirely electronic with no moving parts or
i | electro-medhanical devices so commonly used. The heart of the
: sweep system is a newly-developed INCREDUCTOR controllable
inductor. With this system, the value of inductance of each oscil-

¢

T vaer

S e
SIGNAL GENERATOR KIT

MODEL SG-8

$1950

SHIPPING WEIGHT

i ¢

8 POUNDS
Announcing the new
Heathkit Model SG-8

scrvice type Signal Generator, in-
corporating many design features
not usually found in an instru-
ment in this price range. The RF
output i from 160 ke ro 100 mc in five ranges, all on funda-

mentals, with useful harmonics up to 200 mc. The RF out-
put level is in excess of 100,000 microvolts throughout the

trequency range.

The oscillator circuit consists of a 12AT7 twin triode tube,
One half is used as a Colpitts oscillator, and the other half
as a cathode follower output which acts as a buffer between
the oscillator and external load. This circuity eliminates
oscillatgr frequency shift usually caused by external circuit

oading,

All ils are factory wound and adjusted. thereby com-
pletely eliminating the need for calibration and the use
of additional calibrating equipment. The stable low
impedance output features a step and variable attenuator
for complete control of RF level. A 6C4 triode acts as a
400 cycle sine wave oscillator and a panel switching sys-
tem permits a choice of either external or incernal modu-

lation.

The |transformer operated circuit is easy to assemble,
requires no calibratior, and meets every service require-
ment for an adjustable level variable frequency signal
either modulated or un-modulated.
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ALIGNMENT
GENERATOR

KIT

MODEL 15-3

54450
L]
SHIPPING WEIGHT
18 POUNDS

lator coil is electrically varied with an AC control current, and
the inductance variation is achieved by a change in the magnetic

state of the core on which the oscillator coils are wound. This |
system provides a sweep deviation of not less than 12 mc on all
TV frequencies, and up to a maximum of 30 mc¢ on TV IF fre-
quencies. The high RF output level throughout the instrument
frequency range overcomes the most common complaint of the
older type sweep generators. A new, automatic amplitude control
circuit maintains the output level flat to + 2 db throughout the
inscrument range. For convenience of operation a low impedance

50 ohm output is used.

Operation of the instrument has been simplified through the
reduction of panel controls and separate panel terminals provide
for external synchronization if desired. The circuit uses 1 voltage
regulator tube to maintain stable instrument operation. A buile-in
variable oscillator marker further adds o flexibility of instrument
operation. Provisions arc also made for the use of an external
marker, such as your scrvice type signal generator, if desired. Use
the Heathkitc TS-3 for rapid, accurate TV alignment work, and
let it help you solve those time consuming, irksome problems so

frequently encountered.

S

NEW THealtbcit ;
BAR GENERATOR KIT |

MODEL BG-1 g
s145¢
SHIPPING WEIGHT
é6 POUNDS
The Heathkit BG-1 Bar Gener-
ator represents another welcome

addition to the fast growing
line of popular Heathkits. The

station transmitced test pattern is rapidly disappearing, and the bar

i

o

generator is the logical answer to the TV service man's problem
in obtaining quick, accurate adjustment information without waiting
for test patterns.

The Heathkit BG-1 produces a scrics of horizontal or vertical
bars on a TV screen. Since these bars are equally spaced, they will
quickly indicate picture linearity of the receiver under test. Panel
switch provides "stand-by position” ~— “horizontal position” —
“vertical position.” The oscillator unit utilizes a 12AT7 twin triode
for the RF oscillator and video carrier frequencies. A neon relax-
ation oscillator provides low frequency for vertical linearity tests.
The instrumeit will not only produce bar patterns but will also
provide an indication of horizontal and vertical sync circuit stability,

as well as overall picture size.
Instrument operation is extremely simple, and merely requires
connection to the TV receiver antenna terminal. The unit is trans-
former operated for safety when used in conjunction with universal
or transformerless type TV circuits.
e RS TSR T e R DOl
SN SO S s g Sl b O

i S

HEATH COMPANY - Benton Harbor 20, Mich.
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NEW Heathbit

'TUBE CHECKER
KIT

MODEL TC-2

$2959

SHIP. WT. 12 LBS.

S ' The new Model TC-2 Heathkit Tube

y Checker features many circuit improve-

ments, simplified wiring, new roll chart

drive and illumination of roll chart, The

instrument is primarily designed for the convenience of the radio and TV

service man and will check the operating quality of tubes commonly encount-

ered in this type of work. Test set-up procedure is simplified, rapid, and flex-

ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and

9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built-in neon

short indicator, individual three-position lever switch for each tube element,

spring return test switch, 14 filament voltage ranges, and line set control to

compensate for supply voltage variations, all represent important design fea-

tures of the TC-2, Results of tube tests are read directly from a large 415"

Simpson three-color meter, calibrated in terms of Bad-?-Good. Information

that your customer can readily understand. Checks emission, shorted elements,
open elements, and continuity.

The use of closer tolerance resistors in critical circuits assures correct test
information and eliminates the possibility of inaccurate test interpretation.
Improvement has been made in the mechanical roll chart drive system, com-
pletely eliminating diagonal running, erratic operation, and backlash. The
thumb wheel gear driven action is smooth, positive, and free running. As an
additional feature, the roll chart is illuminated for easier reading, particularly
when the tube checker is used on radio or TV home service calls.

Wiring procedure has been simplified through the extended use of multi-
cable, color coded wires, providing a harness type installation between tube
sockets and lever switches. This procedure insures standard assembly and im-
parts that “factory built” appearance to instrument construction. Completely
detailed information is furnished in the new step-by-step construction manual,
regarding the set-up procedure for testing of new or unlisted tube types. No
delay necessary for release of factory data.

The new Heathkit Tube Checker will prove its value in building service
prestige through usefulness — simplified operation — attractive professional
appearance. Don’t overlook the fact that the kit price represents a savings of
$40.00 to $50.00 over the price of a comparable commercially built instru-
ment. At this low price, no service man need be without the advantages
offered by the Heathkit Tube Checker.

",% POWER SUPPLY KIT

The Heathkit Laboratory Power Supply
features continuously variable, regulated
voltage output with good stability under
wide load variations. A 415" Simpson
plastic enclosed panel mounted meter pro-
vides accurate meter output information
of voltage or current. All panel terminals
completely isolated from the cabinet. Sep-
arate 6.3 volt AC supply at 4 amperes for
filament requirements. Ripple component
exceptionally low, stand-by switch pro-
vided to eliminate warm-up time of the
five wbe circuit.

MODEL PS5-2

$3350

SHIPPING WT,
17_18S.

HEATH COMPANY - Benton Harbor 20, Mich.

www americanradiohistorv com

CHECK THESE
NEW Peatures

Simplified harness wiring f

Improved, smooth, anti-backlash roll
chart action

Optional roll chart illumination :
Individual element switches J
Portable or counter style cabinet

Spare blank socket

Contact type pilot light test socket
Simplified test set.up procedure

Line adjust control

A W VI W W WO U U U W

4%2" three-color meter

ew

HEATHKIT

PORTABLE
TUBE CHECKER
KIT

MODEL TC-2P

34

SHIP. WT. 14 LBS.

i
|
!
&
The portable model is sup-
plied with a strikingly at-
tractive two-tone cabinet finished in rich maroon, proxy-
lin impregnated, fabric covering with a contrasting
gray on the inside cover. Detachable cover, brass-plated |
hardware, sturdy plastic handle help to impart a truly
professional appearance to the instrument, i

PORTABLE TUBE CHECKER CABINET as described
above will fit all earlier Heathkit TC-1 Tube Checkers.
Shipping weight 7 lbs. Cabinet only, 91-8, $7.50.

s
s
Fearthkit TV PICTURE TUBE

TEST ADAPTER:
The Heathkit TV Picture Tube

Test Adapter used with the Heath.
kit Tube Checker will quickly check
for emission, shorts, etc.. and de-

S'::pa\fvs; $45° termine picture tube quality. Con-
1ib. e

sists of standard 12 pin TV tube
socket, four feet of cable, octal
socket connector, and data shee(.‘

LABORATORY AND
SERVICE SHOP

BOOKLETS

“'Planning Your Service Business” by John
T. Frye, and '"Establishing the Industrial
Electronics Laboratory” by Louis B. Garner,
Jr., are booklets available to Heath-
kit customers at no charge, These ]
booklets, written by nationally recog-
nized authorities, outline the various
requirements and considerations for
establishing your own service busi-
ness or for setting up an industrial
electronics laboratory. Full attention
is given to various derails rhat are
frequently overlooked when projects
of this nature are undertaken. Just |
write in to the Heath Company re-
questing your free copy, or auach a
memo to your next order.

e
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— eathlcl VISUAL-AURAL

SRPREPIN |NAL TRACER.
i 1 Visual and avral signal tracing KIT

¥ Two channel input
¥ High RFsensitivity
- |
. ¥ Unique hoise locater cireuit.
MODEL T-3
# Calibroted wattmeter

,f%;: V# Substitution test speaker $ 2 3 5 o
| °

__g; 1 Uiility amplifier
| o RF, audio probes and test leads included SHIPPING WEIGHT
10 POUNDS

|
voltage in the component can be seen ; s
as well as heard. Invaluable for ferreting out noisy or intermittent

An entirely hew type of signal tracer incorporating a combina-
tion of featutes not found in any other instrument. Designed ex-
pressly for the radio and TV service man, particularly for the condensers, noisy resistors, controls, coils, IF and power transform-
) servicing of AM, FM, and TV circuits. Here in a five tube, trans- ers, etc. A built-in calibrated wattmeter circuit is very u§eful for a
i ] former operdted instrument are all of the useful functions so quick preliminary check of the total wattage consumption of the
.| necessary for| speedy, accurate isolation of service difficulty. equipment under test. Separate panel terminals provide external
e, This new |signal tracer features a special high gain RF input use of the speaker or output transformer for substitution purposes.
¢ | channel, useci in conjunction with a newly-designed wide frequency Saves valuable service time by eliminating the necessity for speaker
= range demodulator probe. High RF sensitivity permits signal removal on every service job. The terminals also permit the utili-
. tracing at the receiver antenna input. A separate low gain channel zation of other shop equipment, such as your oscilloscope or |
? and probe available for audio circuit exploration. Both input chan- VTVM. The T-3 Signal Tracer can be used as a high gain
nels are constantly monitored by an electron ray beam indicator, amplifier for checking tuners, record changers, microphones, phono
T‘“é so that visuaﬁ as well as aural signal indications may bz observed. crystals, etc. £
AN ; The instrument can also be used for comparative estimation of Don’t overlook the interesting service dpossibilities provided |
| gain per stage. . ) ) y g through the use of this new instrument and let it work for you |
A decidedly unusual feature is a noise localizer circuit in con- by saving time and money. The kit is supplied complete with all |
2 J junction wit the audio prpbe: With this system, a DC potential tubgs! circuit components, demodulator probe, audio probe, and |
b | is applied td a suspected circuit component and the action of the additional test leads. P
o R e T s R ol
=
£

. Featl :
s, DECADE RESISTANCE KIT } Beathbit
MODEL DR-1 The Decade Resistance Kit provides @ CONDENSER CHECKER KIT

individual switch selection of re- ®
s‘95° sistance values using tweaty 1% @
PY res:;tgr;9grov}:dmg_ alchti:ce of 1 :

10 A ohms 1n ohm steps.
SHIP. WT. Ceramic wafer switches, silver- @
&
]

4 LBS.  plated contacts, smooth, positive de- =y
tent action, baked enamel panel, and handsome, % o oK
. polished birch cabinet. P i co o i so
[ s E— - - .»‘.*.\.’QE S
- . ® ) 8 4 "137\.'}' : ! [ ]
- Featlkit . P Aeaw\
| DECADE CONDENSER KIT . U Seirrne W
V’v% @ 8 s 8 POUNDS
. The Heathkit Decade Condenser Kit MODEL DC-1 F o i e A 2 Q :
. features silver mica, precision con- b -7 # 1 i - i
~ densers wiclia rated accuracy of =+ sl‘so e - e Use the Heathkit C-3 Con- §
. ) A denser Checker to quickly | |
: = and accurately measure & |

1%. Capacity values are arranged in
those unknown condenser

=
| three decades from 100 mmf to .111
" | mf in steps of 100 mmf. Ceramic SHIP WT
I wafer switches with silver-plated con- 4 LBS.
.| tacs and smooth detent action. Use-

" | ful in laborptory work, for circuit development..

°
°

: and resistor values. All readings are taken direct-

5 ly from the calibrated panel scales without re- | =
© R quiring any involved calculation. Capacity meas- - i
P urements in four ranges from .00001 mf to 1,000 mf. Checks paper,
mica, ceramic, and electrolytic condensers. A power factor control is
available for accurate indication of electrolytic condenser measurements. | ¢
A leakage test switch with switch selection of five polarizing voltages, = |
25 volts to 450 volts DC, will indicate condenser operating quality | |
under actual load condition. The spring return leakage test switch -
automatically discharges the condenser under test and eliminates shock

hazard to the operator.
Resistance measurements can be made in the range from 100 ohms

@
e

8

6

[

[

o

o

3 to 5 megohms. Here again alf values are read directly on the calibrated
s scale. Increased circuit sensitivity coupled with an electron beam null
° indicator increases overall instrument usefulness.
®

@

@

=]
o
e
o
°

]

T Zaskkit RESISTANCE
SUBSTITUTION BOX KIT

G
The Heathkit Resistance Sub-
MODEL RS-1 gijtution Box provides indi-
vidual switch selection of any
5550 one of 36 RTMA 1 watt
° 109% stanfdard valxlsue‘;ﬁsistors,
ranging from ms _to
SHIP. WT. 10 meghoms. Many applica-
2 1BS. tions in circuit development
work, and also in radio and
TV service work. Ideal for experi-
mentally determining resistance values
and for quickly altering circuit oper-
ating characteristics. Entire unit
housed in attractive Bakelite cabiner,
featuring the new univertal type
Heathkit binding posts to simplify:
circuit connections.
R AL bl A - A g o ey
o it :

e

For safety of operation the circuit is entirely transformer operated
and the instrument is housed in the atiractive, newly-styled Heathkit
cabinet, featuring rounded corners, and drawn aluminum panel. The
outstanding low kit price for this surprisingly accurate instrument in- i
cludes necessary test leads. Good service shop operation requires the
use of this specialized instrument, designed for the express purpose of
determining unknown condenser values and operating characteristics.

-

o N P T
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HEATH COMPANY - Benton Harbor 20, Mich.
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Heatikiz AM

. TRANSMITTER
KIT

MODEL AT-1

2959

SHIPPING

14 POUNDS

Here is the latest Heathkit addition to che ham radio field, the
AT-1 Transmiter Kit, incorporating many desirable design fea-
tures at the lowest possible dollar-per-warts price. Panel mounted
crystal socket, stand-by switch, key click fileer, AC line filtering,
good shiclding, etc. VFO or cryseal excitation — up to 35 watts
input. Built-in power supply provides 425 volts at 100 ma.
This kit features pre-wound coils, single knob band switching, 52
ohm coaxial output, plug in chassis provisions for VFO or modu-
lacor and rugged clean construction. Frequency range 80, 40, 20,

K

NEW&WW
ANTENNA COUPLER KIT

New Heathkit Antenna Coupler, speci-

ally designed for the Heathkit AT-1 !

e

|

high x 478" deep.

==
Transmitter. The Antenna Coupler can R & e e | -

be used with any 52 ohm coaxial in- {.- o < - I
put—up to 75 waus power. Low .5 . | g | ]
pass filter with cut-off frequency of i sl st
approximately 36 m¢ — L section IL gl Pl
tuning nctwork — neon  tuning  indi- e |
cator — rugged, compact construction —-— oSttt
transmitter type variable condenser, and MODEL AC-1

high Q coil are all outstanding features.

The AC-1 has both inductance and capa- $ s SHIP. WT.
city tuning for maximum operating versa- 3 L8S.
tility. Dimensions Slg” wide X 44" L/

@

Heathtket

COMMUNICATIONS RECEIVER KIT °

MODEL AR-2
szsso SHIP, WT.
° 12 LBS.

repeatedly asked for. che Heathkit
Communications Receiver. The per-
fect companion piece for the AT-1
Transmitter kit. Many outstandingly desirable
features have been incorporated in the design

of the AR-2; such as, electrical bandspread
for logging and tuning convenience — high gain miniature tubes — IF
transformers for high sensitivity and good signal to noise ratio —
separate RF gain control with optional automatic volume control ot
manual volume control, in addition to the conventional audio gain
control. Noise limiter — stand-by switch — stable BFO oscillator circuit
— headphone jack — transformer operation, etc., all contribute to 2
high performance standard.

Frequency coverage is continuous from 535 kc to 35 mc in four
ranges. For added convenience, various ham bands have been separately
identified in respect to their relative placement on the slide rule tuning
scale. A chassis mounted, 515" PM speaker is included with this kit.
Tube line up 12BE6 mixer oscillator, 12BAG IF amplifier, 12AVG de-
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,.

SY3GT rectifier.  pgcgjveER CABINET
Proxylin impregnated, fabric covered, plywood cabinet with aluminum

panel designed expressly for the AR-2 Receiver. Part 91-10, shipping
weight 5 lbs,, $4.50.

HEATH COMPANY - Benton Harbor 20, Mich.

Heathkit
ANTENNA IMPEDANCE METER

Here is the new recciver kit you have |

ATEUR

CHECK THESE

NEW Peatures

1 Single knob band switching
¥ Pre-wound coils

¥ Metered operation

¥ 52 ohm coaxial output

* Crystal or VFO excitation

¥ Built-in power supply
T
WEIEH * Rugged, clean construction

15, 11. and 10 meters. Tube linc-up 6AG7 oscllator-multiplicr.,
GOLG amplifier-doubler, 5U4G rectifier. Physical dimensions 814"
high x 13148" wide x 7" deep.

This amazingly low kit price includes all circuit components,
tuhes. cabinet, punched chassis. and dewiled construction manual.
The ideal kit for the novice just breaking into ham radio. It can
be used later on as a stand-by rig ot an all band exciter for higher
powered cransmiteer.

#

&

Use the Heathkit Antenna Impedance MNeter for
measuring antenna impedance for line matching pur-
poses — adjustment of beam antennas — phone mon-
itor, ete. It will determine antenna resistance at
resonance, match transmission line for minimum
SWR, determine recciver input impedance, and pro-
vide a rough indication of SWR. Precision resistors,

germanium diode, 100 micro- $I4so
L

ampere  Simpson meter.  Dial
SHIP. WT. 3 LBS.

MODEL AM-1

calibrated from 0-500 ohms,
Shiclded aluminum cabiner. 77
long x 213" wide x 514" deep,

IMPROVED “Featbtct

GRID DIP
METER KIT

$I 9 SOSHIP. WT,
e  4LBS.
MODEL GD-1B
The invaluable instrument
for service men. hams, and
experimenters. Useful in TV
service work for alignment
of traps, filters. IF stages,
peaking compensation networks, etc.
Locates spurious oscillation, provides
a relative indication of power in
transmiceer stages, use it for neutralization, locating para-
sitics, correcting TVI, measuring C, L, and Q of compo-
nents, and determining RF circuit resonant frequencies.
With oscillator energized. useful for finding resonant fre-
quency of cuned circuits. With the oscillator not energized,
the instrument acts as an absorption wave meter. Variable
meter sensitivity control, head phone jack, 500 microampere
Simpson meter. Continuous frequency coverage from 2 mc.
to 250 mc. Pre-wound coil kit and
rack, new three prong coil mount-
ing, 6AF4 high frequency triode.

Two additional plug-in coils are
available and provide continuous
extension of low frequency cover-
age down to 355 kc. Dial correla-
tion curves included. Shipping
weight 1 1b., kit 341, $3.00. ¢

%
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CHECK THESE 7%%"&%

3# First popular priced Q Meter
%4
1%

Reads Q idirectly on calibrated scale

Oscillator supplies RF frequencies of
150 ke to 18 mc

Calibrate capacitor with range of
40 mmf to 450 mmf with vernier of
+ 3 mmi

Measures Q of condensers, RF resis-
tance, and distributed capacity of
coils

Many applications in design and de-
velopment work

Useful ivJ TV service work for check-
ing deflection yokes, coils, chokes, etc.

SHIPPING WT,

Another outstanding example of successful Heathkit engineer-
ing effort in [producing a Q Meter Kit within the price range
of TV servide men, schools, laboratories, and experimenters.
This Q Meter meets RF design requirements for rapid. accurate
measurement| of capacity, inductance, and Q at the operating
frequency and all indications of value can be read direcdy on
the meter calibrated scales. Oscillator section supplics RF fre-

S

B

SHIPPING WT.
17 POUNDS

A Heathkit Audio Generator with frequen: MODEL AG-8
¢y coverage from 20 cycles 10 1 mec. Re- g

sponse flat £ 1 db from 20 cycles to 400 == '

ke, down 3 r =~

ib at 600 kc, and down only
8 db ac 1 mq. Calibrated, continuously vari-
nble._ and sfep aucnuator output controls
f)rp\'ldc conyenient reference output level.

istortion 13 less than .49, from 100 cps
through the audible range. The ideal con-
trollable  extended frequency  sine wave
source for audio circuit investigarion and
developinent.

S . SHIP. WT. 11 LBS.
—

Doathhic
AUDIO FREQUENCY METER KIT

’ The Heathkic Audio Frequency

M Mcter provides a simple and con-
venient means of checking un-
known audio frequencies from 10
cycles to 100 ke at any voltage
level between 3 and 300 volts rms
with any non-critical wave shape.
Instrument operation s emtirely
clectronic. Just set the range switch,
feced an unknown frequency into the in-
strument, and read the frequency di-
rectly on the calibrated scale of the Simp-
son 415" mcter.

S

gt et

001..°

MODEL AF-1

SHIP. WT. 12 LBS.

HEATH COMPANY - Benton Harbor 20, Mich.

NOVEMBER,

1953

ﬁt
‘Q" METER
KIT

MODEL QM-1

54450

14 POUNDS

quencies of 150 ke to 18 mc, Calibrate capacitor with range
of 40 mmf to 450 mmf, with vernier of &= 3 mmf.

Particularly useful in TV service work for checking peaking
coils, wave traps, chokes, deflection coils, width and linearity
coils, etc. At this low kit price research laboratory facilities
are within the range of service shops, schools, and experi-
menters.

of inter-action between two signals in any portion

71

— . . - v SR |
Heatttct INTERMODULATION ANALYZER KIT
The Heathkit IM-1 is an extiremely versatile instrument specifically designed
for measuring the degree i
of an audio chain. It is primarily intended for making tests of audio amplificrs,
but may be used in other applications, such as checking microphones, records,
recording cquipment, phonograph pick-ups. and loud-speakers. High and low
test frequency source, intermodulation unit, power supply, and AC vacuum
tube volt meter all in one complete instrument. Per cent intermodulation is
directly read on the calibrated scales, 30%, 107, and 3% full scale. Both 4:1
and 1:1 ratios of low to high frequency casily set up. With this instrument the
performance level of present equipment, or newly developed equipment can
be easily and accurately checked. At this low price, you can now enjoy the
benehits of intermodulation analysis for accurate audio interpretation.

Heathtece AUDIO GENERATOR KIT - 2,q244:2 AUDIO OSCILLATOR KIT

Sinc or square wave coverage from 20 to
20,000 cycles in three ranges at a control-
lable output level up to 10 volts. Low dis-
tortion, 194 precision resistors in multi-
plier circuits, high level output across en-
tire frequency range, ctc., readily qualify
this instrument for audio experimentation
and development work. Special circuit de-

sign considcration features thermistor op- MODEL AO-1
eration for good control of lincarity. $24 so
S— °
B, S SHIP. WT. 11 LBS,
S—
Heathbct —

SQUARE WAVE GENERATOR KIT

The Heathkit Square Wave Generator pro-
vides an excellent square wave frequency
source with completely variable coverage from
10 cycles to 100 ke, This generator features
low output impedance of 600 ohms and the
output voltage is continuously variable be-
tween 0 and 20 volts, thereby providing the
MODEL 5Q-1 necessary degree of operating flexibility. An

invaluable instrument for those specialized

circuit investigations requiring a good, stable,

$2959 ..
variable square wave source.

SHIP. WT. 12 LBS.

www americanradiohistorv com
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WILLIAMSON TYPE

AMPLIFIER
KIT

MO

Particularly designed for
custom installations, fea-
turing separate cable
connected units for sim-
plicity of installation.
Sheet metal work finished
in attractive gray ham-

L

mertone for

T — — pearance,

Shipping Weighr 6 Ibs. Ship- $
shafts of the adjust- ed Express or Parcel Post “
] able length bregk-off g P oo ; .
3] ’ i
e ] operation, providing either the conventional triode output circuit or the .
1 new extended power circuity in which the screen supply voltage is ob. |
e gam_e:_:l flror‘?bse}paratelt(;ansf%rmer prigglr};{ tap’:sr. ll;"rcquenC}! responseévg%]h_; i
in *x rom cycles to 1 ¢. Tube complement —
= 5 ,casc}alxde ﬁmpliﬁer andl%hase splizte\;:“.g,SN'{1 I::IUSh pull dr_if;/er, two 5881 '&C
& X . push pull power amplifiers, one 5 cathode type rectifier. . i
! . When selecting an amplifier for the heart of your high fidelity audio Matching preamplifier available providing three switch selected inputs, =
_ system, investigate the outstanding advantages offered by the Heathkit correct compensation, and individual bass and treble tone controls. Uses |
" Williamson Type Amplifier. Meets every high fidelity audio requirement 12AY7 (or 12AX7) preamplifier — 12AU7 tone control amplifier, o
’. i and_makes listening to recorded music a thrilling new experience. . Particularly designed for the novice kit builder and requires no speciale '
z 4 This outstanding amplifier is offered with optional output transformer ized knowledge or equipment for successful assembly and operation. [ e
re £ T i O R R A D P E S R iy "2
® ;
i § NEW Teathbct 20 WATT g Dearhiit ]%
o R : . A ECONOMY 6 WATT |
. High Fidelity AMPLIFIER KIT ¢ AMPLIFIER KIT |
i oD A ne?i/ 20 wartt hifgh fidelity amgliﬁer, de- 6; ;»' i
MODEL A-9A signed especially for custom audio instal- . |
i E p
i b i e o Ty e, Honbii Modd AT0 smpier (5
‘m . quate power, and flexibility to meet indi- mally expected in this low price range. Either :
vidual requirements. Separate treble and o of the two input circuits may ‘be individually
bass tone controls PFQVI‘JC up to _15 db e switch selected for phono or tuner operation,
boost or cut. Four switch selected inputs, @ Separate bass and treble tone controls. Qut-
each with the necessary compensation for @ MODEL A.7B  Put impedances of 4, 8, and 15 ohms. Push
¥ the service desired. Output transformer @ /% 1 pull beam power output stage for balanced
impedances of 4, 8, and 16 ohms. 'S sl 550 geproducti(zln.f}ixcellent voltage gain c(imfmlclteré
i 2 istics, good frequency response, and fu -
$3550 s s aee g oy and phae 3 ®  waus power output 12J5 amplifier, 1257 Qi
o er a ase splicter, two -
P miniature tubes for low hum and noise ﬁ SHIP. WT. 10 LBS. ;ee:ﬂ:: ngre)rloutplrt, gnc 5Y% GT rectifier. =
§HIP. WT. 18 LBS level. Two GLG push pull power output & A-7C incorporates preamplifier stage with special compensated nerwork i
i s * tubes provide full 20 watts power. Fre- e 10 provide necessary gain for operation with variable reluctance or low |

| quency response =+ 1 db, 20-20,000 cycles. Total harmonic distor- a 'Olﬁtput level P_hon% 5371’(;32180- Circuit is properly compensated for micro-

; tion 1% (at 3 db below rated output). Tube line-up: 12AX7 pre- . Pphone operation. 20 i
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage & e J -
amplifier and phase splitter, two 6L6 push pull pentode power out- PY ) T » ol

 put, 5U4G rectifier, Truly outstanding amplifier performance T A — R el

© pled with low cost. ) = " 7 g( - al
. - TR : =

G ik &L

- . ° -

: M cariee = FM TUNER KIT &

W BROADCAST DEAEIVER KIT 5 - =

] BAND -; The Hea;ihkit IZIM-Z Téufler 1
was specifically designed for -
Another new Heathkit for the student, a simplified kit construction. £
beginner, or hobbyist. If you have ever A Can be operated through
had the urge to build your own radio ® the “phono” portion of Ly o
receiver, this kit warrants your attention. 5 your radio or with a sepa- e B
ew high gain miniature tubes and e  rate amplifier. The kit fea- MODEL EM-2
IF transformers provide exce_]lent sensi- ©  tures a pre-assembled and adjusted
gVitY aﬂfd good signaldto notse ratxo.hA ® tuninfg unit, threﬁ douléle tuned . IF $22 50
uilt-in ferrite core rod type antenna has e tansformers, and a discriminator
=1 }))een pro‘:ided. Adchassis Il!l‘loumed 51/2; : tragsfotmer i; an 8 tube AC op§r8- R 9.185
- M speaker provides excellent tone an ated circuit. Frequency coverage . 2 .
volume. Convenient phono input. Can @ to 108 mc. Experience the thrill of . .
 be operated either as a receiver or tuner.  MODEL BR-2 € building your own FM tuner and at the same time enjoy all of
- Simpliﬁel:l consix"iuctliofn mangal ou%mgs $| 50 SHIP. WI. g the advantages of true FM reception.
o circuit theory. Ideal for students. Tube 7
© line-up: 12BEG mixer oscillator, 12BA6 o 1115 1
. IF amplifier, 12AV6 detector-AVC-fist pe
| audio, [2A6 beam power output, 5Y3GT rectifier. pS ?m CATALOG
L5 CABINET — Proxylin impregnated fabric covered plywood cabinet. Ship- i Write for free catalog containing latest price - information,
ping weight 5 Ibs. Part number 91-9, $4.50. c

PRICES OF COMBINATIONS | |

W -2 Amplifier Kit including
main amplifier, power supply, $695ﬂ

and WA - P1 Preamplifier Kit.
Shipping Weight 37 Ibs. Ship-

ped Express only,
DEL wW-2

W-2M Amplifier Kit includes
main amplifier and power
supply. Shipping Weight 29
Ibs, Shipped Express only.

smart ap-

WA - P1 Preamplifier Kit only,
All control

i

h

:
-

hi

schematics, specifications, and descriptions of all Heathkits.

HEATH COMPANY - Benton Harbor 20, Mich.
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HEATHKIT ZW

RECORD
PLAYER KIT

CHECK THESE
NEW Peatures

X

Plays|all record sizes, all speeds

X

Newly developed ceramic cartridge

X

Auvtomatic shut-off for both changer and
amplifier

MODEL RP-1

Acouptically correct cabinet enclosure
Modern attractive styling

Two 6” PM matched speokers

YY1 X}

Compensated volume control

¥ V¥ Easy/to assemble

An entirely new introduction to quality record reproduciion, a simple
to operate, rompact, table top model with none of the specialized
custom installation problems usually associated with high fidelity
systems. Twp matched, synchronized speakers mounted in an acousti-
cally correct enclosure reproduce all of the music on the record.
Musical reproduction with the unique sensation of being surrounded
by a halo of glorious sound. This spectacular characteristic is possible
only because of the diffused non-directional properties of the matched
dual speakers. The Heathkit Dual makes listening to fine recorded
music a thrilling new experience through naturally clear, life-like
reproduction of sound at all levels throughout the tonal system. The
performance level is vastly superior to that of the ordinary phonograph
or console selling for many, many times the price of the Dual.
Record Changer plays all sizes —all speeds~automatic shut-off for
[ changer and amplifier after the last record is played. A wide tonal

HEAT

55959

SHIPPING wWT. 30 LBS.

range ceramic cartridge teatures an ingenious turn-under twin saps |
phire stylus for LP or 78 records without turning the cartridge.

Simplified, casy to assemble, four tube amplifier features compen-
sated volume control and separate tonc control. Proxylin impreg-
nated fabric covered cabinet supplied complctely assembled. You
build only the amplifier from step-by-step construction. No special- %
ized tools or knowledge required, as full recognition has been given !
to the fact that many purchasers of this kit enjoy good musical re-
production on a purely non-technical basis, and the construction
manual has been simplified to the point where even the complete
novice can successfully construct the Heathkit Dual. The price of the
Heathkit Dual includes cabinet, — Record Changer, two 6” PM
speakers, tubes, and all circuit components required for amplifier
construction.

BLANK

SHIP VIA

[ Parcel Post
[J Express
3 Freight
O Best Way
ba B8ENTON
HARBOR 5-]]75 PLEASE PRINT
QUANTITY MODEL NO. DESCRIPTION WEIGHT PRICE
= = -F — —- -
REMARKS
TOTAL
WEIGHT AND
AMOUNT. ..

Enclosed find { ) check { ) money order for

Please ship C.O.D. { ) postage enclosed for pourds.

On Express orders do not include transportation charges — they will be
collected by the express agency at time of delivery.

NOVEMBER, 1953
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BRITISH AUDIO CIRCUITS

By NORMAN H. CROWHURST

L : : |
circuits re-
corpu

High-quality

| 1 .
_|sult primarily from the
| 2 | e

>
']

—WIJW@ of l.‘!.!»mf?-almi'

- W
eﬂ_ﬁﬂ to —i:'rﬁpmw—eLw-

I.' { : ..
i'\.

Tentional ‘circuits

;- ob-
|

4oLl & 48
faining optimum. cf;ri‘u.li

— - M | |

values. ' '

T has been said, on both sides of the
Atlantie, that the British appear to
lead the audio field. When asked to
gather material on British audio

circuit features, I naturally asked my-
self the questions: Why do the British
lead in this field? In what does this
leadership consist? Is it more advanced
know-how, or is it just doing an ordin-
ary job a little better?

The consensus is that there is noth-
ing particularly clever about our cir-
cuitry in most instances. Rather, it is
that more time and effort is put into
getting the best out of well-tried cir-
cuits or their variations. Until recently,
there was very little interest in audio.
American production-minded concerns
did not find it attractively profitable to
invest in research for such small vol-
ume. However, some British outfits,
working on a smaller scale, found the
outlay worth while.

The market is growing with the
widening interest, and it may be that
the concerns who manufacture in large
quantities will soon take the lead from
our small-timers. But it is probable that
we shall hold our own, for, even with
the market bigger, it will remain es-
sentially an individualist one. Audio
enthusiasts are connoisseurs, and ears,

IST AF AMPL 2ND AF AMPL

56.15(3)

l IRD AF AMPL
< 7'25
3>

TO VOKCE Coit,

-
= 15 :ESK
l [ TO PWR TRANS
| 62 63 &4 05 o5 &1 &8 ".,“c:-: I

REMOTE CONTROL PANEL :
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Fig. 1—Telrad remote-control circuit. [ |

]
50 »
Keh

like palates, vary. So there should con-
tinue to be room for everybody who is
prepared to do a really good job.

Probably the connoisseur aspect of
the audio fan (or should it be audio-
phile?) is best evidenced in the variety
of circuits for quality control, tone
compensation, or whatever name you
like to give it. The author recently ques-
tioned a statement to the effect that
bass boost and treble cut have the same
effect, and vice versa. He was immedi-
ately shown higher authority for this
opinion. The truth would appear to be
that the difference is indistinguishable
to some, while to the more discriminat-
ing ear the finer details of frequency
response require some control to obtain
a satisfying effect.

Most modern audio equipment in-
corporate the control features in a
preamplifier remote from the main am-
plifier. An exception to this is an
equipment made by Telrad Electronics,
where to produce many of the advan-
tages of more expensive contemporar-
ies the whole amplifier is carried on
one chassis. The controls are remote
and are connected to the main chassis
by a relatively short length of multi-
conductor cable, terminated in an octal
plug. Fig. 1 shows the remote panel

www americanradiohistorv com

Fig. 2—Curves for six control positions.
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Fig. 3—Leak input compensation.

2 12AT7 v

IN FROM VI-a
FI5.3

_I'B S LEVEL

Fig. 4—Leak bass control circuit.
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roof top magic
from your TV set
and it's magic

ool v A

in sales too

The cor O‘T‘O S

NATIONALLY PROMOTED IN TELEVISION

% | There’s real MAGIC to the CDR ROTOR!
The way it IMPROVES any TV picture is magic
...the way it sells...is magic! BUT...the real

answer Is quality manufacture of a proven design!
That adds up to continued dependable
performance .. . CDR ROTORS ARE BUILT TO

LAST...built to perform under any conditions!

NOW ... MORE IN DEMAND THAN EVER

BEFORE with the BIG consumer advertising
campaign in full swing ... if you don’t

have your BIG CDR PROMOTION KIT with
selling and advertising aids ... write us

for your kit ... to help you sell EVEN MORE!

]'HE RADIART CORPORATION
(Y ® CLEVELAND 13, OHI1O

NOVEMBER,

TR-12...a special com-

btination value consisting of
complete rotor including thrust
kearing ... handsome modern

design cabinet with meter
controf dial . ...... $47-95

TR-11... same as TR-12
without thrust beuring$44'95

TR-2... the HEAVY DUTY
rotor especially suited for spe-
cial TV antenna installations.
Complete rotor with “"Compass
Control” cabinet having illumi-

nated “"perfect pattern” dial.

$49-95

SOUTH PLAINFIELD, N. 1.

www americanradiohistorv com


www.americanradiohistory.com

76 | AUDIO—HIGH FIDELITY

circuit for this equipment. The tone
correction circuit is between the first
and second stages, and the volume con-
trol between the second and third. The
circuit consists of a basic voltage di-
vider, R1 and R2, which provides an
attenuation of about 26 db. Both bass
and treble controls provide a level posi-
tion (as shown), three lifts and two
cuts. The boost gives an ultimate lift
at either end of about 26 db. The posi-
tion of the lift is varied by altering the
capacitor values. Similar change of
values alters the two possible cutoffs
provided for each end. The combined
range of control provided is shown at
Fig. 2. The makers say this arrange-
ment provides sufficient variation to
satisfy all practical quality compen-
sation required, and they claim an ad-
vantage in that the difference between
steps is perceptible.

Preamplifiers of more conventional
type generally provide somewhat
wider facilities. The Leak Vari-siope
separates the function of compensating
for recording characteristie, etc., from
the compensation for studio or room
acoustics and noise content, by adjust-
ment of bass and treble controls. The
input selector switch has five positions,
marked RADIO, 784, 78B, L.P., and MIC.
This compensation is achieved by a
feedback arrangement over the first
stage of the preamplifier, as shown in
Fig. 3.

Over the second stage, the bass-
boost positions are achieved by different
values of series capacitor in the feed-
back. The cut positions insert different
values of series capacitor in the lead to
the output volume control. (The com-
bined bass control is shown at Fig. 4.)

The treble lift is conventional, but
the cut positions employ the Vari-slope
technique from which the unit gets
its name. Three turnover frequencies
are provided by the switch. At each, a
conventional two-stage roll-off response
is provided between the first and second
amplifier stages. Combined with this
is a further correction introduced into
the feedback over the second stage, us-
ing a form of adjustable twin-T net-
work. Capacitor values are selected
by switch to suit the turnover frequency
chosen. Variation of the slope control
shunts the T to varying degree, there-
by changing the shape of correction ap-
plied at the roll-off frequency. Thus
turnover frequencies are selected in
steps, but the rate of cutoff can be ad-
justed continuously. Fig. 6 shows a
range of possible slopes for the lowest
cutoff, 5 ke. Fig. 5 shows the basic cir-
cuit for treble control, leaving out the
components that affect only bass re-
sponse and the muting arrangements.
Muting consists, quite simply, of shunt-
ing the switch contacts with suitable
high-value resistors to prevent residual
charges being left on capacitors not
in use, so that switching them into use
would produce a click.

The final circuit this trip will be the
Q.U.A.D. quality control unit. A very
nice feature of this unit is the mechani-
cal arrangement of the panel, facilitat-
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ond stage operates at unity gain with
100% feedback, or nearly so, while at
maximum volume the feedback is con-
siderably reduced.

Tone compensation is again divided
into two parts, but the functions are
not separated in quite the same way as
in the Leak unit. Two different input
sockets arrange for flat response or
correction for velocity type pickups.
The main compensation is in the output
circuit. This consists first of a filter
with variable slope characteristics, but
using a conventional filter circuit modi-
fied for this purpose, as shown in Fig.
8. Two turnover frequencies are avail-
able by switching capacitor values, at
each of which the slope can be varied
very much like the “cut” part of the
Leak treble control. Following the filter
in the circuit arrangement are the
treble and bass controls, which are
fairly conventional, as in Fig. 9, giving
the response variation of Fig. 10. In
the panel arrangement the physical
position of the controls is reversed, as
this is considered more logical from
the psychological viewpoint.

The filter switch has four positions:

1. Flat, cutting out filter and top
and bass circuits, so that a check can
quickly be made against level response
at any time;

2. Bringing in treble and bass con-
trols only;

3-4. Different filter turnovers.

Well there you are. Three completely
different ways of doing virtually the
same thing. Each does its job well be-
cause of the work that has gone into
getting the right circuit values for the
purpose, rather than because its ecir-
cuit is so much better than its fellows.
I dare not express my opinion as to
which I think serves the purpose best—
it doesn’t do to get partial with con-
noisseurs! But I do feel that each
achieves the ideal of providing its own
degree of quality control facility with
the minimum of knobs. END
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gain  teception  and hotizontal
: directivity

b

CORNER REFLECTOR

Not I...Not z...hut all 3combined

for amazing picture clarity

NOTHING. .. . absolutely notkirg compares with
Walsco’s Corner Reflector. It’s the orly UHF
. antenna that offers a 3-way combénction that
COMPAR SCN CHART produces sharper, clearer TV picturss. Truly a
masterpiece in precision electronic engineering.

High Al channei Sharp
Gan Performance  Directivity

comvénégggicm YE3 YES YES mﬂ lsco A Model to Fit Every Installaticn

ANTENNA B NC YES NO Walter L. Schott Co.

ANTENNA C NC YES NO 3225 Exposition Place

Los Angeles 18, California
ANTENNA D % NO

Overseas Representative: Ad Auriema, Inc..89 Broad St., New’ York 4, New York
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Latest Books for

TV KNOW-HOW !

i Pl

TV MANUFACTURERS'
RECEIVER TROUBLE CURES
YOL. 1, YOL. 2, VOL. 3 and VOL. 4

Positive cures for TV troubles! Gives you exact
directions for correcting TV receiver performance
“'bugs'’. Each cure is official, factory-authorized,
direct from the receiver’s manufacturer. Listings by
manufacturer and model or chassis number. Helps
correct the most difficult faults—picture jitter, hum,
instability, buzz, tearing, etc.

Vol. 1, 115 pages (5Va x 8Y4”).. ..$1.80
Y Covers 12 brands, Admiral g mont
Vol. 2, 117 pages (5Va X 81/4")......cccccnnnvennnn. $1.80
Covers 11 brands, Emerson through Jackson
Vol. 3, 119 pages (514 X 8Ya”)uuucornrcervononns $1.80
Covers 16 brands, Kaye-Halbert through Philco
Vol. 4, over 115 pages (514 X 8Ya”)...ccuuvirnne $1.80

Covers 10 brands, Philharmonic through Shaw TV

VOLUME 5 COMING SOON!
Prominent manufacturers not in first 4 volumes
ONE SERVICE JOB WILL MORE THAN PAY

THE COST OF THIS SERIES OF BOOKS!
OBTAINING AND INTERPRETING

TEST SCOPE TRACES

by J. F. Rider
Over 500 actual photographs of test scope traces.
Shows how to use scopes and what traces mean.
Valuable for servicing TV receivers, FM and AM radio ¢
receivers, audio systems and test equipment. Specific
test equipment set-ups shown with each application.
No other book like it! Over 140 pages...Only $2.40

HOW TO USE METERS

by J. F. Rider
Panel type, volt-ohm-milliammeters, vacuum tube
voltmeters for servicing radio and TV receivers, audio
amplifiers, power supplies; for use andirepair of ham
transmitters. Written for the service technician, the
TV and Radio student and hams.
Over 140 Pages.......irn e ONlY $2.40

k TV SWEEP ALIGNMENT TECHNIQUES
by Art Liebscher, Test Equipment Specialist

Never before has there been a book such as this on '

TV sweep alignment! An expert gives you accurate

time-saving methods—and tells you how they work. |

Introduces the new Supermark method. Chock-full of
sweep curve pictures. Valuable for servicing in UHF
signal areas. 123 (5%2 x 8%2”) pp., Ulus......... $2.10

By J. R. Johnson
First book on all types of signal and sweep gen-
erators. Gives test uses and discusses problems and
their solutions in using this equipment. Applications
of all signal and sweep generators in AM, FM radio
and TV servicing.
Over 120 (5%2 X 812”) PAEeS......ccovvveecurrearians $2.10

GUIDE TO AUDIQ REPRODUCTION

By David Fidelman
A to Z explanation of the reproduction of sound.
Design, construction, assembly and testing of sound
systems and their components. Valuable for service
technicians, engineers, amateurs.
Over 250 (5¥%2 x 8%2”) pp., illus.

RADIO TROUBLESHOOTING GUIDEBOOK

By J. F. Rider and J. R. Johnson
Here is a troubleshooting guidebook that covers the
more than 100 million radio receivers now in use!
Explicit information about troubles and possible
causes. Completely practical for the radio service
technician and student. Over 140 (5V2 x 812”) pages.

3

o

Wrile lea infeimplion om ol RIDER books.
Buy these books now from your jobber . . .bookstore
... If not available from these sources, write to:

J&*E m Publisher, Inc.

W 480 Conel Shraet, Mew Yok 13, M. Y.

AUDIO—HIGH- FIDELITY

Veloc

ly

Microphone

This little job

will sound good
if well made

By GENE BRIZENDINE*

Fig. 1—The home-made velocity micro-
phone. Magnets were taken from a war-
surplus field telephone; the ribbon was
cut from an aluminum-foil chocolate-bar
wrapper. The matching transformer is

7

I3

CEERRELINE R K BEBB

in the black box at the bottom.

§~g,

=)

Fig. 2—All the parts of the velocity microphone before final assembly. See
text for instructions in cutting pole pieces, side clamps, and end brackets.

LTHOUGH the velocity micro-
phone was developed quite a
number of vears ago, it is still
used more than any other type

for high-quality sound rickup in broad-
casting and recording. The velocity unit
buil. by the writer provides faithful
reproduction and high output, and may
be duplicated by anyone with only sim-
ple hand tools. / ctually, the unit shown
in Fig. 1 may be assembled by drilling
only four holes!

Basically, the velocity or ribbon
microphone is simply a thin strip of
metal suspended in a strong magnetic
*c7o CTXX. Berry Field, Nashville, Tenn.
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field. Any motion of the ribbon at right
argles to the lines of force induces a
voltage across the ends of the ribbon,
which is- an electrical reproduction of
the original sound. The ribbon is cor-
rugated and hangs rather loosely, so
that its mechanical resonant frequency
is below audibility. This arrangement
prevents peaks from appearing in the
us.ble audio spectrum. The corruga-
tions also increase the output, since
they cut more magnetic lines of force
than would be the case with a flat,
shorter ribbon.

The microphone shown in Fig. 1 was

RADIO-ELECTRONICS
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PA-2000 Mniature Rot-
ary, Steatite Insulation

Wy
2500 SeriFﬂs Standard

Rotary,
Steatite Insulation

Twin and dual con-
centric Radiohms

These and 100,001
other Centralab quality

electronic components

ERE'S a perfect check list to

determine your electronic
needs. And there are hundreds
of vartations atailable to you.
Whether you need a few items
or dozens — no other single
manufacturer can offer you such
a wide choice of standard fastest-
for-servicing parts. That's why
Centralab is the industry’s No. 1
electronic component source . . .
and keeps your distributor sup-
plied with the latest develop-

Model B Blue Shaftt
Radiohms

Type AB Adashaft®
Radiohms

- FOR SALE!

ments in the fast-changing elec-
tronics field.

You know CRL parts are your
best value because each is backed
by a written guarantee. That
means they'resafest for servicing.
And you'll agree that’s mighty
important for building consistent
customer satisfaction.

So when you nced parts, look
for the familiar blue and white
CRL package — the product in-
side is the result of more than 30
vears of electronic experience.
This experience has pioneered
many profit-building “firsts” for
you! For complete performance
data and engincering specifica-
tions mail coupon.

{ Trademark
P.E.C.—Printed Electronic Circuits

Compentrolf

Infinitely variable
loudness control

gramij

1400 Series, Standard
Rotary, Phenolic
Insulation

" Small General
Purpose and tone

Miniature Resistor and
ResistortCapacitor
Uhits

Sicndcrd riode
Couplate

it

Vertical Integrator

Cen

L
Audet®
Audioc-detactor plate

standard and miniature
3-stage amplifiers

Ampec?®

P.E.C.Kits

Centralab products.

Name.

. 5 5

Title.

Company.

Address..

Zone.

A Division of Globe-Union Inc.
922K E. Keefe Ave., Milwaukee T, Wis.

804 Mt. Pleasant Road, Toronto 12, Ontario
Please send me Catalog 28 with information on

State.

City.
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its Tuning Mechanism !
...and, there's
no better tuner than the

TARZIAN TUNER

S
It's no happen-so that so m:iy of the x
leading set manufacturers—the makers
of the best-known receivers—use the
TARZIAN TUNER in their products.

No other commercial unit possesses so
many desirable features found in the
TARZIAN TUNER. It's a small, precision-built

instrument, expertly designed to provide
unsurpassed selectivity and improved
reception in ALL areas.™

And, the practical, full band —all-channel
approach to UHF (another first for Tarzian) °
—is making the TARZIAN TUNER more popular

than ever. It's popular with the

manufacturer as well as the ultimate

consumer who wants "everything" on
the television set he buys. %

SARKES : 4 Tuner Division
TARZIAN, Inc. T AN Bloomington, Indiana

PHOTOGRAPHS
RADIO-ELECTRONICS can use good photographs of service benches,

service shops, high-fidelity audio layouts, and any other interesting and
original radio-electronic devices.

We will pay $6.00 each for good professional photos or equivalent, suit-
able for reproduction.

Full information on subject photographed will increase their acceptability.

The Editor, RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.
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AUDIO—HIGH:FIDELITY

Fig. 3—The finished microphone housed
in an air-freshener can. All-around per-
forations are essential to allow free
passage of air through the microphone.

built with magnets from a war-surplus
type EE-8-A field telephone. Magnetos
from small gasoline engines or other
telephone ringers would contain mag-
nets equally suitable. Before disman-
tling the original magnet assembly,
mark the poles so that like poles may
be placed adjacent in the microphone.

The concaved pole pieces are soft
iron and should be handled with care.
The magnets, one pole piece, and the
end plates are the only items needed
from the surplus unit.

After the parts are separated, saw
one pole piece lengthwise, through its
thinnest section. The two parts thus
obtained will eventually form the
microphone pole pieces. These can be
seen on either side of the ribbon in
Fig. 2, with their concave faces for-
ward.

The two flat magnet clamps next to
the pole pieces may be made from brass,
aluminum, or any nommagnetic metal.
These should be at least 144-inch thick.
The holes are spaced to match the
tapped holes already in the sides of the
pole pieces. The four large-headed
screws are used to clamp the magnets
to the pole pieces, and are the type used
to hold panels to standard equipment
racks.

Immediately below the pole pieces,
one ribbon clamp is seen. This is made
by simply sawing two strips from the
original magneto end plates, or from
nonmagnetic metals, so that the holes
accept screws which thread into the
pole-piece ends. The same screws also
clamp one end of the ribbon. This end
of the ribbon is tbus grounded. At the
top end of the pole pieces in Fig. 2, is
an insulating ribbon clamp. This is a
simple assembly, and may be made
from bakelite, polystyrene, or any other
suitable insulating material.

RADIO-ELECTRONICS
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The smalt brass camping strip im-
mediately ahove forms the other ribbon
terminal. It is necessary only that the
ribbon elamigs hold the ribbon between
and parallél with the pole pieces. Ac-
tual mounting of the ribbon should be
the last stép of assembhily.

Assa2mble the pole pieces first by run-
ning screws through the end plates into
the tapped pole-piece ends, leaving the
screws rather loose. Next, align the
magnet and pole pieces, and clamyp the
assembly into final position with the
large-headed serews, so that the inner
fices of edeh magnet are pressed flat
against the pole pieces. Interchanging
nmognets may be necessary to obtain
best alignment.

With the| unit thus assembled, dress
the sawed |edges of the pole pieces,
filing lengthwise and keeping the filed
faces as nearly parallel as possible.
The tang of the file may be used to
gauge the width of the gap during this
process. The final width of the gap will
of course rrepend upon the width of
ribbon used. These dimensions do not
appear toc| critical, and a spacing of
about 14, inth on each side of the ribbon
proved satisfactory in this unit.

A replacement-type ribbon may be
purchased r‘%casonul)ly, or you can make

vour own e¢asily from aluminum foil.

The =ibbon used in this model was
made by cutting a foil strip about 34.”

inch wide fro.n a Nestle’s chocolate-bar

wrapper, using a straightedge and
razor blade. The corrugations were

formed by |rolling the strip between
two small |gears held in the hands.
Tooth spacing was about % inch. This
dimension 1% not critical either, but the
foil should be at least as thin as that
mentioned al.ove.

The mat¢hing transforrer may be
any ribbon-to-line or ribbon-to-grid
type and should be mounted near the
rihbon ternfinals. Be sure the trans-
former core|is not positioned so that it
forms a niagnetic path across the mag-
net poles. This would bypass a large
part of the flux around the ribbon gap.
Ground one| secondary terminal of the
transformer to the meognet assembly,
using a lug pnder any convenient screw.

At this point the ribbon may be
mounted, and stretched just enough to
prevent it from rubbing against the
pole pieces| when the unit is in its
normal uprLght position.

The outside case may be of any mate-
rial, the mzijor requirement being that
it permits free passage of sound past
the ribbon. The writer’s microphone is
moeunted in a salvaged air-freshener
co~tainer which was given a coat of
brown wrinkle varnish. Sce Fig. 3.

The magnet-ribbon assembly is sim-
ply “floated” inside the case on strips
of snonge rubber, preventing disturb-
ances to the case or stand from reach-
ing the 1'it£on.

If hum pir:kup is encountered, it may
be minimized by orienting the micro-
phone while watching the volume-level
irdicator, or listering to the hum level
in the output. For most natural repro-
ductioa, the source of sound should be
at least 12 to 18 inches from the
rilbon. END
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BIMPSON ELECTRIC COMPANY
5200 W. Kinzie St., Chicago 44, Illinois » Phone: ESt

255229

c Dimpacs
PE——

ope——— .

All the necessary signal sources for alignment of
FAMFand TV receivers o Includes the Simpson High
Sensitivity Oscilloscope and high frequency crystal
probe for signal tracing o Independent, continuously
variable attenuators and step attenuaitors for both
AM and FM units offer complete control of output
at all times » 0-15 megacyele sweep is provided by

a noseless =pecially designed sweep motor based

on D'Arsonyval meter movement principles o

The exclusive Simpson output cable (illustrated)
mcludes a varisble termination network, quickly
adupted 10 provide apen, 75 or 300 ohim terminaltions
—1he addition of a pad provides attenuation and
isolation. Use of appropriate resistors across certain
terminals will provide any other términation required.
A 002 MFD blocking condensor can be added on
any lermination for use on circuits containing

a DC component = The FM generator output voltage
is constant within .2 DB per M( of sweep.

dealer’s net $475.00

ebrook 9-1121 e In Canada: Bach-Sin »son, Ltd., London, Ont.

BURTON BROWNE ADVERTISIN

e

Learn praetieal. professional type TV Servicing without leao-
ing your present joh. Included are money-making extraa such
as set conversion. master antenna installation, UHI-TV, fleld
servieing short cuts. You ean start earning Television money
afier first few lessons. You learn to test, trouble shoot and
repalr all tvpes of TV sets.

HERE'S HOW YOU GET EXPERIENCE!

You train on a large screen, modern TV receiver. furnished
with the course and yours to keep! As an optional feature you
can get two weeks actual experience with Chicago's largest in-
dependent servielng organization. You learn by doing! Age s
no barrier. Many 8tudents are over 40! ACT NOW! Send for
FREE Catalog and SAMPLE LESSON today !

TRAIN AT HOME FOR UHF-TV AND

MILTON S. KIVER. Presldent U
TELEVISION COMMUNICATIONS INST.

205 W. Wacker Dr., D2pt. RE-23, Chicago 6, 11I. I
Rush FREE Catalog and Sample Lesson. I
am not obligated. Salesman will not call. |

Vi 1]
o &, |

TV COMMUNICATIONS INST.
205 W. Wacker Dr., Dept. RE-23
2 Chicago 6, 11l

VETERANS!
T.C.I.1s approved for G.1.
training.  Under Public,
Law 550. Check coubon.

City.
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“easiest of all antennas to assembl:e AN
merely open like an umbrella
and tighten wing nuts

RADIO-ELECTRONICS
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the VARI-CON'

(The conical that’s variable)

Provides all Channel Performance...

Yet can be Peaked for Increased Gain on any Channel Range

The FALCON “VARI-CON” was designed for to-
day, tomorrow and years to come. Its unusual
construction permits setting the “VARI-CON” for
all-channel performance peaked to provide the addi-
tional |gain needed on special channels. In addition,
the variable patterns cbtainable are of great value
in ghost elimination,

field strength equipment needed to peak the “VARI-
CON”  for high-gain, sharp pattern performance in
your area. It’s as simple and easy as opening an
umbrefla. Here’s all you do: Unpack the “VARI
CON"-— Slide the adjusting sleeve to the calibrated
marking on the boom for the best reception of chan.
nels in your area — Far out the reflector elements —
Tighten the locking wing nuts. The “VARI-CON” is

TlTre is no guess work; no tedious assembly; no

FALCON

The new “VARI.-CON” is one of the
most significant additions to antenna de-
sign. Watch for the other new FALCON
antennas which will be announced in the
near future! Each will represent the most
advanced, most ecfficient antenna design of
its typi.

WRITE{ FOR ILLUSTRATED FOLDER AND PRICES

FAlCiou

e

RADEO -
El.m!ﬂ.\'.ll:s

1953

automatically peaked WHERE YOU WANT IT and
ready to install. It is the only conical that enables
you to provide a custom-made installation resulting
in higher gain and increased customer satisfaction.

The NEW FALCON “VARI-CON” is ruggedly
constructed. Heavy-duty heads will not crack or
break. The steel spring snap-action hutterfly assem-
blies are unbreakable. Full length, 48 inch, elements
are used. One of the most capable engineering staffs
in the industry has worked out every last detail of
this truly remarkable TV antenna. To the high gain
all-channel performance and excellent line match of
the conical, FALCON engineers have added the
“plus” feature — adjustable, calibrated channel
range peaking!

ELECTRONICS COMPANY ¢ 2003 CEDAR ST. o QUINCY, ILLINOIS

. | T1I
!NOVEMBET. 1953
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comiete Professional
Service Trainin

. \VAAMMAWMAM/4
at only a small
fraction of the
price you might
expect fo pay!

LA

The NEW Ghirardi
SERVICE I.I‘BRRY

<OR BETTER JOBS « jGGER PAY ‘c’;
WMEVISION ° RADIO . recTRON!

Let these two up-to-the-minute Ghirardi training books teach you to handle
ALL types of AM, FM and Television service jobs by approved professional
methods—and watch your efficiency and earnings soar!

It broken into lesson form and sent to you as a “course,” you'd regard
this training as a bargain at $100 or more. Instead you buy both big books
complete for only $12—and save $1.25 in the bargain!

Written so you can easily understand every word, these books train you
for fast, accurate service on any type of home radio-TV-electronic equipment
ever made. Each book is completely modern, profusely illustrated. Each con-
tains the latest data on the latest methods and cquipment. Together they
form a completely modern service librarv to help you work faster and lots
more profitably. Almost 1500 pages and over 800 clear illustrations show
how to locate troubles faster, how to repair them better.

Everything is completely indexed. You can use the books to solve puzzling
service problems in a jiffy.

When you buy Ghirardi
training books you
KNOW you're getting

the best—at lowest
possible cost!

For over 20 years. Ghirardi
books have been more widely
used in schools, for military
training and home study
than any others of
their kind.

Radio & Television Receiver
CIRCUITRY & OPERATION

It's lots easier to repair ANY radio or television
set when you know all about its circuits and just
why and how each one works. You locate troubles
faster and with less testing. You repair them more
efhciently !

This big book gives a complete understanding
of modern circuits; teaches vou to recognize them
quickly; and shows how to eliminate useless testing
and guesswork in making repairs. Covers all basic
circuits used in modern television and radio re-
ceivers as well as phono pick-ups and record players.
Contains 669 pages and 417 helpful illustrations.

Radio & Television Receiver
TROUBLESHOOTING & REPAIR

This big book is a how-to-do-it guide to pro-
fessional service methods—the kind that help you
get better jobs, bigger pay. For heginners, it is a
complete, easily understood training course. For
experienced servicemen it is a quick way to ''brush
up’’ on specific jobs; to develop improved trouble-
shooting techniques; or to tind fast answers to
puzzling service problems on specific types of equip-
ment or components.

Modern test methods of all types are clearly de-
scribed and their advantages shown. Special prob.
lems in hard-to-fix scts are explained. Step by step
charts demonstrate professional procedures almost
at a glance. The television section includes every-
thing from general trouble-
shooting and pattern analy-
sis to what to Jdo about fad-
ing and (;»Ir_opagﬂtion trou-

Price separately $6.50.
bles; handling intermittents

=
and dozens of other subjects .

— everything the modern ] Dept. RE-113, Rinehart Books, Inc.,

A Technical Division,
serviceman needs to know. I 232 Madison Ave., New York 16, N. Y.

Contains 820 pages and 417 Send books checked below for 10-day FREE 1
g ! t -day EXAMINATION. In 10

;!68;; l“uBsrtﬂ;:l“onS‘ Price days, | will either remit price as indicated or return books postpaid I
/2SR Vo I and owe you nothing. ]
i Check here to order books singly: ]

[] Radio & TV Receiver [] Radio & TV Receiver
Only S]Z 1 CIRCUITRY & OPERATION TROUBLESHOOTING & REPAIR I
" (Price $6.50 separately) (Price $6.75 separately) ]

[J Check here for MONEY SAVING COMBINATION—
for the complete Save $1.251 I
Both of the above big books at the special price of only
« . $12.00 for the two. {Regular price $12.75—you save $1.25) ]
tra""ng' Payable at the rate of $3 after 10 days if you decide to [ ]
. :fzeph bogks and %3 a month thereafter until the total of I
See SPECIAL N
Name . ... 1
COMBINATION /8 1
N Address

offer in coupon B |
City RZoNe ST OTEN. e It A o £ o et B ke M o 1

OUTSIDE U.S.4.—$7.25 for TROUBLESHOOTING & REPAIR
book; $7.00 for CIRCUITRY & OPERATION; $13.00 for both 1
1 books. Cash with order only. Money refunded if you rerurn books ]

in 10 days.

l----------------------d

3 Months to Pay
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AUDIO—HIGH FIDELITY

where ‘the tone stops coming through.
The volume circuit is now oscillating
strongly and its rectified d.c. output
voltage is sufficient to cut off the vari-
able-gain tube. Move the hand near the
volume antenna and notice that the
closer the hand the louder the tone.
Several adjustments of this capacitor
are necessary to get smooth operation.
If too much voltage is developed by the
cscillator and rectifier, the volume of
the tone will be greatly reduced. This
can be corrected by increasing the size
of the dropping resistor RI.

The operation of the Theremin’s oscil-
lators will cause no more interference
with nearby radio sets than a wireless
phonograph oscillator. Choking and by-
passing the a.c. input to the power sup-
ply will prevent r.f. from passing into
the a.c. line to a radio set. Voltage
can be reduced on the oscillator tubes.
Actually, it is recommended; it reduces
the required warm up time and makes
for more stable operation while playing.
With these precautions, there should be
no interference problems.

A ten minute warmup period is re-
quired each time the Theremin is used.
This allows the oscillator eircuits to
stabilize. The useful frequency range of
the instrument is 150-4,000 cyeles. To
strike the best balance in hand travel,
the tuning capacitor should be adjusted
for the lowest desired note while hold-
ing the hand about one foot from the
sound antenna. Large capacitance
changes are possible by forming the
fingers of the hand in the position of
holding a pencil.

Now, the fun is just beginning. After
an hour or so of getting acquainted
with the Theremin I guarantee that any-
one with an ear for music will at Jeast
be able to play “Home Sweet Home.”
Most record shops have a number of
recordings that feature the Theremin.
Playing along with the record is prob-
ably the best method of learning. I sug-
gest that in the learning process, ear-
phones be used lest drastic action either
from the family or neighbors be taken
against the user.

“Now we can reach out much farther
with our tom-toms.”

RADIO-ELECTRONICS
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! Meearnate

APACITANCE METER

i Combined With a True VTVM

Measures Capacitance directly on a large 9 inch meter. ..
| As iow as 0.5 mmf...As high as 1000 mf...In 7 ranges...

In addition to being an accurate capacitance
meter. the 209A furnishes the following readings
on a large, 9-inch colored scale:

® DC Volts, 0-1200 in 6 ranges
AC, RMS Volts, 0-1200 im 6 ranges.
AC, Peak to Peak Volts, 0-1200 in 6 ranges.

AF, IF and RF voltages from 10 cycles to 300
megacycles.

0.1 ohm to 10,000 megohms in 7 ranges.
50 mh to 100 henries.

DC Mils, 0-1200 in 6 ranges.

DC Zero-center scales, 0 to =1200 volts,
Decibels —20 to +25 in 3 ranges.

AC input impedance: 8 mmf, shunted by 12
megohms.

@ DC input impedance: Approximately 12 mege
ohms.

@ Built-in power supply permits high accuracy
even with wide line-voltage fluctuation,

This HICKOK Model 209A is years-prover: in the
most demanding field and laboratory use. It is,
without a doubt, the most dependable and accu-
rate instrument of its kind. These 209A’s seem
never to fail in service, cause trouble, or wear
out . . . And don't forget, the high frejquency
probe and leads are included. Also a high volt-
age probe is available to extend DC range to
30,000 volts.

4 RN
60 50
D6 15

NOVEMBER, 1953
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- the lbtest Quam cata-

N Al i

/ | [lag, listing 94 replbcement speakers
§ 2 §

' gt tPe best di}’tribut s in eve

e

ry

' 91')140r ) rite u}f’for yoyr FREE c;bpy.

/
Q(:cm "’replcg“’ement peckeys are

Manvfacturers
‘ Iustgd‘ in Pbotofcctf olders /and i

High Fidelity |
Speakers » Counter&é:ts ,/
S
Outdoor Theatre “,A’ / l
Spenkent G UAM NICHOLS
/
Quam Focalizer 236‘4{(!5' Masquette oad
Units ‘ Chlcug‘p 37, liligois
/

Tru-Match Output
Transformers *Qucm/cctcloged ,sf)’eckers are

vailable in any Gice coil imged-
ance and field resistance.

Quom lon Traps

GYRO @ SPECIALS SUBSCRIBERS | |

SENSITIVE MELAYS-SIGMA 4F—1 Ma. ....$4.50 If you're moving, Pleqse don't for-
METAL  CABINET 13 hxbiant, beautital i povd .
M oavien: Jess front panel i et gy get to send us your address as it

:l?!ls—z inch—0-1 Ma. $3.75: 0-1& Ma. $5. a:
ADIO CONTROL RECEIVER KIT—All parts includ-
ing Tube and Slema 4F Relav . ........ $10.15 appears on the copy of the maga-
License—FREE RADIO CONTROL TRANSMH"TERO. . . b h
complete with 27,255 Mc. Xtal & Tubes $16.5 R
CODE-PRACTICE OSCILLATOR & BLINKER KIT, ne, lndUdlng the numbers shown
compl. with btry less fones. . ........... $1.95 b .d "
muu'm:'r:u KIT—all parts incl. meter to make 0-3 well as your
0-6: 60. 600 Volts & Continuity 3.15 eside YOUI" name, as y
suclmmyvruu: Hearlnz Aid TRANSFORMEI;S & dd
S—several tyhes . .......-.......
HAYDON SYNCHRONGUS ~MOTOR_60 Cveles, 21 nhew a ress.
olts—Opberates 110 AC Line wlth series conden
ser Hizh toraue meared shaft—5 RPH ] |
| “OSR  Tipe QUENCH Zcon.—sl .65; CRYS;AL— f X his i f # b f
25 c.—Peterson ZYA . ... ... ...
6 Voit DYNAMOTOR—180 Volts @ 100 Ma. $7.95 If we receive this information betore
MINI 8 Volt Storage BATTERY—2142x134x314, $2.95.

e the 20th of the month, you will con-

MIND G Voit ‘('1"5‘0"1" :vogvzn SUPPLY-—ZV;"DX K A . .
s:&:lftu_uAvvz ‘);R‘SEJIFIER-—Qmall"B;fd'z'e' 'iides—‘li-; tinve geﬂlng the magazine without
Phona AMPLIFIER KIT—3 Tube. all parts less tuhes q .
02,25, WIRELESS PHONO OSCILLATOR KiTe |nferruphon.
all parts less tuhes .. ... ... ...l $2.25
GENERATOR: 12/24 V. 10 14 Amps. | . 0 ¢ 8525
SELENIUM RECTIFIERS & TRANSFORMERS at
lowest Prices! . ." b h I
e Your cooperation will be most help-
Snpply lelled—()nlrr_Tmlay—Free (alalog

GYR ELECTRONICS [Sert. E. 325 Canal St ful and greaﬂy QPPreCiafed‘
COMPANY [Wown 84253 ™ 7
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The author’s remote-speaker assembly.
The sloping-front wood baffle can stand
by itself or hang on a wall. Mounting
the speaker off-center helps to flatten
out the frequency response.

Handy remote speaker
from“useless’ dynamic

By H. J. M. DUNSCOMBE

ERE’S a use for that perfectly good

field-coil dynamic speaker that’s
lying in the junk box. All you need
to turn it into a handy remote speaker
is the simple a.c.-d.c. field supply shown
in the diagram, and a pair of terminals
connected to the voice-coil leads on
your radio.

If the resistance of the field coil is
2,600 ohms or more, simply connect a
selenium or copper-oxide rectifier that
will handle 50 to 70 ma in series be-
tween the power line and the field. Then
connect a 150-volt electrolytic capacitor

SELENIUMORCOPPER OXDE RECT oy ey

y| " Vv .L
UTVAC/DC SEET‘YT

ToET SPKR Ve

’J

RADIO __ ot

Circuit diagram of the power supply
for the field-coil speaker, and one
method of switching speakers at the
receiver. The series resistor may be
needed with low-resistance field coils
to limit the current to a safe value.

RADIO-ELECTRONICS
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THE BEST SET IS ONLY AS GOOD AS ITS ANTENNA!

Tre KAY-TOWNES

‘BIG JACK™

IS 720¢ A NEW ANTENNA

The “"BIG JACK'"', recognized even by
competitive manufacturers as the best
performing VHF antenna design ever

developed HAS BEEN ON THE MAR-
KET FOR MORE THAN 12 YEARS!

/V
-y 4
IC p
A

PATENT APPLIED FOR

= |

{_F

any other manufacturer
who claims this design

as his original THIS GAIN CHART P/wm THE SUPERIORITY
ideal 4 OF THE K-T "BIG JACK"” VHF ANTENNA
| DB CHANNEL NUMBER
el 6 7 8 9 10 M 12 '|T3
ModeIT Type List Price % | B)-2
BJ-1 single bay  $16.78 " BT CTT S
- TS
BJ-2 2-bay  $35.05 2 - . e
' BIG JACK
HIGH GAIN ON ALL VHF CHANNELS 10 _,i‘ ~ |ANTENNAS I
PREASSEMBLED g Il S :
1” HEAVY ALUMINUM EOOM
CRIMPED & DOWEL REINFORCED HEAVY NO OTHER VHF ANTENNA CAN HONESTLY
7/16” 0.D.) ALUMINUM TUBING
o waer ALUsNUM ST CLAIM THESE "BIG JACK” RATINGS AS A RESULT
CLAM# WILL NOT SPRE:AD, BEND OR OF THE'R OWN OR'G'NAL ENG'NEER'NG

COLLAPSE. AND DEVELOPMENT

KAY-TOWNES ANTENNA CO. c:c:ci.

Recognized leaders in the field of fringe ‘area antenna design

NOVEMBER, 1953
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STACKED
ARRAY

COENER
REFLICTOR

a sure prescription for

Buctn TV Retune Quality

amerenoL UAF /e anrennas

The finest picture«x 2t is capable of delivering —this is the advantage that AMPHENOL
UHF a1d VHF an=1ras give every ciscr minating TV set owner. And this ex‘ra
divide1d in better TV pictu-e quality is unique with AMPHENOL —t1e resJl- of
AMPHINOL engi-eering and craftsman:hip construction.

Because of ANMFHENOL engineering, each antenna is characterized by
superk electrical >2eformanze —badked up by published gain charts and radiation patterns
made n acco-da-c= with proposed ETMA standards and, therefore a relaable
index "o antenna ge-formarce.

Because of AMFEENOL construct on, fine materials assembled in-o rugged examples of
craftsmanship anz caality checked -hroughout every phase of mantfacture, each
antenras will give lorg years of troublz-free service.

For avery instc lafion, new or rep acement, the surest prescription for bettar TV
picture quality is ~ke specification of an AMPHENOL quality antenna

¥

il STACKED-v

the “TVAntenna Folio” | wEriCcA

h 54th Ave.,

A new and instructive AMPFENOL guicde o the problems 1830 Sout Folis.”
of television is the “TV Anterna Folio.” F-ited in full color the “TVAntennd 200
with Kodachrome illustrations from the AMPHENOL film Please send me :
“The UHF-VHF Television Antenna Starv, ' it stories and e r o
compares UHF and VHF televisizr svaves from the . e
Name . —

transmitting antenna to #he antenna on the

rooftop. Wr te today for ~our free copy. /
Company -

Sireet —

City -

wwWw americanradiohistorv com
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(16 uf or larger) across the field coil to
filter out the hum. An ordinary line-
cord lead to the voice coil of the re-
habilitated speaker completes the job.

You may want to cut out the local
speaker on yoiir radio when the remote
speaker is in use. In that case a two-
pole, three-position switch wired as
shown will zllow vou to select either
speaker, or hpth if yvou wish.

Field-coil dynamics with lower field
resistances can be used in the same way,
provided you insert enough series re-
sistance hetween the rectifier and the
filter capacitor to limit the current to a
safe value. A|good general rule is that
the d.c. input to the field coil should be
at least equal to the audio power fed
to the voice coil, but there's no need to
overexcite the field, especially where
the speaker is merely an extension on
the average home radio,

To find the proper d.c. voltage for the
field use the following formula:

E-V WR

Where W is the maximum audio power
in watts, an“ R is the field-coil re-
sistance. Then adjust the series resist-
ance to keep/ the d.c. voltage as far
under this vhalue as possible without
affecting the |[sound quality.

If the resistance of the field coil is
extremely low (say 10 ohms or less) the
speaker was rn'ohab]y part of an auto
radio originally, and you will have to
excite it with a 6-volt storage battery
or an equivalént eliminator. This would
hardly be practical for home use, but
it might make a fine rear-seat speaker
for a car. (Some television speakers
have field-coil resistances of around 60
to 75 ohms. These require about 200 ma
at about 12 tp 15 volts for full excita-
tion. Unless vou have the parts lying
around, a power supply for this type
would probably cost more than a new
PM speaker.)

Don’t worry too much about a possible
impedance mismatch between the voice
coil of the exdra speaker and the output
transformer in your radio or amplifier.
In most cases!—especially with the aver-
age small rgdio—even a three-to-one
mismatch won’t make much ditference
in the sound |quality. But if you want
to know the nominal impedance of the
voice coil, there’s an old rule-of-thumb
that works qut pretty well: Multiply
the woice-coil resistance by 1,25,

The rectifier-filter assembly for this
speaker was mounted on an aluminum
bracket hent jo fit over the magnet yoke,
as shown in the photograph. The exten-
sion speaker| was then installed in a
simple sloping-front wooden bafile
fitted with a lsmall plate at the top for
hanging on [the wall. Note that the
speaker is mounted off-center vertically
and horizontdlly. This helps smooth out
the frequency response.

The uses far a remote speaker are too
numerous to mention. There is usually a
need for it anywhere from basement to
attic. Most of the field-energized speak-
ers that can be found lying around are
of good quality, and will provide many
hours of “found” entertainment. END

NOVEMBER, 1953

on Cape Cod’s
gt

WHEN REPUTATIONS RELY UPON
DEPENDABLE PERFORMANCE
PERMATUBE STANDS THE TEST *

Here are the destructive forces
that PERMA-TUBE must resist

. Ice and slect storms
. Salt-laden rain and fog
. Occan spray

. Gales and winds that regularly hit 70
miles per hour

5. Extremes of heat and cold

DR I S

Here’s why PERMA-TUBE stands up
under the most severe conditions
. PERMA-TUBE is STURDY . .. it's made of
special, high-strength, J&L steel.
. PERMA-TUBE IS CORROSION-PROOF . . .

i's treated with vinsynite—then coated inside
and outside with a metallic vinyl resin base.

*From the records of Ware
Radio Supply Company of |
Brockton, Massachusetts
N . over 500,000 feet of
PERMA-TUBE used on 9
Cape Cod installations—and =
not a single complaint.

**From the records of Bill

o D i oad ] 3.PERMA-TUBE IS MECHANICALLY
expert . . . over 1000 instal- SOUND . .. it’s the only mast with both ends of

e the joint machine fitted.

single mast failure. oz

- esists corrosion
Here’s proof of how Perma-Tube r

Section of PERMA-TUBE after
500 hours salt spray test sh'ows
ce of corrosion.

viden 8
nom een retained

b
Strength has

and the charce of rust f"ecl‘(’s
on owner's home is eliminated.
Note sturdier wall thickness of

PERMA-TUBE sample.

ion of ordinary conduit
f::::; used for TV masts after
96 hours in O salt spr.uy
test (AS.T.M. Designation
B.117-49T) to accelerate cor
rosion. Extensive rust mud:
the mast has reduced strengt
__caused rusty water to drain
onto the owner's home.

e AT

o

PERMA-TUBE IS AVAILABLE IN STANDARD LENGTHS . . . DIAMETERS ., ., .
WALL THICKNESSES. FOR COMPLETE INFORMATION MAIL THIS COUPON.

Jones & Laughlin Steel Corporation
496 Gafeway Center, Pittsburgh 30, Pa.

Without charge [[] Name of rearest distributor
please send me [] Complete information on PERMA-TUBE

Name-

Ve

pony

Address
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Presenting . .. at most moderate cost . ..

PEY

25th Anniversary “Trophy” Models
AM-FM CHASSIS - TUNERS - AMPLIFIERS

in commemoration of twenty-five years' experience in the manufacture and develoo-
ment of high-fidelity audio equipment, Espey is proud to present its distinguished
"Trophy” models. Renowned for beauty of styling and excellence of performance,
the new Espey models are so reasonably priced that for the first time magnificent
listening pleasure is within the means of all lovers of fine audio reproduction.
Descriptive literature on the new Espey AM-FM: chassis, tuners and amplifiers
is now available . . . your inquiry. is invited.

SYLVAN A. WOLIN & ASSOCIATES SALES CORP., 409 GRAND AVENUE, ENGLEWCOD, N. J.

“See, I told you a
JENSEN NEEDLE
would guarantee results.’”

National Electronics GREATEST
Special Purchase BARGAIN
Tremendous Savings While They Last
2 BAY
|6 ELEMENT
CONICAL
ARRAY

INCLUDING
HIGH BAND
ADAPTERS

$A .65
4Each
IN LOTS OF THREE
Single Lots 3495

Never before has National Electronics had a BARGAIN
like this. We made a wpectal purchase In order to set
these sensational prices. And this array has everything.
This conical 2-bay 16-element array provides ultra-fine
fringe reception. Includes sixteen 1/ inch airplane tvpe
aluminum elements, including hi-hand adapters for
greater galn on the high channels and is complete with
one pair of stacking bars to each array. These are packed
in cartons of three 16-element arrays per carton. with
tie rods, at $13.95 per carton.

When purchased in single 16-element ar-

rays. separately boxed—your cost is..$ 4.95 each

BOW TIE UHF
REFLECTOR
JMra High Gain

Bargain Priced

at

For Single Array

[ ONLY $4.45 For
k& Two-Bay Array

b \J e offering the BIG-

We are
GESF UHF TV Antenna Bar-

1 Rin pver oftered. The single
08

array is designed for metropolitan usame—the tw
array where ureater gain is required—and the 4-thay )
for fringe. At this sensational low price this auten s
the BEST BUY on the market. Get your needs filled
while they last}
In lots of 6, Individually cartoned ... -$10.98 ror 6
4-bay arrays, with tie rods ........ a 8.75 eu.

Matching tle rods—per pair ............ +50 pr.

FAMOUS ROCKET

Sutco "Metropolitan
UHF CONVERTER

Sutco’s new Metropolitan area UlIR

converter offers the least expensive

means  of securing UHF  reception

with your VIF set in metropolitan

areas. Edsily installed. Attractive
t.

hakelite cabinei
Model 374 . ..... - -.%22.00 net

ZOOM-UP TOWERS

® Sturdy @ Reliable @ Easiest Installation
Economize with Rocket Zoom-up Towers. Of-
fers quickest, easiest way to make an instal-
lation up to 50’. Each section telescopes In-
side the other—to erect, simply slide out each
section in its turn—insert bolt thru section

SUTCO CONVERTER BOOSTER

Sutco's fringe-type Converter-Booster provides top-uotch
UHF conversion, PLUS VHF hooster for improving fringe
reception. $34.95 dealer net for Model 214A,

below—tighten to keep mast from turning.
Each tower complete with guy rings, bolts.
and mounting base suitable for peak or flat
roof. Handsome and sturdy. Rocket Zoom-
gps lccﬂ‘er you economy and long life. Order
y slze,

20° ...... $99 30 ...... $16.95
0 ...... 21.95 50" ...... 32.95

(Deduct 10% discount in lots of 3)

Sensational Low Prices on UHF Accessories
M-5-C 5’ steel mast extender (crimped to mate

with 114” steel mast). ....... BRI 3 §
UHF low-loss tubular twin-lead—100’ coil ...
7147 UHF mast stand-off . ............ ..
Tla* UHF screw stand-off . ..............
UHF-VHF antenna coupler-low-loss 0

ALL PRICES F.O0.B. CLEVELAND, OHIO ‘
Do not remit more than complet2 purchase price. Pay |
shipping charyes on receip: of geoods. 250/, deposit on
all C.0.D. orders, please. Mongy-back guarantee.

Prices Subject to Charze Without Notice

National Electronic

OF CLEVELAND
THE HOUSE OF TV VALUES

211 Delco Building Cleveland 3, Ohio

www americanradiohistorv com
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For 1954 a Completely NEW LINE of

oiowesT.. 21«27 TELEVISION

TERApm Wﬂ/oq . CONSOLES
- .| TABLE MODELS

and

COMPLETE
CHASSIS
at
LOW FACTORY
PRICES

” YOUR CHOICE OF EITHER 12 CHANNEL
VHF or All-Channe VHF-UFF Models

%/ Euy yewr Television or Radio Direct fram the Midwest Facoors . . . 03
20 DAVS TRIAL . . . Easy Terms . . . and at LOW FACTOEY PRICES.
For 34 years Midwest, the world’s largest and oldest exelus ve Factory-
To-You radio aml television manufacturer, has served huadrds of thou-
sands of satisfied cistamers all ever the worlC

All models

Also—Powerful New 1954 World-Ranging Al gpodels

MIDWEST Series 16 RADIOS FERS

Ir Beautiful Consoles and Complete Chass s £y fpaiut
Ines
Once again Midwest i ::;(nj e

offers its famous series [N
_6 five band AM-FM §
radio chassis and the
magnificent new Sym-
phony Grand Radio-
Phonograph with 3-
Speed Automatic Inter-
mix Record Player.
Also, a complete line of
elock radios, table
radios. and portables. 1
'NAM

MIDWEST RADIO & TELEVISION CORP. |8 :

NOVEMBER, (953

WRITE IN. NAME AND ADDRESS {PLEASE .

®  LRINT) ON COUPCN OR 2c POSTCARD

8 |
i IMICWEST RADIO & TELEVISION CORP !
[ !Dopt C-38 909 BROADWAY - CINCINNATI 3, OHIC s
3 Please send me your rew FREE 1954 Cadalog.

www-americanradiohistorv com
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NEW SMALL VERSATILE

L]
P.A. Lavalier
DYNAMIC MICROPHONE
For Chest, Desk or Hand Use

FIRST EVER IN
SUCH SMALL SIZE
FOR PUBLIC ADDRESS

Unlike any lapel microphone, the
*647" offers full-range E-V dynamic
‘microphone quality, ruggedness and
performance characteristics for in-
door and outdoor use. Response 60-
13,000 cps, specially compensated
for chest resonance. Output —57 db.

Only 4” x 17, the ""647”’ can be
worn around the neck, or used
in the hand, on a desk or on a
boom. When suspended from
s * the neck, a unique clip
. provides secure support—
frees the user’s hands for
gestures and demon-
strations, permits him to
move around.

“N2 Exclusive E-V Acoustalloy
ey diaphragm is virtually
g indestructible. Acoustically-
' treated grille minimizes
i effects of wind and breath
°  blasts. Supplied complete
~ with combination neck cord and
“tie clip for microphone, belt clip for
cable, rubber desk stand and 18 ft. cable.
Available in Low or Hi-Z.

Model 647. List Price, $80.00
Net, $48.00

See your E-V Distributor
or Send for Bulletin 201

EleihoYores

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

BROADCASTING AND COMMUNICATIONS

‘SIMPI.E INSTRUMENT MEASURES FREQUENCY DEVIATION

O provide more reliable and sensi-

tive receiving and recording instru-
ments for communications signals, Nor-
ris Hekimian of the National Bureau
of Standards Central Radio Propaga-
tion SMLaboratory has developed this
comparatively simple frequency devia-
tion meter. The instrument indicates
the deviations of a signal from a refer-
ence frequency to better than 0.5%.
It performs the same function as the
tuning eye on regular broadcast re-
ceivers but with sufficient precision to
be used in the laboratory or as part
of the production inspection procedure
in a manufacturing operation.

The circuit consists of a limiter-dis-
criminator arrangement and a means of
driving an indicator from the discrimi-
nator output. The 6BN6 gated-beam
tubes are used to simplify the circuit
and to hold the tube complement to two
in number. The second 6BN6 stage
provides additional limiting and with
quadrature-grid discrimination. The in-
dicating device—a 150-0-150 microam-
meter—is driven through a d.c. bridge

Lm

ured out of the circuit. The quadrature
tank determines the reference fre-
quency of the deviation meter, so it is
enclosed to protect it from harsh han-
dling and from being overheated by
neighboring power resistors.

The NBS circuit has two inherent
disadvantages: (1) Because the current
flow in the grid of the first 6BN6 is
limited, the input impedance of the
meter varies with the level of the input
signal and has a minimum value of
about 10,000 ohms. This relatively large
minimum is generally acceptable, but
a low-output impedance driver—such as
a cathode follower—may be used when
necessary as a buffer between the signal
source and the deviation meter. (2) This
unit shows considerable interaction be-
tween discriminator adjustments, so
the initial aligning procedure is tedious.

The alignment procedure is as fol-
lows: (1) Replace the indicating meter
with a high-impedance voltmeter, and
then note the direction of the needle
swing for increasing input signal from
0 to 1 volt. Tune the plate coil of the

LUIm-DISCR

6BN6(2)
IN 4Tyt

60MM

circuit by the current resulting from
unbalance in the plate circuit of the
discriminator. The circuit unbalance
arises when the input signal differs
from the zero-set or reference signal.

To avoid plate-current cutoff by self-
bias, 60-millihenry chokes are used in-
stead of resistors in the signal grid
returns of the 6BN6 tubes. The 330-ohm
resistors in the plate leads dampen the
plate surges and aid in obtaining a flat
limiter characteristic. The unit draws
10 ma at 150 volts d.c. from a well-
regulated supply. For more stable oper-
ation, the heater supply is also regu-
lated. Circuit components are not criti-
cal, but stable elements reduce mainte-
nance problems. The d.c. bridge resistors
in the indicator circuit are well ven-
tilated to avoid changes in resistance
from overheating. The tank coil (L1)
in the plate circuit of the first stage
is set to resonate at the center or
reference frequency (450 ke in this in-
stance) and has a Q of about 60 when
adjusted on a meter external to the
circuit. The quadrature-grid tank coil
L2 also resonates near the center fre-
quency and has a Q of 100 when meas-

www americanradiohistorv com

+150v/10ma REG

first stage for maximum voltmeter
reading in the noted direction. During
this period, keep the input potential
at the lowest value that will allow
readable output changes. (2) Adjust
the zero control of the d.c. bridge and
the tank capacitor in the quadrature
grid simultaneously for approximately
a normal discriminator curve as the
signal generator frequency is slowly
varied about 10 ke on either side of
the desired mean frequency. (3) With
the input signal set at the desired mean
frequency, slowly vary the input level
from about 0.2 to 2.0 volts, and adjust
the cathode resistor in the output stage
for the flattest limiter characteristic
obtainable. Monitor the signal generator
frequency continuously with a stable
receiver and beat oscillator to insure
that the frequency does not vary when
the output is changed. (4) Replace the
indicating meter and repeat steps (2)
and (3) to obtain the desired sym-
metrical disecriminator characteristic
and good limiting.

For further technical details, see
“Frequency-Deviation = Meter  Plots
Drift,” Electronics, June 1952. END
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$100,000. STOCK —

of Nationally Advertised Radio & Television Testing Equipment,
Parts, and Electrical Appliances.

Complete Stock of Radio and Television Testing Instruments and
Parts to be sold regardless of cost.

This is the opportunity of a lifetime!

\ PRICES REDUCED UP TO 80%
L ) Below mentioned units are not kits, but all factory wired and brand
new. Some models have been discontinued by the manufacturer,
but every one is factory sealed and carries a one year, factory
quarantee.
‘ Our
| Dealers  Selling-Out
Net Price Price
SUPERIOR .. .............. Model 1553 Multitester .. ... ... ... ... ... ... ... ... .. 29.25 14.50
| L R " PB-100 Multitester . ... ... ... .. .. ... ... .. ... . 28.40 15.00
N " 680—5000 Ohms per volt Multitester .. ........ ... 27.65 14.50
e 670 Supermeter ... ... ... 28.40 22.75
PR e A PR " TV-10 Tube Tester .. ... .. .. ... . ... . ..... ... 47.50 37.95
B s eaiecerErsts " 660 Signal Generator .. ... ... 42.95 34.50
R T o 2 R " TV-20, 20,000 ohms per volt Multimeter .. ... . .. .. .. . . .. 49.95 34.50
TEST RITE . ... ... ........ " B-45, AM_, F.M. and Television Signal Generator, battery
operated .. .. ... ... . 27.75 14.50
METROPOLITAN .. ... ..... - 111, A.C-D.C. Multitester . e . 21.50 11.50
B Sirevbeont " 999, A.M.-F.M. & Television Signal Generator and Signal
Tracer, battery operated . ... ... ... .. ... . ... ... 39.50 19.50
‘TEST CRAFT ............. " TC-10, AC.-D.C. Multitester .. ... ... ... .. 14.85 ° 9.85
| e R — ' TC-50, Combin. Tube and Set Tester .. ... ...... ... : . 49.50 29.50
e R — " TC-75, Combin. Test Speaker and Signal Tracer .... . ...... 39.50 24.50
SUPREME .. ... ... ....... " B43.S, Multitester ... ... .. ... ... anns B e Ma'a g 24,50 14.50
RADIO CITY PRODUCTS . " 322, Tube Tester A, T g Tl i o 4150 29.50
" ha " b8, Electronic Multitester ... ... .. ... .. . . .. 74.50 39.50
" " 665, A.C.-D.C. V.T. Volt-Ohm Capacity ... .............. 95.40 59.50
IMONITOR ... ............ " 200, Crystal operated Signal Generator .. ......... . . . 59.50 29.50
'WESTON . ... ... .. J_ " b89-IF, Multitester, incl. case ............ ... ...... ... .. 31.50 19.85
ISHALLCROSS ... .. ... ... " 30, Wheatstone Resistance Bridge ... ... .. ... ... ... . . 145.00 75.00
| o~ S " 637, Kelvine Wheatstone Res. Bridge .................... 185.00 100.00
[REINER ELECTRONICS . ... " 333, D.C. Volt-Ohm Milliammeter . ... ... ... ... ... .. 26.95 14.50
|[ELECTRONIC MEASURE-
MENTS CORP. ... .. ... 102, Yolometer ... 14.90 11.90
E sAAAeaE s " 205, Tube Tester ... .. wn el . T e e . 47.50 37.50
U restites " 206, Mutual Conductance Tube Tester .. ...... ... . . ..... 83.50 47.50
" " 600, Oscilloscope ........ ... ... ....... ... ..... 9950 79.50
GRUEN ... ... ............. " 214" D.C., D'Arsonval Type, | Milliammeter, Meter 9.95 2.95
/WESTON . .. ............ " Model 606, | Milliam. Meter .. ... .. B E ENE D3 S G S E 51 12.95 3.95
SIMPSON ... .. ... ... ..... * 25" square, 5 Milliam. Meter . ...... .. .. .. . . ... 7.95 1.95
|WESTON ................ " Model 507, F.5.-1.2 Milliam. Meter 12.95 3.95
[TRIPLETT . ... ... ....co... " Model 331-JP 30 Amperes, Meter W AR - 12.95 4.95
IMARION . ................ " 3" D'Arsonval Type, | Milliam. with calibrated Volt-Ohm
\ Current Scale, Meter ... .. o . e . 12.95 4.95
ACRO .. .. ................ " Radio & Phonograph Chassis Cradles ... ... .. . 6.95 2.95
PHILCO ... ... ........ *  6l4" Paper Recording Discs, sold only in cartons of 100 .15 each .03
DUOTONE ................ " 8" Glass Recording Discs, sold only in cartons of 24. ... . . .75 each 15
- * 10" Glass Recording Discs, sold only in cartons of 24 .. 1.00 each .20
‘DUOTONE S— — * 64" Metal Recording Discs, sold only in cartons of 100 . .60 each .10
‘ 2 e * 12" Metal Recording Discs, sold only in cartons of 50 .. .. 1.50 each .30
|[HOLYOKE .. .............. * 180 ohm resistance line cords, & feet with plog .. ... ..... 1.25 each .35
U i P e T " No. 22, stranded, tinned, copper push-back wire on 500"
‘ SPOOIS) £ aF ML/ PR L Lhuhiing v s vl b A AT e each spool 500 2.50
DUOSONIC ... ... .. ... ... " 3 speed recordplayers, with life-time needle, portable case,
speaker & amplifier ... ... 0 L 39.50 each 14.95
MAGUIRE ... ... .. ... ..... " Recordchanger ... ... .. ... ... ... ..., 3750 each 9.95
V-M . ' Model 950, 3 speed Recordchanger, Tri-O-Matic, intermixed 4650 each 24.50
Y-M .. " 3 speed Recordchanger, automatic, with life-time needle,
portable case, speaker and amplifier ... ... .. .. . 79.50 each 39.50
CAPITOL .. ... ... ......... " Automatic Pop Up Toaster, fully guaranteed ... .. ... .. 1995 each 9.95
NELSON . ... .. .. . ... ... " Model 441, double, twin-sized electric Waffle Maker . .. 1495 each 7.95
CUCKOO CLOCK ... ... ... " Genvine, imported Black Forest, hand-carved, cuckoos
every 15 minutes .. . ...... . ..., . ... TRE 19.95 each 7.95
GLO! sosiimnE o s e 2 2 " Electronic, oscillating massager with infra-red heat
combined ... .. ... .. .. .. ... ... . ... ... ........ 895 each 3.95
IROTO-BROIL 400 Fully Automatic Rotisserie and Broiler Combination, 7 way,
MODEL "RIVIERA" .. .. . . .. " with time clock, 3 heat element, double powered 69.50 37.95
All prices are f.o.b. New York, 20%, deposit with order, balance C.Q.D., or full remittance with order
WRITE, PHONE OR WIRE YOUR ORDER FOR IMMEDIATE DELIVERY, QUANTITIES ARE LIMITED.
| 8 Telephone: OREGON 5-1707
106 Fitfth Ave., New York 11, N.Y. e et B EAl
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craftsmen national advertising

is Taylor made to bring you

new high fidelity customers!

Deems Taylor . .. known to millians of Americans as the world's greatest
authority on music .-. . onze again spearheads Radio Craftsmen

national advertising with the High Fidelity Story. Through Craftsmen full page
advertisements in scores of the nation’s leading magazines Mr. Taylar,

in interesting and Infermative columns, will be telling more than 2,500,000
readers—key prospedts for you—the distinct advantages of unit High Fidelity-
Plan naw to squeeze every aunce of value out of this great pramotion by
featuring the complete Ciaftsmen line. Write today for details.

th T ey

otp .

Hep §; b
Month After Month in popular magazines, Iw“"'_'_’ : R M:..' '
carefully selected to reach your custamers and 5 : = &
prosgects, smashing full poge advertisements like  these P, _'.'1
will be pounding home the Taylor story . . . the High "‘“'-m,,;b-_-'_i%ﬁ hes
Fidelity Story . .. the Craftsmen Story! """*\.m:""“i

RADIO-ELECTRONICS
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Cash in on craftsmen advertising—

order these sales helps today!

Deems Taylor Booklet

Revised edition including new installation photos and
complete Craftsmen line. Llithographed in color, 24 pages
of information on High Fidelity so basic, so clear

you'll want to use it as a selling tool!

Color Displays

Outstanding new window and counter display
materials for the complete Craftsmen "Assembly,”
individual units, Deems Taylor booklet.

Die-cut, attention getting cards that stop

them in their tracks—and sell!

Consumer Literature

Attractive, hard-selling folders promoting the
Craftsmen "Assembly” and the complete Craftsmen
line. Useable as envelope stuffers, imprint space
provided. Complete technical literature

available in quantity.

the craftsmen line

' OOOO

. @
shortest distance =" 4 between

igh fidelity hycra[tsmen

means distinctly better listening
the radio CRAFTSMEN, inc,, Dept. L-10, 4401 N. Ravenswood Ave., Chicago 40, .

R, 1953

et W S e
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% | BROADCASTING AND COMMUNICATIONS
BEST WAVE FOR URBAN USE

/—\ What is the best frequency for com-
-- munication in urban areas? This im-

portant question is of interest to radio-
telephone, TV, ham, and othe. services

] often concentrated in and around cities.

' h ere’s R E A L M one y in | The Bell Telephone System has the an-
. ] e swer, at least for mobile radiotelephone

T v s 1 g na ' D 1s ' r i b v ' ion ’ using FM. After extensive tests and
. comparisons over a frequency range

wit h the from 150 to 3,700 me, Bell scientists

conclude that 500 mec is optimum.

» ; . . Furthermore, they find that 900 mc is

F ] better than 150 mc. These and other
’ — "I facts are presented in the Bell System
X Technical Journal for November, 1952.

MASTER TV SYSTEM . 5
40 / L|o,ooo
for UHF and VHF % A 1%
L £3 —1- V2 1000
TR @ = " /| 500
] F - ST B2g A JToE
& 20) ram 100 ¥
. \\\ ' N A 1o
» . \A il +20
The B-T Add-A-Unit System is a new tool. NS 10
D e Y 4B 5
Itis your ‘open sesame’ to the biggest boom T2
. . e . 7100 200 500 1000 2000 5000
that has ever hit the TV servicing industry. ENMC L
DA-DIPOLE ANTL| ND XMITTERS 8.
Hotels, motels, schools, apartment houses, community develop- MB: MOBILE XMITTER (ASSUMING 6 LAND RCVRS WITH DIPOLE ANTS)
ments, hospitals, and hundreds of others with multi-receiver It is a basic truth that transmission
problems are clamoring for low cost, easy-maintenance, efficient efficiency drops as frequency rises. For

example, 450 me is less effective than
150 me by 7 db. At 900 me, reception

P would be off by 11 db, and at 3,700 me
This is YOUR BIG MARKET...your real money market the loss is 31 db. There ave other fac.
tors, however. At higher frequencies
there is less noise. In this respect, 900
me is better than 150 me by 13 db. Also,
directional antennas benefit the upper
bands. The higher the frequency, the
more practical it is to build directional
radiators.

Fig. 1 shows power required for re-
liable communication in urban and sub-
urban distriets. A qguarter-wave whip
antenna is used at the receiver. The
upper curve is for a dipole radiator. It
shows that 150 watts at 450 me is
equivalent to 250 watts at 150 me and
to 270 watts at 900 me. The frequency
difference is more marked when a
“gain” antenna is used. This concen-
trates power in the horizontal plane.
Note the optimum near 500 me.

An important factor in evaluat-
ing mobile radio transmission is the
strength of the r.f. path. The mobile
units of a mobile system are either mov-
ing around or, if stationary, are located
at random. Since the effects of the many
geographical features, buildings, and
the like, which influence propagation
can combine differently for different
locations of a car, even where the loca-
Remote Control Line Splitters tions are only a fraction of a wave-

Line Loss Equatizer MIXER AMPLIFIER length apart, the only meaningful mea-

Weather-Proof Housing | sure of signal strength is a statistical

one.
Write to Dept. NL-3 for Free Installation Manual The Bell experiments were carried
and Complete Specification Data. on in New York City. The radiator was

450 feet high, atop the Long Lines
BlON DER'TON GUE lABORATORIES, INC' Building in Manhattan. A station wagon
Waestfleld, New Jersey carried the receiving and measuring
equipment.—I. Queen
RADIO-ELECTRONICS

TV distribution systems.

|
|
I
I
I
|
|
|
|
!
'
!
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i
|
|
I
|
i
i
i
|
|
i

The B-T Add-A-Unit System offers you these advantages:

Y. It is the lowest cost amplified distribution system ever designed.

2. It is the easiest system to install under all conditions . .. requires no special
tools and no outside engineering assistance.

3. Iis flexibility is practically unlimited and it can serve 2000 TV receivers as
effectively as it can serve 2.

4. 1t has no 'bugs’ and requires little or no maintenance.

5. It permits complete control of signal strength: amplification or attenuation.
as may be required, assuring high quality reception at all TV outlets from
all available channels.

6. Every B.T Master System installed by you isa sure fire 'clincher’ for addi-
tional business.

G am Gy Eme e GE — — -
—— s g am - o e g = g

Let the B-T System
Work for You.

The B-T Add-A-Unit Master
TV System consists of the
followlng B-T units:

¢ MIXER AMPLIFIER

¢ DISTRIBUTION AMPLIFIERS

¢ COMMERCIAL ANTENSIFIER

o RESISTOR OUTLET BOX

® TV SYSTEM ACCESSORIES
Attenuator Matching Transformer

www americanradiohistorv com
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MONEY BACK GUARANTEED
TO RECEIVE ,4¢ UHF and
AULVHF STATIONS IN 44
DIRECTIONS FOR 60 MILES

N !
so D,FFE# 2,585,670

w! #
s0 NEL enteD! Ll
"ls P‘ #2,644,091
OTHERS PENDING

POLYMICALENE
4 CONDUCTOR
TRANSMISSION I.INE

Low Loss External - Air Dielectric
Matched Impedance
Eliminates End Sexling
Eliminates Condensation
Up to 50% Less Loss
Than Tubular When Wet
Easily Spiraled

No Breaking or S'werting )
Potsnts Pending - T M. Reg.

NOVYEM EER 1953

WORLD’S MOST POWERFUL UHF —VHF

TELEVISION ANTENNA

While antenna reception is guararteed
for 60 miles, perfect pictures have been con-
sistently received as far as 160 miles from
stations.

u NEW DESIGN FOR '54

® LOW-LOSS SWITCH
® LOW-LOSS PHENOLIC INSULATCRS

® USES NEW 4-CONDUCTOR
MATCHED IMPEDANCE LINE

® ONLY 10 INCH SPACING
BETWEEN ANTENNA BAYS

The 9 position selec
tor switch electran-
ically ro‘ates the
ontenno in o sto
tianary position.

LIST PRICE

$‘3B75

SEE YOUR LOCAL
JOBBER

PRICE INCLUDES
Complete stacked arroy ® 4 stock-
ing bors ® 9 posiien switch »
Switch 1o-set coupler ® 2 - 7%"
stand offs & Individuclly boxed in
moiloble corton

‘ALL CHANNEL ANTENNA CORP.

Hickory 6-2304
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AMERICA'S MOST DEPENDABLE

FACTORY TESTED to equivaleat of tiree
months normal use before shipment
TEMPERATURE PROOF. Operates perfectly
at -50°, even under heavy icing cendi.
tions.

FOOLPROOF. Stops itself at ends of rota-
tion. NO burned out motors: NO breken
feedlines.

IMPROVED BRAKE. NO coasting; NO crift-
ing.

TWO0 MOTORS. Separate motor for each
direction of rotation.

SMART—EASY T0 USE Control unit. Indi-
cates direction without turnng rotator.
TWO0 YEAR GUARANTEE instead of the
usual one.

I ("\ , . *Write for literature.
| J 7 4 -

GRIGGSVILLE, ILLINOIS

RADIO-ELECTRONICS
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Re-entrant network
as used on 2Z16H
and 120

The 5Lrsononol radically new TRIO ZIG-ZAG antenna,
introduced l2ss than a year ago, has enjoyed tha greatest
acceplcnce of any TV antenna ever madel

NOW — TRIO intioduces a radically new improvement
that mckes this great antenna even greater than beforel It
consists of o new re-entrant type impadance matching net-
work for ZIG-Z AG antennas which mow provides an almost
perf : impadance match to the feedline on EVERY channell

UNIFORMLY HIGH GAIN

There js no measurable difference in gain on ANY channel
whether op=rating stacked high-band and low-band ZIG-
ZAG | ontennas frem a single feed-line or using them sep-
arately. There is no insertion loss such as found in isolation
networks, For example, the ZZ 12l and ZZ16H now provide
3 to 6 CB. more gain than elaborate, stacked cut-ta-channel
arrays, This additional gain is often the difference between
a goed picture and a poor one,

Elaborate tests conducted all over the country under every
conceivable type c¢f terrain and in locations where ten out
of the lthirteen VHF channels were available, praved con-
clusively that TRIO ZIG-ZAG AN[ENNAS OUTPER-
FORM ANY and EVERY colinear, ¢onical, or broadband
muln-x-lemem Y agi on the market 'odoy — AND ZIG-ZAG

PGS VILLE,

TR T R

ILLINOIS

OUTPERFORMS ON

ALL CHANNELS

(Using Single Lead-in)

does it on ALL VHF channels. Whether it: a new instaliation
or a replacement, INSIST ON 1RIO ZIG-ZAG TV AN.
TENNAS, with their EXTREMELY HIGH GAIN, SHARP
DIRECTIVITY, SUPERIOR LINE MATCH, MULTI-CHAN-
NEL COVERAGE and RUGGED-LONG LIFE CON-
STRUCTION.,

Hlustrated above is the NEW re-2ntrant network devek-ped
by TRIO engineers for the model ZZ12L cnd ZZ16H
combination. Current shipments will inclede the comgletes
network. There is nothing else needed for single feed-line
operation!

Used stacked — or separately — TRIO ZIG-ZAG an-
tennas are the hottest ever designed!

New descriptive literature available direct cr from weur
supplier.

New network supphed with all
high-gain Zig-Lag models

' —

l ""‘,\
Ew TRIO P

~la e
| This modey, L4 \\—7-
n, ANT TO g
ROy, RVE Yoy,

§ 24,000, ddition 4 T,

ner '“uma, d, hor onvfacy ¥ Preseay
h uting ¢ acifiy
/ Althoygy s abso b cen adde sce. A dey | 'es adds.

fleQ

T aborgs
eluming roR,Lo has definire worn,

will & e incre
/ e able 15 gy "r sdd,dtvu nds,
" We suggeq

MMitments |,
or
w €0 cors of

€ are poy 5,
-]
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::'I"I'ER PICTURES...BETTER SOUND
AK PERFORMANCE ALL AROUND!

iin

SKYLINE

» ONE LEAD-IN
» ALL CHANNELS
» ALL FREQUENCIES

»PARTS AND PERFORMANCE
WARRANTY!
»PRE- ASSEMBLED

»QUICK RIG

YNOW 32 ELEMENTS |
»SEPARATE UHF-VHF

P

» AMAZING RECEPTI TO
150 MILES AND MORE!

AT

’ ! !
IT's TOMORROW’s ANTE Y

NNA_TODAY!

SKYLINE MFG. CO., 1458 E. ITth Street, Cleveland 14, Oh

!

‘ i
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to the
E.E. or
PHYSICS GRADUATE

with an interest
or experience vn

RADAR or
ELECTRONICS

Hughes Research and
Development Laboratories, one
of the nation’s large electronic
organizations, are now creating a
number of new openings in an
important phase of operations.

Here is

what one of
these

positions offers
you

OUR COMPANY
located in Southern California, is presently
engaged in the development of advanced
radar devices. electronic computers and
guided missiles.

THESE NEW POSITIONS
are for men who will serve as technical ad-
visors to the companies and government
agencies purchasing Hughes equipment.

YOU WILL BE TRAINED
(at full pay) in our Laboratories for several
months until you are thoroughly familiar
with the equipment that you will later help
the Services to understand and properly
employ.

AFTER TRAINING
you may (1) remain with the Laboratories
in Southern California in an instruction or
administrative capacity, (2) become the
Hughes representative at a company where
our equipment is being installed, or (3) be
the Hughes representative at a military base
in this country—or overseas (single men
only). Adequate traveling allowances are
given, and married men keep their families
with them at all times.

YOUR FUTURE
in the expanding electronics field will be
enhanced by the all-around experience
gained. As the employment of commercial
electronic systems increases, you will find
this training in the most advanced tech-
niques extremely valuable.

How

to

apply

1f you are under 35 years of age
and have an E.E. or Physics

degree and an interest or
experience in radar or electronics,

write
to HUGHES

RESEARCH AND DEVELOPMENT
LABORATORIES

Scientific and Engineering Staff

Culver City,
Los Angeles County, California

. . 1
: Assurance is required that the relocation of the 1
1 applicant will not cause the disruption of an i
1 urgent military project. 1
J

RADIO-ELECTRONICS
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Test Equipment. .

PHILCO TEST EQUIPMENT SPECIFICALLY DESIGNED FOR THE SERVICEMAN

 AGAIN PHILCO
LEADS THE INDUSTRY

Serviceman’s needs
seen as Philco’s
Engineering Goal

This new Philco VHI' to UHF adapter
pioneers a whole new approach to service
problems and at the same time is the most
economicaj and practical unit ever offered.
Servicemen are taking full advantage of
the introductory demonstrations of this
amazing piece of equipment now offered
by Philco distributors coast to coast.

The First and Only VHF 1o UHF
Sign:i‘l Generalor Adapler

Continuing its engineering program de-
signed to provide the serviceman with the
best possible test equipment Philco
Corporation now offers at a fraction of the
usual cost an exclusive highly specialized
adapter unit for converting the output of
VHF TV servicing test equipment to UHF.

One of the Finest Vacuum
Tube Vo’fmefers ever Designed

Facing up |to the task of measuring high
impedance| circuits where loading effect
must be kept to a mimimum Philco has
again designed a unit which meets the
most rigid engineering specifications. All
reports indicate this unit is unexcelled
for cormplete and accurate measurements.

NOVEMBER, 1953

Under the trained eye of a Philco Service

I

man the amazing model

G-8000 VHF to UHF signal generator adapter is shown in action.

Practical Portable 3-inch
Television Oscilloscope

The tremendous growth of television
requires the most practical and versatile
types of equipment to answer service
needs. Philco has such equipment, par-
ticularly in its 3"’ scope which is 214 times
smaller than other 3’ units, making it
adaptable to either bench use or field
servicing. High sensitivity and wide re-
sponse make it ideal for TV work.

"Philco Test Equipment Specifically de-
signed for the serviceman!” That’s the
theme of Philco’s engineering program.
A program which you, the serviceman, can
depend upon to supply the very finest in
service test equipment. Discover how easy
it is-to own a complete Philco Test Equip-
ment Laboratory. Your Philco Distributor
is eager to serve you by offering his new
special payment plan to best accommodate
your needs. Fill out the attached coupon
as shown and mail to Philco Accessory Div.

www americanradiohistorv com

PHILCO CORPORATION
Accessory Division

Allegheny Ave. & "A" St, Phila. 34, Pa.
[0 I am interested in the Philco Test Equipment
shown here. Please send me details of your
SPECIAL PURCHASE PLAN ¥or obtaining these units.

[ Please :end FREE copy of your new booklet
on Philco Test Equipment.

ADDRESSx 14 5 ¢ et miorbl i bl s d¥oneimhs oa oe's
CITY.
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it the bull's-eye
for quality!

that’s why we call

Federal
PICTURE TUBES
“BEST-IN-SIGHT”

Thousands of famous-name picture tubes were quality-
tested by a famous-name TV set manufacturer.”

When the scoring was over, Federal led all the brands
tested ... with an “OK” on over 99% of its tubes!

Here’s proof, Mr. Serviceman, that it pays to replace
with Federal ... here’s assurance of top performance. ..
of less time wasted on call-backs . .. of more profit per
tube replaced!

Federal quality brings to servicemen a tremendous
opportunity to create customer-goodwill .. . to build
steady replacement business.

Federal quality stands by servicemen, because it stands up in
service .. . backs up their years of experience and know-how
... their trained judgment. That's one of many big reasons why
more and more servicemen are specifying Federal
“Best-in-Sight” picture tubes.

Join the trend today . .. ask your Federal Distributor about
the popular-size line that takes care of over 90% of all TV
replacements ... ! For information, write to Dept. N-363. [ el Sl S e i i e i st e e G

“Federal always has made better tubes’

Federal

Feleplonte and Radjo (’oztl;vatzq

100 KINGSLAND ROAD, CLIFTON, N. J.

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q,
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

Get Your Copy of
Federal’s
TV Picture Tube

DATA BOOK

12-page booklet with infor-
mation on interchangeability,
basing diagrams, bulb outlines,
dimensions, characteristics.
Address your inquiry to Dept.
listed abave.

RADIC-ELECTRONICS
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new pr

to undergo 1
General I
all-welded j
sentially ini
new units,
2N44 for ir

%

GE hermetic
tion transi:

W
Transistors)

be expected ot a relatively
bduct, transistors continue
apid and basic development.

inction transistors with es-
nite life expectancies. The
type 2N43 for high-gain,
termediate-gain, and 2N45

ally sealed all welded junc-
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It's HERE—Sangamo’s new premium molded paper
tubular capacitor that will outlast and outperform any
other tubular . . . built for better TV performance.

see your jobber
for this

iﬂy
82490

‘Slightly hi in Canada
Here's a deal you can’t afford to miss. You ghtly highes
get a basic balanced inventory of fast-
moving “Telechiefs”’—assortment based on
national popularity—PLUS a heavy gauge
steel chest with two extra drawers for small
parts—PLUS your choice of 100 attractive
folders to promote your business. You get
all this for only $24.00—the dealer net
price of the capacitors alone. (They list
at $40.00.)

Get acquainted with the Telechief today—
your Jobber has these kits in stock.

You can have 100 of any of these
business-building folders without extra
cost—a sample of each is enclosed in
the kit.

~ St ~ ~ ~ N - ~ A4
1 L ”~~ -~ N ~~ S~ L ta -~
$C63-6.A
MARION
ILLINOIS

SANGAMO ELECTRIC 0.

“‘SERVICING BY
SIGNAL SUBSTITUTION’

A BEST SELLER FOR OVER 12 YEARS!

(NEW, UP-TO-DATE 12th EDITION)

OVER 50,000 -
TECHNICIANS
HAVE LEARNED_ |\

HOW TO GET
THE MOST 0UT
OF BASIC TEST
EQUIPMENT

for AAM.-F.M.-TV

R Ay
\ X The Modern, Simplified, Dynamic Approach to
“Receiver Adjustment & Alignment Problems.
% Nothing complicated to learn
% No extra equipment to purchase
% Universal...non-obsolescent
% Employs only Basic Test Instruments

Ask for ''$.5.5." at your local Radio Parts Jobber or
remit 40¢ ir smuall stamps or coin directly ta factory.

PRECISION APPARATUS COMPANY, INC.

92.27 HORACE HARDING BLVD., ELMHURST 4 N

103 pages. Invaluable in-
formation that will help
you re-double the value of
your basic test equipment.
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model TVG-2

of television signal generators

« more sweep

» greater RF output

« better stability

« increased accuracy
« unlimited flexibility
« lower cost

See your electronics distributor or write.

“service engineered” test equipment

JACKSON ELECTRICAL INSTRUMENT £O.
DAYTON 2, OHIO

IN CANADA:
THE CANADIAN MARCONI C€O.

www americanradiohistorv.com

NEW DESIGN

R iy §

e

X-25 amplifying photo transistor.

PRkl

ever made. Its immediate applications
will include use in automatic equipment
such as punch-card accounting ma-
chines, dimmers for automobiles, and
brilliance controls on television re-
ceivers.

The X-25 photosensitive transistor
has sufficient power output to operate
a relay. Maximum operating power is
60 mw and maximum nondestructive
power is 400 mw. The X-25 may be con-
sidered as a light-sensitive device with
an incorporvated amplifier,

RCA has announced production of
three premium-type tubes. The 5719 is
a high-mu triode of the subminiature
type for use¢ primarily as an audio am-
plifier in mobile and akeraft receivers
where dependable performance under
shock and vibration is a prime con-
sideration. In audio use as a resistance-
coupled amplifier, the 5719 is capable
of providing high voltage gain. A pure
tungsten heater is used to give long
life under conditions of frequent on-off
switching.

The 5814 is a medium-mu twin triode
of the 9-pin miniature type for use in
many diversified applications including
mixers, oesillators. multivibrators, syn-
chronizing amplifiers, and industrial
control devices where performance
under shock is important. The 3814 has
electrical characteristies similar .to
those of the 12AU7, but differs in that
it has higher heater current and a
lower heater-cathode voltage rating.
The 5814 also has a pure tungsten
heater for frequent on-off switching, a
mid-tapped heater to permit operation
from either a 6.3-volt or a 12.6-volt
supply, and separate terminals for each
cathode for flexible circuit arrangement.

The 5840 is a sharp-cutoff pentode of
the subminiature type for use as a
broad-band r.f. or if. amplifier in
mobile and aircraft receivers. Like the
5719 and the 5814, the 5840 has a pure
tungsten heater. The 5840 has three
leads to the cathode to permit isolation
of the input and output circuit returns
and to reduce the cathode lead induc-
tance.

Another RCA relase is the 12AQ5,
a beam power amplifier of the 7-pin
miniature type intended primarily for
use in the output amplifier of automo-
bile radio receivers operating from a
12-volt storage battery. The 12AQ5 is
identical in characteristics with the
6AQ5 with the exception of its filament
voltage of 12.6, and filament current
of .225 amperes.

Five new tubes have been added to

RADIO-ELECTRONICS
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MONEY BACK GUARANTEED
TO RECEIVE ,4¢ UHF and
AUVHF STATIONS IN 4
DIRECTIONS FOR 60 MILES

WITHOUT A RGTORMOTOR oF AN! KIND“

‘Q*‘ 1‘»’* ';’ *s*
-y "J" %‘. o

Y |
RENT

, so D'fit#z,sas,uo
so "Ew E"?Ep' #2,609,503 WORLD'S MOST POWERFUL UHF — VHF

#2,625,655
rsP paT A TELEVISION ANTENNA
OTHERS PENDING While antenna reception is guaranteed

for 60 miles, perfect pictures have been con-
sistently received as far as 160 miles from
stations.

[ @ POLYMICALENE
4 CONDUCTOR
TRANSMISSION LINE .

Low Loss External - Ajr Dielectric
Matched Impedance
Eliminates End Sedling
Eliminates Condensatiom

Up to 50% Lless Loss
Than Tubular Whem Wet @
Easily Spiraled

® No Breaking or Sharting

“ NEW DESIGN FOR '54

® LOW-LOSS SWITCH
® LOW-LOSS PHENOLIC IMSULATORS

. ® USES NEW 4-CONDUCTOR
® Patents Pending - 1. M. Reg. MATCHED IMPEDANCE LINE

Minim i
oML oo $8.90 Momon S ® ONLY 10 INCH SPACING
Mfg. solely by BETWEEN ANTENNA BAYS

ALL CHANNEL ANTENNA CORP. SR | s ol
Woodslde 77, N. Y. ically rotates the

antenna in a sta

r--—-q ---------------- 1 tionary pasiﬁon.
¢ GREYLOCK ELECTRDNIC SUPPLY CO., |
1 115 Liberty Street, N.Y €. 6, N.Y. | = PRICE 'NCLUDEf e
) Please send me...o.oooccoooersocooe..omount b $36.75 list price. 1 LIST PRICE omplete stacked array stac
[] ey ' ] ing bars ® 9 position swilch
Please send =Ty at $22.05 dealer net. ot
§ Dealers order on letterhead. i s 75 Swilch-te-se’ coupler ® 2 - 7%
§ Please send me ..o feet oOf Polymicalene 4 Conduttor. 36 stand offs ® Individually baxed in
g Name I mciloble carton
n Address___|
City._ State.
| [0 Check En:losed [] Meney Order Enclosed
] O C.0.D. enclosed please find 25% of total purchase price . . .
1 check . . . Money Crder. Please send new 8 page col.
1 supplement
' = SUPPLY COMPANY

O Please [pul my name oam youwr mailing list.

i () Enclosed find $.oovcecvinnncns in full. Send prepaid. )
® NEW YORK 6, N. Y. ® BEe<man 3-0224

- e am meus EF MD G SED D SIS MR S =R EP G a5 @B o
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THE NEWEST, THE ONLY ONE OF ITS KIND!

8'2” OSCILLOSCOPE: PRECISE MODEL #308

Now another great Precise Oscilloscope!
The only 8%~ Oscilloscope on the
Commercial Market .. .in Kit or Wired
Form...at an unbelievably low price.
Designed to bring you true TV picture
clarity and laboratory tested accuracy.

ALL THE QOUTSTANDING FEATURES OF THE
MODEL 300 as shown below, PLUS:

% INTENSIFIER ANODE

* HI-LOW-NORMAL SYNCH. (A Precise First)
* 8% INCH TUBE (A Precise First)

* VOLTAGE REGULATION (A Precise First)

“Seeing is Believing”—Go and See!

your nearest jobber
308Kk—kit form. . $129.50

SPECIFICATIONS: PRECISE MODEL 300 OSCILLOSCOPE

RECAL - verlical-fMat (3db) DC through 5 megacycles with sensitivity of
gieater 1han 1D maiivolts push-pull(3.94 Millivoits ¢m); Constant Resist.
ante Pushpull nput immediately converted to single-ended normal or
reveoie phase by shorting bar at oputs 1 and 2. FreQuency compensaled
ecrlical stepping attenuator selects AC or DC inputs: Push-pull DC ampli-
fiers from input «mou%n oulPul; Internal electronic mining fhrough inputs
i and 2: five-way binding posts.
POSITIONING — Bridge type positiomng on vertical and horizontal does
not vary tube characleristics
HORIZONTAL — Frequency comPensaled slepping attenuator in horizontal
amplifier; Push-pull Moritontal out
BLANKING Inlernal {return trace blanked). esternal (return trace not
blanked). 60 cycle of 120 cycle Blanking thiough Blanwing amplifier cir.
cunt
SYNCHRONIZATION

Eaternal. 1Inlernal Positive. Internal Negalive.
Internal 60 cycle or Internal 120 cycle synchronization

SWEEP RATE Oriven oc non-driven linear sweeps from 1 cycie to BOKC
in fve tanges (1-10 cycles uses eternal C circuil): Trigger polentiometer
MAGNIFIER Electionic magmifier and magnifer positioner aliows any
Part of a signal to be magnified wp to Ten times {eQuivalent to 70 inches
of horirontal deflection)

CALIBRATION Inlernal square wave calibralor and Potentiometer for
usink oscilloscope 2 VTVM on Peak 10 Peak measurements
CAUIBRATION SCREEN €age.iiluminated scale and gralicule may be
turned on or of: filtered screen

OUTPUTS ON FRONT PANEL — Plus Gate oulPut: Sawtaoth outbul: 60 cycle
phasing ovipul: 60 cycle unPhased output: Caibralion oulput

FOCUSING Astigmatism, focus and intensity control

CRY — NEW 7” Tube. normally supplied Is medium persistency type 7IP1
(oscilloscope green 1race) Mgh persistency types avaiable at additional
cost

DIRECT — Defection plates avaitable from rear of cabinet

INTENSITY MODULATION 7 moduiation through modulation amplitier
GENERAL — tow 1033 components. Ovee-designed fused power supply for
2d8itional Circuitey, DeePiv e1ched aluminum Danei: New parts from original
manutacturers NO SURPLUS): Steel cabinet; 11 1 14" 1 17"; complete
with inslruction book and all components: Acceesorres Model 912TIMM
Demodulator Probe and Modei 360 Capacity Alfenuator Prode available af
eitra cost please see specifications on toliowing pages

There are many a0dilianai features ang €ircuits in kit 1orm, which may be
2aded to the Model 300 Please wrile us for descriptive Litesature

300K—kit form $94.95
/\ 300W—factory wired —. $199.50 MODEL 960
10-1 CA. PROBE
$595

MODEL 912
RF PROBE

Y

MODEL 630K
RF-AF-TV & MARN. GEN.

$33.95 MODEL 610K
RF SIG. GEN

MODEL MK
UNIV. AF SWE, SQ
& PULSE GEN
32.30

MODEL 999
HI-YOLTAGE PROBI

MOOEL 468K
RES. DECADE BOX
$18.95

g o
==L

Prices slightly higher in che West. Prices and

MODEL 507K specifications subject to change without notice.

T DELUXE VAC P e e e e e e ——————

VAC. TUBE YOLTMETER TUBE VOLTMETER t CisE OFENT CORP . 1
$15.98 $38.98 PRECISE DEVELOPMEN L Dept. RE 23

299 LONG BEACH ROAD « OCEANSIDE, L. I, NEW YORK

¥ GENTLEMEN: Without ony obligation on my part, kindly send §

me the following: ]

ALL ABOVE XITS AVAILABLE IN WIRED FORM

[0 PRECISE CATALOG t
[0 NAME OF DISTRIBUTOE NEAREST ME '
f— NAME — — — )
DEVELOPMENT CORP. ADDRESS :
OCEANSIDE, NEW YORK any. IONE, STATE :

- - - - - - o= - .-
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NEW DESIGN

General Electric’s “Five-Star” line to
bring the total of available types to
31, capable of performing all typical
electronic functions in receiving-tube
applications. Specifically designed for

6L-6202 61-6203
L |
: i
-
Gi-6134
GL-5899 ¢
L

Additions to GE “Five-Star” line.

use in equipment in which extreme
electrical and physical dependability is
essential, the newest group of “Five-
Star” tubes includes a twin diode, two
twin triodes, and two pentodes.

The GL-5899 is a subminiature, semi-
remote-cutoff pentode for use as a wide-
band, high-frequeney amplifier. Its
semi-remote-cutoff characteristic makes
it suitable for use in automatic-gain-
control circuits. The tube is especially
suited for compact military applica.
tions because of its dependable per-
formance, stable operating character-
istics, and small size.

The GL-6021 is a subminiature me-
dium-mu twin triode suitable for use
in general-purpose amplifier applica-
tions. Each section has an individual
cathode and is electrically independent.
The tube is designed for service under
severe conditions of mechanical shock
and vibration, high ambient tempera-
tures, and is especially suited for com-
pact military applications.

The GL-6134 is a sharp-cutoff pentode
intended for service as a wide-band
radio-frequency or intermediate-fre-
quency amplifier, or as a video ampli-
fier. Features include a high degree
of mechanical strength and a heater-
cathode construction designed to with-
stand many thousand cycles of inter-
mittent operation. Electrically and
physically, the GL-6134 is a replace-
ment for the 6ACT.

The GL-6202 is a miniature full-wave
high-vacuum rectifier for use in power
supplies in which the d.c. current re-
quirements do not exceed 50 milli-
amperes. Within the limits of its maxi-
mum ratings, it is a replacement for
the 6X4. The GL-6202 may be used at
altitudes as high as 60,000 feet, and will
withstand a peak impact acceleration
of 700 g.

The GL-6203 is a miniature full-
wave high-vacuum rectifier intended
for use in power supplies of a.c. and
storage battery operated equipment.
Like the GL-6202, the tube may be
used in applications which are subject
to altitudes as high as 60,000 feet, and
will withstand a peak impact accelera-
tion of 700 g. END

RADIO-ELECTRONICS
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s Why hy didnt somecne
pl==i d thls before?

Onlu
o, Superofor

has the
' Quick Detachable

Drive Unit

= CCrPTERRIFIC!” say TV servicemen — and you'll echo -heir

% words when you see the amazing rew Superotcr.
\ Imagine — a drive unit as easy to replace as a light bulb!

/ \ . Strictly a one-man job! No fussin’, no cussin’, — no 1eed to
X\- )/ dismount the antenna — no need to interrLpt TV viewing
/ 4 while the drive unit is being serviced. Great? Yes! — and
/./ ~ [, this is just one of FIVE major advances that put Superotor

years ahead of anything on the market. Mo wonder the
big switch is to Superotor!

o Steel
2 Reinforced
Construction

® Built-in
Chimney

Prevents
ant & A [eadm FIRST!
Coast

s A feader FIRsT!
VP+ Tumng

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

A Zem/e/l_ FILRST'

Potent &
Applied for
Copyright

2925 EAST 55th ST., CLEVELAND 27, OKIO
+«.. LEADING THE WAY TO BETTER PRODUCTS
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These
outstanding

provide maximum fidelity
of RCA 45 r.p.m.

records

“DIRECT DRIVE™ CRYSTAL (W31AR)
High output (2.1 volts!) “Direct Drive™ cart-
ridge apecifically designed for use with all fine.
groove records. Universal mounting bracket
provides quick, easy jnstallation in RCA-type
45 r.p.m. changers. (Fits 34" and %" mounting
centers.) Has easy-to-replace needle. For maxi-
mum_quality, highest output. and low cost.
specifly Model W3IAR at the low list price of
only $6.50.

*'DIRECT DRIVE"” CERAMIC (WC31AR)
Same as Model W31AR, except for ceramic
element and .65 volts output. Highly recom-
mended in areas where heat and humidity
make use of conventional crystal cartridges im-
practical. List price. .. ........ . . .. .26.50

"VERTICAL DRIVE" (W21F)* High-fidelity
cartridge. Provides superlative reproduction
for 3314 and 45 r.p.m. records. Extended fre-
quency response (50 to 10,000 ¢,p.s.). Low
tracking pressure (only 6 grams) and high
needle compliance guarantee faithful tracking
and longer record life. Uses quiet tracking Shure
“"Muted Stylus™ needle, scientifically designed
for maximum performance and long life. List
price 1.75

*Cartridge with .453 Mount
Jor Oak Changer

325 W. HURON ST.

SHURE BROTHERS, Inc.

Microphones and Acoustic Devices
* CHICAGO 10, ILLINOIS
Cable Address: SHUREMICRO

| store.

WITH THE TECHNICIAN

CREDIT FOR REPAIRS

A plan for providing eredit for radio
and TV repairs as well as purchases
has been worked out by the Radio-
Television Association of Kalamazoo,
Michigan, in co-operation with a local
finance company. Under the plan, ap-
proved customers will receive loans to
pay their repair bills. Service organiza-
tions will receive cash, thus saving the
expense of mailing statements, keep-
ing charge accounts on their books, and
making collections.

The Kalamazoo RTA has just finished
a newspaper advertising campaign
which explained to the TV-owning pub-
lic the many problems facing the TV
repairman, the service performed by
ethical service firms, and the reasons
why TV repairs sometimes can be ex-
pensive.

SELF-SERVICE TV

A Brooklyn components store is
catering to the trade created by the
“fix-it-yourself” propaganda widely dis-
tributed by publishers of so-called “TV
guidebooks.” Calling itself Self-Service
TV, the firm has distributed leaflets
like the one illustrated, urging TV
owners to bring their troubles to the
The customer, according to
Charles Schlosser one of the proprie-
tors, describes his symptoms, and in
cases where tubes appear to be at fault,
is given tubes covering the suspected
portion of the receiver. Nine times out
of ten, says Schlosser, the trouble is
cured. Customers can also make a few
other minor repairs, he says, but where
major service work is required, they
are referred to service shops in their
neighborhoods. Self-Service does no re-
pair work on its own.

SELF SERVICE TV
2300 86th Street ESplanade 2-9539
l:}jx 91 %mwn
— Jté fasy —
Radio and Television Parts
At WHOLESALE Prices!

Anfennasl Brackets 1
Masts » Anlenna Lines

Radios, Phonos |
Needles .

[Tubes 40% off] [Battsries 20% off]

TUBES TESTED FREE!
Complete Line of Antenna Equipment

RADIOS
PORTABLES
PHONOS

Visit our Gift Dept. — All Gifts 25% off
Music Boxes — Musicol Lighter — Imporled Clocks

SELF SERVICE TV 2300 s6/h 5.
Souvenina to all!

At Large Discounts!

OPPOSE ANTENNA LAWS
Proposed regulations governing in-
stallation of TV antennas are opposed
by technicians of Kansas City, Mo, The
Television and Radio Technicians sec-
tion of the Electric Association of
Kansas City pointed out several reasons

www americanradiohistorv com

(I ULTRA V-TENNA

Model
703

Covers

Channels ULTRA-ROCKETENNA

: PRL-742

Tesco engineers deveioped the ULTRA-TENNA
series for VHF-UHF, or UHF alone,

;:: to solve all antenna probiems.
cats Write now for comptete information,
whiskers...and just as sensitive!

e

TV PRODUCTS CO. SFRINGFIELD GARDENS

NEW YORK, 13, N. Y
NEW YORK TO 'FRISCO, «.. IT'S TESCO

RADIO-ELECTRONICS
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corner reflector

uhf antenna

{dentified by its golden screen
FACTORY-ASSEMBLED

s vibration-proof

e ready to install

» reduces installation cost
e sturdily constructed

e only 1 mastt ket to attach
& anti-corrosion plating meets
government specifications

Evclusiue
UHF “WISHBONE” INSULATOR

Only Telco gives you this remark-
able “plus’ feature

/ -'2-3 Ready e éa/
1 OPEN CARTON ... . REMOVE

FACTORY-ASSEMBLED UNIT

2 OPEN LIKE A BOOK . . . FASTEN
STRUT WIRES

MOUNT ON MAST .., JOB COMPLETE

List $11.75
less mast

NO. 8965 Butterfly
Wishbene Antenna
List $5.50
With Stacking Bar

3

No. 9000 "Goidem Halo”
Indoos UHF Antenna

No. 8642 Universal Pure Gold Plated
Lightning Arrestor List $3.95
U. L. Approved
List $1.25

television hardware mfg. co.

DIVISION OF GENERAL CEMENT MFG. CO.
910 TAYLOR STREET, ROCKFORD, ILL,

FOR FREE TELCO CATALOG @

(76)
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INSIST ON

Your one complete

SPEAKER SOURCE

Whether you are making a sound
installation in a church, school, tavern,
factory or office—or a replacement in
an automobile, radio or television set
—insist on the tops in the speaker field
—insist on Utah Pre-tested speakers.

A Utah speaker is as close to you
as your telephone—all leading jobbers
handle Utah—because Utah has the
widest line of speakers available to the
trade—is your one complete speaker
source.

The name Utah on a speaker signifies
the finest quality in design, engineer-
ing, production and performance.

Repeat sales—customer satisfaction
—is assured when you insist on and
install a Utah Pre-tested speaker.

HIGH FIDELITY

a0
iz

TELEVISION

Radio Products Co., Inc.

Export Dept. Rocke International Corporation—N.Y.C,

A WHO OWNED SUBSIDIARY OF MEWPORT STEEL CORPORATION

EASY TO LEARN CODE

It 13 easy to learn or increase speed
with an instructograph Code Teacher.
Affords the quickest and mogt prae-
tical method vet developed. For be-
ginners or advanced students. Avall-
ahle tapes for beginner’s alphabet _.—-
to typical messages on all subjects.
Speed ranges 5 to 40 WI'M. Always
ready—no QRM.

|§-
|

literally takes the place of an oper-
ator-instructor and enables auyone to
learn and master code without fur-
ther @ssistance. Thousands of successful aperawors bhave
<acquired the code’* with the Instructograph System.
Write today for convenient rental and purchase plans.

The Instructograph Code Teacher <\o 2

Guide. Address:

INSTRUCTOGRAPH COMPANY i ittt St bkt

4701 Sheridan Rd.. Dept. RC, Chicage 40. Il

RADIO-ELECTRONICS is paying good
rates on acceptance for original and un-
usual articles on audio, television, FM and
AM servicing, as well as articles on indus-
trial electronic equipment and applica-

tions. Send for a copy of our Authors'

THE EDITOR, RADIO-ELECTRONICS

www.americanradiohistorv.com

WITH THE TECHNICIAN

for their stand to the City Plan Com-
mission:

Kansas City has had less TV service
trouble than any city of similar size in
the country, according to the tech-
nicians—and qualified technicians in
the city are vitally interested in safety.
As proof, they cite the convincing argu-
ment that no complaints, damage suits,
or reports of injuries related to TV
antennas have been registered in Kan-
sas City.

As minor arguments, the technicians
point out that with power increases for
transmitters coming in the near future,
the problem of the large outside an-
tenna will become less and less impor-
tant. Improvement in television re-
ceivers and tuners—especially w.h.f. re-
ceivers and tuners—will still further
decrease the need for outdoor antennas.

BUFFALO ACTIVE

The Radio Television Service Asso-
ciation of Buffalo, N. Y., is meeting reg-
ularly every month at the Hotel Lafa-
yette, according to a communication
recently received from that organiza-
tion. The present officers are: Ferdi-
nand J. Lynn, president; Clarence
Thielke, vice-president; John G. Wick,
secretary; William Harrington, treas-
urer; William Wagner, sergeant-at-
arms.

TWO NEW CODES

Two codes of ethics, one used by the
Radio-Television Service Association of
western New York, the other by the
Albany, N. Y., Television Service As-
sociation, have been published recently.
The western New York group (center-
ing on Buffalo) are pledged to perform
as follows:

1. Guarantee radio and television repair work
for 90 days and replacement parts for 90 days.

9. Use only parts of recognized quality in
repair work.

3. Charge no more than list price for parts
installed.

4. Test customers’ tubes as accurately and re-
liably as possible.

5. Keep charges for labor in such repair work
at a fair and reasonable level.

6. Perform only such repair work as is neces-
sary or authorized.

7. Maintain and use service equipment es-
sential to good repair work and reliable tube
testing.

&. Subscribe to the princinles of the Buffalo
Better Business Bureau in the public interest.

The Albany group, made up of 11
retailers and service agencies, adopted
a code which differs in some respects:

1. We will maintain proper test equipment
and service information libraries to keep abreast
of the rapid electronie advances.

2. We will not advertise or offer service or sell
materials that are questionable or unfair to cus-
tomers or ourselves.

3. Protect our customers and ourselves with
insurance coverage on property, personal lia-
bility and service contracts.

4. We will give estimates before shop repairs,
return defective parts along with an itemized
bill and standard guarantee.

5. Render prompt service (in the home when
possible) using standard brand parts and re-
placing only necessary parts.

6. We will charge fair prices for our service
and will answer to our association regardin
any complaints brought to its attention.

7. We will employ qualified personnel and t,
responsible for proper training in service metl
ods, courtesy and honesty.

The group has set up a schedule
service prices and formed a comple
committee to work with the Alt
Chamber of Commerce on custor
service complaints.

RADIO-ELECTRON
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QERVICEMANS “ARkas told 40 Ben 6 FIM, erovucrs comeany
THIS LITTLE JEWEL | TOSSED OUT THAT OLD ROOF ANTENNA YOU pUT

ot lbioylii i, * UP LAST YEAR! ISNT THIS NEW ONE A BEAUTY?

iy 4 THE SALESMAN 5AID THE SET HAS DRIFTED OUT 8

- ' J ALIGNMENT A LITTLE AND 4%

YOU COULD SHARPEN T UP IN ¥4

N A JIFEYS

(e ESF 2 —

) g ' :

(Q‘{,
-

iz (I /'.‘ILF‘,‘

‘m URGE TO KILL!

. THAT ALL SERVICEMEN
| FEEL TCWARD THE GIMMICK
| SALESMAN WH0“HIGH-

PRESSURES 4T LIVERS (?)

INTO THE “LITTLE WIZARD,

AN INPIOR AMTENNA THAT WOULDNT GET A PICTURE 2 FEET FROM THE TRANSMITTER

NOW .. complete Sprague ceramic line for virtually every replacement Look To
need comes t6 you in the crystal-ciear molded Plasti-Pak® box. This rigid, SPRAGUE
reusable container lets you see contents and capacitor ratings at a glance.
There's a positive snap lock on this slim new space-saving polished styrene For
pcckage with tie hinged lid to eliminate spilling.

The Plasti-Pck is another of the service tested, forward-looking features LEADERSHIP
forl which you zar depend on Sprague. IN EVERY

Remember, tnere's a Sprague ceramic capacitor or printed circuit for
every replacemen! requirement. Type of

And there are Sprague distributors in every major trading area. For the CAPACITOR!
name anc adcress of your nearest genuine Sprague parts depot, write
to ISprague Przducts Company, 81 Marshall Street, North Adams, Mass.

N Trobemork

Do you have the
complete Sprague
Catalog C-6092?

WORLD'S LARGEST CAPACITOR MANUFACTURER

3PRAGUE PRODUCTS CO 1S THE DISTRIBUTORS' DIVISION OF THE SPRAGUE ELECTRIC COMFANY

NOVEMBER, 1953
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NEW ANTENNAS

LaPointe Electronics,
Conn., has odded new items to its
Vee-D-X line. Among these are the
Special, an ali-channel Yagi antenna
with five elements for high-channel
reception and four elements for low:
broad-band Yagis in 10- and 5-ele-
ment models: isolation filters; and o
lightning arrestor.

Inc., Rockville

ANTENNA ROTOR

Jeb Sales Corp., 41 Wycoff Ave., New

York 37, N. Y., has introduced a new
antenna rotor. The unit develops 40
foot-pounds torque at the antenna
mast, The model's electrical braking
system results in instant stopping of
the rotor, without drift.

The rotor makes | r.p.m. through an
arc of 365° and is stopped at the end
of travel by electrically actuated
switches.

REMOTE CONTROL

Gonset Co., 801 S. Main St., Burbank,
Calif., is producing a universal TV
remote-control unit which may be at-
tached to any conventional TV receiver.

Featuring a Stondard Coil cascode
tuner ahead of a booster amplifier, the
unit not only permits channel selec-
tion from the viewing position (includ
ing volume, contrast, and fine-tuning
adjustments), but also provides im-
proved reception in weak-signal areas,
particularly on older sets. The unit
thus takes the place of both a booster
and a u.h.f. converter, as the turret

tuner has provision for snap-in coil
strips.

A sound-output connection is pro-
vided for headphones, for silent-set
viewing in hospitals, apartments, or
wherever else desired. The unit is avail-
able in a choice of cabinets for either
21 or 40 mec. i.f. amplifier.

ANTENNA MAST

Channel Master Corp., Ellenville, N. Y.,
is producing an antenna mast, the
Strato-Matic, featuring a safety device
called the '"Third Hand," which per-
mits one-hand extension.

An automatic, removable locking
device holds mast sections up when
you let go. Both hands can be removed
from the mast at any time during ele-
vation and sections cannot slide down.

UHF-VHF ANTENNA

Neal Electronic Co., P.O. Box 376,
Huntsville, Ala., has announced the
Paraborav, for channels 2-83. The an-

tenna is based on the radar parabolic
type, and is designed for high average
gain, with only one transmission line
for both v.h.f. and u.hif.

TUBE TESTER

Triplett Electrical Instrument Co., Bluff-
ton, Ohio, has released a proportional
mutual-conductance tube tester, model
3423. Tubes are tested by applying o
high-frequency signal to the grid and
measuring the signal component in the
output by a special instrument circuit.

In the plate circuit a high-Q tuned
circuit which responds only to 4 kc is
used to extract the amplified signal.
Tubes with widely varying character-
istics can be checked without over-
loading or other damage to the tube
because of a wide selection of tube

parameters.

The case is wood, gray leatherette
covered, and measures 4% x 8% x
&l/3 inches.

VOLTAGE BOOSTER

Service Instruments Co., 422 So. Dear-
born St., Chicago, Il1., has announced
the Up-Ten voltage booster, which is
designed to add 10 volts to the existing
line voltage when used with any tele-
vision set or electrical appliance, up
to 300 watts.

BETTER AT ANY PRICE!

With o #630 SUPER DELUXE 31-TUBE TV KIT
including your favorite U.H.F. Station ® OPERATES 16" TO 24“ PICTURE
TUBES e Engineered in strict adherence to the genuine RCA #630 plus
added features ® FULL 4MC BANDWIDTH ® CASCODE TUNER o COSINE
DEFLECTION YOKE ® LARGER POWER TRANSFORMER ® KEYED AGC
e 12" SPEAKER ® UNIVERSAL MOUNTING BRACKETS o CONDENSERS
and RESISTORS at rated capacities and tolerances. You receive a COM-
PLETE SET of PARTS and TUBES, everything needed is included (less wire
& solder). All I.F. Coils and Transformers are factory pre-aligned and
tuned. You will enjoy building it with “LIFE-SIZE easy to follow step-by-
step AS*™PMBLING INSTRUCTIONS' included with each KIT. NOTHING

.

us to reduce the price to ...........

~/630 SUPER DELUXE TV CHASSIS~

with U.H.F.—Licensed under RCA patents

COMPLETE READY TO PLUG IN AND PLAY—Similar in characteristics
and features to the TY KIT to left ® Manufactured especially for us by
Regal Efectronics Corporation ® No efforts or expense have been spared
in workmanship or materials, to make this #630 SUPER DELUXE TY CHASSIS
Ihe Best obtainable for fringe areas, clarity and all-around-performance,
regardiess of price. Customers report reception better than 200 miles ®
Each Set is factory aligned and air-tested ® All parts carry the RMA
three month guarantee ® Our mass volume of business on this CHASSIS
(numbering thousands of pleased customers) now makes it possible for

......... only 51 5 7:21}“))

~2-/630 TV SPECIALS Y TECH-MASTER~,

| ... 511944

.

both with U.H.F.

TECH-MASTER Model C-30 TV CHASSIS, Complete Ready to Plug in
and Play—The Model C-30 has retained the outstanding characteristics
of the RCA-630 circuitry, namely the four-stage, full bandwidth picture
IF strip and the three-stage FM sound section ® In addition, the latest
innovations in synchronization and sweep circuits have been incorporated
to produce a custom-quality receiver assuring outstanding performance ®

30 tubes, 12" speaker. 50
Special at SI 49.(1955 CRT)

TECH-MASTER Gold Medal Series Model 2430-9 TV CHAS-
SIS, 90° deflection, operates all 24" or 27* rectangular and
30" round picture tubes Complete Ready to Plug in and Play—
The last word in TV achievement ® Ideal for wall or custom-cabinet
mounting ® Detailed technical data mailed on request, however with the
knowledge that this CHASSIS is a 30-tube #630 with both TECH-MASTER'S
aond OUR guarantee, you need not hesitate sending your order in now.

Special at s 2 6 2?.25%19

FINEST STANDARD GUARANTEED PICTURE TUBES

MOST desirable 5 sizes— ALL RECTANGULAR o ¢ o BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee

17” #17BPAA 529'63

20" #20CP4A 539'741 21 ! #21EPAA 544'68

24” #24CPIA 558'26

217 5% $82-57

BROOKS RADIO & TV CORP.

RADIO-ELECTRONICS
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HI-FI COMPONENTS

Espey Manutacturing Co.. Inc., 528 E.
72 St., New Yogrk 21 N. Y. is p-rod cing
a new line of AM-FM high- fide ity com
ponents. The gnits, known as the Trophy
models, consist of model 1C0 AM-FM

o]
‘ct\;
®s

automatic, and supplies rotation to
any preselected stop position. Model
T-10 (control unit shown) is manually
operated.

INDOOR BOWTIE

Radio Merchandise Sales, Inc., 2016
8ranxdale Ave., New York 62, N. Y.,
has developed an indoor bowtie, model
IBT-500. The NevoTip is designed for

.h.f. and stands about 8!/; inches high
n a heovy metal base.

This 25-watt audio power amplifier
has o frequency response af =+ | db
from 7 cycles to 100 kc. Power response
is = | db from 18 cycles to 40 kc.
Intermodulotion distortion is 0.7% at
the rated output aond 0.09% at the
l-watt level.

The model SPA-25 amplifier has on
nternal impedance of less than | ohm.

PEAK-TO-PEAK YTVYM

Radio City Products Co., Inc., 152 W.
25th St., New York I, N. Y. bhas
onnounced o peck-to-peak v.t.v.m.
wodel 655. This meter features peak-
to-peak a.c. measurements of 0.2-4,200
volts: a.c. r.m.s. measurements of

1,500 volts; d.c. measurements of
.02-1,500 volts; and resistance meas-
yrements of 0.2 ohm to | 000 megohms,
cll on 7 ranges.

NEW DEVICES | 115

against the effects of humidity, This
25-watt amplifier has a 4-channel mixer
with 3 microphone inputs and o phono
input. It delivers 30 watts maximum at
ess than 59 distortion. Frequency
response is +2 db 40-15,000 cycles.

Model E.504 is similar, but provides
50 watts of power.

L%

...l

e

radio chassis:] model 101 AM-FM tuner;
model 200 AM-FM radio chass.s: mode

de luxe tunerf and model 50C de luxe
ydio amplifie

ANTENNA ROTATORS

Alliance Manufacturing Co., Alliance,

Gain is doubled by the addition of a

3 . reflector, model R-500, which plugs into
SOV SRS Rar modsl G AR the fitting ot the back of the antenna.

POWER AMPLIFIER

Shields Loborofories, Inc., 315 Shields
Bldg., 810 N. Lincc Ave., Pittsburgh
Ohio. has ocded two new Tenna-Rofors 12 %a :10, m’rcla?:‘l c:d o power om'pgln
o its preseat line. The U-82 is fully  fiar the SPA-25.

TWO AMPLIFIERS

Newcomb Avudio Products Co., 6824
Lexington Ave., Hollywood 38, Colif.,
haos two new amplifiers. The E-245 has
a cellulose acetate insuloted ouvtput

transformer for moximum protection

VOLTAGE CALIBRATOR

Electronic Instrument Co., Inc, B84
Withers St., Brooklyn 11, N. Y., has
announced the model 495 oscilloscope
voltage calibrator. The unit provides
accurate peak-io-peak voltage meas
rement of complex woveforms reaui‘ed
h.fclsi'mf:,,..'v- eivers acco
ng to manufacturer's specifications.
The colibrator has o square-wave
ovtput at power-line frequency with
full-scole readings of 0.1, |, 10, or
100 volts peok-to-peck. Amplitude is
var —Hh_ from zero on each raonge
put is 105-125 volts o 50-60 s.
Over-all dimensions are 7% x 5 x 4
nches. The 495 weighs four pounds.

»

CUSTOM-BUILT CABINETS :#630 =4 TV SETS— FROM FACTORY TO YOU

1 LEADING STYLES in genvuine mahoganv or walnut (blond 10%
20" or 21” picture tube at no extras in price. ® ® @ Also supplied
perfect assembly is inciuded. Each cabinet is delivered compleOe as pic
assembling| instructions. ® ® @ Each cabinet is s

THE VOGUE The MANHATTAN
Most Popular Style, Quality, Price
Toble Mgdel .

H:23", W.269, D-22*

$39.59

VOGUE also availahle
for 247 or 27" picture tube

H-31%, W-279, D-23~%

56954

Exquisitely modern, with an ele-
gance of simplicity in styling.

§1e W )'- D-23~

$59.37

MANHATTAN or24”0r 27°CRT
1-4614", W-2734%, D-24-58(-22

The MAYFAIR

truly superb

il . 1

i

H-40”7, W-26~ D-25% H-40%. W-27~,

598.56

extra), ® o ® Ready drilled for any #4630 TV chassis_and cutout for any 14", 18", 177 19",
with undrilled knob panel for any other TV set. ® & ® EVERYTHING NECESSARY for an easy
tured with mask, safety glass, mounting brackets, backboard, bockcup, hordware and
hipped in an gir cushioned carton from FACTORY to YOU.

The PLYMOUTH

Choice of interior Decorators, pgtterned after the popular credenza.
in every detail.

The TOWN & COUNTRY

Avaitable for all size picture tubes 14’ to 27"

11-427, W.368~, D-24~

D.23~

$105.48 uw n i $109.62

#630 PARTS & COMPLETE SETS

TV WIRE & SOLDER KIT, for any Set $1.49
630-KIT, sc lews, nuts, rivets, washers, etc. 1.69
VIDEO AND I.F, KI'I’ 19 items 7.84
UNIVERSAL CRT MOUNTING BRACKETS 6.97
VARIABLE CONTROL KIT, 9 controls 5.83
CARBON RESISTOR KIT, |C7 resistors..... 6.98
WIREWOUND RESISTOR KIT, 4 resistors 2.3
BRACKET AND SHIELD KIT, (8 items... 8.63

ELECTROLYTIC CONDENSER KIT, & cond 7.37
TUBULAR CONDENSER KIT. 38 condensers 4.28
CERAMIC CONDENSER KIT, 28 condensers  3.37
MICA CONDENSER KIT, || condensers... 1.38

Modernize a #630 or any TV Set

with a

STANDARD CASCODE TUNER

For better all around performance

Complete with tunhes. and Brooks CAS- s '49
CODE MANUAL with step-by-step Ine

structions and all extra parts needed.

PULSE KEYED AGC KIT

Finest, most accurn(e and the casiest Kit to install
tn a 2630 n any other make TV receiver.
Tmproves perrmmam-e and insures n steady picture
on all channels.

COMPLETE SET OF PARTS s4.59

Brooks LIFE-SIZE TV Instructions, for
building any #630 TV Receiver. 1%ostpaid

Including GAUS tuhe & Instructions
5249 |

Brooks CASCODE MANUAL, how to install 50¢
Cascode Tuner in any make TV Set. Postpaid

HINTS FOR BETTER PERFORMANCE, on S‘ 00
your #630 TV recelver. Postpald *

84 VESEY ST., Dept. A, NEW YORK 7, N. Y.

NOVEMBER, 1953
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VOLTAGE ADJUSTER

P. R. Mallory & Co., Inc., 3029 E.
Washington St., Induonopo is & Ind.
has announced a line-voltage adjuster
and isolation ’rronsformer type LVA2.
i Completely enclosed in an enameled
metal case, the LVA2 provides infin-
| itely variable a.c.-iine adjustment from
90 to 130 volts at 1,200 watts: infinitely
variable low voltage from 0 to 40

PORTABLE

RADIO KIT e e

Model S-5E BATTERIES
5-Tube superhet de- Model 3W 10D

signed for radio stu- 3-Way portable for simple
dents, includes new 3d construction: including 4”
. - dimension instruction Alnico V permanent speak-
N~ book in color. Covers er, built-in loop antenna,

the broadcast Band. Tubes: 12SA7, 125K7, TJ'J&?J:I cgzltsmc‘t':xml,;l:tult

sliding sleeve on the boom, ana tne
sleeve is moved to the calibration
mark corresponding to the channel
peaking desired.

TAPE RECORDER

TapeMaster, Inc., 13 W. Hubbard St.
Chicago 10, lll., has developed a pro
fessional tape recorder obtainable at
moderate cost. The model HF-500 has
an internal amplifier and 6é-inch ex
tended range speaker, but can be
switched ta external amplifier and
speaker.

The unit is single-speed (7.5 i.p.s.).
There are inputs far microphone and
volts a.c. at 4 amp in the isalation radio-phonograph. Brush professional
position, or 0 to 40 volts a.c. at 8
amp. in the common line position;
and an isolated, infinitely variable
90- to 130-volt a.c. autput at 350 watts.

The LVA2 case dimensions are 77;-

12SQ7, 50L6 and 35Z5. Complete with glisten- erette cabinet with a semi-
ing walnut bakelite cabinet. :'l‘rnlar;’e' dial covering half
e cabinet.

19-95 net
Model 2X3W4

Same_as above in
nds

3 BAND AC,/DC
RADIO KIT

Model P

5-Tube radio with 4" Alnico
Y dynamic speaker. Highly
sensitive receiver including
short wave bands. Frequencies: 550-1600KC,
2.3-7MC, 7MC-18. Only finest components
used with specially designed tone control
circuits. Tubes: 125A7, 12S5K7, 125Q7, 50Lé

and 35Z5. Handsome mottle brown bakelite 5-TUBE AC/DC

plastic cabinet. $9E.75 r inches high x 5%-inches deep x &l/-
25 RADI? KIT inches wide. It is supplied complete

Loe———__——-=5 - — - - - Meodel Q5 with a é-foot, rubber-covered line cord
, 5-Tube radio with 57 Al- and has been designed to operate

Z'BAND. AC‘ DC nico V speaker, precision from line voltage of 15 volts ==

RAD'O KIT engineered. 550 ke to 1700 i 10 volts, 60 cycles, single phase.

ke. Smart, conservative cab.
inet design in glistening

Model T-5X mottle brown hakelite. Fea- 1 UHF-YHF ANTENNA

tures new, magic-glow lu-

i 5-Tube superhet circuit that cite diad with hidden pifot ;
? il Falcon Electronics Co., 2003 Cedar St.,
o eaic s Il L o ) G Mo oot el neod s e, por avion s 3 e
gin' coils. 5" (12 c,%,) ’ $ ’ Con, an all-channel antenna peaked The recorder operafes on 105-125 volts,
o .9 Hh . 16' for top performance on any channel 60 cycles a.c. It comes in a leatheretfte
Alnico V dynamic speaker with only quality range. carrying case, and measures 9% x
components. Easily assembled, AC/DC. Fre- Eierentmheadsmaremeoupled o fo 8% x I3 inches. END

quency range: 550-1700 kc (550-175 meters);
6-18 mc (16.6-50 meters). 519_95

2 SPEAKER HI-FI
AUTOMATIC
RECORD
PLAYER KIT

Model RC3

All specifications given on these pages are from manufacturers’ data.

For the very best yet in

3-SPEED
RECORD
PLAYER KIT

science fiction

Quality 3 speed (VM) record changer with )
new flipover crystal corfridge.f quality bv:iuol P‘h’o‘;;{’:‘!"'{”;'it plays
speakers in an acoustically perfected cabinet o g i s a
covered in beautifully designed simulated grs(f;"n;“::1|f‘s?zfﬁm“{jzs stories
leather; 4-tube amplifier assures realistic tone. self-contained amplifier
Chonger shuts aff automatically after last :nd d’lpwe”u't Ispeaker;
ouse in smar uggage-
record. 559'00 type simulated leatherette =
case. AC. § . a"lcles
: features
Model VTVM-012
Ideal kit for signal tracing, dynamic
P 2 testing; where a high émfpedinCﬁ
k2" .21 yoltmeter is requwed an or hig i .
resistance circuits as in TV &I FM. ;/., P HI-FI AUDIO illustrations
cision resistors 9hroughouf mprove ia
scale makes readings easier and more ac- AMPLIFIER
curate. Pictorial and schematic diagrams with KlT .
i;’fopyb:rsl::ek? instructions supplied. Finished in Model A10 e 1
Ranges: AC/DC—V.0.3, 30, 100, 300, 1000 e o ] o -
DC input resistance: I} megohms trols for bass and treble
AC input impedance: 4.5 megohms through inverse feedback READ -
Ohmmeter: 0-1000, 100,000, 1 meg, 10 megs, circuit: 10 watt gutput or
100 megs ! 523 95 %2 db. Iess' than 3% dis- '
F ortion; fregquency re- H
sponse: = 1 dh. from 50 December issue Now on sale!
to 20,000 eps. Tone con-

Write for new catalog of the complete D S & bass

ARKAY line of radie, TV, phonograph Treble controls produce Read the exciting and stimulating stories of

and test eqUileen'? kits. ?:x@trft'){lgoobocolf:. THum' science-fiction masters like Harry Bates, Murray

= r w Z0]dillbelow¥ratodNoutnuts Leinster, Eric Frank Russell and many, many others.
world s finest radio kits 521- Ponder over the challenging article “Extra-Ter-

restrial Communicaticn” by Leslie R. Shepherd.
See the finest science i'lustrations published any-

120 Cedar St, where, by such top flight artists as Frank R. Paul.
r ay New York 6, Virgil Finlay and Lawrence.

RADIO KITS, INC. On sale at all better newsstands, 35¢.

RADIO-ELECTRONICS
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GERMANIUM
DIODE FOR

5
&
i

el s
‘ with the PLUS factor of
polarity at a glance or touch

To the list of Radio Receptor diodes that can be
designated JAN type comes another important
model—1N34A. Built to the high standards of this
designation, IN34A as well as all Radio Receptor
diodes gives you simplified polarity identification.
The tapered case speeds up assembly, reduces pos-
sibility of error in connecting the diodes into the
circuit, which all adds up to lowered production
costs.
These JAN type diodes
‘ now available for
prompt delivery

=

IN69 1IN70 1NS8t

and now TN34A
|

| Many other types of diodes arc available too, in-
cluding a rarge of computer diodes made to mect
special requirements. Radio Receptor also makes
Germanium Transistors and SELETRON Selenium
Rectifiers. Our engineers will gladly study your

| recommendations. ‘

: Seletron ﬁnd.Germ‘nnium Division @
RECEPTOR COMPANY, INC.

Since 1922 in Radio and Electronics e

FACTORIES IN BROOKLYN, N. Y. 7

e

THE NEW (i

AL
:; - gt

ode
202 U-

Peak Performance for Indoor UHF
and VHF Television Reception

Mow — the nationally advertised, consumer accepted
HI-LO TV Indoor Spiral-Tenna is applicable for both VHF
and UHF with our exclusive UHF antenna adapter from
channells But, you still get the volume by selling
at the same low, low price.

e Hi-lo | UHF I dap is il
separately| for all previous HI-LO antennas.
List Price $2.00.

bl

Scld by recognized jobbers
U. 5. Pasent No. 2,495,579 Canadian patents 1951 ~ other satents pending

ORDER HI-LO UHF-VHF TV Spiral-Tenna TODAY!

?/{"LOTV ANTENNA CORP.

3540 N. Raveniwood ¢ Chicago 3, Hiineis
|
NOVEM BQR. 1953
|

tisy

PRiCg

SALES DEPT.: 251 West 19th Street, Now York 11, N. Y.

MILITARY USE

problems without obligation and submit their

£ K et 2L s 35

v
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BUILD 15 RADIOS

Wiﬁh!ﬂeﬁmg\mldVIwEM $1 922

Progressive Radio “EDU-KIT”

NOW INCLUDES
SIGNAL TRACER
and
CODE OSCILLATOR

e FREE TOOLS WITH KIT

e ABSOLUTELY NO KNOWL-
EDGE OF RADIO NECESSARY

e NO ADDITIONAL PARTS NEEDED

e EXCELLENT BACKGROUND FOR TV

e 10 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Progressive Radio '‘Edu-Kit'’ offers you a home study course at a rock
bottom price. Our Kit is designed to train Radio Technicians, with the basic facts
of Radio Theory and Construction Practice expressed simply and clearly. You wifl
gain a knowledge of basic Radio Principles involved in Radio Reception, Radio
Transmission and Audio Amplification.

You will learn how to identify Radio Symbols and Diagrams: how to build
radios, using regular radio circuit schematics; how_to mount various radio parta;
how to wire and solder in a professional manner. You will learn how to operate
Receivers, Transmitters, and Audio Amplifiers. You will learn how to service and
tlv_'oume-shoo! radios. You will learn code. You will receive training for F.C.C.
icense.

In brief, you will receive a basic education in Radio exactly like the kind you
wauld expect to receive in a Radio Course costing several hundreds of dollars.

The Progressive Radio ‘'Edu-Kit'’ was specifically grepared for any person
who has a desire to learn Radio. The Kit has been used successfully by young
and old in all parts of the worid, It is not necessary that you have even the
slightest background in science or radio.
The Progressive Radio *‘Edu-Kit’’ iz used by many Radio Schools and Clubs
¢n this country and abroad. It is used by the Veterans Administration for Voca-
tional Guic¢ance and Training.

he Progressive Radio ‘‘Edu-Kit'’ requires no instructor. All instructions
are incliuded. All parts are individually boxed, and igentified by name, photograph
and diagram. Every step invelved in building these sets is carefully explained.
You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio '‘Edu-Kit'’ comes complete with instructions. These
instructions are arranged in a clear, simple and proyressive manner. The theory
of adio Transmission, Radio Reception, Audio Amplification and servicing by
Stgnal Tracing is clearly explained. Every part is identified by photograph and
diagram. You witl fearn the function and theory of every part used.

e Progressive Radio '‘Edu-Kit'’' uses the princtple of ‘‘Learn by Doing™.
Therefore you will build radies to illustrate the prineiples which you learn.
These radios are designed in a modern manner, according to the best principles
of present-day educational practice. You begin by building a simple radio. The
next set that you build is slightly more advanced. Gradually, in a progressive
manner, you will find yourself constructing still more advanced radio sets, and
doing work like a professional! Radio Technician. Altogether you will build fifteen
radios, including Receivers. Transmitters, Amnlifiers, Code Oscillator and Signal
Tracer. These sets operate on 105-128 V., AC/DC.

THE PROGRESSIVE RADIO “EDU-KIT” S COMPLETE

You will receive every part necessary to build 15 different radio sets. Our
kits contain (ubes‘l tube sockets, chassis, variable condensers, electrolytic con-
densers, mica s, paper s, resistors, line cords, selenium recti-
fiers, tie strips, coils, hardware, tubing, hook-up wire, sclder, c.

Every part that you need is included. These parts are individually packaged,
80 that you can easily identify every item. Tools are included, as well as an
Electricai and Radio Tester. Complete, easy-to-follow instructions are provided.

In addition, the *‘Edu-Kit'’ now contains lessons for servicing with the
Progressive Signal Tracer, F.C.C. instructions, quizzes. The ‘‘Edu-Kit'*
complete radio course, down to the smallest detail.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You witl be taught to recognize
and repair troubles. You will build and learn to operate a professional Signal
Tracer. You receive an Electrical and Radio Tester, and learn to use it for radio
repairs. While you are learning in this practical way, you will be able to do
many a repair job for your neighbors and friends, and charge fees which will
tar exceed the cost of the '‘Edu-Kit’’. Here is your opportunity to learn radio
quickly and_ easily, and have others pay for it. Our Consultation Service will
help you with any technical probiems which you may

FREE EXTRAS
o ELECTRICAL AND RADIO TESTER e ELECTRIC SOLDERING
IRON ® BOOK ON TELEVISION e RADIO TROUBLE-SHOOTING
GUIDE @ MEMBERSHIP IN RADIO-TELEVISION CLUB e CON-
SULTATION SERVICE e QUIZZES e TRAINING FOR F.C.C.
LICENSE

Il Send me the "Edy-Kit" with 10 Day Money-Back
Guarantee—include All FREE extras.

[0 Send further informa-
tion.

[ Check or M.O. enclosed—postage prepaid

85c
NAME
ADDRESS

.0.D. (U. S. Onty)—I will pay postage Qutside U.5.A.—no
C. send check
on U.S. bank or in-
tern't'l M.O. for $19.95.
Postage prepaid. ''Edy-
Kit'' for 210-250 V. AC/
DC $22.45.

ESSIVE_ELECTRON

497 UNION AVE., Dept. RE-77, Brooklyn 11, N. Y.

www americanradiohistorv com
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70% 0 GO oy leat!

TOP TUBE BUYS

All Tubes Individually Boxed! Same Day Service!
Check this list for Fully 1-Year Guaranteed Tubes.

sY36 32 6CB6 44 6Y6G a8 1aW7 30 85 s9
SY3GT 32 6CD6G 111 784 a7 14H7 44 1170y 99
5Y4G 35 606 45 TAFT 53 19BG6G 95 11723 a7
523 a8 6ES 48 784 44 | 19c8 70

6A7 59 6FSGT 39 7C6 40 1978 79 807 1.19
6a8 62 6F6 37 7E6 .30 19v8 89 1274 30
6AB4 44 | 6G6G 52 INT .46 | 24A .63 2050 89

Here's your big opportunity to save as never
before on parts you need now. Look at the savings.

NATIONAL TURRET ARMY-NAVY HEADSETS

TV BOOSTER Indwvidually Boxed Very

sensihive Meets both Army

Brond New Factory Boxed and Navy specifications
Model TVB-20

List $16 00

52.95 each per set

$Q95

N s UTAH £ 4 X 6 INCH WELL-

12"° Magnavox "
KNOWN P.M. SPEAKER

P.M. SPEAKER AUTO SPEAKER A
i =i west bri | Speak
@l( Heovy Magnet 3.4 Ohm Y( — 4 Ohm Field “| . towest MNCIEOO;:IQ'ZN er
> | List $11.50 List $5 05 b3 List Price $4.75

$595 7 9¢

$195

RAD-TEL

RTMENT OF
cDTEL | RESISTORS Vii’niitoniind i ) Sl
!

200 TO PKG. won. 1 won, 2 won ond  DOQ for *139

some 10 War

B RCA TYPE FLYBACK
x 70" YOKE (Mfg. by Todd) = ‘} TRANSFORMER
£
2} ! List 3750 $P95 | by
1 - ,3’.. ype 21571 95(
FILTER CONDENSERS DRY HI-VOLTAGE VERTICAL
KITS* 150 V ELECTROLYTIC CERAMIC ouTPUT
*{10 16 o pkg..mnimm)  CAPACITOR CONDENSERS TRANSFORMER
" 500 mmtd ]
10 MFD 509 WV Vo Ky  39€ea. | 101 Ratio RCA
20.20 $2.95 A e o Type
1040 $3.25 Box of ten (10) 15KV 49Ceo List $4.50
500 td
50.30 $3.25 $2.95 20 kv 89¢€eo. 95¢

TERMS A 25% deposit must accompany all orders—balance C.O D All

100 INSULATED .
shipments F OB Irvington worehouse Orders under $10— $1.00 Hondling

RESISTORS Box of 100
50 % & Y won, 25 3265

¥ wott, 25 2 Waon

Chorge. Subiect to prior sale
&
50 ASSORTED Box of SO T uB!
= 5 RAD=TE
Regulor & Silver Type 5

€O.
"Integrity Is Our Chiet Assel"”

Phone: Essex 5-2947 115 Coit Street

' g
each Dept. RE-11 Irvington 11, N.J.

List $.78

www americanradiohistorv com
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PHOTOTRANSISTOR CONTROL
UNIT
Patent No. 2,641,712
Reymond J. Kircher, Summit, N. J.

(Assigned to Bell Telephone Laboratories, Inc.)

When light falls on a junction-type germanium
transistor, a voltage is generated between the ends
of that crystal. Current will flow through a load
without the need of a power supply. Output varies
with the intensity of the light. It also depends
upon the spot on which the light falls. Output is
maximum if light is focused on the junction be-
tween N-type and P-type germanium. Fig. 1
shows how output varies with distance from a
junction.

7 [t
H ! CONTROL
L |
| ]
L==3 .$
: ,
] ]
AL 9]
LOAD ]
Fig.2

Fig. 2 shows one application of this invention.
Beams from lamps LLM1, LM2 are focused on the
crystal. LM1 may be a standard lamp with fixed
intensity; the intensity of LLM2 is variable. The
lamps illuminate points A and B, which are equi-
distant from the junctions. When the lamps are
equally brilliant, they generate equal and opposite
voltages (see Fig. 2). No current flows through
the load. If LM2 grows dimmer, the net output
from the crystal will be positive: more light from
LM2 will cause a net voltage that is negative.

Part of the output voltage is fed to a control
unit. This increases the illumination from LM2
when the load voltage is positive. When the output
is negative, LM2 is decreased. Thus the circuit
tends to maintain the lamps equally brilliant.

The combination used in Fig. 2 may be used in
photographic exposure control processes, in stage
light intensity control systems and in infra-red
baking processes. It may be used also in trans-
lating or transcribing systems for coding, de-
coding, and information blending systems.

One general object of this invention is to im-
prove the performance characteristics of semi-
conductor photoresponsive devices, and to expedite
the realization of relatively large responses from
photosensitive semi-conductor devices.

TRANSISTOR MODULATCR
Patent No. 2,644,925

Leslie L. Koros, Camden, N. J.
[Assigned to Radio Corp. of America)

Transistors can replace vacuum tubes in many
types of circuits. Generally, the circuit needs some
sort of modification because transistors need dif-
ferent supply voltages, impedante matching, and
circuitry. This modulator uses a transistor instead
of a tube. but must be redesigned to take into
account leakage from emitter to collector. There
is no corresponding leakage between elements of
a tuhe.

The modulator is shown in the figure. A high-
frequency carrier ig impressed hetween emitter
and ground. Rectified current through this circuit
flows through R to generate bias for the emitter.
An a.f. signal feeds the collector and modulates
the carrier.

Ohmic leakage causes a carrier component to

Lo
g

|
RADIO-ELECTRONICS
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Buy on our radically new

NO

119

NO CARRYING
CHARGES!!

INTEREST!!

trolytics)

x 9¥2" x 42"

Measares 6'a"

Superior's new

Model 670-A

Superior's new

Model TV-11

* Tests all tubes including 4, 5, 6, 7, Octal,

EXTRA SERVICE — The Model TV-Il may

Time Payment Plan

SUPER METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts
A.C. YOLTS: 0 to 15/30/150/300/1,500/3,000 Volts
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Yolts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms
CAPACITY: .00l to | Mfd.

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE:
DECIBELS: —6 to 18 14 to +38 434 to 4-58

15 to 7 Henries 7 to 7,000 Henries

| to 50 Mfd. (Quality test for elec-

ADDED FEATURE:

The Model 670-A includes a special
GOOD-BAD scale for checking the
quality of electrolytic condensers at

a test potential of 150 Valts,

NET

The Model 670-A comes
housed in a rugged,
crackle-finished steel
cabinet complete with
test leads and operat-
ing instructions.

TUBE TESTER

SPECIFICATIONS:

Lock-
in, Peanut, Bantam, Hearing Aid, Thyratron,
Miniatures, Sub-miniatures, Novals, Sub-minars,
Proximity fuse types, etc.

Uses the new self-cleaning Lever Action Switches
for individual element testing. Because ail ele-
ments are numbered according to pin-number
in the RMA base numbering system, the user
can instontly identify which element is under
test. Tubes having tapped fllumenfs and tubes
with filaments terminating in more than one
pin are truly tested with the Model TV-lI as
any of the pins may be placed in the neutral
position when necessary.

% The Model TY-1l does not use any combination

type sockets. Instead individual sockets are
used for each type of tube. Thys it is impossible

* NOISE TEST:

type oscillator incorporated in this model

to damage a tube by inserting it in the wrong
socket.

% Free-moving built-in roll chart provides com-

plete data for all tubes.

% Newly designed Line Yoltage Control compen-

sates for variation of any Line Yoltage between
105 Volts and 130 Yolts.

Phono-jack on front panel for
plugging in either phones or exferncl amplifier
witl detect microphonic tubes or noise due to
faulty elements and loose internal connections.

The model TV-11 oper-
ates on 105-130 Volt 60
Cycles A.C. Comes housed
in a beautiful hand-
rubbed oak cabinet com-
plete with portable cover

denser

be used as an extremely sensitive Con-
Leakage Checker. A

relaxation quency is one per minute.

Superior's New Model 660-A

SIGNAL G

will detect leakages even when the fre-

47

AN AC OPERATED

ERATOR

PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment

SPECIFICATIONS:

® Generates Radio Frequencies from 100 Kilocycles
to 60 Megacycles on fundamentals and from 60 Mega-
cyctes to 220 Megacycles on powerful harmonics. @
Accuracy and Stability are assured by the use of
permeability trimmed Hi-Q coils. ® R.F. avail.
able separately or modulated by the internal audio
oscillator. — Built in 400 cycle sine wave audio
oscillator used to modulate the R.F. signal also
available separately for audio testing of receivers,
amplifiers, hard of hearing aids, ete. e R.F.
Oscillator Circuit: A high transconductance hep-

tode is used as an R.F. osclllator, mixer and
amplifier. Modulation is effected by electron
coupling in the mixer section thus Isolating the
oscillator from load changes and affording high
stability. @ A_F, Oscillator Clrcuit: A high trans-

duct: heptode ted as a high-mu triode
is used as an audio oscillator In a High-C Colpitts
Cireuit, The output (over | Volt) s nearly pure
sine wave, ® Attenuator: A 5 step ladder type of
attenuator is used.

The Model

lead aad instructions.

il
|

l' Please send md the units checked. I sm enclosing the down
payment with arder ancd agre2 to pay the monthly balance as
ﬂ shown. It 1s understood there will 9e no carrying. Interest or
any other charfges, provided I gend my monthly payments
ﬂ when due. Ir fs| further understood that should I fail to make
payment when {lue, the full unpaid balance shall hecome im-
DI mediately drte pnd hayabls.

q MOSS ELECTRONIC DISTRIBUTING C€O., INC.
Dept. B-83{ 38 Murray Street, New York 7, N.

Tubes used:
660-A comes

complete with coaxial cable test

Y.
Name. ...
Address, . ... ... e

City...

.. State.

I—&BEb as R.F. Oscillator, mix- $
er and amplifier. 1—6BEb as Audio Oscilla-
tor. 1—6Hb6 as Power Rectifier.

[ DI — P e R e e |

O MODEL 670:A ...... Total Price $28.40
87.40 down P Balance 33.50
monthly for 6 months.

MODEL TV-11 ..o
211.50 down payment.
monthly for 6 months.

0O MODEL 660-A .. .... To!
$12.95 down payment,
monthly for 8 months.

O T enclose B....000.. as down Payment.

0O Ship C.0.D. for the down payment.

Total Price $47.50
Balance $6.00

o

tal Price $42.9%
Batanes $35.00

b o e e o o o i —— i ———— = — - = ——— = - ——— — —— —— — —— o —

NOVEMBER, 1953
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with TRIAD
TRANSFORMERS

Triad doesn't expect a serviceman to recon-
struct or re-engineer a television chassis
to accommodate a replacement part.

»,  For that reason every Triad
. television component is
A f circuit tested.

. Q\ As an example,

Triad’s R-BS Series
Power Transformers,

listed below, are tube

socket types for use where
rectifier tube is mounted
directly on the transformer.

They are made for under-chassis

or top-chassis mounting and are exact
replacements for many popular chassis.

Piate Supply
Type Frlaments—Volts and Amperes
No. AC Vaolts DCMa
R-4785° nsvert 225 5V —3A 63\/ 10A.

—27A
Tube socke! type, wired tor 5U4G and designed 1o deliver ZSUV mh 80mid
condenser. fow capacity damper tube wrading

R-13BS * 70vVCeT 180 SV.—3A 63V —9A

63V —27A
Tuhe socket lype, wued for SUSG and designed to deliver 375V info 80 m f
condenser. low capacity damper fube winding
650V LT 240 5¥ —3A 63v —3A

R-4385 °

63V —12A
Tube sochet type wired for SUAG and designed to deliver 325Y mto 80 m fd
condenser low capacity damper tube winding

“B means Horizontat Mount: S, Socket Type

Triad Television Components will sintplify and
speed your service work. See your jobber

for Triad Television Components, cata-

logs and replacements guides, or

Write for Catalogs TR-538 and TV-53B

' TRANSFORMER CORP.
4055 Redwood Ave., Venice, Calif.

NEW PATENTS

arrive at the collector out of phase with the de-
sired amplifiel signal. To cancel this phase dis-
tortion, part of the carrier input is fed directly
through network L1-C1 to the L-C tank L2-C2.
Complete cancellation is effected by tuning L1-Cl
and choosing the correet tap-point on L2.

SEMICONDUCTOR PHOTCCELL
Patent No. 2,641,713

John N. Shive, Plainfield, N. J.
{Assigned to Bell Telephone Labs.,

When light strikes germanium, charges are lib-
erated within the crystal.
tron and one positive charge are released for each
photon absorbed. Due to current multiplication,
a transistor greatly increases this effect. This in-

Inc.)

vention discloses methods of obtaining maximum |

efficiency from a phototransistor. A junction-type

crystal of this type can release as many as 100 |

eleetrons for each photon absorbed.

@LAMP

LOAD

£
Fig.l IIM‘J
Fig.

Fig. 1 shows an NPN-type crystal with a bias
supply in series with a load. Light is focused on
or near its P region. This decreases the impedance .
of the crystal and permits more current to flow |
through the load. ‘

)]

L5

20 30
VOLTAGE
A=I80FC; B=98FC; C= 45FC; D=ROOM LIGHT; £2DARK
Fig.2

I'ig. 2—Output is in foot-candles.

FFor maximum efficiency, the germanium must
he speciully treated to reduce the rate at which
charges recombhine with it. The P zone must be
very thin (a few tenths of a millimeter). The N
zones, particularly the emitter, must have low
resistivity.

Iiir. 2 shows various outputs for different light |
intensities in foot-candles. The light source is u
tungsten lamp. The lead is 4,000 ohms.

PULSE MODULATOR SWITCH
Patent No. 2,633,528

Leroy S. Hutson, Bronx, N. Y.
[Assigned to United States of America as
represented by the Secretary of the Army) ’

This invention uses tubes in a modulating switch
cireuit. It can turn a high-power transmitter on
and off at a rapid rate. Such a switch is needed to
wenerate radar pulses, for example.

Negative pulses are fed to an inverter which
cxeites the triode grids in opposite phase. At the
instant shown, V1 receives a positive pulse, V2 a

www americanradiohistorv com

' for faster, more profitable servicing

Normally a single elec- |

1—Bias is in series with load.;

NEW FEATU_ RES make

PHOTOFAC'I‘

more useful than ever

Alignment Frequencies
right on photos adjacent to
adjustment number—to speed
vp adjustment,

i oC| o
. @, s—w  Voltages on Schematics
WI=i%% 1o help speed voltage analysis
"i,r':‘ 3 for quick location of trouble.
|
-y

Waveforms on Schematics
" reproducedright on the diagram
nrsn, at vital points for rapid analysis  »
—L by 'scope.

& S

Series Filament Schematic
for quick reference when receiver
employs series or series-parallel
combination filament string. é

B

s

w  Blank Pin or Locating Key

shown on each tube in placement
chart (top view) ta aid in substi-
tuting and replacing tubes
without chassis removal.

e Tube types on chassis top photo views
® Tube failure check chart in TV Folders
® Fuse location on tube placement chart
® TV Trouble-Shooting Aids Chart

o Tips on TV servicing in the field

® Color code on transformer lead

“

NOW! GET THE PROOF FOR YOURSELF!

We'll send you a Free Photofact
Folder on any receiver covered
in Sets No. 101 and following

Learn for yourself—at our expense—how
PHOTOFACT pays for itself by earning blgger
profits for you! Select any Folder appearing
in PHOTOFACT Sets Nos. 101 and following,
from the PF Index. (If you haven’t a copy,
see your distributor.) When you write for
your Free Folder, be sure to state Photofact
Set and Folder Number as shown in the
Index (offer limited to Folders in sets subse-
quent to No. 101). Get your Free Folder now.
Examine, use, compare—see why PHOTOFACT
helongs in your shop!

HOWARD W. SAMS & CO,, INC.
2205 E. 46th St., Indianapolis 5, Ind.

HOWARD W. SAMS & CO., INC.

RADIO-ELECTRONICS
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O Other
BIG Prizes!

$1000 in Savings Bonds

_econd Prize:

Osird prize' 600 in Savings Bonds
urth p,rlze. 500 in Savings Bonds
‘th prize: 400 in Savings Bonds
Sixth prize: 300 in Savings Bonds
Seventh|prize: 200 in Savings Bonds
Eighth prize: 100 in Savings Bonds
Ninth prize: 50 in Savings Bonds
Tenth prLze: 25 in Savings Bonds
Get an ENTRY BLANK with

the EASY CONTEST RULES
from yqur CBS-HYTRON DISTRIBUTOR

|
On this entry blank, complete in 25 additional
words or less: “I like the CBS- Hytron Certified
Quality Service plan because . Sign your
name, then print your namez and address below
your signatlire. Ask your Distributor’s Salesman or
Counterman to help you. Be sure to print his name
and company on line indicated. (I1f you win, he wins.)
Mail to C%@-Hytron Dept. (A), A Division of

Columbia

roadcasting System, Inc.,, Danvers,

-...FORD

"~ PANEL TRUCK

(painted with your name and

address and delivered to your door)

FACTS ABOUT YOUR

Certified QUALITY SERVICE Plan

If you could advertise nationally,
chances are you’d do just what CBS-
Hytron is doing for you. You'd tell
the world in LIFE and the POST
that you promise quality TV and
Radio service, parts, and tubes . . .
and at fair charges. And that’s just
what CBS-Hytron is doing for you
with advertisements that sell you as
a Certified Quality Service dealer .

a dealer in whom the public can have
confidence.

You'd identify your service repair
shop as the one people are reading
about in the magazines.

You'd use a Certified Quality Service
decalcomania on your door. You'd
use a Certified Quality Service window
streamer and the big LIFE and
POST easel display blow-up. Above
all you’d use Certified Quality Service
tags that tell your customer he is
getting more for his money when he

calls your service repair shop . . . be?
cause you Cerlify the quality of serv-
ice, parts, and tubes . . . and at fair
charges.

Yes, by using all this material, and
more to come, you cash in on your
big Certified Quality Service ad-
vertising campaign. Get your kit. It
contains all the material you need to
identify you as a Certified Quality
Service dealer. Ask your CBS-
Hytron distributor for special deal.

To be eligible for Contest prizes, you
must be actively participating as a
Certified Quality Service dealer by
using the CBS-Hytron Certified Qual-
ity Service Promotion Kit; including
tags, decalcomania, window streamer,
and easel display blow-up. Awards
will not be made to any dealer or
serviceman not parficipating by Dec-
ember 15, 1953,

T ————— e e e E———— e — —

Massachusg&tts ; .
| S m o
‘ ol |

“,*w‘CBS -HYTRON, Danvers, Mass.

= ‘:g«, ‘;f_ H { Please rush me the Certified Quality Service promotion kit,

GET YOUR KIT AND CONTEST ENTRY SLANK | ~ /i ©4¢, o containing:
i

|
N [0 ] |

TODAY! ASK YOUR DISTRIBUTOR. .. g s -~ 1. 18- by 28-inch LIFE and POST easel display . . .
OR MAIL COUPON B i { 2. New Certified Quality Service decal . . . |

- o abe
BUT DO IT NOW! '\’ Juis TAE P “.“:\ [ 3. 8- by 23-inch window streamer . =
' i
= 4. AND 250 Certified Quality Servxce tags imprinted with
)‘ \ ant 3 Radio va 1 MY name and address. |
Q\M\m {haryes }Az .
. uir } RE IS MY 3-LINE IMPRINT: I
\ and Senvict- w1 1 |
= ,‘..‘..m-ﬂ-"‘ o w:j e Name
""' = i B (please print) I
i Street '
CBS HYTRON Danvers, Massachusetts I |
i City. State |
Manufacturers 41 A Division of Columbia Eroadcasting System, Inc. . o
Receiving Tubes Since 1521 i I enclose $2.00 to cover the cost of imprinting. ]
|

: Signed: l
A member of the CBS family . . . CBS Radio » CBS Television » Columbia Records, Inc. I
CBS Laboratories ¢ CBS-Columbia, Inc. » and CBS-Hytron | P.S.Please send me also entry blank with easy Contest ruleg, :

e ome ct e e E— — — —— . — S Sme SRS S Cme A

INOVEMBER, 1953
|
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LOOK at these |
LOW PRICES |

THEN COMPARE |

WITH ANY AERIALS
oo« ANYWHERE!

RADELCO
BAR-X
DIPOLE

with the exclusive
HIGH CHANNEL
DIRECTOR BAR
Definitely improves perfor-
mance on high channels.
Heavy duty construction thru-

out. All boom fittings are pre-
assembled.

SINGLE STACK

45

LIST PRICE

Model RS-751
Single Stack

DOUBLE STACK
Model RS-751 Model RS-752
List Price $7.45 List Price $15.75

QUAD STACK
Model RS-754
List Price $35.00

@ RADELCO 5 ELEMENT YAGI

Ideal for Extreme Fringe Areas

e Aluminum elements pre-assembled on a 1” steel
boom. U-bolt mounting assembly accommodates up
to 113" mast. Exact 300-ohm impedance. Fittings and
brackets of heavy gauge steel with thick zinc plating.

Model Chan. List Modet Chan. List
YS-502 2 $12.00 Y$5-506 [ $9.25
YS-503 3 11.35 YS$-507 7.00
YS-504 4 10.65 thrv

Y5-505 5 10.00 Y¥S5-513 7.00

AS LOW AS

. :s]i[(,()

R LIST PRICE
5

odels Y$-507 |
thru Y$-513

HADELGD

MANUFACTURING CO.

7580 GARFIELD BLVD.
CLEVELAND 25, OHIO

www.americanradiohistorv.com

NEW PATENTS

negative pulse. Under these conditions V1 has low
plate resistance and the resistance of V2 becomes
very high, practically isolating the lead L from
B minus. Therefore L transmits 2 large positive
pulse to a transmitter T.

When the signal pulse goes off, V2 passes con-
siderable current since it is unbiased. The large

po—
i B+
3
<
JN, >

PHASE INV
4

current through R biases V1 at or near cutoff. L is
nearly isolated from the B plus terminal, while its
resistance to B minus is low. Thus a large negative
pulse feeds T to block the transmitter.

The output lcad L may be connected to the
transmitter screen grids. When it is positive, full
power is radiated from 'T. When L goes sufficiently
negative, it blocks the transmitter.

POCKET RADIATION METER
Patent No. 2,634,374
Francis R. Shonka, Riverside, .

{Assigned to United States of America as
represented by the
U.S. Atomic Energy Commission)

Handling and working near radioactive material
can be very dangerous. The radiation passes
through the human body, destroying living tissue
in its path. 11l effects may not be noticed until
long after the damage is done. Therefore radiation
must be measured at frequent intervals to deter-
mine whether an individual is in danger. For pro-
tection, the technician may carry a dosimeter to
indicate total exposure during a given period. This
patent discloses a dosimeter that is convenient to
carry, easy to calibrate, and inexpensive to make.

Fig. 1-a shows the instrument, which is a com-
bined microscope and electrometer. It is housed
within a metal cylinder with a removable cap at
the bottom. An optical system with four lenses is
focused on E, a quartz fiber. The position of E is
observed on a calibrated scale through the lenses.

The quartz fiber and metal housing constitute
an electrometer for measuring electric charge. The
fiber, insulated within an ionization chamber,
terminates in a contact. Below it is a second con-
tact. normally in the position shown. The lower

S

—
N/

/I

~—L

CALIBRATING
T SCALE

—L

oA

PRI FTT e P IO

OPTICAL
*TSYSTEM

NN

D O i P P

3N P P

2t

AL AR TRLLR AL AR S L AR a

i

IS S5 S5

(N
LY
3

R T l.
SR

AR e

RADIO-ELECTRONICS


www.americanradiohistory.com

SYNKOTE FLATLINE
{nom. 5D — 100 mil weh)

SYNKOTE PERFORATED
{60 mil web)

SYNKOTE ULTRATUBE

-

SYNKOTE OVALTUBE

SYNKOTE JUMBO
(135 mil web)

SYNKOTE SHIELDED
(300 OHM)

SYNKOTE| ROTOR CABLE
{flat. 3. 4, 5 conductor)

SYNKOTE ROTOR CABLE

{round; 4, 5, 8 conductor)

=

SYNKOTE COAXIAL
{72 ohm Jr. Coax)

NOVEMBER, 1753

SYNKOTE COAXIAL
{RG 11/U and 59/U)

No matter what your needs . . . from
50 ohm Flatline to heavy, rough-
tough Jumbo Ovaltube . . . it’s made
by Synkote . . . and it’s made better!

From precisely constructed air-
dielectric TV wires . . . from the in-
side to the outside . . . physically or
electrically—Synkote wire is superior.
Get the best—at no added cost.

Discover how you can benefit by giv-
ing and getting better service . . .
make more profits . . . if you use
Synkote TV wires. Call your Plastoid
representative or write us—Now!

“Manufactured by the mile . .. tested by the inch

PLASTQHD

42-61 24th St., Long Island City, N.Y.

www americanradiohistorv com
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GUARANTEED!

to outperform all others

List Price
$ 31.90

n‘g‘"l%“ﬂaﬂer

ANTENNA

4 Broad Bard cut ts chammel, (slmear Unlomma -
covens /0 and mote chanmels on cach 4idhe of cut chammel

Testimonials have been' received to verify perfect reception up to 60 miles and more

from station.

PROVEN UNSURPASSED . . . in Little Rock, Ft. Smith, West Palm Beach, Muncie, Dayton,
Henderson, Handford, Cal. and all other new UHF areas.

ELIMINATES . . . the most difficult fringe problems — brings in PERFECT reception

where picture is snowy with other antennas . . . eliminates ghosts . . . has high front

to back ratio, very sharp directivity and very low noise level.

COMPLETELY ASSEMBLED . . . READY TO MOUNT ON MAST.

www.americanradiohistorv.com

T e S Eweg = =1 g e SRS BT RE op Doy TRl te B e
1 Toke this coupon to your Tel-A-Ray Distributor and get your Sample Super Fringe Master on this money back 1
guarantee today! ) . '
VoK you do not have a Tel-A-Ray Distributor in your area, mail the coupon direct to Tel-A-Ray Enterprises, Box )
§ 332, Henderson, Ky, .
' ]
§ Please rush me one (1) Stacked Array UHF Super Name. ..o o BTN oo m emetin e i
)} Fringe Master cut to channel Via Railway Express 1
Prepaid today. | understand that if this antenna Street Address................... City. revreers Stat€L e f
i d of Il oth t 1 Y
e T e e e Fam @i Distributor..............Deoler_..._... Consumer '
b retum it within 15 days Freight Collect and my
[} . x ]
‘ money will be refunded or bill cancetled. 1 8ilt me QShip C. 0. D, 011 am enclosing check ¢
G s aa 2 i

NEW PATENTS

contact may be pushed upward (against the force
of a spring) by a switch. Since the switch is
enclosed in an airtight chamber, it is closed by an
external magnet. This is done by removing the
cap, placing the dosimeter between the poles of an
electromagnet (mot shown), and energizing the
latter to attract the armature.

Fig. 1-b shows a more detailed section of the
instrument. The electrometer is charged from a
d.c. source of predetermined voltage. The charge
between the fiber and the outer cylinder deflects
the fiber as shown by the dotted lines.

Radiation through the ionization chamber causes
a loss of charge. With continued exposure, the
fiber gradually returns to its normal position. The
position of the fiber may be observed at any time
through the optical system, so that the technician
may continue to work as long as his dosimeter
does not show excessive exposure to radiation.

KINE CONTROL FOR COLOR TV

Patent No. 2,633,547
Harold B. Law, Princeton, N. J.
{Assigned to Radio Corp. of America)

1 Multicolor kinescopes have individual phosphor

lines or dots which must be excited at precisely

‘ the correct instants. For example, the green phos-
phor must be excited only when the signal repre-

' senting green is present. The same is true for the
red and the blue.

| B oy |
CLIPPER

BUVIEO 56 el I
A}

| r——GH
| Rep vibEo S16 3

' s
| Sl GENERATING LINES ~b

The two-sided sereen is shown in Fig. 1-a. The
front surfuace is wlass. Behind it are phosphor
layers in groups of three. Each group contains a
vertical line of phosphor for red (R), one for
green (G), and one for blue (B). The lines extend
from top to bhottom of the screen. Behind the
phosphors is an aluminum layer for reflecting
light. Finally, signal-generating phosphor lines
are placed behind each green phosphor, as shown.

Fig. 1-b shows a multicolor kinescope with the
special two-sided screen. As the beam is deflected
horizontally it cuts across the signal-generating
phosphor lines, and the impact results in light
emission. The aluminum backing prevents the
light from reaching the face of the tube, but
reflects a large portion of it through a lens to a
| photocell PC. The signal is clipped and fed to a
delay line. Separate amplifiers energize switches
which pass the video signals.

As the clectron beam strikes any signal-generat-
ing phosphor, a signal arrives at the relay line
and immediately operates the first switch. This
switch transmits the video signal representing
green. Thus correct timing is maintained since
| only the green video signal should excite a green
phosphor. An instant later, the delay line will
feed a signal to the second switch which passes
the blue signal. This delay is equal to the time
required for the beam to move from the green
phosphor to the blue. END

RADIO-ELECTRONICS



www.americanradiohistory.com

| TECHNOTES

PHILCO 48-1270 RADIO

A few of these sets have been brought
in with complaints that the power
switch doesn’t work, thus making it
impossible to turn the set on or off. In
most cases, this trouble is caused by an
error in assembling the push-button as-
sembly and not by a defective switch
as might be suspected.

Two rivets| were supposed to be used
to fasten the|trigger to the push-button
arm, but in s¢me receivers only one was
used. When the second rivet is left out,
the trigger eventually loosens up so it
will not operdte the switch. One way to
correct the trpuble is to remove the en-
tire push-button assembly and install
a second rivet. This is a difficult, time-
consuming job.

It is much easier to make the repair
by soldering the trigger to the arm. In-
sert a piece af wire of the correct size
into the holeg provided for the second
rivet and then solder the trigger to the
arm. You muyst use a small soldering
iron for the jpb because working space
is limited. Do|a good soldering job and
the switch will work perfectly.

If you should find it necessary to re-
move the push-button assembly, realign
the set when the assembly is reinstalled.
Realignment is not required if the re-
pair is made |by soldering the arm to
the trigger.—Ross Harris

INTERMITTENT HUM

Recently, I [came across a regulated
power supply that had a bad case of
intermittent Gd)-cycle hum. Checking the
tubes showesthe 5V4-G rectifier to
have intermittent emission from one
plate. A further check showed that one
section of the heater was intermittent.
The trouble wias eliminated by replac-
ing the tube.—rCharles Erwin Cohn

$-E 16C113
The symptomhs were unstable vertical
syne, horizontgl pulling, and failure of
the constrast rontrol to operate prop-
erly,

The trouble| which may also occur
in G-E models 16T3, 16T4, and 16C116,
was traced t0|a high-resistance short

SL7-GT SINC AMPL & CLIPPER

2
! 1
)
LSWESD

0 CONTRAST CONT

in the .01-uf 'coupling capacitor be-
tween the syne¢ amplifier and clipper
sections of the| 6SL7-GT. This capaci-
tor is shown as C354 in the manufac-
turer’s diagram. Replace the defective
component with a 600-volt molded ca-
pacitor.—Edgar B. Kastelberg

In some areas, the vertical hold ad-
justment is critical. To improve vertical
stability, try replacing the 6CB6 first
sync amplifier with a 6AUS6. After in-
serting the 6AU6, note the broadening
of the vertical Jock-in range by slowly
rocking the vertical hold control.—Don-
ald A. Weiler

NOVEMBER, (953
1
|

CAI’EHA%T 320, 322 & 324
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You, too, can have the lines—that meet your exact
leadline conditions — whether you are a TV Set
Dealer or Service Organization making the finest
television reception installations, or a TV fan that
demands sharp, “SNOW-FREE' pictures.

We specialize in the manufacture of television transmis-

sion lines — built with only one idea in mind: “THE FINEST
TELEVISION RECEPTIONY

For UHF and VHF

“*SHEATH-LEED'' — the all-weather leadline for the tough-
est conditions: Salt spray in coastal areas; hot, humid
weather, or for frosty, icy, wintry wind-whipping conditions
which impose o severe tax...Pure Polyethylene Tubing
encasing Standard GOODLINE AJRLEAD.

“GOODLINE’* AIRLEAD—standard of leadline excellence
—with 80% of the loss producing web removed. Correct
impedence for sharp, “snow-free” pictures. Of pure poly-
ethylene with flexible stranded copper-clad conductors.

MANY IMPORTANT FEATURES.

NEW FULL-WEB “SHEATH-LEED'’ — the pure polyethylene of “SHEATH-LEED" and full
characteristics of GOODLINE AIRLEAD — but NO PERFORATED WEB. No 20 (7 strand 28)
copperweld wire in pure electronic golden clear polyethylene — with a pure silver-gray poly-
ethylene sheath overall — for Maximum Weather Protection.

SOLD BY LEADING
JOBBERS & DEALERS

Send coupon NOW!

Get samples "'in your hands”
—you’'ll realize why

Don Good Products make

the finest television
reception possible.

DON GOOD, INC.

1-10
1014 Fair Oaks Ave., So. Pasadena, Calif.

Please rush Samples and Complete Infor.
mation covering Don Good Prodycts.

Nam

Street.

City State

WANTED

WE NEED YOUR SURPLUS
ELECTRONIC EQUIPMENT
WE PAY TOP $$$ FOR:

W RADIO RECEIVERS * PLUGS

w TRANSMITTE * CORDS

% ARC-J % RELAYS

¥ ARC-3 % TELEPHONE

% ART.13 MATERIALS

% CONTROL BOXES % AN CONNECTORS
% INDICATORS % WE BUY

Y CLAMPS ANYTHING!

Write, Wire today! Tell ws whot you Kave,

TALLEN CO., inc., Dept. RE
159 Carlton Ave., Brookiyn 5, N. ¥,

WE ARE QUICK & CASH BUYERS
We're looking for surplus inventories of all types of
electronic parts—recelving, transmitting and special-
purpose Tubes. Anything in the Radlo-TV and elec-
tronic fleld.
SMALL or LARGE QUANTITIES—
SEND US YOUR LIST

Submit where 1bl
and prices. NAT ADELMAN

168 Washington St.. New York 6, N, Y.

of each item

OSCIL-O-PEN

Extremely convenient test oscillator for all radio
servicing; alignment ¢ Small as & pen ¢ Self
powered e Range from 700 cycles sudio to over
600 meﬂcyclea uht. e Output from zere to 125
V. e w in cost e Used by 8ignal Corps
¢ Write for information,

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

www americanradiohistorv com
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ELECTRONICS

Learrt on REAL EQUIPMENT!
in Best Equipped School of its
kind in U, S.

Prepare for your future NOW ! Come to the Great
Shops of Coyne. Get practical training in oppor-
tunity fields—TELEYISION-RADIO—ELEC-
TRICITY—ELECTRONICS. Preparefora
better job in Industry or better service rating
if drafted.
WE TRAIN YOU IN CHICAGO

At Coyne you learn on real, full-size equipment.
Trained instructors show you how. then you do
shop jobs yourself. No previous experience or ad-
vanced education needed

Approved for Veterans
Finance Plan —Enroll now, pay most of tuition
later. 1f you need part-time work to help out with
living expenses while at Coyne, we'll help you get
it. Special tuition plan for men of draft age.

Clip coupon for Big F: Ilustrated
FREE BOOK Boli N saiesman willcali, Act NOW.

"\ ¥
CCNE
| I |

810 S. Paulina St.,Dept.83-81H |
Established 1899
APPROVED for VETERANS | -
—— ——— ——— | l
8. W. COOKE, Pres. =
COYNE School ]
810 S. Paulina St., Chicago 12, Iil., Dept. 83-81H
Send FREE BOOK and fulldetailson: l

O TELEVISION-RADIO O ELECTRICITY

Y T Y T |

TECHNOTES

TRUETONE A.C.-D.C. SETS

Unusually short tube life in some
Truetone a.c.-d.c. sets using a 35W4
or 35Z5-GT rectifier may be caused by
an error in wiring the rectifier heater
circuit. I’ve found several cases where
the hot side of the line connects to the
pilot lamp tap instead of to one side
of the filament. This applies excessive
voltage to the heater string and short-
ens tube life.

This condition can be cleared up by
changing the line cord connection from
the pilot lamp tap to the high side of
the rectifier filament—usually pin 2 on
the 35Z5-GT and pin 4 on the 35W4.—
J. E. Ryan

MORE WIDTH FOR GES801

You can increase the width of the
picture about 1 inch by replacing the
5Y3-GT rectifier with a 5V4-GT and
connecting a 80-uf electrolytic capaci-
tor in parallel with the 30-uf input
filter capacitor C63. (Better install a
20-ohm, 2-watt resistor in series with
each plate lead to bring the plate-supply
impedance up to the minimum value
specified for the 5V4-GT.—Editor)—
Lyle Briggs

ZENITH H401 PORTABLE

The complaint was hum with slight
distortion all over the band when the set
was plugged into a 117-volt a.c. outlet.

After the usual tests and substitu-
tions failed to clear up the trouble, 1
tried shielding the 1S5 detector. This
didn’t help, so I rewired the socket and
substituted a 1U5 in place of the 185.
This eliminated the hum and distortion.
The 1U5 is an improved electrical
equivalent of the 1S5. The new internal
structure and pin connections reduces
any tendency toward microphonics and
hum and minimizes play-through from
the diode detector to the control grid.—
Albert L. Sohl

HUM IN MOTOROLA 52R

Modulation hum when a station is
tuned in may be caused by insufficient
bypassing action of the .047-pf capaci-
tor between the 35W4 plate and the B
minus bus. It can be eliminated by re-
moving the capacitor from the plate
and conneecting it to pin 6 on the 35W4.
This circuit change was made in the
HS-289 plated chassis using the same
circuit. (See “Plated Chassis” in the
December, 1952, issue.)

The complaint can be cleared up,
without removing the chassis from the
cabinet, by simply connecting a .05-uf,
400-volt molded-paper capacitor across
the male part of the line interlock con-
nector.—G. P. Oberto

WHINE IN AUTO RADIOS

A high-pitched whine heard over an
auto radio is not always an indication
that the auto’s generator or noise-filter
capacitors are at fault. This has also
been traced to a leaky oscillator-mixer
or if. amplifier tube in the receiver.
Replacement of the leaky tube will
eliminate the trouble. Also check the

r.f. amplifier.

—John A. Comstock. END
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FIX 3 OUT OF 4

Television and

Radio Receivers
Just by
reading
this one
book!

Here’s the practical tele-
vision and radio repair
book for you—easy, plain,
and simple, and written for
the man with no technical
training.
Just think—without math or heavy circuit theory,
you can start doing actual repair work even
before you finish the book! No trick methods—
only the sound, correct, safe way to do things.
Read it and—so quickly it will surprise you—
you can fix your own and friends’ sets . .. get a
service shop job . . . even start your own money-
making business. Here's the reason you'll learn
so quickly: You deal only with the things that
g0 wrong in sets—the parts—instead of spend-
ing klong weeks studying circuits and doing lab
work.

TELEVISION AND
RADIO REPAIRING

Gives all
these helps:

How to run your
own business
How to test and
replace tubes
How to test tubes
without equipment
How to eliminate
receiver noises
How to improve
dim TV pictures
How to solder
How to repair, re-
place and adjust:
—Power supplies
—carbon and
wire-wound re-
sistors
—controls and
switches
—condensers,
coils, and
transformers
—tuning devices
How to fix phono
pickups
How to repair
wood and plastic
cabinets
How to install, ad-
just, and repair
different types of
antennas

and many others

by John Markus
Assoc. Editor, Electronics
556 pp., 225 illus. $7.95

Simple! Easy-to-read!
For every television and
radio part, no matter
what make the set is,
Markus shows you how to
recognize symptoms of
trouble . . . how to test
to make sure . . . how
to order the new part .. .
and how to install it. He
explains everything in
plain language and uses
pictures throughout so
you actually see what he’s
talking about.

Be a well-paid repairman
—Even start your own
business
Here's your chance to
share the big money going
to servicemen today —
without investing a good
deal of cash — and by
starting right in your
own home or working for

a service outfit.

The book tells you what
few tools to buy, how to
make a service call. how
to collect the bills. It
shows you how to test
television and radio parts
with a multi-meter.

Just one repair joh pays for the book!

10 DAYS' FREE EXAMINATION

privilege.)
{Print)
Name

Company
Position

McGraw-Hill Book Co., Dept. RE-11,

330 W. 42nd S¢., New York City 36

Send me John Markus’ TELEVISION AND
RADIO REPAIRING for 10 days’ examina-

[
|
|
|
tion on approval.
$7.95, plus few cents for delivery, or re- |
|
|
|

In 10 days I will remit

turn book postpaid. (We pay for delivery
if you remit with this coupon; same return

(This offer applies in U.S. only) 1
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®@630 Volt-Ohm-Mil-Ammeter

“speaks” for itself in any company

meter has many significant advantages

and features that make it stand dis-

tinctly apart from similar instruments
in its price class. Actually in components, in
engineering, in minutely accurate perform-
ance, Triplett 630 closely approaches lab-
oratory standards.

TRIPLETT 630 Vclt - Ohm - Mil - Am-

Since the scales of ary VOM comprise the
means by which it makes its multiple serv-
ices most valuable, the legibility and easy-
read-ability are of primeimportance. Triplett
engineers have created in Triplett 630 the
longest scales available in this size tester.
(The upper asc by actual measurement is
four and three-eighth inches.)

NOVEMBER. 1953

MODEL 60

Regac?

This long-scale factor accounts for the
ease with which precise readings are easily
made. Further legibility is gained by use of
black and red scale markings. D.C. and D.B.
are black and white. A.C. and Ohm mark-
ings are red on white. Ohms from one
hundred million to one-tenth ohm mark the
range of this amazing scale. On low ohms,
center scale reading is 4.5 ohms.

The Single Switch

Further indication of the practical skill and
engineering “know-how’ behind Triplett
630 is the Single Switch. Its simplicity of
operation assures no burn-outs thru momen-
tary memory lapses. There is instant switch-

www americanradiohistorv com

ing to desired circuit thru a single 213* knob
flush with the face panel. The molded switch
itself embodies the most advanced engineer-
ing practices. Fully enclosed, the silvered
contacts are kept permanently clean. Its
rugged construction means stronger per-
formance and longer life.

These two factors are but samples of the
many ways in which on-the-job needs have
been anticipated and provided for in a
beautiful streamlined tester. It provides
A.C.-D.C. Volts, D.C. Micro-amperes, Milli-
amperes, Amperes, Ohms, Megohms, Deci-
bel and Out Put readings in a no-short
design embodying interior construction with
all direct connections; no harness cabling,
Its fool-proof wunit switch construction
houses precision resistors in insulated re-
cesses in direct connection with switch
contacts.

Study the following Ranges and descrip-
tions and compare them point by point
with any similar instrument for conclusive
proof that Triplett 630 “speaks’’ for itself
in any company.

Ranges

D.C. Volts: 0-3:12.60-300-1200—at 20,000 Ohms/Volt
(For Greater Accuracy on TV and other High Re-
sistance Circuits.)

A.C. Volts: 0-3.12-60-300-1200-6000—at 5,000
Ohms/Volt X
(For Greater Accuracy in Audio cnd other High
Impedance A.C. Circuits.)

Decibels: =30, 4-4, 416, 430, 444, 456, +-70.
(For Direct Reading of Output Levels.)

D.C. Microamperes: 0-60—at 250 Millivolts.

D.C. Milliamperes: 0-1.2-12-129—at 250 Millivolts,
D.C. Amperes: 0-12—at 250 Millivolts.

*Ohms: 0-1,000-10,000—(4,4-44 ot center scale).
*Megohms: 0-1-100— (4,400-440,000 center scale).
Output: Condenser in series with A.C. Volt ranges.

*Resistance ranges are compensated for
grealest accuracy over wide battery voltage varia-
tions. Series Ohmmeler circuits for all ranges
to eliminate possibility of battery drain when
learing switch in Ohms position.

Get a Triplett 630 into your
own hands at your distributor,

U.S.A. Dedler Net $3950

TRIPLEYT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO

R
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Chech!

Price

6BL7GT o .60

T.v. PIX
TUBE BRIGHTENER.$(.590
LOTS OF (0

these NJRT TUBE prices
70% 10 90% off list

Type Type Price
6X4 .35
6X5GT .35 G t
ox3 35 uarantee
12AL5 .40
12AT6 ,.,. .35
i2AT7 .., .54 ALL NJRT TUBES
legg ce.. .38 ARE BRAND NEW
12407 .., 41 .
e ooea el AND FULLY GUAR
12AV7 ..., .67 LU BB EEOLET
12AX4GT,. .46 YEAR.
12AX7 ..., .49
12BA6 ... .36
12BA7 ... .44
12BE6 ... .37 Type Price  Type Price
12BH7 ..., .65 25L6GT 37 42 .40
128A7GT .. .42 25W4GT 45
128K7GT ,, .46 25Z6GT .35
, 128N7GT .. .50 35A5 ...... .50
. 128Q7GY ., .42 35B5 _..... .38
. I12SRZMET. .47 35C5 . ..... .37
6U8 ... . .59 12V6GT ... .60 35L6GT ... .40
6VEGT .37 19BG6G ... .96 35W4 ... .35
6W4GT ., .42 1978 oo W77 3823 ..., .43
6W6GT ... .45 25BQ6GT .. .60 35Z5GT ... .35

Free 50

Assorfed Condensers
with each $25.00 1ube order.

Many 7 volt types not listed, All tubes individually boxed. Minimum order
$10.00. Tubes offered subject to prior sale. Prices subject to change. Orders
shipped prepaid if check is enclosed.

For T.V. sets where voltage supply
it low AC LINE BOOSTER with
safety fuse and switch ....$5.95

25% deposit required on c.o.d.

shipments.

SEND FOR FREE TUBE LISTING.

'NEW JERSEY TELEVISION SUPPLY CO.

906A WESTFIELD AVE, ELIZABETH, M. J.

EL 3-6166

CONVERT TO UHF

New UHF station in your area

here's all you need to get it on

your set,

1. UHF Bow-tie Ant.
famous make ..

2, UHF-VHF Coupler

3. UHF-YHF Electro-Yoice
converter

. 3.24

PURE POLYETHYLENE WIRE

SPECIALST

FAMOUS MAKE ANTENNAS

10 element conical, 3" alum
tub’a, wood dow'

Window conicals ....,.... $3.75 ea.
“'V'? beam, 35”7 alum. tub'g

wood dowl'g

Bow Tie, UNF

Indoor antenna, metal base,
tip-proof ... ..., ..., .., $1.15 ea.
Corner Reflector—UHF—Quick Rig.$10.0S ea.
12 10t Jieiivencoannonnns $8.38 ea.

55 MIL—22 GA wire 1000 ft  $12.00 FAMOUS MAKE GOMPONENTS
100 MIL—20 GA wire 1000 ft $18.00 5" PM Speaker, Alnico =5 .68 oz, .. ... 1.25 ea.
Tubular Twin Lead 1000 ft $29.65 500 mmfd—20 KV Aerovox HI- Q “Cond. | .59 oa.
.................. ea,
FAMOUS pg’rtnmg Arrestors .54
MAKE LINE FILTERS '(’::gsm&".rf"::r“" '5-58 ea,
for cos, - . a.
SELENIUM RECT. ~'n'a“-l'l'£'?'n'€'”";'v'f;:‘m‘}? 50,30 (50 V Cond. R
.. n . B
Individually boxed entent lghts. a2 ear '1;‘,’,?,‘,1“‘;;3,2";,“",';‘, ';’6"_ - g% ::‘
rrent e wo_set coupler Printed Cir, ........ .. 5
Gurrent  each 6 lot/ea Klr |oo asrtd UHF.VHF Cnunle’;‘llone feaddown 1.50 ea
200 ma 1.25 ... 1.85 ea. Hermetically sealed ... .. . ... .. . . 2.65 ea.
2%0ma  1.45 ... Kl‘TbIOO molded ton traps—single—6 for $i.80 '35 ea,
300ma 1.60 1.45 KI;{ |83"d 1.85 ea. len traps—double—6 for $3.00 .. .. .. .55 ea,
3%0ma 1.75 1.58 u nlasti:"g:x springs 4 prong universal Vibrator 6/1.25 ea, 1.49 ea.
450 ma  2.05 1.85 7732 x05” (.75 ea.

COMPLETE STOCKS OF:

ATR. IRC FOTOEACTS
CINAUDI-  JENSON SPRAGUE

GRAPH NEEDLES STANCOR
DUMONT  JFD STANWYCK l
EICO LITTLEFUSE SYLVANIA
EICOR  PENTRON WEBSTER

. RAM ELECTRIC 21-26 36th Ave.
YOICE | OKN F. RIDER WELLER L. LC.6 N Y. :.I&'f"z"'%'&“oo
ECELIT
CEMENT SAMS SARKES-TAREZAIN Minimum Order $5.00—All Merchandise Fu")& Guarv-

anteed. 25% Deposit with Order, Bal, CO

The

RADIO-ELECTRONICS ANNUAL INDEX
Will Appear in our
DECEMBER ISSUE. WATCH FOR IT!

www americanradiohistorv com

MISCELLANY

IN NOVEMBER

OVEMBER will be a generally

quiet month for the TV dx en-
thusiast. There will be slightly more
sporadic-E dx than in the past two
months, but, in nearly every instance,
the periods of dx reception will be
shorter and the reception inferior to
the summer season.

Receiving conditions will be tapering
off toward the winter minimum, and
fringe-area reception can be expected
to deteriorate in average quality as the
colder weather approaches. The more
northerly parts of the country will be
feeling this more than in the South,
where tropospheric reception can be
expected to hold up well for at least
another month.

The newcomer to TV dx may get
the idea that only the summer months
provide anything of interest. Nothing
could be farther from the truth. TV
dx can occur at any time or season;
it just shows up less often in the next
few months. Tropospheric propagation
can be very good in November, too,
though there may be only one or two
periods in the month when the weather-
man will be working for us. Watch
for the mild, calm, “Indian summer”
days, with high barometer and a grad-
ually thickening haze in an otherwise
clear sky. The evening and early-morn-
ing hours are almost certain to provide
above-average signals over distances up
to about 300 miles during such typical
fall weather.

High-band propagation will fall off
considerably with the coming of cold
weather, and it is likely that u.h.f. re-
ception will not be as good as during
the summer. However, our experience
to date with u.h.f. has been so limited,
that we don’t really know much of what
to expect from winter weather. Obser-
vations on the comparison between low-
band, high-band, and w.h.f. reception at
various distances are welcomed. With
the opening of so many new u.h.f. sta-
tions, large viewing audiences will be
developed. This will probably lead to a
great deal of information on TV dx in
the u.h.f. band. We’ll pass it on as we
get it. It should prove very interesting.

November should see some aurora
borealis displays. Here is another op-
portunity for the dx observer. We need
more detailed reports on any unusual
reception experienced while aurora
lights the northern skies. Turn those
arrays toward the flickering lights, and
try all the v.h.f. channels. What you
pick up may be hard to identify, be-
cause of the diffused nature of the
auroral reflection, but don’t let that
keep you from trying! END

RADIO-ELECTRONICS
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11 to 30 Mc

... covered by two new RCA Companion Signal Generators for

telkting and trouble-shooting audio, AM, FM and TV equipment

AN

"~ RCA WA-44A
Avudio Signal Generator

Continuous sine-wave coverage from
[ 11 ¢ps to 100 ke

ONLY $8750 &%

7

Features %ew RCA-type oscillator having wide
frequency range, and frequency stability of = 3%
or better. Regulated power supply. Amplified agc
circuit instires an output uniform within =1 db
over entire frequency range. Total harmonic
distortion,| 29 or less. Has direct-reading scales.
Can be used with high- or low- impedance circuits.
Useful for all response measurements. Has sepa-
rate line-f*‘equency output for inter-modulation
distortion jmeasurements. Compact, weighs only
10 1bs. Acjoperated.

RCA WR-49A
RF Signal Generator

Continuous coverage on fundamentals
from 85 K¢ to 30 Mc

ONLY $5950 L

<
g
(QL
<
‘ PN
Features built-in dc blocking capac- *\‘° 0090/
itors. Places|no dc load on circuit under — e’
test . . . protects instruments when con- Built-in 400-cycle oscillator for internal 6‘\5\ Q\Q\ /;
nected to B-plus circuits. Cathode- modulation. Modulation percentage y‘ °«"/ o5
follower output stage isolates oscillator continuously variable. Dial calibrations S &
from effects| of load reactance and re- accurate to =19 on all six bands. Com- & \$°°/ < K
sistance, thereby maintaining good out- plete shielding of copper-plated cabinat 7 ,'6*’\ Q\e' &)
put waveform, voltage regulation, and and. of cables for minimum leakage. /& ¢°+ < oo‘o ob"°é$?
frequency stability of the oscillator. Compact,weighsonly 81bs. Ac-operated. y ( o4 ,9’"9- ) & hv,v'eﬁ
| (9%

® | // 6¢ 0990 ov’
RADIO CORPORATION of AMERICA ‘(& s
é’

TEST EQUIPMENT HARRISON. N.J. RS
v

NOVEMBER| 1953
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|
BARGAINS - BARGAINS -

BARGAINS

d All Brand New l
Standard ol
Individually Boxed
Brands Far Below Wholesale Gost gl |
0za . ..., .66 | BAC7 .. .1.29 1 6BG6 ...1.99]6SL7 ... .96]1 = |
5 ... 89|eeHe [ " 83 |6sN7 | me|1
9 1.24 | 6BK7 1.26 | 6sqQ7 ... .63|1 ° {
139 |esL7 (..1.14 |eTs . 10001
1.34 | e8ge .. 1.35 |eus . 1141
.83 | 6BQ7 1.49 | 6veGT 711
71 | 68NS 114 ewa . 73l 1
.79 | 6827 1.59 lews | 11 >
b e e —
83 59 | ex8 | o)1
72 71l 7es | 71f1
o S5 gl v ol
:8" e ‘2,:"7_- 1:?3 ; DISCOUNTS
63 139 h s0 m
: . 2 . 3 g
gl Al il
106 85 |13a06 77| 3 At 110%
74 72 1 12407 04l 3 ‘
Wen SANDER-POLISHER R.M.S. TELEVISION
’Hvre iz the unit you f“%-._ BOOSTERS |
wve  heen  waiting ey P.6, SP-5,
for. Dues everything E ) e S Mouclsssr- P et

from sanding your
rar to polishing
vour shoes, Largo
sanding area a full
13%4" sq. Light-
weight, easy to use.
Coniplete  with on-
oft switeh, 6 sheets
of samd paper and
pulishing cloth, Powerful high speed cool operating
motor. Choire of 3 colors: Black, Fire- Engine Red,
and Marbled Green. 110-120 volts 60

10.46

eyeles, AC only,

List Price $13.95  Net Price

BARGAINS - BARGAINS -BARGAIN

Dept. RE-11

Minimum Order $5.00

STEVE-EL now carries full line of Eico, E.M.C., Pilot,
Tech-Master, Pentron, Wen Products, Burgess, Shure,
etc. Write for free catalog.

STEVE-EL ceLecTRONICS CORP.

61 Reade St., New York 7, N. Y.

T eaant}

STEVIE-EL brings
you the booster buy
of the year. We
bring you these hoost-
ers at a price less
than manufacturer’s
cost.  These Dboosters
are brand new fartory
aligned in sealed cartons. Complete with cireuit
diagram and operating instructions. Fully guar-
anteed. Al UL apbroved. 110-120 Volt. AU only.
Model SE'-5 Pentode Type for extreme fringe $8.50
Model SP-6 I'entode Type for extreme fringe 7.95
Maodel S1P-6J Triode Type for semi-fringe. 8.95

SNIVOYVE- SNIVIYVE -

COrtland 7-0086

Why Count Profics in Small Phange?

WHEN YOU CAN STACK ITIN $SS

Dealers and TV
Service Organiza-
tions selling DAVIS
SUPER-VISION
ALL-CHANNEL
TELEVISION
ANTENNAS

do count their

PROFITS IN DOLLARS

BUILT BY AMERICA’S FASTEST
GROWING ANTENNA MANUFACTURER
Copyright 1953

oy DAVIS ELECTRONICS

] . 2-44 |
BOX 1247, Burbank, California '

' SIRS: RUSH INFORMATION TO ME AS CHECKED: '

| [] Send Complete information and Technical

| Data on New SUPER-VISION ANTENNA, |

] [JSend Name and Address of NEAREST JOBBER. 1

| Name 1

§ Street =

Cit State
) oSt |

Trade Mark Reg.

DON'T WAIT!. .. Get the “'BIG DOLLAR PROFIT
FACYS from our Jobber's Salesman in your area.
We will get him in touch with you.USE COUPON.

e e e e e e o S e e et e e e 2
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THE FUND REACHES
$10,823.59

HELP -

FREDDIE-WALK
FUND

As most of our readers know, Freddie
Thomason, the five-year-old son of Her-
schel Thomason, radio technician of
Magnolia, Arkansas, was born without
arms and legs. Through the generosity
of many hundreds of wonderful people,
the Help-Freddie-Walk Fund has been
able to send over $18,000 to Freddie
and his parents during the past three
vears.

However, we have been dismayed to
note that during the past several
months the number of donations re-
ceived has constantly dwindled, until
now what was once a flood has become
merely a trickle.

We are well aware of the fact that
money today is “tight,” and that each
of us has something of a struggle to
make ends meet, but we would like to
impress on you all the fact that re-
habilitation of Freddie is a longtime
project. Throughout his life, he will be
dependent upon mechanieal appliances
in order to perform simple acts, like
walking and eating, that we all take for
granted. During the years of his
growth, these appliances must be
changed regularly to keep up with him.
All of this costs money—thousands and
thousands of dollars,

May we ask each and every one of
our readers to make a special effort to
send in a contribution this month, and
to send them in as regularly as possible
thereafter. No amount is too small to
warrant our sincere thanks and appre-
ciation, as well as the thanks and ap-
preciation of the Thomasons, and re-
ceipt of every contribution is acknowl-
edged by us. Make all money orders,
checks, ete., payable to Herschel Thom-
ason. Address all contributions to

Help-Freddie-Walk Fund

RADIO-ELECTRONICS MAGAZINE
256 West Broadway
New York 7, New York

FAMILY CIRCLE CONTRIBUTIONS

Balance as of August 18, 1953. .. .. $  602.50
FAMILY CIRCLE Contributions as
of September 18, 1953 ......... 602.50

RADIO-ELECTRONICS CONTRIBUTIONS
Balance as of August 18, 1953 | ...$10,205.09

Anonymous, Folly Beach, S.C. ... .. 1.00
B & S Radio & Television, Inc.

Springfield, Ohio ............. 5.00
Cpl. R. Bacon, Phoenixville, Pa. . ... 2.00
Joseph P. Cavedine, Solvay, N. Y, . 5.00
Merle Haase, Ashby, Minnesota .. 2.00
Lauraville Radio Service,

Baltimore, Md. ............... 1.00

RADIO-ELECTRONICS  Centribu-
tions as of September 18, 1953 ..$10,221.09
FAMILY CIRCLE Contributions as

of September 18, 1953 . ........ 602.50
TOTAL Contributions as of Septem-
ber 18, 1953 ... .iiiiiiiiiian.. $10,823.59

RADIO-ELECTRONICS
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A Full Size
LIGHTNING ARRESTER
at the P&rir,e of a Midget

MODEL TA5 Real protection against lightning
and static cHarges — the RADIART Lightning Arres-
ter has all the features! Fits anywhere . . . inside or
out...handles standard cr jumbo leads.. . ne
wire stripping necessary. . . does not unbalance the
line ... low internal capacity. .. no loss of signal
...internal fesistance “leaks off* static discharges!
UNDERWRITERS LABORATORIES APPROVED.

the RADIART sorporaTion

131

High Fidelity
Amplifier and
Preamplifier

KITS

-~ TEGH-MASTE

Tech Master audio amplifier kits are made with the
same ‘“custom-quality” attention that has made Tech-
Master the first name in TV chassis. They are built to
a standard, not to the price. There have been no com-
promises . . . every component is the finest obtainable
... workmanship is meticulous.

e o0 0000

1 UL* WILLIAMSON TYPE AMPLIFIER KIT:

(with power supply.) Famous Williamson circuit with modi-
fications for increased, undistorted power output. Uses
specially wound quality output transformer.

Model TM-154, Kit of Parts....._ .. ...NetPrice... $49.95

Model TMD-15A, DELUXE KIT: Factory assembled, all major
components mounted, ready to wire. Net Price . . . $59.95

*Ultra linear operation through use of
screen-tapped primary output transformer

4 CHANNEL PREAMPLIFIER-EQUALIZER KIT:
Provides complete equalization for virtually all recording
characteristics now employed. Extra flexibility provided by
independent bass and treble boost and attenuation controls.
Modei TM-15P, Kit of Parts.. ... Net Price...$19.95

Model TMD-15P, DELUXE KIT: Factoryassembled, all major
components mounted, ready to wire. Net Price . . . $29.65

AT ALL LEADING RADIO PARTS DISTRIBUTORS

TECH-MASTER rrovucrs co.

443-445 BROADWAY, NEW YORK 13, N. Y.

Literature
Upon Reguest

TECH-MASTER, MAKERS OF CUSTOM-BUILT TV CHASSIS,
QUALITY TV KiTS & HIGH FIDELITY AUDIO EQUIPMENT.

CLEVELAND 13, OHIO

Radio-Talevisson Picture Patterns and Di- |
xplaized”, a>solutely FREE! Just
off the press! Gives comnlete wiring circuits

agrams

Get This Valuable Book ™ Just for Examining COYNE'S New: 6-Volume Set

) YR .
d 4 gD
484 Y2

Yes, yOL;fet this big, srand new book, “150

W A

plaf il bsin

i

PR

TELEViSIoN
SRNON 28
it SR
ey

S\ T DAY
——

and diagrams on the latest Radio and Television Sets.
Easy-to-read, larze 874 x 11" pages, with full instructions on
how to read an.l use th= d:agrams. A “must” in every Radio
and Tele{ision service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Ap»olied Practical Radio-Television”!

Here's “Knou-How” That Makes You Worth More!

Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how” that is
easy to understand, you’ll find everything you want in vol-
umes 1 to 6 which contain over 5000 practical facts and data.
They cover every step from principles to installing, servic-
ing, trouble-shooting and aligning all types of radio and TV
sets. So up-to-date it includes COLOR TV and UHF, adapt-
ers and converters. Also covers very latest information on
TRANSISTORS.
802-Page Television Cyclopedia Included

And then, for speedy on-the-job use, you get volume 6—the
famous Coyne TELEVISION CYCLOPEDIA. It answers
today’s television problems on servicing, alighment, installa-
tion and others. In easy-to-find ABC order, cross indexed.
Use this § volume TV-RADIO LIBRARY free for 7 days;
get the valuable Servicine Book ABSOLUTELY FREE!

ELECTRICAL & TELEVISION-RADIO SCHOOL
500 §. Paulina St., Dept. ;KM &} Chicago 12. IN.

COYNE

NOVEMBER, 1953
|

FREE
TRIAL!

TRRINTORY SRS ¥ thavy
THINAOR SHRUHIWE PIBORS T

SHENAGE NWEIIBL YRR

-
B
£

SEND NO MONEY! Jt, mail coupon for 6-volume set

on 7 days free trial. We'll include book of 150 TV-Radio Patterns
& Diagrams, If you keep the set, pay $2 in 7 days and $2 per
month until $22.50 plus postage is paid. (Cash price $20.95). Or
you can return the library at our expense in 7 days and owe noth-
ing. YOU BE THE JUDGE. Either way, the book of TV-Radio
Patterns is yours FREE to keep! Offer is limited. Act NOW!

H COYNE ELECTRICAL & TELEVISION-RADIO SCHODL, Dept. B3-T1 i

g 500 S. Paulina St.. Chicago 12, Il

8 YES! Send é-volume "Applied Practical Radio-Television™ for 7 days FREE ]

: TRIAL per your offer. Include TV-Radio Fatterns & Dicgram Book FREE. 1

B MO 1o v Y B st i o S 575704 40 i B b b o AGE e [ ]

: Address 1
City.oooeeii 1
Where Employed 1

) Cl
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"HIGH-FIDELITY"?

The radio-phonograph industry was
cautioned “to use the phrase ‘high-
fidelity’ with discretion, or risk a loss
of public confidence at a time when the
entire nation is becoming high-fidelity
conscious.”

The warning came from Frank Fre:-
mann, president of the Magnavox Com-
pany, at the annual Trade Show of the
National Association of Music Mer-
chants. He declared that “growing pub-
lic interest in the faithful reproduction
of sound in phonograph, television, and
radio sets must not be nipped in the
bud by the careless use of the term
“high-fidelity.”

Leonard Carduner, president of Brit-
ish Industries Corp., referring to the
Trade Show stated: “There I saw and
heard a large number of new ‘“high-
fidelity” radio phonograph combina-
tions, many of which will be the subject
of extensive advertising and promotion
this fall. Most of these are an improve-
ment over previous sets. It is with con-
cern and apprehension that I found that
many of these units are not really high-
fidelity; not at all capable of reproduc-
ing sound with the lifelike qualities
which genuine high-fidelity imparts.”

A New Champion!

N tops in the
C ¥ field of
> /") molded tubular

‘if«'j«i _ capacitors

CORRECTION NOTICE

We have been informed by Amperex
Electronic Corp. that the 1N tube rec-
commended for the simple Geiger
counter described on page 119 of our
October issue is no longer obtainable.
A tube with closely parallel charac-
teristics is the T5N. It is slightly larger
than the 1N, and is rated at 700 volts

* Outperforms all other molded * Ask your C-D jobber about the
tubulars in humidity tests! special “Cub-Kit”!

* Stands up under temperatures
up to 100°C, L bof o *

* You get more for your dollar
with this premium tubular de-
signed and built especially for
replacement needs, with
“better-than-the-original®
performance!

For the name of your C-D dis-
tributor, see the yellow pages of
your classified phone book. Write
for Catalog to: Dept. RC-113,
Cornell-Dubilier Electric Corp.,

instead of the 1N’s 600.

The 75NB3 is electrically identical
with the 75N, but uses a pee-wee 3-pin
base. If construction details are slightly
modified, this might be a more con-
venient tube.

South Flainfield, N. J.

Radio Thirty-Five Dears Ago

In Gerngback Publications

CONSISTENTLY DEPENDABLE

CORNELL-DUBILIER

There are more C-D capacitors in use today than any other make.

HUGO GERNSBACK

Founder
@ Modern Electrics oo
Wireless Association of America ..1908

Electricat Experimenter ........ .. 1913

PLANTS IN SOUTH PLAIKFIELD, NEW JERSEY: NEW BEDFORD, WORCESTER AND CAMBRIDGE. MAS’SA'
CHUSETTS: PROVIDENCE AND HOPE VALLEY. RHODE ISLAND; INDIANAPOLIS. INDIANA; SANFORD
AND FUGUAY SPRINGS. NORTH CAROLINA. SUBSIDIARY RADIART CORPORATION. CLEVELAND. OHIO

Radio News ... ... ... ..1819
Science & invention .. 1920
Television ......... .. 1927
Radio-Craft ... . .. 1929
Short-Wave Craft .. .. 1930
Television News _..................... 1931

Some of the larger libraries stili have copies of ELEC-
TRICAL EXPERIMENTER on file for interested readers.

November 1919
ELECTRICAL EXPERIMENTER

VHF and UHF

Broadband Television Antennas

® Proved Best Iin Gaoin = Clear Pictures up to 150 miles from Interplanetary Communication, by Dr.
C. S. Brainin, Ph.D., of the Columbia
University Observatory

Submarine’s Under-Water Radio

Nauen Radio Opened Again

@ Rugged Construction—Minimum Wind Resistonce —HNo Jaints 1 New Kolster Decremeter and Wave
to Corrode. Meter

Improving the Amateur Receiving Set,
by Edward T. Jones

High Tension Condenser Switch

Code Teacher Made of Knotted String,
by Alton D. Spencer END

RADIO-ELECTRONICS

Stofions!

@ Top Performance in Any Weather — No Inspulatars to Collece
Moisture or Dust

@ Sold Coost te Coast with o Maney-Bock Guarantee thraugh
Leading Dastribulars.

DISTRIBUTORS—

Write or wire now to:

BEST ELECTRONICS CORPORATION
2254 Colby Ave., Los Angeles 84, Callf.

www americanradiohistorv com
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TRY THIS ONE

|
TV SERVICE MIRROR

On most TV service calls, it is cus-
tomary to touch-qp the rear-panel con-
trols to assure that the set is working
at its best. Sinc¢e these adjustments
must be made while watching the
screen, it is impartant to have a suit-
able mirror.

It is inconvenignt to carry a large
mirror on every service eall. Too, the
mirror is always| subject to breakage.
It is sometimes lembarrassing to ask
the set owner foy a mirror as he may
not have one or the one he has is so
small that it is practically useless for
the purpose. Also, it is important to
maintain a profe%sional appearance. A
service technician doesn’t add to his
prestige by coming improperly equipped.

I always carry |a 10 x 14-inch photo-
finisher’s ferrotype plate in my tube
kit. These highly polished plates make
good mirrors and do not break. You can
purchase ferrotype plates from a photo-
graphic supply store. They come in
various sizes whidh will fit conveniently
into almost any TV tube and service
kit.—Orville Helljnan

CLAPBOARD DIALS

Experimenters 'who need a good flat
white material for dials, meter secales,
and small panels which require accurate
marking will find the popular white
aluminum siding an ideal material. The
metal is light, thin, and stiff, and works
well. Its flat enamel coating takes both
pencil and India ink readily, and is
washable for correction and reuse. A
scale made of this material is far
superior in appearance to the usual
paper or cardboard makeshifts.

Having such a | good material handy
encourages constlluction of many small
units with other inexpensive materials
and components. For example, with a
small piece of siding, the 50-to-1 ratio
vernier dial used on BC-375 tuning
units can be converted into an excellent
dial for a v.f.o., mpbile converter, signal
generator, or communications receiver.
A round, rotating dial can be fastened
directly to the huly of the drive mechan-
ism, replacing the/small scale originally

provided, or a fixged scale may be fast- |

ened to the panel by the same screws
that attach the drjve unit, and a sweep-
ing pointer of transparent plastic at-
tached to the hub. On one receiver we
built, we extended the horizontal drive
shaft to permit use of a 6-inch rotary
dial scale with excellent results.—1Vm.
Bruce Cameron, W8IVJ

WEAK U.H.F. TV SIGNALS

Recently a new w.h.d. TV station
began operating in our area. Signal
strength was generally satisfactory, but
in my location, it was too weak and
the pictures were snowy with little or
no contrast. I installed an aill-channel
v.h.f. booster in the transmission line
between the u.h.f converter output
and the antenna ;terminals of the set.
Now the picture| is remarkably clear
when the booster| is tuned to the con-
verter i.f.—Max P. Vineski

NOVEMBER, 1953

SPACE

for RCP Model 808A 'Do-All” Tube and Set Tester

7 7

| 133
RESERVED!

1 %% 7
ks 7

Because the Radio City Products
Model 808A gives you more than
just the facilities of a Tube Tester.
It fills the need for a TV-Radio-CR
Tube Tester and VIVM—with all
this extra value designed into
one unit.

Five Times Betfer Because
It Is Five Instruments In One !

o

A TUBE TESTER—AIl the features of
the famcus 323 Dynoptimum free point
tube tester—protected against obsoles-
cence—tests all modern standard, mini-
ature, naval base and subminiature tubes.
Easily read on 412"’ meter.
A CATHODE RAY TUBE TESTER—
Will check all magnetic defiection type
Television Picture tubes. Llocates and
isolates all shorts or leaks.
A REACTIVATOR—Revives and Reacti-
vates many otherwise Dim or Bad Tele-
vision Picture tubes. Can also be used
on other fubes.
A VT VOLTMETER (A C-DC)—This really
outstanding 17 Range instrument is a VT
. Voltmeter for AC as well as DC. Balanced
bridge type push-pull circuit. Draws
negligible current due to high Impedance

152 WEST 25th STREET e

Understand why so many servicemen agree that RCP is The Best For Test. Ask your local distribu-
tor for a copy of the latest Radio City Products Catalogue or write 1o us, in care of Dept. RE11

RADIO CITY PRODUCTS CO., INC

NEW YORK 1,

of 25 megohms. Accuracy +3% DC,
+5% AC. Discriminator alignment scale
with zero center. AC & DC volts O to
5-25-100-250-1000:db — 20 to 16, —6
to 30,6 to 42,14 to 50, 26 to 62.

AN OHMMETER —Reads all Resistances
0.2 ohms to 1000 megohms on 5 ranges.
Use this instrument also to check con-
densers for leakage and shorts.

Equipped with a double rollindex and enlarged,
easy to read letters and numbers, the new RCP
808A is so designed as to simplify each opera-
tion. Truly a professional instrument for the pro-
fessional technician,

The RCP 808A is housed in o handsome hand-
rubbed oak corrying case and fealures an
attractive, highly visual panel. Compartment
available to hold test leads, isolation probe,
batteries, etc. Size 12" x 12%"" x 434",
Weight 12 Ibs. Complete, ready $9995

to operate at. ... ... ..........

N. Y. ‘

CONDENSER TESTER |

Finds Intermittent
Condensers Instantly
NET

Pres-probe’s sliding tip
with variable resistance
prevents condenser
bealing. Tests with
power on. Requires
no adjustment. Stops
guesswork, Saves
time. Convenient
probe size (7Y3” long).
Satisfaction guaranteed.
See Your Dist. or Order Direct

% PRES-PROBE CO.

4034 N. Sixth St., Milwaukee 12, Wisc.

www americanradiohistorv com

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changes dull eye-straining bilack and white pictures
into beautiful color tones. Seconds to attach. No tools
used. Helps eliminate glare and snhow in fringe areas,
Order direct. Send $1 for screen size up to 18“, $1.25
size 177, $1.50 size 207, $1.95 size 21”, We pay
postage except on C.0.D. orders. Satisfaction guaran-
teed. Dealers in TV arcas needed,

Zingo Products, Johnstown 13, New York

VY VY Y Y Y Y YV Y Y VY Y Y Y Yy sy Y ryYyyYyy
$3.00 FOR CARTOON |DEAS

RADIO-ELECTRONICS prints several radio
cartoons every month. Readers are invited to
contribute humorous radio ideas which can be
used in cartoon ferm. It is not necessary that
you draw a sketch, unless you wish.

YYYYvYvYYyYvyy

Address
RADIO-CARTOONS, RADIO-ELECTRONICS
25 West Broadway, New York 7, N. Y.

A A A A AAAAAAAAMADADADLDAAMAALADAMLAL:
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e oo o 10 servicemen
who really want to
learn to use the

OSCILLOSCOPE

fully and accurately!

A complete
guide to using
the handiest
service instru-
ment of all...
... 0n all kinds
of jobs!...
Written so you
can really
understand it

MODERN OSCILLOSCOPES
AND THEIR USES

By JACOB H. RUITER, Jr.
of Allen 8. DuMont Laboratories, Inc.

326 pages, 370 itiustrations, $6.00

Like most servicemen. you've prohahly rml_(l
a lot abour oscillozeopes—but «fill don’t
know how to wse them as well az ywu'd tile
To.
If s0. here’s the hook you're heen look-
o

SCILLOSCOPES AND TIEIR USES,
right at the beginning. He shows how
signed and how they work., Then he ex-
1w, why and where to use tliem.
involved mathematics. No puzzling theoretical dis-
E worlit famous autherity pets right
down to I in answering the questions that have proh-
ably kept you from taking full adrvantaae of the money-
muking service possibilities i oseilloscopes.

HOW TO HANDLE TOUGH JOBS
EASIER AND FASTER

I'rom  routine troubleshooting to handling
the toughest realigning and adjusting johs,
cach operation is carefully explained. These
include determining where and how to use
the oscilloscope; how to make connections:
how to adjust circuit components; how 1o
set the controls— AND, ABOVE ALL. HOW TO ANALYZE
PATTERNS, From dozens of pattern photos you see

and
learn to recognize patterns thap are wrong, neariy right
and cractly right!

SAVE HUNDREDS OF DOLLARS
IN AM-FM-TV SERVICE TIME!

Busy servieemen have told us that the tele-
vision service section of MODERN OSCIL-
LOSCOPES alone is worth flie entire price
of the book. Ilere you get exact procedures
for aligning the 1-1° sta lignin I
tuned cirenits in the mixer : cheeking

sta

“din of the picture I-I¥ stage by stage: troubleshonting the
sweep eircnits . . .oand dozens of other jobs. Nimilar hig
sections cover use of the oscitloscone in AM and FAL radio

servicing and other electronie jses,

No other type of specific service training can
mean so much to you in terms of increasing your
efficiency and earning power. Use coupon today!

) READ IT 10 DAYS at our risk!

t Dept. RE-113, RINEHART BOOKS, Inc.

1 Technical Division .

: 232 Madison Avenue, New York 16, New York
'

] Send MODERN OSCILLOSCOPES AND THEIR ¢

% USES for 10-DAY FREE EXAMINATION. If book ¢

8 is satisfactory. | will then send you $6.00 promptly M

B in full payment. It not. | will return book nostpaid in M

¥ good condition and owe you nothing. »

'

B Name. ... e :

]

W Address. ... ... :

]

W City, Zone, State ............... ... ... ............. :

]

U Employers’ Name and Address .. ................... :

¥ Price outside U.S.A. $6.50. cash only. Money back if g

: you return honk within 10 days. M

LA I O N I N NN S e |

TRY THIS ONE
PICTURE-TUBE CHECKERS
I use two simple adapters to make
preliminary checks on brightness and

video signal and grid-2 voltage at the
base of the picture tube. If the circuits
check O.K., then the fault is very
likely to be in the picture tube.

The adapters consist of electron-ray
indicator tubes which plug into the
picture-tube socket and indicate circuit
performance by changes in shadow area
and brightness of the fluorescent glow.

Fig.t
Fig. 1—Adapter using 6AL7 indicator.

The circuit in Fig. 1 uses a 6AL7 and
Fig. 2 uses a 6E5. The tubes plug into
Eby sockets mounted in bases removed
from old picture tubes. The socket fits
loosely in the tube base, so four seg-
ments were cut from the base of an old
5U4-G and placed around the inside
wall of the picture-tube base to make
a snug fit for it. The sockets can also
be mounted on long extension cables for
use on test benches.

When the set is turned on and the
tester is plugged into the picture-tube
socket a bright glow indicates B plus
voltage on grid (pin 10). The intensity

‘ Fig.2
Fig. 2—Adapter using 6E3 indicator.

of the glow and the shadow area should
change with the settings of the contrast
and brightness controls. The edges of
the shadow area will appear blurred if
video signal reaches the picture-tube
socket. This will change with the set-
ting of the fine-tuning control when
the set is tuned to a telecasting channel.
—Hyman Herman

(All modern TV picture tubes use
6.3-volt, 600-ma heaters, so it is ad-
visable to connect a 20-ohm, 5-watt re-
sistor across the heater pins inside the
adapter. This protects the indicator
tube when the adapter is plugged into
a set using a series heater string.
—FEditor)

AMPLIFIERS FOR TV SETS
Quality-conscious musie fans often
feed the audio output of their TV sets
into wide-range amplifiers and speaker
systems. Before undertaking a job of
this type, check the TV set carefully for

contrast controls and to check for |

THE HOTTEST VALUE-
PACKED BULLETIN
IN THE MAILS!

WHOLESALE
RADIO PARTS

COMPANY, Inc.

31! W. Baltimore St
Baltimore-T, Md.

Write for
New FYI
#203
Just Off
The Press

Nationally
Famous

Check these Juxury
features: Ultra
sens. divity, dynamic
range control, UHF
adantability, Duo

17" Table

§122.68

Pl. $12.27 Fed.
Excise Tax

21" Console

$164.95

Pl. $16.50 Fed.
Excise Tax

20" vame  POWEr supply. o400 concare
S 50 Acousticlear  Sount S 95
]34 System . . . AH in 149

a beautiful Mahog-

Pl. $13.45 Fed. 5 L
any Finish Cabinet.

Pl. $15.00 Fed
Excise Tax

Excise Tax

ALSO AVAILABLE T.V. CHASSIS

All sets have full 1 yr. factory picture tube warranty,
and standaid 90 day RTMA parts warranty.

MAIL and Phone orders filled, $25 deposit, Balance
C.0.D.. Shipping Charges Add'l.

STEPHEN SALES CORP.

45 Crashy St,, N, Y. 12, Phone WO 4.8233
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the slightest trace of intercarrier buzz,
because the increased bass response will
greatly accentuate it. Since it is prac- |

WWW americanradicaeistory com

Please mention
RADIO-ELECTRONICS
when answering
advertisements

RADIO-ELECTRONICS


www.americanradiohistory.com

TRY THIS ONE

tically impossible to eliminate residual
traces of buzz from intercarrier sets,
it is wise to rgstrict your conversion
jobs to split-sound sets or intercarrier
sets which do not have a perceptible
trace of buzz. The only other alterna-
tive, is to use an amplifier with a bass
response attenuator. —Charles Erwin
Cohn

HOOKLESS ALLIGATOR CLIPS

Test leads, cables, antenna lead-ins,
and test instrument wires equipped
with insulated alligator elips often be-
come an entangled mess on the bench
because the built-in “hook” on the back-
side of the alljgator clip snags the
other wires on the bench. It is aggravat-
ing to attempt to unsnarl a mass of
leads by pulling, twisting, and looping
the various leads in and out and

through one another.
PLASTIC ELECTRICAL TAPE

The drawing shows how a small piece
of Scotch electrical tape may be placed
across the open hook portion of the
elip to keep this from happening.
When cleanup time comes, the various
leads and test wires untangle with
ease. | —Geo. D. Philpott

MIKE ADAPTER FOR
PHOTOLAMP STAND

The simple adapter shown in the
photo will permit almost any photo-
lamp or music dtand to be used as a
stand for your microphone. The stand,
need not be altered and the adapter
allows it to be|used interchangeably
for a photolamp or a microphone.

MALE MIKE
CONNECTOR

/4" ROD

Remove the cable-protecting spring
from an Amphenol type 75-MC1M male
microphone cable connector, insert a
3-inch length of l4-inch diameter brass
rod, and tighten|the set-screw. Screw
the cable connector into the socket of
the mike and insert the rod into the
top draw-tube of the stand. In some
cases it may be necessary to reduce the
diameter of the rod slightly with a file,
so that the rod will slip into the draw-
tube easily but snugly.—Arthur Trauf-
fer END
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Mode! 1200

35" W 40"
D 23”

$130.00

TV CABINETS

TV CHASSIS SPECIAL VALUES

VIDEO 530 DX Chassis
VIDEO 630 Super-Deluxe 149.50 TECHMASTER 1930 TV Chassis
VIDEQ 630-DX Chassis

Cudforn ﬁll /2 1

Don’t be misled! Other cabinets may look the
same, but they are NOT similar in QUALITY.
QOur cabinets are massively corstructed, fully
reinforced, smartly styled in the modern manner,
and offered to you at today's LOWEST PRICES.
Buy with confidence. All cabinets illustrated

available in Mahogany. Add 10% for Blonde
Korina and limed Oak. Complete catalog on
request.

Model 500
H 25" W 28" D 2114”
17" to 21" . $42.00
24" & 27" . 59.50

all less picture tube

$139.50 | TECHMASTER C-20-TV Crassis  $149.50
179.50

159.50 | TECHMASTER 2431-P TV Chassis 199.50

Plesse include 259 deposit with orders, halance C.0.D. All shipments
1%0.B., NYC. Prices subject 10 change without notice.
Save Money with TELE SOUND ''Package Deals''!
Order the Tele Sound Cabinet you want comhined with Vide 538 DX
Chassig, 127 speaker and picture tube, at these teicitic low priges
CABINET
STYLE 177 CRT 20" CRT Zl:QT 24” CRT 27" CEI’
250 77&2]8_81 227.73 229.87 e e
7500__ 204.0?_}1?.01 _215.157 . 2676.63 329.03_*
1200 287.69 296.61 298.75 333.81 396.01*
Fur other Il’ chassiz add: Video 630, 23, Viden ¢30-DX, $10;
Technaster 30, %5 1930, $30; 2%31-P, $50. These smodels
cquipped lllNl Video 5du-DXCI27 ohusvm

Model 250
H 404" W 25"
D 22"
$57.50

Stﬂnd'lrd Bran
PIX TUBES—1 YR. GUARANT{E
" $28.90
.. 38.05
40.25
75.00
90.00
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Big demand for graduates

B8.S. DEGREE IN 27 MONTHS in radio including |

TV engineering—VHF, UHF, AM and FM. Students
use over $100,000 worth of equipment including 2
large commercial type transmitters in new TV lob.
Intense specialized course includes strong basis in
mathematics, science and advanced design in
radia and TV.

Hundreds of young men each year are earning engi-
neering degrees in this recogmxed institution. Start
any quarter. Many earn a major part of expense
in this industrial center. Low tuition. Competent in-
struction. Thorough, intense, practical program.
Also B.S. DEGREE IN 27 MO. in Aeronavutical,
Chemical, Civil, Electrical and Mechanicat Engi-
neering. G.l. Gov't approved. Enter Dec., March,
June, gepf. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE

17113 E. Woshington Blvd., Fort Wayne 2, Indiano
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Presents the sensational NEW

PARABORAY

® High average gain acrass entire TV spectrum,
® Based an the radar parabalic-type antenna.

® Dipale aof entirely new design praduces sharp

. pattern.

TRADE MARK

VHF-UHF

Model FB-P283

CHECK THESE OUTSTANDING SELLING FEATURES

1. No other antenna is necessary with the Par-

aboray;

and only one transmission line is

needed for VHF and UHF,

2. Lightweight, but ruggedly constructed to

any other antenna on the market.

4. Clear picture in the 100—200 mile range.

withstand the most adverse weather conditions,

An outstanding line for outstanding representatives, Some territories still open., Write today!

NEAL ELECTRONIC CO.

P. 0. Box 376

Huntsville, Ala.

List $39.50

3. Wili give more performance per dollar than

Now the most complete
Sweep Replacement Line.

Simplify your replacement problems with
the RAM combination of vertical com-
ponents, horizontal output transformers,
deflection yokes, width and linearity coils.
RAM, as original manufacturers, assures
you the highest quality and performance
standards.

For complete specs and local jobbers name, write Dept. RE-II

RAM ELECTRONICS SALES CO. IRVINGTON, N.Y.
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RADIO-ELECTRONIC CIRCUITS

REVISED HIGH-VOLTAGE
SUPPLY
I constructed the high-voltage genera-
tor described on page 62 of the Decem-
ber, 1951, issue and found it necessary
to add additional capacitors between
terminal 4 of the transformer and the
plate circuit to make it operate. The
capacitance value was critical and it

51K 714KV

soowf:-‘fmxv MIN

oover. BU4-G

7, .y

2 =

il .
e 6.3V

',

took quite a bit of experimenting to get
it to work properly. I made a number
of experimental changes in the cirenit
and finally developed a circuit which
uses fewer components than the origi-
nal and works every time. I have used it
with several flyback transformers with
good results. The modified circuit is
shown in the diagram.—F. D. Whitten

ANTENNA FOR U.H.F. TV

In many u.h.f. TV installations, a
high-gain antenna must be used to com-
pensate for losses in the transmission
line and to assure an adequate signal
at the receiver in fringe areas. Since
a full wavelength in the u.h.f. TV band
varies from about 25 inches on channel
14 to about 13 inches on channel 83, a
high-gain array for u.h.f. TV is inex-
pensive and is not cumbersome to con-
struct. The 4-bay array shown in the
diagram was described in Sylvania
News. It has a forward gain of nearly
12 db over a single folded dipole cut for
the same frequency. Response is broad
enough to cover several channels on
each side of the center frequency.

The antenna is designed to feed a
450-ohm transmission line. If the re-
ceiver or converter has a 300-ohm in-
put, use a 368-ohm quarter-wavelength
matching stub between the lead-in and
the receiver or use a tapered matching
section. The latter consists of a section
of transmission line which is spaced to
have a characteristic impedance of 450
ohms at one end and 300 ohms at the
other. This section should be at least
two wavelengths long.

The antenna may be made from
aluminum, brass, or copper tubing or

RADIO-ELECTRONICS
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rod. No. 38 alumiﬂ\um wire (clothes line)
will probably work nicely. The phasing
lines between the dipoles should have
an impedance of 280 ohms. Lengths of
300-ohm ribbon line will be close enough
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to the required impedance, but you can
use any size wire as long as the ratio
of wire diameter to center-to-center
spacing is held at about 5.3. No. 8 alum-
inum wire spaced 0.65 inch may be used.
On u.hf. TV |channels, one wave-
length (in inches) at the center of the
channel can be derived from the formu-
la:
(6% u}h.f.charmel No.) + 389

% (inches) = 11,800
CONSTANT-OUTPUT
OSCILLATOR

The output leve]l of variable-frequency
oscillators in transmitter exciters, sig-
nal generators, and high-quality commu-
nications receivers should be stabilized
against changes caused by variations
in operating voltages and circuit con-
stants. Various [types of automatic
voltage control have proved unsatis-
factory for class-C oscillators because
of their self-biasing feature. Clippers
can be used to limit the amplitude but

NOVYEMBER, I9F3
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Mail coupon for

Admiral |

Name

Admiral Corporation, Accesscries Division
3800 Cortland St., Chicago 47, lllinois

Please send free catalog.

Admiral is first with the best
and the mostest. Your Admiral
distributor now carries the
most complete and up-to-the-
minute line of TV antennas
and accessories. See the Ad-
miral Catalog for high-gain
UHF antennas of the most
advanced design . . . rotators

. all-weather transmission
line . . . mast and tower equip-
ment for every type of instal-
lation.

Now you can get everything
needed from one source, at one
time . . . no need to waste time
shopping around. Quick,clcse-
to-home service. Admiral
prices are lowest. And every
item conforms to Admiral’s
high quality standards. Send
for your catalog today!
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TV GLO-TEST
The answer to the T.V.
serviceman's prayer.

An  extremely compact all
purpuse T.V. rester. that al

most talks. TV GLO-TEST
was designed by T.V. in-
structors; men  who Know

wha! is needed for fast and
accurate servicing. In actual
servicing tests il was proven

that CLO-TEST can
find trouble much easier and
faster than  many_ other
common methods. By the
tiberal use of minlature components TV GLO-TENT
is kept small tn size with no Joss in overall efliciency

or accuracy. The price has been kept so low that all
T.V. servicemen can aftord TV GLO-TEST. Its cost
is much lower than almost any one of the many instru-
ments it replaces. One or two service jobs eun pay for
TV GLO-TEST. The instrument is more rugged than
an ordinary VIVM. TV GLO-TEST comes complete
with instruetion hook, explaining 50 of the
instrument_plus a trouble shooting guide. A few of
the 50 USES arv: Pixtube tester, low and high range
voltmeter up to 30kv, with accuracy comparahle to
YTVM, Condenser tester, Signal tracer, Signal genera-
tor, tests all ctreuits and components. See your dist.
or order dlrect. Xew low price $12.50.

VIDEO SPECIALTIES INC,
4508 Firestone Blvd. South Gate, Calif.

fCORONA RADIO K

e Easy Assembly « Excellent Reception
SINGLE BAND SUPER
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o

reception g
includes  all
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12 .1
3Z5.  Automatic vol.  control
. Tun 340 to 1700 Kc.o
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beam  power
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2 BAND AC-DC SUPER
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3-8BAND SUPER Globemaster 814K Complete

Kit toa@hlec o8- -« e . b fsob nma. Net $24.78
All Lits supnlied less wire ond solder. Please inciude
256 deposit with C.0.D. Orders. De E-11

CORONA RADIO & TV C
136 LIBEWTY ST . NEW YORK 6,
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there’s always
something

being developed

® NORMAL LINE VOLTS
® 10 VOLTS INCREASE
® 10 VOLTS DECREASE

300 WATTS

Sold Through
Better Jobbers

RADIO-ELECTRONIC CIRCUITS

this distorts the waveform and pro-
duces undesirable harmonics.

A constant-amplitude oscillator, de-
veloped by N. C. Hekimian of the
National Bureau of Standards, and de-
scribed in Summary Techwical Report
1710, provides an r.f. voltage that
remains reasonably stable regardless
of changes in tube parameters, operat-
ing voltages, or load impedance. The
device shown in the diagram consists
of a conventional oscillator with a
diode connected across its output ter-

dropping resistor R1, its plate voltage
drops too. Thus, as the oscillator out-
put voltage increases, the clamper
tends to maintain the final output
voltage at a relatively fixed level.

An experimental investigation of the
effect of different values of R1 on the
oscillator output voltage shows that a
resistance of 10,000 ohms permits a
12-volt variation for a change in plate
supply from 200 to 350 volts. A plate-
load resistance of 40,000 ohms, how-
ever, restricts the output variation to

— 12AT7 ~
e
Laropps Lool
o fOS(D T 6ALS T
up DIODE
‘_ " A
XTAL 100K
= 4
Toupt Q27K 100ppt 27K 9 410k =,
>
=.00i
+ — : c-b-
= T REGULATED OUTPUT

minals. Output stability is provided by
a biased clamper tube sharing the same
plate-dropping resistor (R1) with the
oscillator.

The oscillator was originally de-
signed as a fixed-frequency local os-
cillator in a gain-stable receiver. It
utilizes a 12AT7 as the oscillator and
clamper tube and a 6AL5 diode detee-
tor. The grid tank circuit is composed
of a fifth overtone crystal (30 mc), a
frequency-shifting trimmer, and a crys-
tal-peaking coil. A coil in the plate
circuit of the oscillator section reso-
nates at the crystal frequency.

The clamper tube is initially biased
in the region of cut-off. The oscillator
output—after rectification by the diode
—is applied as a positive voltage to
the grid of the clamper tube. When
the oscillator output voltage reaches
a sufficiently high level, the clamper
begins to draw plate current and causes
a reduction of plate voltage. Because
the oscillator is connected to plate-

“You don’t have to fix

www americanradiohistorv com

1.5 volts with the same change in plate
supply. In both of these instances the
bias supply voltage was held at 18 volts.

The bias for the clamper tube is
usually obtained from a low-impedance
constant-voltage source. In the test
model the bias voltage was obtained
from batteries with internal resistances
of about 5 ohms. A bias of 25 volts
permits the output to vary between 12
and 17 volts for a change in supply
from 200 to 350 volts; whereas a bias
voltage of 18 volts results in a change
of only 1 volt in the output for the
same change in supply.

Improved clamping may be obtained
by employing a voltage-multiplier type
of rectifier to drive the clamper tube.
Thus a greater ratio of d.c. control
bias to r.f. output is obtained and re-
sults in better regulation. Also, if
a power amplifier replaced the clamper
portion of the 12AT7, its greater plate-
current capabilities would result in
more positive control action. END

amle
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that. [ never watch it.”
Supgested by Jeanne De Good, Kansas City
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\
TUNING INDICATOR CIRCUIT

? I would like to add ¢ tuning indi-
cator to my AM-FM tuner. The AM
cireuit is conventional; the FM circuit
uses « ratio deteetor.—M. G. 8., Vicks-
buryg, Miss.

A. The diagram shows how a 6Ub or |
similar tuning indicator tube can be
added to the circ¢uit of a typical AM-
M tuner or receiver which uses a
ratio detector. A suitable control volt-
age for the indicator can usually be

i

| WEBSTER ELECTRIC
¥ _

When you stock these five
models of Featheride Re-
placement Cartridges, you
can handle virtually all re-

it RE P I-AC E M E N T placement needs—regardless
tapped off to the negative terminal of of make ol re(jord pla) ”j OF
the electrolytic |capacitor which is a CARTR|DGES changer—quickly, casily,
part of the ratio detector circuit. The profitably, and with a mini-
220,000-ohm resistor may be added to x
improve the performance of the circuit.

For AM tuning, the grid of the tun-
ing indicator can be connected directly
to the a.v.e. ling or it may be con-
nected to a point on the detector load
resistor. The switch may be separate or
it may be added as a part of the AM-FM
switch.

@

eatherid

. b

#0PTIONAL:

|AM

TO &M DET LOAD OR AVC Lrﬂ%

mum inventory investment.

Mail the coupon for {ree copy of our handy new
Replacement Chart YF-2, showing how you can most prof-
itably fill your replacement needs.

these 5 models are all you need!

POWER SUPPLY
? How do I go about desiyning «
power supply delivering 150 volts regu-
lated B plus, 20 volts bias for grids, and

Model WS « A versatile unit capa-  Model CX « May be used with a
ble of replacing the majority of  three-mil needle for 78 RFM or

2 volts d.c. at 1 ampevre for the filaments 78 RPM Cartridges in the field. two-mil needle for three-speed

of the English buttery set which I am Model AX « A complete unit for application.

converting.—I. 1., Montreal, Canada three-speed application, furnished Model FX « A two-needle twist
| R L. with a removable twist mechanism.  cortridge, delivering high or low

A. The first step in designing any output.

Model BX « Designed primarily
for RCA Automatic record chong-
ers and Columbia players. Unusu- r 1

power supply is to set down the voltage
and current requirements of each cir-
cuit to be supplied. You did not specify

the current drain on the 150-volt line. | ally high fidelity. : :
The basic diagram of a simple power | i
supply of the type that you want is I 8 1
shown in the diagram. The values of THIS NEW DISPENSER I 2 ¢ |
| - "
| 2 5 I
400-500¥ ¢ 6X4,6X5 o WILL INCREASE YOUR SALES 1£3 3 2
o This attractive Featheride Replacement Cartridge | §'§ H “1
| Dispenser on yvour counter or wall will boost your lé‘g $ |
1TVAC % siles and profits. It comes with a hasie stock of 10 | S g 2 !
- N > |
' cach of the 5 models shown above—each cartridge les «f ol
. . . . [} v £ O
e I o g 1 packaged with all needed fittings, instructions and : e £ >':- 3 ] :
Sy MM data, all in individual transparent plastic box. Re- I = g’_ﬁg I
80TS0V o ‘ placement chart included in back of dispenser. [ w2 P 1
. 3 . "~ ~ - - o
57100 + ‘ Send coupon for details ol our Special Dispenser <= g
VAN | I P (B E-RE] |
|0k NN Ofter, whereby vou save $10 if you order promptly. d°88
MALLORY 1BBR 2000 6 v 4 19 =43 !
= 1¢8e3 |
i Q =] © 2 l
. |, 53¢
R1 and R2 are not given because these e |5 ;_2'% |
depend on the current through the 150- 188 E'; |
volt circuit. A sjlm:le 0D3 can be used | w E B ST E R E l E CT R I c 15E ':'é s > {
to stabilize the |voltage at 150 if the RACINE WISCONSIN 128 ES D 3 |
L 5 : s &
current does not exceed 40 ma. If the - "Where Quality is a-Responsibility and Fair Dealing an Obligation™ | ; oo g 5 |
1 o |

total drain on the regulated source ex-
ceeds 40 ma, you may be able to split
the load into several branches which

NOVEMBER, 1953

WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN ¢ EST 1909

=
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SAVE ON
INSTRUMENTS!

@ do better testing with fewer
instruments

@® avoid buying costly equipment you
don’t really need

@ discover new uses for old
instruments

® learn all about ALL instrument
types; how to use them more effi-
ciently; how to interpret their
readings

BASIC ELECTRONIC
TEST INSTRUMENTS

by Rutus P. Turner

254 pages, 171 illus

Price only $4

This book can save vou
hundreds of dollars by avoid-
INg  unnecessary  instrument
purchases. And it can help
vou handle all kinds of test-

Get the real
“low-down” on

Current and voltage

meters A r I
7 taster ‘e accU-

TV pattern g taster and more accu
generators rately In the hargain by put-

ing your present instraments

Grid-dip oscillaters
to better use!

Oscilloscopes
Actually., BASIC ELECTRONIC
hmmet ¥
Ohmmeters TEST INSTRUMENTS is a com-
Volt—0hm— plete training course covering over

Milliammeters 60 instrument types for TV and

radio service. ham and experi-
mental use. The author’s whole
object is to help vou do better
work: choose instruments intelli-
gently and use them fullv, Dozens
of waork-saving short-cuts are out-
lined. New uses for old instru-
ments are clearly explained.
Practically all present day in.
struments—including  the latest
television types—are impartially
discussed. You learn exactly how
to use each tvpe and to know ex-
actly what it can and cannot do.

MONEY-SAVING “TRICKS”

You discover new wuses for
VOM's. oscilloscopes. signal gen-
erators. etc. You see how to ex-
tend the range of many old instru-
ments: how to use power drain
measurements for fast TV trouble-
shooting: how 2 bridge can be
built from old instruments: how
to measure r-f impedance the easy
wavs; how to measure inductance
and capacitance with a grid-dip
oscillator  and dozens of other

V-T voltmeters
Power meters
Capacitor checkers
Impedance meters

Special-purpose
bridges

Tube testers

TV sweep and
marker generators

Distortion meters

TV linearity pat-
tern generators

Sauare-wave
generators

R-F signal tracers
Signal generators

R-F test oscillators
Inductance checkers

R-F and A-F
measuring devices

. and over 30

maoney-saving tricks’’,
other standard Use coupon now for 10-dav
instrument tvpes! FREE trial.

10-DAY FREE TtRIAL

P e - e e Ee Ee e e e
1 Dept. RE-113, Rinehart Books, Inc., Technical I
1 Div., 232 Madison Ave., New York 16, N. Y.

Send Turner's BASIC ELECTRONIC TEST IN- 1
STRUMENTS for t0-dav FREE examination. If
BT decide to keep book. I will then remit $4.00 |
] plus postage. Otherwise 1 will return book post-
paid promptly and owe you nothing. 1

1 [
I Name. ... e |
Voaddress. oo
! [
City, Zone, State..........c.....o. ... 00000

I OUTSIDE U. S. 4.—Price $4.50 cash only.
Money back if book is retnrned in 10-days. I
D GER D I G D D D e e e S S e s el

e

QUESTION BOX

do not exceed 40 ma. Each branch can
then be regulated by a separate 0D3
and series-dropping resistor. Vacuum-
tube voltage-regulator circuits should
be used if the load exceeds 40 ma and
cannot be split into two or more branch
circuits carrying not more than 40 ma

each. See “Voltage Regulation” in the |

August, 1952, issue.

The value of R2 can be found from
the formula

E.—150
v 40

where E; is the supply voltage as
measured at point A and 40 (ma) is
the maximum operating current of the
0D3.

The value of R1 is found by dividing
the required bias voltage (20) by the
total current drawn from the 150-volt
line.

Filament voltage is obtained by rec-
tifying the voltage across a 6.3-volt
filament winding on the transformer.
The simple filter circuit shown will
work for some sets. In others, it may
be necessary to add a low-inductance,
l-amp filter choke and an additional

2,000-uf filter capacitor to reduce hum |

caused by ripple on the filament line.

High-voltage loss

?  In a Fada receiver having an RCA
630-type chassis, I have intermittent
loss of high wvoltage. Replacement of
the 1B3-GT and 6BG6-G cured the
trouble for about two months but it has
developed again. During the absence of
the high-voltage I measured the plate
voltage at the 6BG6-G and the 1B3-GT
and have obtained two different reud-
ings. At one time the voltage measiured
100 volts negative and at another time,
220 wvolts positive. The Ayback trans-
former hus been checked for continmuity
and the resistance conforms to that in
the schematic. Capacitors CI188 and
C186 have been checked and found
normal. E. F. A., Santa Ana, Calif.

A. The fact that you get a variation
in readings at the plate of the 6BG6-G
indicates that an intermittent condition
in this circuit is causing your trouble.
The reading of minus 100 volts at one

| time, and the high positive voltage at

another would give intermittent high
voltage because loss of B-plus on the
6BG6-G would also remove the flyback
pulse.

Your trouble might be in the damper
circuit, which generates the voltage
boost for the 6BG6-G. Try a new damp-
er tube and also check all parts in that
circuit. You should secure a steady 430
volts at C188 feeding the bottom of the
horizontal output transformer.

Using a v.t.v.m. at the plate of the
6BG6-G is dangerous, for the v.t.v.m.
can be damaged. When high voltage
is present pulses in excess of 6,000
volts are present here besides the reg-
ular low-voltage B-plus. Better con-

fine your voltage checks to the voltage
boost system, screen of 6BG6-G, etc.,’

and use continuity checks (with receiv-
er off) for the coil sections.

WwwWw americanradiohistorv com

Stereo-Magnemite*

Portable
Battery Operated

STEREOPHONIC
Tape Recorder

Stereophonic field recordings can now
be made with ease and assured profes-
sional results using a choice of three
models operating at tape speeds of 15,
714 and 33/ ips. to provide frequency
responses up to 15,000, 7,500, and 5,000
cycles respectively. 15 and 714 ips.
models meet primary and secondary
NARTB standards for flutter, fre-
quency response and dynamic range.

Enables stereo-enthusiasts, sound engi-
neers, researchers, broadcasters and
motion-picture producers to economic-
ally experiment and efficiently produce
ideal recordings with optimum stereo-
phonic effect.

All models measure 815 x 11 x 10 in.
and weigh 17 Ibs. Employ two com-
pletely isolated channels for recording
and playback. Utilize 60 kc ultrasonic
bias oscillator. Provide 50 hours of
operation from one economical set of
standard dry cell batteries.

Incorporates governor-controlled con-
stant speed spring-motor. Stereo-
headphone monitoring while recording
and playback. Overall dynamic range
50 db. Flutter less than =+ 0.19,.

Stereo-cephaloid crystal or dynamic
microphone available to produce dif-
fraction and acoustic pickup pattern
simulating human stereophonic hearing.

Completely battery-operated stereo-
phonic recording-playback system easily
carried and operated anywhere. Uses
standard 14 in. tape on 5 in. reels.

Write for complete technical literature
and direct factory prices to Dept. RE

AMPLIFIER CORP.
of AMERICA

‘398 Broadway, N. Y. 13, N. Y.
*T.M. Reg. U.S. Pat. Off.
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QUESTION BOX

$-38-C NOISE LIMITER ’
?  An early version of the S-38 re-

cewer included un automatic noise lim-
iter. My S-38-C|does mot have this fea- |
ture. How can [ add one to my set?— }
J. 0., Olive Vidw, Cualif.

A. A set such as this may not have |
enough gain for proper operation of an |
automatic nois¢ limiter but we are

showing two citcuits you can try. Fig.
123Q7
4 2
fi
It =N
Iy | .
“.5220uuf (OMEG
P. —
NG 22w 4o
Wy I VOL S 2MEG
2470k 2002
‘ 3
fig.l-a =
H
it
Iy
b3
AVC 22ME6 €
IMEGS
s
Fig.lb L

l
1-a is the original circuit of the de- |
tector and first a.f. amplifier. Fig. 1-b i
shows how a diode noise limiter may \
be added to the| circuit. You can sub- |
stitute a 12S8-GT triple-diode-triode for
the 128SQ7 or yol can try a germanium
diode. The diode noise limiter circuitI
is extremely sensitive, and great care
should be exercised in the mounting of
the switch. Because it readily picks
up hum and introduces feedback, it
should be mounted close to the tube.

AVCLINE  2:2MEG
AN

*A0DEDPARTS | % OFF ‘
" 002 l

VOL{EOANT " [

IOMEG
A'A' L 0

fig.2

Fig. 2 is a modification for using a
pair of 1N34 dibdes in a series-shunt ‘
noise limiter | circuit. Components |
marked with an! asterisk are added to
the original circuit. Compare Fig. 2
with Fig. 1-a. |

TRANSMITTER CONVERSION

? I am planming to build the low-
power transmitter described in the De-
cember, 1952, issue. However, I am a
novice and cannot use a w.f.o. so I
will meed details on adding crystal

NOVEMBER,

1953
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GONSET’'S NEW DE LUXE

7/ Remote Gontol

The Gonset De Luxe Remote is a com-
plete TV front-end: Cascode RF, Mixer.
oscillator, (Standard Coil Tuner), LF.
booster stage and iftegral power supply.

No loss in picture quality or bright.
ness. Actually improves many of the
alder sets.

May olso be used as UHF converter os
turret tuner has pravision for snap-in
coil strips.

Hos earphone provisions! 1deal for sick-
rooms, hospitals, “Night owl” listening

Connects to LF. of existing receiver.
Two models cover standard TV LF., fre.
quencies. Doesn’t require major set al-
terations .

SERVICE DEALERS

You'll want full technical ond deafer
price information on this highly popular
item. Write today. (Business lefterhead,
please.) ;

REALLY ENJOY YOUR TV
Sit back and relax

with a Gonset De Lluxe
TV Remote at your elbow.

FOR USE WITH ANY
TELEVISION RECEIVER

Now . . . you ¢an sit back and relax in that com-
fortable chair and really enjoy your TV viewing.
There will be no need to jump up to change to
another program . . . or to make adjustments in
contrast . . . or in audio volume level. Now . . .
all this ¢can be done right from where you sit with
the new Gonset De Luxe Remote Control!

This compact unit, housed in a smartly styled
Blonde or Mahogany cabinet sits on a small end
table or on the floor beside your chair . . . takes
over all TV panel controls . . . places them directly
at your fingertips. An unobtrusive cable, colored
to blend into the background of walls or carpeting,
makes complete connections to your TV set. Here
is a really simple, troublefree arrangement that
may be used with any make or model TV set, old
or new.

There’s no loss of picture or sound quality . . . can

actually effect a decided improvement in many

older model sets. No danger of obsolesence either
. your Gonset unit ¢can be shifted to any new

set you may subsequently purchase.

There’s also provision for earphones. Now . .

personalized TV listening and viewing at any hour
without objection by fumily or neighbors.

i km‘“ 801 South Main St., Burbank, CCIlI‘.

GONSET CO. DEPT. RE-1 M
801 South Main St., Burbank, Calif.

Please send further details ond price information
on your new De Luxe TV Remote Control Unit.

NAME

ADDRESS

DEALER

SERVICE TECHNICIANS

What was your most unusual service case? Not necessarily the
most difficult one, but the one you will remember longest, either
because of the problem itself or because of other conditions sur-
rounding the job. If the experience was interesting to you, it prob-
ably will be to other readers of Rapio-ELectroNics. We will pay $10
for each "My Most Unusual Service Job' item we consider outstand-
ing enough to publish in this magazine. If the item is striking enough
or carries sufficient technical information to be worth more than $10
in our opinion, it will be paid for at our regular space rates. Address

your stories to

Unusual Service Job

RADIO-ELECTRONICS

25 WEST BROADWAY

NEW YORK 7, N. Y.
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REPORTERS *

Thera is an ATR INVERTER for mest
spplications for inverting D.C, Velt.
ages (ronging from & volts D.C.
to 220 volts D.C.} te 110 volts
AL s s
operating A.C. Radlos, Tope Re-
corders, Wire Recorders, Dictatleg
Machines, Electric Raxors, Record-
Changers, Televisios S
fiers. Address Systems,
Equipment and most small slectrl-
cal ond electronle devices FROM
D.C. YOLTAGES IN AUTOMOBILES,
BUSES,
PLANES AND IN D.C. DISTRICTS.

Additlenal infarmction evallsble
spoe requarf.

s * SALESMEN *

*  EXECUTIVES
PUBLIC OFFICIALE

" POLICEMEN * FIREMEM * OUTDOOR MEM

FIELD INSPECTORS *

DOCTORS * LAWYERS, ETC,

INVERTERS

for changing

. Spacially Deslgred for

TRUCKS, SHIPS, TRAINS,

ur bart ery current

ATR INVERTERS . . . especially de-
signed for operating standard 110 volt
A.C. Tape Recorders, Wire Recorders,
Dictating Machines and Electric Rezors
IN YOUR CAR.

(3
ensy 72 ot

A VALUABLE TIME SAVER FOR:

@ TRAVELLING SALESMEN—Dictate reports in your own car. Send
vour dictoted reports in daily to Your home office or sales manager

FIELD INSPECTORS & INVESTIGATORS—Dictate your field inspec
tion reports in the field—on the spol. Give the complete siory
factually and completely. Include your clients recordings also

@DOCTORS—D'ctate snd record your house calls on the comple
tion of your call while everything -, freth in your mind, Have these
recards for transcrption by your ofice girl

@LAWYERS—Recard evidence in the field at your clignt's premises
Obtain tactual and complete witness reports, etc

@EXECUTIVES—Dictate in your cor all business motters while on

Amplis trips for pleasure or business,

Tost #PUBLIC OFFICIALS—Dictate complete field reports in your cor.
! Obtain recorded opiniens and expressions of Mi
Dictate your busines: reports while “raveling

®POLICE SQUAD CARS—Dictate accident reports right on the scene
complete and factus). Include witness recordings ot the some
time. Have the complete story available by dictation

®FIRE TRUCKS—Dictate your fire reparts factually and complete on
the scene and include witness reports, Have the complete stary

7. Public s the field

@ AMBULANCES—D'ctate complete reports of your ambulance run

fnclude witnesg recordings . ete
@ ADVERTISING AGENCIES—Use AC cperated animated or 1llum:

nated displays m or on the cor

given away every 30 days to
lucky registrant of preceding
month.
i registration request today!

Mail a posicard as your| ewareHOUSE

and material handling reports on the icene. in the warehouse
vard, of wherever you may be

l & HUNTERS—Use your electric razer on camping
1 B0 ATR INVERTER!| °'o:. cperating in your car. Also small home radios ang other
L elecincal of electronic tems
@ CAMPERS—Make vour camping and outing tips more exciting
using mix-masters, '.pe recorders, or wire recorders operating
from your car battary,

1] MAVEIIAL HANDLERS—Dictate your inventory

b

Input {OdtpuliWitta
TYPE D Qutput inter.  Contin List Price RECOMMENDED APPLICATIONS
Voitr 40 Cycles  mittent us
For operating small flea-power AG mofors. |
&-LIF 6 [110volts | 40 | 35 |$25.55 |ulachic razors. small redios and small portable |
dictatin, chi having wattage consump
12-LIF 12 | 110 volts 50 35 | 25.55 oi:n.l..?ﬂ'\":.. 3;':":.."" S M i
| Recommended for operating small AC mo. |
6-RSD 6 | 110volts | 85 | 75 | 39.25 [tors. Redio Sets, PA S ptams, Amplifiers, and |
12RSD | 12 | 110 valts | 125 | 100 | 39.25 |0t o F U i et ver |
| tage ratings indicated.
| Espaci ..L. ded ‘" P
6ISQ-F | & | 110volts | 85 | 75 | 49.95 | Tackines, wire racord ;
12-ISQ-F | 12 [ 11O volts | 125 | 100 | 49.95 |tricel apperatus having input wattage con-
tumption within continuous output wattage
ratings indicated.
E For opereting large tepe recorders. wire re-
6T-HSG [ 6 | 110 volts ‘ 175 | 150 | 96.45 s hoving inpuf waHoge ::ﬁ':;';:,:"‘"_'.x
L2 ' Input wi Hon with)
12T-HSG | 12 | 110 vohts 200 | 96.45 ’ho’:enﬁnuau: output wattage ratings indi-
cated,

See 424,

}:“fg‘“m'f \/ NIW mobiLs 4/

NEW DESIGNS 4/ NIW LITERATURE

Battery Eliminators, DC-AC inverters, Aute Rodio Vilkraters

Amnécm Feievision & Ravio Co

Products Since 1937
SAINT PAUL 1, MINNESOTA—U. S. A,

www americanradiohistorv com

BLAK-RAY SELF-FILTERING
ULTRA-VIOLET LAMP

BLAK-RAY 4-watt iamp, model X-4, complete
with U-V tube. This lamp gives long-wave uyltra-
violet radiation having a wave-length of 3654
to 4000 engstrom units. Some of the substances
made to fluoresce visibly when illuminated by
U-V tight are certain woods, oils, minerals,
milkstone, cloth, paints, plastics, yarn, drugs,
crayons, etc. This lamp is self-filtering and
the nvisible U-V rays are harmless to the
eyes and skin. Equipped with spectral-finish
aluminum reflector. Consumes anly 4 watts and
car be plugged into any 110 volt 50-60 cycle
A.C. outiet. Will give 2000 to 3000 hours of
service. It weighs but 13 Ibs. Approved by
the Underwriters Laboratories and has a built-
in transfarmer so that it may be sofely used
for long periods when necessary. Extra U-V
tubes are available.

Ship wl. 4 Ibs,

ITEM NO. 125

UNUSUAL BUY . $]475

POWERFUL ALL PURPOSE MOTOR

Sturdy shaded pole A.C. induc-
tion motor. |5 watts, 3000 rpm.
I2"x1%”; 4 mounhng studs;
74" shaft, 3/16” diameter; 110-
120 voHs 50-80 cycles. A.C.
only. When geared down, this
unit can operate an 18" turn-
toble with a 200 |b. dead
weight. Use it for fans, dis-
plays, timers and other pur.

poses. Ship wt. 2 Ibs.
$2.45

I{TEM NO. 147
UNUSUAL BUY

WATTHOUR METER

Leading makes—recon-
ditioned. ldeal for
trailer parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 amp. Heavy met-
al case 85" x 844" x 5”.
Easy to instoll. Ship.

wt, 14 1bs.
HEM No. 33 g4 o)
WESTERN ELECTRIC BREAST MIKE

NUW UNLY

Lightweight 1 1b. carbon micro.
phone. Aircraft type. Breastplate
mounting, adjustable 2-way
swivel. Easily fastened straps. For
home broadcasts, communica-
tions etc. Complete with & foot
cord, hard rubber plug. Shera-
dized plate, non-rusting finish.

Ship. wt. 2 ibs.
ITEM NO. 152 52.25
AMAZING BLACK LIGHT

NEW LOW PRICE

250-watt ultra-violet Ilight
source. Makes fluorescent
articles glow in the dark.
Fits any lamp socket. For
experimenting, entertaining
unusua! lighting effects.

Ship. wt. 2 lbs.

ASaving At $2.45
250 POWER TELESCOPE LENS KIT
Make your own high powered & ft. telescope!

Kit contains 2” diam., 75" foca! length, ground
and polished objective

PR e lens and necessary eve
pieces. Magnifies 50x to
250x.  Full  instructions.

) Ship. wt. | Ib.

ITEM NO. 123 $2.95

YOU SAVE AT

HUDSON SPECIALTIES CO.
25 West Broodwuy. Dept. RE-11.53
New York 7, N.

1 aun enclasing full rem!tlan(‘e for uems circled below.
(He sure 10 include shipbing charges

OR. my deposit of §. MllD balance C.0.D.
WINIMUM C.0.D. ORDER 55 ‘00.

C.0.D. ORDERS ACCEPTED ONLY WITH 2004 DEFOSIT
INCLUDE SHIPPING CHARGES,

Circle 1tems Wanted
87 147

33 152 128 123

NAame souieeeonrcuiionannnas .
Ple.ne Print (,learly

AdAress L oeeeieetoeiesteccteniasstosesranse,

Ciy .eevesiniinssaes.Zone.... .State ........

- . = -
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trol. Will this ri k 11 and | .
STAN4 Bu RN ;2717::zte'rs :m'fh frggfalwforntr(;7;? Plet::;e (. . \ YOUR
; h how t dd ecrystal trol L
DA (R HIGH-PAYING
j 4 A. The diagram shows how the 6V6 ‘

interesting career in
CATHODE ‘RAY TUBE SPECIALS doubler can be converted to a crystal

TELEVISION

tone type crystals because these often i 'One of the Larges?
RADIO and require special oscillator circuits for Bl of its kind"
ELECTRONICS CO. best performance. If the keying is slug-

* * . .
ONE YEAR GUARANTEE r oscillator for use on the novice bands.
* oree 2T * | A 2,5-mh r.f. choke, a 100-uuf capaci-
7204 ; 3 starts here!
* 108P4X * [ tor, and a kgy J'.a(:k are added to the :
12KPaA 6V6 cathode circuit and a crystal socket
* 12LP4A * . M Complete, Easy-fo-Learn
12upas across the grid leak as shown. You can
* ;g;;:: (N * | construct the rig as a 3-tube crystal- | HOME STUDY
* xaxnu‘e'éﬁa"" % | controlled circuit or you can add the
178 buffer and v.f.o. as described in the COURSE
17CP4 .
N 200k * | original article and use a switch in ‘ ﬂ
*315';:“,' * I‘he 6V6 gliid cirif:uit to change over with one of America's
* * rom crystal to v.f.o. control. LARGEST schools
ANTENNAE SPECIALS
* r more W !
RED_DOUBLE Vo Antenna. ... it *U& %;TOBOMR’D T]hel"ve S a place for
% 10ELEMENT SoNicAL . 2o s X L DOUB;EF;W%.W YOU in the tre-
Foiged Hi1 Straryni Low Quick Rig ~XTAl B 4 s
* w.’.ﬁ%o&‘eé':;°.:‘§cJLé':::::.:': $3 0 3B x| mweo wr 22.5 7‘£0W énei{l(low% ]bl_lll_on-
. Poe——————O—O— W s
x MASTS SfESTemste . I3 e e :% ollar  Television,
NEPCO MASTS . 1.69 1.49 XTAL® A I{ a d io & E ] ec-
A2 ML .o ad b bs e . - S 47K 8 - . -
* TV WIRE S5 Mil, J0g obim 111l 1L 3 * :E N 0017 +300V 1 tronics Industl‘y '
* 127 Heavy Slug Speaker. .. ....... Special $3.98 * _T_XTAL’SEETEXT Z.SMO:‘ 10[0upt =0 It’S SO easy tO get
K OREn FACE CABINET (T Cascode Turer 13200 K w1 | started with the
* WIRE RECORDERS IN STOCK * KEY 4000w | famous CRESCENT
FENYRO‘:‘ Model 8T3C—2.speed Taeve“?: . KADJED PARTS * | qCH()Ol cOL‘ rge Learn
% RADIO TCRAFTSMAN 1T * b 4 R
! model gggzx‘gffﬁi‘ T"{,“n‘l"".*.'::::::’iié 1313 n + at home, in your spare
ode — Wil n A 1A, t . = H H ()
we aiso carey mﬁ“c?;:sé’ocs'ﬁ"Z.E}vrm:;cé“‘.?m.. : time. Illustrated, simpli-
lers—Pre- Amps, uners an ape | L B Tt
* Recorders. * | The 6V6 can be operated as a funda- ] fied lessons ‘Wd kits to
* ‘.}:‘SIM O e A e 5333 % | mental oscillator or as a frequency practice on. No previous
Fottvane ", | Iyoack 1om % | multiplier. The 807 can be used straight- training needed. Send for
* 630 Vert., Qutput Upright 1.98
& Sl Vet glllt:cp:fnl’oét;;d ] vze through or as a doubler. You can FREE sample lesson . . .
CASCODERTUNE RS, 19.95 operate on 15 meters by tripling in the make this day the day you
X DUMONT 21.25mg .. 1495 % | oseillator from a 7-me crystal or by ] = .
8.9 C : 1 oy started on vour way to a
* fuTHOMZED pisThIBUTORS ror: Genoial Eeche: & | using 2 10.5-me erystal and doubling brilliant profitable career!
O Geperal Motors. X |0 the oscillator or final. To reach 11
é;;r'sorv&x‘::?o&?sammmx;:‘uL'(r“:‘znmoa?v::yrsPllxm;::th meters, you can use a 6.75-mc crystal | APPROYED FOR KOREAN VETS
L g‘lloeuﬁ?)"éq?u:?w':ﬁ}?e“ss;:;: uso' yI:‘JrFlrl%;uLe'sT;:R ?g pi and qt}adrul)le .1” the Os?lllatorr or ‘ PY Also Day & Eve. Classes
H fubes at 50,100 discount, Alse many otner special X double in the oscillator and in the final, i Trained at Our School
- .‘3;‘!&"52.13"5«,3?2%31";?9né\'-.'ii?' s s RS | or you can use a suitable 14-me crystal |
i r reqlirements for prompt Qquotatians. . . . s
Terma: 0% et orden. baranes cob. An arees | and double in the oscillator or in the ~ CRESCENT
Y FOB. NEW YORK Warehouse. Minimum order $5.00. % final. | e SCHOOL
| i i-Fi Q o L =
* &',‘:‘fm;c','; %‘;;,'“;”’Es_' 19”” Iist ‘and¥HIFil Try to avoid using harmonic and over- = I

(€.B.5. THEATRE BLDG.) gish, try connecting a 2.5-mh r.f. choke D COUPON TODAY!
1697 BROADWAY ¢ NEW YORK 19, N.Y. [RIST series with the oscillator grid leak CRESCENT SCHOOL Dept. E-11
at point A. 500 Pacific Street, Bklyn. 17, N.Y.

You can use commercial pl\"g'in COilS Sirs: Rush your FREE sample lesson and full
details about the CRESCENT SCHOOL Course-

OUTSTANDI N G in the oscillator and 807 plate circuits at oo obligation to me!

TRANSFORMER VAI_UE or you can wind your own from data I O Home Study Course ([J Residential Course
which vou will find in the various ama- l NAME .

+ | teur radi . If care i < —
825-0-320 b 225 mla. 6.3 a1 5A, AV at 3A. Pri. 115V: | | ’?““9 handbooks B E taken, ADDRESS. r i
D ev. AC. Size. 11s” % 1147 x 8 7/167 there is little to choose between com- cITY - ZONE__STATE__

only il 03695 e3; mercial and home made coils. L s G mm s ay mm am s NN =R —'
350-0-350 at 300 n a(‘" a.n 1AL 6.3 at xA\.$57\"5153A.
I'ri. 113V, 60 ¢y, R s - 0 g2 vga o ea.
850-0-250 at 350 mp. 6.3 at 10A, 5V at 6. Dri. 115V, HEATHKIT PREAMP
& ey, AC. Only | .. $8.95 ea. MODIFICATION ELEGTRO" Ic T“ BEs
450-0-150 at 200 nla. 5V at 34, it HA. Pri. 115V |
60 cv. AC. In shieliled case. Only ... $8.90 ea. 2 [ plan to use a G-E record coni- i URGENTLY NEEDED
A20-0-920 ar TI0-0-740 AC at 200 ma. Pri. 115V, 60 pensator ahead of the Heathlit WA-P1
ev. AC. Upright sHiclded vase. Excellent for 807's. . 2 5 g
Only. ... $10.80¢e | | preamplifier so I would like to modify CASH PAID FOR:
Tsalation transformer. Useful for AC-DC s\lpplw\\el( the latter to provide flat response. How Tl 1o "
% 25 & 3 . 1 1
]!_”m].;l,.‘\dm\\“ .If;l)\ AC at ki \lsol 6958 eﬂl can I do this?—E. E. S., Bronz, N. Y. | Radio, TV, Specia urpos'e..o types,
Isolation !_runsr'm‘luvr I'ri. 113V, Sec. 11TV at 50 ma A. ACCOI'dlIlg‘ to lnformatxon supplled smo|| and |0fge ql:lorhhes' Sfofe
Also. 6.3V al 2 ambs. Only. . n $2.98 ea. bV the Heath Compan_v, all you have to types, quonfihes. prices.
28V at 10A AC. 10,000V insulation. Pri, 115V, 60 g 8 o d 71
L O fpn AR & $3.3G en do is to remove thc_s turnover switch, meE Now to BOX R (" 53
. . . o[-
Modulation transtohmer. 15 watt. Bath pric and sec | the 10(),()00-0h1]1 Ie.SlStOI’ and the two {
aljustable for 2080 to 20,000 ghms. Pri. 50 ma per 022-uf capacitors in the feedback net-
side, max. Neeo. 5t or 100 ma dtpvmlmﬂ upon connes - N 0 |
tions used. Only .|.. $6.45 ea. work between the triode halves of the
ToluTatinn 1tnsfatbner. A0 watll A lsg adustaile with 12AY7 or 12AX7. Leave the 2,200-ohm | Watch for the
pri. and scc. adiustable tor 2000 to 29,000 ohms. Pri. - 2
150 ma per side. See. 150 or 300 ma depending unon ’ cathode resistor intact. The response DECEMBER ISSUE
conteetions used. 0!\1\ ............... $9.60 ea. of the p1'eampliﬁer-equalizer will now of Ra?':o-Elec'ir:nlcs
: R s on the newsstands
OFFENBACH-REIMUS o el eoN)S i NOVEMBER 25, 1953

1564 Market Street, San Francisco, Calif. ENNINELOiGIDC K PPOSILION, DL

NOVEMBER, 1953

wwWw americanradiohistorv com


www.americanradiohistory.com

EL S!GUNDO
CALITORNIA

UNIVERSAL
MOUNTING

" Ballelin IRP-4

INTERNATIONAL RECTIFIER

O R P O R A T 1

L

O N

1521 E. Grand Ave., El Segundo, Calif - Phone: ORegon 8-6281
CHICAGO: 205 W. Wacker Drive - Phone: Franklin 2-3889
NEW YORK: 501 Madison Avanue - Phone: Plaza 5-8665

wwWw americanradiohistorv com

PEOPLE

Jack Hughes, former vice- president in
chm;.e of sales for Littelfuse, Ine., Des
Plaines, T, was named viee- p1e51dent
and npeldtlons general manager of the
company. In his new
position, Mr. Hughes
will continue to han-
dle sales, with ad-
ditional responsibili-
ties in purchasing,
production, produe-
tion control, and
time control.

J. Hughes

Harry H. Kline was named to the newly
created position of general sales and
merchandise man-
ager of Ward Prod-
ucts, Division of
Gabriel Co., Cleve-
land. He had been
sales engineer, and
more recently su-
pervisor of inven-
tory control for SIS
Ward. H. H. Kline

W. Ward Willett joined LaPointe Elec-
tronies, Rockville, Conn., as advertising
manager. He was formerly with the
Plax Corporation. Lincoln N. Kinnicutt,
who was the for-
mer director of ad-
vertising and pub-
lic relations of La-
Pointe Eleetronics,
has now been pro-
moted to assistant
to  Webster E.
Barth, the general
sales manager of
the company.

r
W. W. Willett

A. L. Champigny was promoted to ad-
vertising and sales promotion manager
for the General Electric Tube Depart-
ment, Schenectady, N. Y. He was pre-
viously manager of replacement sales
promotion for the Tube Department. In
his new position,
he succeeds G. A.
Bradford who was
vecently appointed
manager of adver-
tising and sales
promotion for the
General Electric
Radio and Televi-
sion Department in
Syracuse, N. Y.

. L Champigny

Pl G. Milton Ehlers
G, has recently joined
AerovoxCorp.,New
A Bedford, Massachu-
(e setts, as chief re-
scarch engineer. He
was formerly pres-
ident of the Herlec

! 'Jr_'x V- Corp., a subsidiary
i?’ VAN ofA Sprague Elec-
G. M. Ehlers Bics

Paul G. Mathes joined the staff of Trio
Manufacturing Co., Griggsville, Ill., as
advertising manager. He was formerly
with International Harvester.
Obituary

Julius G. Aceves, a ploneer inventor in
the field of radio. died in New York
City at the age of 65. He was a partner

RADIO-ELECTRONICS
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10" TV REMOTE AUX-

- ILIARY (SLAVE) SET.
> FOR THAT EXTHA SET
b, B OR THAT EXTRA S
==z, 2 IN THE HOME, BAR t;]r
= - o] Opera eswnt
4//’- any standard TV
= ceiver.,
=Y FEATuRES —_
2 TUBES incl. 1031'4—

AI L 91) I)A\ GAR I‘U
WE

SUPPLV - delachdble
unit
. 45" PM Hvy Duty
pe.
IMAJ R STANDARD
PARTS INCLUDE: nefl. Yoke. Focus Coil, Hor. &

Vert. Outputs, Twa 10h 1007 umkes, 150 ma
Sel Rect.. hlm!ml\ucs Contrals, et
. g::DNSOM LNUT 'VENEER & LEATNERETTE

* COMPLETE SCHEMATIC & HOOK-UP DATA SUP-
PLIED. Operatis on 110V. DC; AC conversion data

suppli
ALONE WORTH SEVERAL $2 95
4 3
Perfect t‘ondlhon—Used

ied.
PARTS
TIMES THE PR 2
{Overall: 201" ul7"xl4l/2 Shog. wt.
8 POS. PUSH-BUTTON ASSBLY. DPST, wansfer .98
Set of & knots for above ... . ... -
COPPER OXIDE RECTIFIER, ¥ "W bridg
. .ea. 98¢ 6/S.50

4V. in, 300015, (27x7” O. l))

Ya” GLOSSY BLﬂCK BAKELITE i X12"—69¢
87x10”"—59¢;

“POLYSTYRENE "

: longer Igths, avail
RoD: Tigrooc; P P Sl £
.49
Tun1m: .00 I1iaTe; ag-—12¢; 1ar—17¢:
—21¢} Bir| b7er in3se; 1iee1.10

T- 30 THROAT M|KES w/ PL291. Less Deckhand 69
S RPM AC MOTHR—113V, p() cy. 2
Bristol —~z<m-: 0.D 2= 2 g5 2 koih o 5295
~ALNICO NET SPECIALS"—POI BAR,
9/16-x7/3 2/1.00 100/7.50
49¢ 12/85.00

LR pe. "X Va
"HEELING” MA;NETs—set of 2 roumd Sg=
0.D 1”7 & 1387 1_ Wissl cased. Set $1.98
ALNICO MAGNET KIT—Powerful Bar, Block.
~U’’, Rad. ete. Kit of 10 asstd 1,9
(WRITE FOR LATEST ‘'ALNICO* aUI’PLEMENT)

1 LIT'S TERRIFIC .

J
: '
1
1 Now even BIGq ER & BLTTF‘R THAN EVER! t
Leotone's "JUM RADIO-ELECTRONICS PARTS 1
I KiT**—Here's J|st PART of what vou 1
! 1
! 1
! 1
L]

. OVER 5000 SOLD !}

get: ASSTD IIJ'LSI\’I ()RQ CONDEN-
FACTS v -9
CON'I‘RO WITCHES. WIRE. ETC , e
Ihs. .

CAIINET DRAW SLIDES—clICnt ball- bt‘arlnl! -
3”7 (9" exl?—ﬂ-? 10 pr.; 15” (117 ext)—%$2.25 pr
161/ ” (121/ g 1) —%2. 39 pr; llvy duty all- bteel

N& i white. Prices per H
(7x2, 7| 81-20: GT (1 M;"xaa/n')—sl.lsz
Med (13274 }4"—S1. 6S; Large (27x5")—-$1.98

“DIRECT FACTO*V SPEAKER REPAIRS SINCE 1927’
Min. Order $3.00i 209 deposit rea. on all C.0.D
Please add sifficient postage—excess refunded

;lm RAD'0 CORP.

67 Dey Street
New York 7, N_ Y

PUBLICATIONS

IT'S NEW!
WORLD'S EQUIVALENT TUBES
NEW 10TH EDITION'). (Equivalents Vade Mecum)

(BRANS"

A simple index |marker |pletely equivalent or fubes
mokes it easy to [find di- |hoving a few differences
rect replacement tiubes for {and, in the latter case,
a given type, either com- !what these differences are

Book Na. E&E-VMI10....

A COMPANION VOLUME

WORLD'S RADIO TUBES (ERANS' VADE
MECUM). NEW 5TH EDITION. Lists over 15,000
tubes from every tube making counfry Printed
in 16 languages. Book No. EXE-VM9....$5.00*

RADIO HANDBZOK. GIANT 13TH EDITION. A
one-volume library of radio information with
extensive, simplified theory. Detailed how-to-
build-it dato on| dozens of items of prachcal
radio equipment, Book Nc. E&E-RH13...$6.00*

BETTER TV RECEPTION (in fringe and low:sig-
nal areas). NEW| SECOND EDITION. The stand-
ard guide for installation technicians. A popular
text for TV enthusiasts,
Book No. E&E-TR2. ...,

RADIOTELEPHO HE LICENSE MANUAL. Typical
study questions with concise answers for any
commercial U.S. A, radlofelephone operators li-
cense. Book No. E&E-RLY, .. .......... $3.75*

ANTENNA MANUAL. A practical, comprehen-
sive book on antennas, for everyone interested
in transmission amnd reception. Over 300 poges
Book No. ERE-AMY............... i .50*

SURPLUS RADIO CONVERSION MANUAL. VOL.

1. Practical conversions. Write for list of con-
tents. Book No. E&E-SM1.._ .. ..... .. ,$2.50*

SURPLUS RADIO CONVERSION MANUAL. VOL.
2, Companion to Wolume 1
Book No. E&E.SMZ ., ., . $2.50*

*Plus any tax.

BUY FROM YOUR DISTRIBUTOR
ADD 104, OF BAICT ¢ AL CHBVRY 0

ENGINEERS, Lid,

CALLIF.

EDITORSE and
SANTA BEAREARGE,
AAKIN A TAVLOR Hibase M1

1953

PEOPLE

in the electronics engineering firm of
Amy, Aceves, and King, Inc.

Personnel Notes

. . . Dr. Ivan Getting, vice-president
and director of engineering of Raytheon
Manufacturing Co., Newton, Mass.;
Harold Bugbee, president of Walter B.
Snow, Boston advertising agency; and
Dr. Jerome B. Wiesner, director of re-
search of electronics at Massachusetts
Institute of Technology, were chosen
as judges for the $10,000 Transistor
Contest sponsored by the Raytheon
Receiving Tube Division.

Alfred E. Bourassa joined CBS-
Hytron, Danvers, Mass., as assistant to
the advertising manager. He was form-
erly with Carter’s Ink Co.

... Harold Blumenthal was named sales
manager of Manufacturers Division of
Shure Brothers, Chicago. He was form-
erly a sales engineer with the company.

Sheldon Rutter, one of the coun-
try’s top designers, was retained by
Channel Master Corp., Ellenville, N. Y.,
to do all product design and to be
packaging and art consultant.

. Stanley Niciejewski, former dis-
tributor sales manager of Sarkes Tar-
zian Rectifier Division, Bloomington,
Ind., was promoted to sales manager,
according to an announcement by
George Eannarino, director of the Rec-
tifier Division. Alfred D’Urso, former
sales engineer, was promoted to assist-
ant sales manager on distributor sales,
and Fred Lucas, previously with Fed-
eral Telephone and Radio, joined the
Sarkes Tarzian Rectifier Division as
assistant sales manager of industrial
sales.

Robert C. Sprague, Chairman of
the Board of Sprague Electric Co.,
North Adams, Mass., was selected as a
member of the Business and Industry
Advisory Committee of the New Eng-
land Colleges Fund.

Donald S. Burge joined Jensen
Manufacturing Co., Chicago, to handle
production control. He was formerly
with Milled Screw Products.

Dr. William L. Everitt, radio au-
thority and dean of the College of
Engineering of the University of Il-
linois, will receive the IRE Medal of
Honor for 1954. The award will be
made during the association’s annual
banquet in New York next March.

. . Clarence Rohwedder joined Littel-
fuse, Inc., Des Plaines, Ill., as a process
engineer. He held a similar position
with A. O. Smith Corp. prior to his
appointment. David H. Shean joined
Littelfuse as purchasing agent. He
was formerly with Redmond Co.

... Clarence M. Clark, former manager
of Accounting at the Westinghouse
Electronic Tube Division plant at El-
mira, N. Y., was appointed manager of

www americanradiohistorv com

[ Contains over 70 illustrations and
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LEARN MORE ! EARN MORE !

NEW! 1954 TV Consultant
TV Serviceman’'s Silent Partner

New, easy-to-use way to solve tough-
est TV troubles. UHF sect. includes
converslons, installations and servie-
ing. Modern alignment methods shown
by pietures, diagrams and simple
directions, tell exactly what to da
and how to do it. Practical polnters
on use of all TV Test Instruments.
Over 300 rix, raster and sound symp-
toms. Detailed directlons tell where
and how to fAnd faulty parts. Over
135 RAPID ECKS, many using
plx tube as trouble locator. 123
liustr. of scope wave forms, diagramg, statlon Datterns
show various defects—take mystery out of TV servicing.
NO THEORY—NO MATH—NO FORMULAS -just
practical service info. covering all types of TV gets.

Only......$2

NEW! Trouble Shooting PIX
GUIDE inc. TV TERMS Explained

Sec. 1 1s a fully illustrated GUIDE
to oft-recurring plx faults. Causes
and cures explained. Copyrighted
Trouble Indicating illustrated chart
tells where troubles start in typlcal
TV set—illustrations show resultlng
faulty TV pictures. See. 2 explains
hundreds of TV terms in non-tech-
nical language. SP uer TV
SERVICING—HELPS YOU DO A
BETTER JOB FASTER

Only...... $1

NEW! TV Tube Locator

— Money-Making  Time Saver tells
oo ot Tom - coms mamoms | hich tubes to replace to cure every
i type of tube trouble. Over 135 such
TV troubles listed with clear charts
for quickly logating the faulty tubes,
Copyrighted TROUBLE INDICAT-
N UBE LOCATION GUIDES
for over 30 most popular models
{from  Admiral to Zenith. 1947 to
“953 models. A storehouse of valu-
able TV servicing info. priced very
low for large volume sales.

S Only...... $1

NEW! TV Trouble Tracer

70 Common TV troubles traced to
source and eured. Copvrighted trou-
ble indicating tube lncation guides
covering over 500 most popular
TV models. Many muodels different
from those sliown in TV TUBE
LOCATOR

tuhe location guides. Forty most
common piclure troubles illustrated,

with symptams described, causes
given and remedies prescribed
Only...... 50¢

H. G. CISIN, PUBLISHER

Order from your Jobber today, or if not
stocked, write to

Harry G. Cisin, Dept. E-23
Amagansett, New York

M Enclosed find $.......... Send
: [ TY Consultant 0 TV Locater K
= O TV Pix Guide C TV Tracer :

= Name ........ ... ... ... iiiin.. n
= Address ......... . i [

City Zone State. ... M
=IIIII!IIIIIIIIIIIIE
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CANNON

PLUGS

Send for Cannon Ilein RIC-6

... a special condensed catalog

Covers the Radio, Sound and Miniature
Connectors that are available to you through
Franchised Distributors, Electrical Whole-
salers and Radio Parts Distributors.

FITTINGS: For audio, instrument and relaced uses.
3 contacts, 152 max., 14 basic shapes. Latchlock
coupling. Available at your Radio Parts Distributor.

ST N
TYPE P ,:jf: i

FITTINGS: For audio, TV and instrument uses.
2 to 8 contacts, 30a max., 16 basic shapes.
Universally used in sound and allied applications.

TYPEo

FITTINGS: 3.contact oval-shaped plugs and recep-
tacles, equipped with latcchlock device. For micro-
phones and related uses. 6 basic shapes. 30a max.

w UA G-

FITTINGS: Designed in cooperation with RMA
Commitcee, combining all features of P, O and XL
Series. Gold plated conracts. Rubber relief collar
and bushings. .

AT

O ke
rwee 45-E N e
TEST POINT JACKS: High quality phone tip
jacks to accommodate ATMA phone tip for labora-

tory uses. Rugged construction, nylon insulation
precision-made for long life.

Tv CONNECTORS:

Specialized "LK™ and "LKT'" plugs used on tele-
vision cameras and relaced equipment.

TYPE u

SUB-MINIATURE SERIES: Hermetic sealed, vitre-
ous insulated receptacles and Silcan insulaced plugs
for instruments, relays, transformers and ocher

sealed components, \
TYPE D %

SUB-MINIATURE SERIES: Gold plated concacts.
Rack-and-panel or cord mounted disconnect for
portable radio and related equipment. Hermetic
sealed if desired.

Additional related avdio and power Cannon
connectors include Types X, XK, M1, GB and
BP, all available through selected Cannon
Franchised Distributors. See your classified
telephone directory.

CANNON ELECTRIC

CANMON
FLECTRIC 4

Since 1915

CANNON ELECTRIC CO., LOS ANGELES 31, CALIF.
Factories in Los Angeles, Toronto, New Haven. Rep-
resentatives in principal cities. Address inquiries to
Cannon Electric Company, Department K.144. Los
Angeles 31, California.

PEOPLE

the company’s Tube plant in Bath, N. Y.

. .. Christian J. Reimuller joined Javex,
Redlands, Calif., as head of the newly
created Publicity and Public Relations
Department. He previously was co-
owner of a hydraulic machine-tool
manufacturing concern.

. . . Harry A. Ehle, International Re-
sistance Co., was elected president of
the Radio Parts and Electronic Equip-
ment Shows, Inc., sponsors of the Elec-
tronic Parts Show. Others elected were:
H. M. Carpenter, Thurow Distributors,
vice-president; Francis F. Florsheim,
Columbia Wire & Supply, secretary;
Bernard L. Cahn, Insuline Corp. of
America, treasurer.

... W. 0. Spink was appointed assist-
ant equipment sales manager of the
Sylvania Electronics Product Sales
Department, with headquarters in New
York City. He has been a member of
the Sylvania sales staff since 1947.

... J.C. Van Arsdel], former manager
of Sales Engineering for the Elec-
tronics Division of Erie Resistor Corp.,
Erie, Pa., was promoted to assistant
general manager of the division. Wil-
liam Klevans, former field sales engi-
neer, was advanced to Van Arsdell’s
previous position.

. . . Joseph H. Morin joined Howard
W. Sams & Co., Indianapolis, as sales
promotion manager. He had been dis-
tributor sales manager of Shure
Brothers.

... Martin W, Krenske was named as-
sistant sales manager of Edwin I
Guthman Co., Chicago. He was previ-
ously with Standard Transformer Corp.

... Dr. W. R. G. Baker, General Elec-
tric, was reappointed chairman of the
RETMA Television Committee. Max F.
Balcom, Sylvania, was reappointed
chairman of the Educational Television
Committee, and Glenn McDaniel, gen-
eral counsel of the RETMA, was re-
appointed chairman of the Legal
Committee. Paul V. Galvin, Motorola,
and H. A. Pope, National Union, were
reappointed chairmen of the Committee
to Survey Subscription Television and
of the Credit Committee, respectively.
William L. Dunn, Raytheon, was ap-
pointed chairman of the Sales Managers
Committee of the Set Division of
RETMA.

. . . Bruce R. Carlson, an investment
analyst, joined Sprague Electric, North
Adams, Mass., as statistical assistant
to the president.

. .. Joseph F. Whitaker, formerly with
International Resistance Co., joined
Weller Electric Corp., Easton, Pa., as
sales manager.

. .. Nat Welch joined Orradio, Opelika,
Ala., as sales manager. He was form-
erly a manufacturers’ representative in
the electrical industry.

END
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COMPARISON | PROVES

®YIH1L oFrers

GREATEST V-0-M values!

World-renowned £/C0
VOLT-OHM-MILLIAMMETERS

#536 KIT $12.90. Wired $14.90
2 526 KIT (with 1% multipliers)
only $13.90. Wired $16.90

COMPARE EICO Multi-
meters with any others and
you'll agree . . . only EICO
gives you ALL the features
you want—PLUS 9 new exclusive EXTRAS—at
the LOWEST COST in the industry!

COMPARE the PLUS versatility and perform-
ance of ALL THESE 9 EXTRA features: ® full-
scale ranges of 0-1 volt way up to 0-5000 volts on
both AC and DC ® grand total of 31 full-scale
ranges ® Current ranges on both AC and DC e
larze 3” meter ® 400 ua sensitivity @ 1000
ohms/volt on both AC and DC ® minimum bat-
tery-drain ohm ranges ® dual rectifier with
separate low and high voltage calibration on AC
ranges @ available in both KIT and WIRED
form. Just think of the amazing value and versa-
tility of these 31 different ranges! DC/AC Volts:
Zero to 1, 5, 10, 50, 100, 500, and 5000! DC/AC
Current: 0-1 ma, 10 ma, 0.1 Amp, 1 Amp. Ohms:
0-500, 100 K, 1 meg. 6 DB ranges:—20 to 69.

Yes, Comparison proves it . . . you get the
MOST VERSATILITY—and you really SAVE—
only with EICO! See the famous complete EICO
line of V-0-Ms, Scopes, VTVMs, generators, tube
testers, battery eliminators, bridges, decade
boxes, etc. at your jobber today. Write NOW for
FREE Catalog MC-11 and name of local jobber.
5% higher on West Coasl.
ELECTROMI STRUMENT CO_,

B4 WITHERS STREET, dAQOELYM 11, M.

Let me show you how EASY it is to_

LEARN TV.¥

the EE‘iﬁﬂﬂl way-- Felurmtional

ASSEMBLE A
TRANSVision

WILL HELP YOU to start learning
TV the practical way — by

I

assembling a TRANSVISION TV KIT
in EASY STAGES. For only $39 you
get PACKAGE +1 (standard first
pkg. for all of our kits). This pack.
age gives you the BASIC CHASSIS
and over 450 TV COMPONENTS with

complete Instructions, Drawings,
Photos, Service Booklef, and a
year’s subscription to my “TV and
Electronics Notes”. When ready,
you order the next stage (pkg. ¥2),
ete. Low prices make your complete kit a terrific buy!

Shows 6 Great TV Kits:

EXCLUSIVE: Only Transvision TV Kits
are adaptable to UHF, ldeat for
FRINGE AREAS. No Previous Technical
Knowledge required, Write now!

G TRANSVISION, INC., Dept. RE1L
NEW ROCHELLE, N. Y.
=+ MAIL THIS COUPON TODAY o = =

Mr. D. Gnessin, Educatienal Director
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RE11

] I'm enclosing $—______ deposit. Send standard kit
PACKAGE #1, with all Instruction Material. Balance C.0.D.

= () Send FREE copy of your new TV Kit Catalog,

1 Name

1 Addr

: City State

RADIO-ELECTRONICS
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OSCILLOSCOPE
TIME MARKER

Obtain laboratory quality from kit
type oscillgscope with this time base
marker. Easily enstalled in 15 min-
utes.

Provides

10 micro second

markers on any oscilloscope.

Complete with tube
$6.95 P.P.

ROBERT H. ARNOLD
4 S. ANNISTON
SYLACAUGA, ALA.

ELECTRONIC HOBBYISTS

Build and play|my latest polyphonic organ with-
out a knowledge of music. Or get blueprints for
a miniature electronic brain, and other projects.
Send 3¢ stamp|for air mail reply.

JIM KIRK, W6JKX
1552 Church St., Saon Francisco 14, Calif.

& HERE 1S LATE INFORMATION IN A
HANDY FORM FOR RADIO & TELEVISION

REPAIRMEN, SERVICEMEN & STUDENTS

2 vo Ls $6 COMPLETE $JA

n PAY ONLY MO.

IT PAYS TO KNOW !
AUDELST.V.-RADIQ SERVICE LIBRARY
presents the important subjects of Modern
Radio, Teclevision, Industrial Electronies,
F.M. Public Address Systems, Auto, Marine
& Aireraft Radio, Phonograph Pick-Ups, ete.
Covers Basicl Principles—Construetion—In-
stallation — OQperation — Repairs Trouble
Shooting. Shows How to get Sharp. Clear
T.V. Pictures, Install Aerials—How to Test.
Explains Color Systems & Methods of Con-
version, 1001 Facts—Over 1260 Pages- w2
Tlustrations—Paris & Diagrams—Valuable
for Quick Randy Reference & Home Study.
Tells How to Solve T.V. & Radio Troubles—
Answers T.V|. & Radio Questions,
Get this information for Yourseif.
7 DAY TEST—ASK TO SEE IT!

e -----MAIL ORDER:--------

AUDEL, Publishers, 49 W. 23 St,,N.Y.10
Mail AUDELS T.¥. RADIO gERV'CE LIBRARY 2 Vols. $6
on 7 days free ttial, if O. K. I will remit $1 in 7 days and
$1 monthly until $6 is paid. Otherwise I will return them.

Name_ —

Address

pation

RE

ployed by |

NOVEMBER,

1953

SERVICE TRUCK!

It's easy; it's quick. Low Cost Craftsman
Side Boxes mount on any pick-up truck,
have recessed locking door handles,
keyed alike. Here is sofe, dry, con-
venient storage for tools, parts and
equipment. Write today for prices and
full information.

CONVERT YOUR PICK-

UP TO A MODERN

hi

e RODUCTS, INC.|
METAL mg‘ggﬂm

3390 W. 140t

IT'S READY NOW!

SEND FOR YOUR GIANT NEW

Concord (atalog

1954
- EDITION

Evzni\rmm(;!

¢ Standard Lines
* Special Buys

ond

oncord Radio |
95 Yesey-Street. New York 7, N. '

Phone

Digby 9-1132

wwWw americanradiohistorv com

SWEEP

viodet 360 3 GENERATOR
Normally $49.95 r‘,-‘.;-?-i",é?- s
OUR PRICE w "o 3
152,959 |

Completely Wired, Less
Cabinet and Crystal
Here’s your chance to gef a top-quality sweep
generator at a saving of almost 90%! This famous- §
make laboratory precision instrument fills every
alignment need in TV-FM servicing.

¢ 500 KC Thru 228 Mc continuous sweep

¢ RF Shieided conti type attenuat

* Vernier dial calibrated in TV channs! numbers

« Crystal, marker oscillator with variable amplitude

control.

o Latest HF tubes: 6X5GT, 124U7, 2:6C4. |
L 110-120 V AC €0 cy. Wt: 10 Ibs.
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iiSave with confidence”’

Completely
ire

LOWEST PRICED SIGNAL
GENERATOR, BROADCAST BAND

New simplified circuit provides the follow-
ing switch tuned, tone modulated fre-

quencws
455 K.C.—Intermiediate |.F. frequency
2. 1500 K.C.—High frequency of Broadcast

Ban
3. 600 K.C.—Low frequency of Broadcast

Ban
4. Audio tone—for audio amplifier trouble
shooting
5. An attemntor control is included for ad-
justment of the output signal strength
Housed in smafl black bakelite cabinet size
6”x6”x3!,". Can be useful for
alignment of all Broadcast S -
Band radio receivers. Completely Wired.
INTRODUCTORY OFFER
Deduct $1.00 if ordered with Kit #1 or #2

6-TUBE RADIO KIT
Kit #2—A low-priced 6§ TUBE KIT de-

signed for high sensitivity, excellent
selectivity and good tone quality. Uses
2506, 2526, 6SQ7, 6SAT7, 6SK7, 6SK7 in

an easily constructed circuit. The &
Tube Kit is shipped with all parts,
including punched chassis, resistors,
condensers, cails, sockets, PM Speaker,
hardware, etc.
And at a closeout price of .95
only (lesstubes and cabinet) 56
Matched set of six tubes 53.25
for kit ...l

PHONO OSCILLATOR

Not a Kit!
Wireless phono oscillator transmits re-
cording for crystal pickups or voice
from carbon mike through radio with-

out wires. Can also be used as an
infercc;(mm by (usingdP.M. speaker
as mike. Price (excluding

tubes) “Heiicasmen: wo demn s B s2'95
With Complete Set of Tubes....$3.95

5 TUBE AC-DC SUPERHET KIT

Kit #I1—Five Tube superheterodyne kit,
A.C.-D.C. contains all components re-
quired to construct this latest design,
highly sensitive superheterodyne broad-
cast receiver, complete with black

bakelite cabinet (excludes 95
wire and solder) Onlv

Kit of 5 tubes (12AT6, 12BA6,

12BE6, 35W4, 50C5). Only $3. 25.

D 1273
INSULATED RESISTOR KIT
Contains 100 resistors 5, V2, | & 2
watts from 59 to 20% tolerance.
Housed in a transparent plas-
tic box. Price complete

D 1278 PAPER TUBULAR
BY-PASS CONDENSER KIT

Contains 50 by-pass condensers rang-
ing in capacity from .005 mfd. to .5
mfd. and at voltages from 200 to 1600,
housed in a plastic transparent cabinet,
size 7 x 32" x 11/g". Price $2.95 per kit.

EDLIE Electronics

3-TUBE PHONO AMPLIFIER
Not a Kit!
An assembled unit ready for installa-
Hog ussiingffo'neofondmbvgeh:me confg)sl
ggrd {Not iiiluding Tubes) 32'
With Complete Set of Tubes... $3.95

D 1274
PRECISION RESISTOR KIT

This kit consists of 50 1%, Wilkor carbo-
film resistors of 50 different ohmages,
housed in a transparent plastic box.
These can be combined in series or
parallel to produce almost any de-
sired ohmage. Each resistor re- $2 45
tails at about .85. Price for kit d

D 1279
DISC CONDENSER KIT

Contains an assortment of 50 Erie type
disc ceramicons, includes the follow-
ing capacities 00!, 2 x .001, .0015,
2 x .0015, 2 x .004, .0047, .005, 2 x .005,
01, 2 x .01 and 10 assorted printed
circuited capacitors, housed in a trans-
parent plastic box. Price $2.95 per kit.

The Lowest Priced Kits on the Market

Electronic Code
Practice Oscillator
& Blinker Kit

AC/DC or
Battery Operated!

Kit #3—One of the
most practical Code
Practice Oscillators
ever designed, yet
one of the stmplesf
to build and operate.
Can be used with any
number of head-
phones. Adjustable
Pitch Control—Any
type of headphone
can be used.

No warmup time—
ready to operate
instantly.
Simple and
operate.
Operates anywhere—
with AC or DC
power, or from a 90

safe to

volt Miniature Bat-
tery.
Learn Blinker Code

with flashing light.
Blinker can be used
as signaling device.
International Morse
Code included.

.?*61.95 mnsz.ss

e ———————
D 1910 Supersensi-
tive Two Station In-
tercommunication
system.

This unit is suitable for
use in home. office, fac-
tory, nursery or sick
room. So sensitive it
will pick up a baby's
cry at a reaspnabie dis-
tance. Operates from
115 volts AC/DC. Both
stations housed in com-
pact plastic cabinets
(6"x6"x3'2”), and re-
quires only 2 wires to
connect. Furnished with
about 40 ft. of twin con-
ductor. Price $16.95

———————
D 1275 Ceramic
Condenser Kit

Contains 50 assorted
ceramics ranging
from 0.5 mmfd to 2000
mmfd, housed in a
Lranspcrcn’ plastie
ox.Price$1.95perkit.
————
: All merchandlse
shipped  F.0.B
York City, pru:es are
subject to change with-

out notice. Include, 20970
deposit for €.0.D."

WRITE FOR NEW
CATALOG— Free!

154 Greenwich St

Dl 9-3143 -
w York 6, N Y.

OPPORTUNITY ADLETS

adilress and
Minimum ad 10 words. Cash must accompany

Rates- (including name.

initials).

-45¢ per word

all ads excent those placed by accredited agenci

Misleading or objectionable

Copy for January issue must reach
3.

count, 10% for 12 issues.
ads not accepted.
us before November 21, 195

TUBER-TV,

PURI'OSE TYPES B

Llhert\ N Y L N

RADIO, TR()\(XNQ\IIL‘I‘I\G

AND SPECIAL
"GHT, SOLD, AND EM-
CHANGED. Send detnlls to B. N. Gensler W2LNI1, 1%

5. Dis-
ment Co.,

ALL )L\l\'ES OF ELECTRICAL INSTRUMENTS AND
TESTING equipment repaired. Write for free catalogue
on new and used instruments at a savings.
12X Liberty Street, \ew York, N

“RADIOBUILDER”
MENTERS, heginners.

Radioc-Efectronics, 25 W. Broadway, New York 7. N, Y. catalog free. Luboratories,
California.
SPEAKERS REPAIRED ut wholesale prices. Guaranteed WANTED: AN/APR-4,
workmanship. IPast service, Amprite Speakers Service. ARC-1. ARC-3. ART-13,
70 Vesev St., New York 7, N. Y.

R VU
Ben's Rudio.

SUTCO UHF CONVEI
31.95. Free Lists.

I!L\' \V}I(DI SALE—25,000 I’TI‘ M\ CATALOG  25¢.
THRER TUBE PHONO AMPLIFIGRs, WITH TUBEs,  Matthews. 1i72-P2 Droadway, N. Y. C. 36.
$3.95; intercoms with remote station, 25’ wire. $17. ). ALUMINUM TUBING. ANGLE AND ‘H\‘\{\LL
Chemel. 4701 Woods. Rt. 2. Kansas Ciiy, Missouri. Dlain and perforated sheet. Willard Radelitt, Fostoria,
TEST EQUIPMENT REPAIRED AND ('.—\I‘IIE’lR.\’I‘l-ZD Ohijo.
by factory statt. All makes. Selar. Simpson. Triplett, = - T
Heath. ete. Tmmediate service. Douglas Instrument Labora- USED T LI]VI\ION\?S{? iUP. W4APL 1420 South
tory, 176a Norfolk A . Boston 18, Muss. Rundolph. Arlington rginia. .
TURES—PREE LINTING, T0% TO %% OFF LIST TV FM ANTENNAS. ALL TYPES INCLUDING UHF
PRICE Mounts. a sories. Lowest prices. Wholesale Supply Co.,

Dent. RE11, 9306 Corona Ave..

BOOSTER MODEL
N. Tonawanda 2,

2. Nend post card to Geneva Electronics of New York,
Elmhurst 73, N. Y.

Quality Equipment. Meters,

MAG:\AII\L
12 issoes $1.50;
328-B Fuller,

other
BC-318,

I Ol(

CAPR-T, TS VIE-
ete. Microwave F,qum-
ment. everything Surplus. Speeial tubes, Tee Manuals. Lub
Fast Action. Fair Treatmeut.
Top Do]lar' ! Littell. Fairhills Bm 26, Dayton 9, Ohio.

Lunenbury 2, Mass.
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Hazelmn Instru-

EXPEm
Copy 15¢. Unusual
Redwood City,

COMMUNICATIONS

LOUDNESS CONTROLS

Dear Editor:

The article entitled “Loudness Con-
trols” by M. G. O’Leary, published in
the August, 1953, issue of Rapio-ELEC-
TRONICS seemed to me a well thought
out analysis of the subject. However,
O’Leary posed the question, “If the
loudness control compensates properly
for the loud passages, does it also com-
pensate properly for the softer ones?”
Also, the closing paragraph of the ar-
ticle said, “Perhaps some genius will
design a dynamic loudness control
which will automatically vary the loud-
ness compensation according to the
type of musical passage being played.”
The answer to the question quoted above
appears to be yes. Therefore a special
dynamic loudness control is not needed.
| The basic premise in Fletcher-Munson
compensation is that the relative loud-
ness of a group of tones shall remain
the same regardless of the playback
level. Thus, a 100-cycle bass tone of
80 db loudness and a 1,000-cycle middle
tone also of 80 db loudness heard at
the orchestra conductor’s ear must both
sound like 50 db when either is repro-
duced at only a 50 db loudness level.
Similarly, if the 100-cycle bass tone is
later played by the orchestra at 60 db
but the 1,000-cycle tone remains at
80 db, then when the 1,000-cycle tone
is reproduced at a 50-db level the 100-
cycle tone must be reproduced at a
30-db level. These two instances are the
conditions of O’Leary’s question. If it
| can be demonstrated that the compen-
sation is substantially the same for
the 100-cycle tone in each instance,
then the yes answer is proved. Calcula-
tion of the compensation is outlined
below:

l Ongnnal 100 cps tone

Sensation Acoustic
level level
80 db 83 db
60 db 72 db

‘ Reproduced 100 cps tone

[

Acoustic
level Desired | Corres.
without sensation | acoustic Comp.
comp. | level level required
| TEN . =
| s3db 50db | 67db 14 db
57db | I5db

| 42db | 30 db

|
; If the bass tone had been 50 cycles but
| all other conditions remained the same,
the compensations work out to 19 and
20 db.

JoHN R. SCHJELDERUP
Washington, D. C.

COMMUNITY ANTENNA
SYSTEMS

Dear Editor:

In answer to the points raised in
Mr. Shapp’s letter (RADIO-KLLECTRONICS,
October, 1953), I believe that the fun-
damental consideration is simple.
Where a community TV system is
designed for distribution of not more
than three channels, there are prob-
ably some advantages as to cost in the
| use of strip-type amplifiers, which

RADIO-ELECTRONICS
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~ L,
WORLD’S FINEST
AUDIO COMPARISON STUDIOS

Music Lovers and Hi-Fi Entrusiasts ... Make it a MUST to visit
the Hudson Sound Compar(son Studio nearest you! See, Hear,
and instantly Compare th¢ World's Finest Hi-Fi Components,
with our ingenious Remote| Controtled Push-Button Mechanism
... Hear the amazing new glectronic Radio, Phono and Record-
ing Equipment that brings|Concert Hall “Presence” into your
own home at Low Cost!

AND NOW IN NEWARK: N. J...
New Hudson Salesrooms . . | Complete Stocks, Same Superlative
Service as our two N.Y.C. Stores . .. AND, “Studio 35,” Newark’s
Newest, Finest, and Most Completely Equipped Sound Studio.
Lowest Published Prices! =

FREE Hudson 1954
HI-FI CATALOG

Finest Manual of its Kind . . . Contains
Everything in High Fidelity . . . Compo-
nents, Recording Equipment, Replace-
ment Parts and Tubes, TV Chassis and |
Cabinets for All Types of Installations. $
Send for your FREE Copy TCOAY! ‘

Dept. 11 |

Iill FACTORY DISTRIBUTORS

S iy
1 i 1 g o
—

H&son

AUTHOR),

udsonpitm
7 3 GREAT g
RADIO & VELEVISION CORP, SALESROOMS ¥

ELECTRONIC & SOUND EQUIPMENT |

[ ' 3
to Serve You! i

Adjomning Radio City Downtown New York e L
48 West 48 St. 212 Fulton St. 35 William St.
New York 36 New York 7 Newark, N. J.
Clrcle 6-4060 Circle 6-4060 MArket 4-5151

Now! WANDLE UP TO
90% OF TV TROUBLES

s by the easy

PICTURE
ANALYSIS
METHOD!

({ut hours of tedious TV trouble
shooting to minutes! Make rebairs

{iice as fast! Operation of Ghir-
ardi‘s new PIX-O-FIX TV
JROUBLE FINDEK GUIDE s
simnticity itself. Covers all TV
rpceivers.

Just turn dial until actual TV
spreen phote appearing in PIN-O
F1X “window’” matches distorted

A {
PIX-0-FIX
l(}kl;‘t{! l:;‘l set l:elnz rennllrlell. l’}'_\'I
-FIX then gives you all nossihle
TV TROUBLE e jor. ooy spbte uod ot
FINDER GUIDE

WHAT TO DO—
By Ghirard. & Middlelon HOW TO DO IT

S;ep-hy-sleu renair instructiona fol-

1pw. Components likely to be faulty
re specified. Quick tests are ont-
lined. PIX-0-I"IX guides you every
step of the way!
Rtemember! PIX-O-FIX is NOT a
‘'fix-it-yoursell”’ gadget for con-
umers. It is a truly professional

Covers 24 common (evice for servicemen. apprentices

troubles identified by :md students—prepared by two of
actual screen Bhotos Uhe nation’s foremost service in-

tructors—a. A, Ghirardi and It

. Middleton.

MONEY BACK IF YOU'RE
NOT SATISFIED!

imply pin a $1 bill to this ad.
e o + 253 step-by- z«oi! with your name and ad-
step remedies. ress to the publisher. If not
satisfactory, return PIX-O-FIX
in 10 days and your $I will be
refunded promptly, (Price out-
side U.S.A. $1.25 same money-
bock guarantee).

Dept. RE-113, RINEHART BOOKS, Inc.
Technical Div., 232 Madison Ave., N. Y. 16, N. Y.

e o o 190 possible
causes of these troubles
focalized 1o receiver
slage or section where
they are most likely
to occur.

e e e 4500 words
in CAUSE AND
REMEDY section to
show just what to do.

NOVEMBER, 1953

NUYEMBEK,| Y53

COMMUNICATIONS

amplify each channel individually.
Where more than three channels are
to be distributed, now or in the future,
I feel there are definite advantages in
both cost and flexibility in specifying
broadband amplifiers.

All the more recent community TV
installations with which I am familiar
are using strip-type amplifiers or pre-
amplifiers with associated a.g.c. at the
antenna site, and then broadband am-
plifiers for most of the remaining sys-
tem. This has been done either because
the operators are now distributing four
or more channels, or because they plan
ultimately to distribute several chan-
nels to their subscribers as new TV
stations go on the air. Many are con-
sidering the addition of a channel for
subscription TV, in addition to pro-
grams taken off the air; and in at
least one case, it is planned to dis-
tribute FM radio programs as well
as several TV channels.

The use of strip-type amplifiers at
the headend or antenna site and broad-
band amplifiers in the remainder of
the system is now in operation with
equipment manufactured by Jerrold
as well as that by Entron, SKL, and
Telemeter.

Manufacturers of broad-band am- |

plifiers have definitely considered the
problem of matching amplifier gain
to cable attenuation characteristics.
Both SKL and Telemeter do this suc-
cessfully, with equalizers designed to
compensate for variations in cable at-
tenuation with frequency. Entron ac-
complishes the same thing by “tilting”
its broad-band amplifiers—that is, pro-
viding less gain at channel 2 than at
channel 6 to match the cable atten-
uation curve.

Since manufacturers of broad-band
amplifiers are making available de-
signs with a gain of about 40 db, as
well as models with lower gain for
shorter cable runs, it is possible to use
approximately the same number of
broad-band amplifiers in a typical
community installation as would be
required if strip-type amplifiers were
specified. This is particularly true be-
cause none of the strip-type amplifiers
can be operated to full rated output
if more than one channel is to be dis-
tributed, because of troublesome cross-
modulation. If four or more channels
are to be distributed, it is less expen-
sive to use broad-band amplifiers.

In regard to maintenance, the fail-
ure of a tube in a chain-type ampli-
fier reduces gain about 1.5 db and does
not result in snow or cross-modulation.
The difference with one tube out can’t
be detected by looking at the picture.
Contrary to Mr. Shapp’s belief, less
than 1% of amplifier tube failures
have been interelement shorts, accord-
ing to the records of broad-band am-
plifier manufacturers and the operators
of community TV systems. Where the
number of channels exceeds three, more
tubes are required in a strip-amplifier
system than in a broad-band system,
hence it is likely that maintenance
costs would be higher in the former.

—E. D. Lucas, Jr.
Los Angeles, Calif.
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Matched two-position
(300 ohm) Switch
Tops in performance

TiC for the Most
Switches

\t's TELEMA
Complete Line in Antenna

Model AS-18

Three-Posi)t'\on

300 ohm
%mpedance matched.
Low-Loss Antenna
Switch

Model AS-49
Four-Position
(300 ohm)

edance matched.
s Rotary Antenna
Switch

Model AS-47

Three-Position

a2 ohm) Antenna,
pPhono, Audio and

Microphone Switeh

Model As-48

Two-Position Co-Ax

itch for Antenna,
Switch Micro-

. prices slightly
nigher west
1 of the Rockies
1
1

Brooklyn 1, Ne Y.

9 Joralemon St.,
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REAL SAI-E TUBE
WHOLE PRICES!

Tube Orders Over $15.00, with fuli
remittance, Prepaid to you in USA.

Stock up now on these amazing tube values!
All tubes are of popular brands and fully
guaranteed.
Type Net Net Tuypn Mot
oAz .., .90 6
0A3/VR7S 1.05
082 .. .BO 6AV6
OC3/VR105 .95
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Alove is a partial listing of our large stonck. You
may order types not listed at approx. the same
savings. Many new speeial-purpose types in steck

ODDS & ENDS!

ERCO MARINE TRANSMITTER-RCVR
4 channets, 12 V. DC, Ol)t‘l’dllnn FCC approved
New, complete (len xtlsh - . $179.50

BRAND NEW VIBRAPACKS
T2 N D anput. 300 V. DC. @ 125 ma. output
Complete with vihrator $12.95

TRIMM FEATHERWEIGHT HEADSET
1000 chins irapedance. New, orig. hoxes $3.75

Ya” W.E. STEEL RACK PANELS

10%” x 197 noteched for mounting. Commercial
grey. Brand n('\\ Wyt. 10 Ibs

Regularly $1.: LBPECIAL $1.00

FILAMENT TRANSFORMER

T @ 4.5 A outpul, 110 V60 oy, input
\lrdp lnuuntv -3~ hole centers, Thordarson
1xpe TooRG1, ]((‘Lll]ﬂl’l\ $1.83 SPECIAL $.95

JONES TYPE CABLE SOCKET

Nimilar to = N 304 FHT, 300 series 6 contacts
Hareil hale 1 side of cap New  Bulk packel
Regularly $ 31 o RPECIAL e, 8019
100 lots ... .ea. 8,15

CARBON RESISTOR BARGAINS!

et Tuck assortment ot 14 —V% —1 watt

1070 M oIn sealinl spare parts bags, 1

moa dayg o A b donew and guavanteel pertpet
» mixed bag asstmt, tapprox. 125

50 mixed bag asstmt. (approx, 23 S0 )t

100 mixed hag asstmt, (approx. G0 res )

e 1 - § -
ELECTRONICS CORP

1348 Liberty Stroet, M, Y. 6, M. ¥, REctor 2-2542

ADY

Adelman, Nat .,
Admiral Corp

All Channe) Anten
Allled Radio Corp
Ame

Arkay Radio Klts,
Arnold. Robe! .
Atlas Sound Corp.
Audel Pubtishers
Barry Electranics

Blonder-Yongue L.

Capitol
Centralab-Div. of

Channel Master <

Concord

Corona Radio

Davis E|ectror\|cs

Crescent Sch
I DeForest’s Trainin

dlie Electronics
lectro-Voice

eneral Cement

eneral

Hudson Specialtie

Iindiana Technical
Instructograph Co.

Jackson Electrical
Jensen Industries

Jones & Laughlin

National Radio 1n
Nationa! Schoots
Neal Elt‘clronlcs
New Jersey Tele
Nidisco
Offenbach-Reimus
Opportunity Adle
Porma-Power Co.
Philco Corp. ..
Plastoid Coro.

Pres-Probe
Proaressive Electr
Quam-Nichols C
RCA lnstltu

Radelco Manu'ac!
Radiart Corp. ..

Radio Craftsm.

can Phenolic Co
American Television & R
Amplifier Corporation of Amenca..

Bell “Telephone Labs. .’
Best Electronics Corp.

8rooks Radio & TV Corp.
CBS Hytron (Division of Columbia
Broadcasting System) ...,.
Cannon Electric Co. , oo
ngineering |nstitute. 50
ni .
Century Electronics Co. .
isin 5
Cleveland Inshtute of Radio Eloctromcs.
Comm-ss-uned Etectrumcs a0 6
Rad
Cornell- Dub-l-er Electrlc CorP

Coyne Electrlcal & TV Rad-o Schou .

ne.
DuMont Labs., inc., Allen
I ditors & Engineers. . . .

lectronic lnstrur;mnt Co.
Federal Telephone & na'd

General Electric Co
Test Equ-annt

V Antenna Corp.
Hudson Radio & TV Corp.

International Corresponde
international Rectifier Corp.

Jersey Specialty Co.

Kay-Townes Antenna Co.

Moss Electronic Distributina Co.
National Electronics of Cle veland

Precise Develonment Col’D D
Precision Apparatus Co., 1nc.
Prentice-Hall, Inc,

Radio City Products.
Radio Receptor Co. tne!
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Candler System
Grantham Schoot
fndiana Technical

Milwaukee School
Tri-State College
Western Televisio
Radio-Television
Rauland Corp. .
Raytheon Manuf
Rider, Inc.. John
Rose Co. ..
Sams & Co., Inc

Sangamo Electric
Scala Radio

“o.
Schott Co., Walter L.

Sctence Fiction
Shure Bros., Inc.
Simpson_ Eiectric

Skyline Manufacturing Co.

Sprague Products

Sorayberry Academy of Radio.
Stahl Metal Products

Stephen Sales
Steve-El Eloctrom
Svivania Electric
TV Products Co.

T.‘Allen Co..

inc.
Tarzian. Inec.. Sarkos
Tech Master Products .
Technical Aooliance Co.
Tel-A-Ray Enterprises,
Telematic lndustr-es. inec.

Telesound Co
Telev

Transvision,
Trio Manufactur

Yung-Sol Electr.c
Turner Co, T
United Techmcal

Video Snec-alt-es
Webster Elec!
Wholesale Rads

Ram Electronic Sales

Communlcahor\s tnstitute .
Telovision Hardware Mfq.
Transamerica Electromcs
Yriad Trans!ormer Manu'aclurlng Co.

Co . Saoo
Triplett Electr-cal Instrumen! Co. . ...

Utah Radig Products Co.. ne.
Vidaire Television Co .

Radio-Electronics does not assume
bility for any errors appearing in above index.

RADIO SCHOOL DIRECTORY
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RCA Institutes, Inc.
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THE NEW TV TRACES TV
DYNATRACER *¥&iFes
L LOCATES
DEFECTIVE

COMPONENTS
INSTANTLY

REQUIRES NO
ADDITIONAL
EQUIPMENT

Makes Television
Servicing Easier,

Faster and
Pod. More Accurate
or COD &Chas. —ATLOW COST

fileal for trouble-shooting television in the field or on
the bench. Used under actual operating conditions,
will out-perform more expensive testers.
A MUST FOR EVERY ALERT TV TECHNICIAN!
SPECIFICATIONS: The *“DYNATRACER is a
self-powered quality instrument designed to trace TV
signals through any Video, Sound. Syne, AFC or
Vertical and Horizontal Sween Circuit—will isolate
trouble to a stage or coinponent.

ADDED FEATURE: The ““DYNATRACER" will
also trace voltages and instantly locate open, shorted
or intermittent condensers, resistors, coils. speakers,
transformers, etc.

COMPLETE INSTRUCTION BOOK ENCLOSED

10-DAY MONEY BACK GUARANTEE
Clip Adv. Write Name and Address in Margin.
Attach $5.00 Bill. Check or M.0. and Mail to

RECORDING TAPE (plasfic base)
40% off

WHERE ELSE WOULO THERE
WASHINGTON, D. C.: Magnetic
8E MORE RED A Tace?
* 1200 fL. nlanlw tape with plastic reel included.
ch reel individually boxed.
* Chotee“0r nationaily famuus top qualily brands
ste! i
Wehcor (20061 2,20; ncmoe (EP 12) ‘} 20: An({in
a i

(1251 Secoteh (111 3.
(711-A) H Ir ish, l'r(llubﬂoll.ll de (211-RPA)
3

. HOCO)H‘II!K studios, schools, radio ~ml|m\< and other
large quantity uscrs—write for hulk pric
*************************
USED RECORDING TAPE (PLASTIC BASE’

1.99 for 7"—1200 foot
.99 for 5”"— 600 foot
.59 for 4”— 300 foot
.29 for 3”— 150 foot

Plnsllc reels included with
all ahove sizes.

New empty plastic reels in boxes for easy
labeling, 3" 10¢; 4" 22¢: 5” 24¢; 77 30¢:
77 Professional reel (233" hub) 75¢ ea.
EMPTY BOXES: 3”7 3¢: 47 5¢; 5" 5¢;
77 10¢ ea.

T ding hlanks, tap ape
sivings., PLEASE II\(I UDE

COMMISSIONED ELECTRONICS CO.

2503 Champlain St. N.W., Washington 9, D. C.

U H FandTHE KLIPZON
CRYSTAL PROBE

LIPZST
vl FREDATER
ch¥sTAL PROBE

solves your

UHF :-- VHF
ANTENNA PLACEMENT
and ORIENTATION problems

No more roof-top shouting—No phones—
No expensive field strength measuring
equipment!

Use a KLIPZON Type C PROBE
We show you how. Maximum picture guar-
anteed in a jify! SAVE TIME AND MONEY
Many other uses described in FREE
4-page illustrated bulletin.

Ask for KLIPZON Type C at your local distributor;
if not stocked, send $6.95 check or M. O. direct to:

UNITED TECHNICAL LABORATORIES
BOX 425 F ®  MORRISTOWN, N. J.

RADIO-ELECTRONICS
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RADIO SCHOOL DIRECTORY

4 GET INTO

ELECTRONICS

You can enter this uncrowded. inter-
esting tleld. Defense ®©xpansion. new
developments| demand trained special-
ists. Study @ll phases radio & elec-
tronics theory and practice: T¥: I'M;
broadcasting| servicing; aviation, ma-
rine, Dolice  radio. 18-month course.
Graduates in demand by maior com-
panies. H.S| or equivalent reanired.
Izegin Jan., March. June, Sept. Campus
life. Write for catalog.

VALPARAISD TECHNICAL INSTITUTE
Dept. C

Valparaiso. Ind.

= TV REPAIRMEN
i il MAKE TOP MONEY!
B g *9 complete TV service training!
k. A > Streamlined course gives you oll
this growing field. Other courses in electronics,
radio operation' and maintenance. Day or evening
Write for Catalog 111 Toduy
INDIANAPOLIS ELECTRONIC SCHOOL

|
In just 39 weeks, you con get

essentials for good job as service technician.

Groduates in gfeat demand: jobs are plentiful in

classes: modera| equipment. Opportunity tor em-

ployment in Ioch industry.

312 E. Waghington, Indiarnapolis 4, Ind.

RCA INSTITUTES, INS.

A sgrvice of Radio Corporation of America
350 west 4th St., New York 14, N, Y,

P o{FERs COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISiON, ELECTRONICS
Approved for Veterans
Write| Dept. RC-53 for Catatlog

MAKE $600 EXTRA oo

F.C.C. LICENSE REQUIRED

Service 2-way mohile radio systems. Our free booklet
tells of opportunities. explains the different types and
classes of F.C.C. licenses reauired. and tells how you
can get your licehse QUICKLY. 2nd class in 5 weeks.
Ist class in 3 agditional weeks. Both correspondence
gndklresidence' trdining available. Write today for free
ookiet.

GRANTHAM SCHOOL OF ELECTRONICS, DEPT. 101
6064 Hollywood Bivd., Hollywood 28, Calif.

/

Y, ﬂf 's:‘:ln‘: ." :65’;:5@

‘‘key’’ man. Learn how to send and
ive messages in cnde by telegraph
radio. Commerce needs thousands of
B for jobs. Good pay. adventure, in.
esting work. Learn at home quickly
rough famous Candler System. Qual-
for Amateur gr Commerclal Lj.
cense. Write for FREE BOOK.
CANPDLER SYSTEM CO.
Didpt.3-M. Box 928, Deaver 1,Colo..U.S.A. )

CORRECTION

The 500-ma meter in the diagram of
the “Tube-Filament Checker” which
appeared in the July, 1953 issue is cor-
rect, rather than the 5-ma meter as
specified in the text. The article ap-
peared on page 91.

NOVEMBER, 1953
|
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BECOME AN

ELECTRICAL ENGINGER

DEGREE IN 27 MONTHS
Complete Radio Engineering course inciuding ielev..
U. H. F. and F. M. Bachelor of Science Degree also
in Mech., Civil, Elect.,, Chem., and Aero. Eng.; Bus.
Adm., Acct. Extensive campus, modern buildings,
well equipped labs. Low cost. Prep courses. Personai-
ized. practical instruction. Founded 1884. Placement
service. Growing shortage of engineers
Prepare now. Approved for Korean vets.
E"'E’WH.J:}"‘;;’VC'G':I‘:;"' June,  September. Bachelor of Science Degree

in 36 months.

Major in Efectronics or Power.
Now, prepare for a career in
these rapidly expanding fields.

24113 College Ave. ANGOLA, IND.

This school will prepare you to be-
come an engincer, technician or serv-
ice man. Previous military, academic
or practizal training may be evaluated

for advarced credit.
RADID SRS HONTHS
d DEGREE I1n
|| Tutensive, specratized course meluding strong basis 1
mathematics and electrical engineering. advance.d radio
theory and design. television. Modern lab. Low tiriiion
Nelf-help opportunities. Also 13.5. degree in 2?7 mwonins
in  Aeronautical, Chemical. Civll.  Eleetrical it
Mechanieal Engineering. (3 [, Gne't appraved  knrer
December, March, June, Septemher. Catalox.

| INDIANA TECHNICAL COLLEGE

'1511 E. Washington Blvd., Fort Wayne 2. Indiana

Enter Both Radio and Television

In 12 montas you can attain the Radio-
Technician’s certificate. An added 6
months course qualifies you for the
Radio-TV Technician's certificate and
the Degrec of “Associate in Applied
Science.” The Technician’s course is the
first third of the program leading to
a Bachelor of Science Degree in Elec-
trical Engineering with a major in
Electronics.

Also offered: 12-month Radio-TV serv-
ice course; 12-month Electronics or
Electro Technician Courses; 6-month
Electrical Service Course and 3-month

refresher and general preparatory
classes.

EARN MORE MONEY—

BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN

STEP INTO THE TOP PAY
§5,000--$10,000 A YEAR
CLASS. 7 MONTHS' SHOP

TRAINING QUALIFIES YOU.

Terms Open January, March, June, October

Famous for its Concentric Curriculum.
Faculty of specialists. 50,000 former
students. Annual enrolment from 48
states and 23 overseas countries. Non-
profit. 50th year. Courses approved for
Veterans. Residence courses only.

if you want to reach your goal as

3 Successful Service Technician you SEND FOR

will need plenty of “KNOW HOW'' to FREE
qualify for the better servicing jobs
or profitable shop ownership. BOOK TODAY!

WESTERN TV offers real experience on live equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practical time under expert instructors. Graduates are
in big demand because they have the “field expe-
rience'’ necessary for immediate ‘‘bench’’ or super-
visory positions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UHF). WTI men win fast
promotion...can demand better pay...develop
highly profitable businesses of their own with the
latest and most PRACTICAL PERSONALIZED TRAINING
BEHIND THEM. You concentrate all your time on being
a PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOU
CAN EARN WHILE YOU LEARN. Special Finance Plan.

| MILWAUKEE

SCHOOL OF ENGINEERING

i

APPROVED FOR VETERANS. Find out how you can get MILWAUKEE SCHOOL OF ENGINEERING ]
. . Dent. RE-1153, {025 N. Milwaukee

wotgktl’;gv}’!OP PAY GROUP — Send for this fact-packed Milwaukee 1, Wisconsin :

WESTERN America’s Lleading { Nend: [J Free 45-page “"Your Career”’ ho(‘J:l](Iet de- :

isi seribing Electrical Englneering Courses; Book-

TELEVISION T'el_ew.non let on Cun:ers nln llalliu-'i‘l\'. i = 1

INSTITUTE Servicing School ]

e——— T - e O _E .. e, | I B interestd: Inge soccem o me s somon e el :

Western Television Institute Dept. E-113 | 1

| 31 W. 18th St., kos Angeles 15, Calif. | 1

| Without obligation, please send FREE fully illustrated | 1

Ibooklet. (No salesman witl call.) i 1

1

| NAME AGE | 1

1

IADDRESS__ | [ [ P Zone - _. Btate. cccsocman. H

ICITY ZONE___STATE I If veteran. indicate date of discharge . ._______ :

L _———_——————-—-—_——_——'I D AR rv AR et A0 D AP S5 M5 AP M) D D A5 AP A5 50 A5 4D P AP D 4D B
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""TABS'’ NEW TRANSFORMER' STOCK
2 TABS'' NEW TRANSFORMI W e o to 12 viDC, FOWER SUPPLY TELEVISION ANTENNA
778VCT/200MA, 5V/3A, (‘)d\(,T/SA 55 98 anie 2 pe gu ll’np. L g e Y VEE CONICAL Broad re-
BOOVCT/150MA’ Stancor $5.98; 3 for $16: lanlc o C - unnlun A sponse, all channel, power-
o L | sancd.zng someigely 1s e aeas 388 N
A T O . 1-X : v i Hi & low
D O 2 A R TELIVILLEESESS i Usable LAB supply, fla: fi8 | antennas, all channel. sturdy \
ooy O o & G HAT'S Uy ment D. C. plating, bat- i const.
ef 2 aments & 4/888 tery charging, model ratl- g w1 | TV coNicAL ANTER
rectiniers. Special oo .$23.00 voadl, includes voltage of AT ANTENNA ATl Channel. Sturdy
WRITE FOR QUANTITY PRICES RHEOSTAT SALE speed control and center T BOUBLE-V Ame i1 Channel, T:’tm(:i‘ G
FILAMENT TRANS. 2 onm SoW Model J..2.25; S for 10.00 off reversing sw. Ideal for two ~HO loco. W MUL Clamps & 100 fer Twines. v . $4.48
2.5%/28 @ 796, 2 for $1.49; 10 for. 5649 o8 ohm 25W Model Lit abz motives ........$10.95 2 for $20.00 WINDOW CONICAL ANT. All Channel. Tivy
| ANMP i 20 ohm 5! ode i A Const. M o w p
23w on Gk °§ 2 for 80 ohm 50W w/knuob . FEDERAL ‘“ITT'" SELENIUM s"'FooT 0‘1‘:\1!‘;‘{3&;3& Ninet Seettons, v
SVeraon/iaiy INSUL 330 ot B N1 18512157 3158 | | BATTERY CHARGER RECTIFIER | Duiwroswroot '3 for'$1.43: i6nr 37
23y 1F5A (B 1,08, Twe for. . 3.49 | 250 ohm 25W T, ... en. 1193 o pince  vour Cot ' remtcrent Sulnde” Fecuitier TV & COAX CABLE
2X12V/2A 0r 24V /2A @ $3.89. Twofor 6.98 | 390 ohm 225w dodel . - (3‘9?" (2 for 5.00 | \/sew seienium type. SPECIAL....$11.98 ;ﬂ 300 Ohm Twines,
TRANSFORMERS 25 watt ...........79¢:3 for 2.0 L ey LS
All 115 V 60 Cyc Input TV, ascn £ SELENIUM RECTIFIERS li%rog"fs:c: rool
wr Xmfr up to 20” tubes. Hi POWERSTAT SPECIALS 12 WAVE FOR RADIO & TV G59U 73 ohm TV Coi
. "ho kl\;l (w/yuadrunler Type 20/0-135V/ C‘g;f‘;") List "',“‘5" \u GRD to rigid UHF s(;:t(:s Cable
0S5, . . rce p
‘f{}‘ljg’Dg/‘tzJ;» Ma Fuff lex{e“ 6"57 Type 118U /0: ssmAa@ 1oy $0.59 B oS reop feot _s_a_so. 2.00
. 1 I . .
Gore. Oif 1m 100MA @ 130V 79 =
1000VCT D'KE s_s 455 ot or. : Tygsc:x}ls/c‘z';:p‘(‘xmﬁ ) 20.49 T -99 ORI
M 3V /3K, BIVET 5.3V Type 1128/0-150V/15 200ma @ 130V 139 IN23B Sylvania S'I 89
BE U Amp/L . 41,98 . 2533 ‘
RASTHREON 1Y PRRSLL. RE $ 4.98 | Type 1226 /025704 o Amp 400MA @ 130V 1.89 s -1
) N Quant:(y. Um( Pr e $2.25
ssoveT/i 00 MA, bV /2,54, GV/SAIASV /1A, 3800 BU (- Lo ruiey Amm/at 230MA o a8y 128 $igfor's 400 | i
10 ERN ELECT .8 5.49 | 3020 BU/0-270V /18 Amp/4.9KV /N 230Mﬁ%,, 3 .52 31.55: s for $_ 7.0 52
2ogY35ma, zxg.%\;{zcwggl LENT 1800Y g:gg;//g L35Y 45 AmL/ARVILN. 250MA @ 300V o A $2.89: 4 for $1000 & ?"
aaovc*\r,/uomn. & ‘mviT/»lMA' o ,,35/ V731 Amp/TRV/UN. ma 00 | ANY 12, 1.LESS 10€% FROAM "TAB" PRICE 69¢; 5 :g:g 1.9 L
A, 6 “T/.3 SPEEDWAY ELEC. DRILLS ‘MF N
4 . ) L v
5V 3av/aias 32 TormmC ACORS \CHUCK, 1li- : RECT‘I’EI'EBWXlFthAVREO Cye "EL'POTAgg“%INMUE(E‘ ’?EE'C(!%!-'ES 8,95
A, 2.5V/3A] HVING HMSLD, 2000, 1/4" RPM Secondary 0-9-12.18-24-36V buat ENUATO RN IURERIO8S
cludes FILTER PARTS $lscove 8 3.69 | § Ol jja” fpm 1s00 GAMP sersnnasreessS 8.75] Ohm 12 step =S¢ . c..L 0 3.49
700veT/120MA, 3X0.3V .3V/1A 200JK,/ Kit/Drill 12 Amp . 1llls16l75| DAVEN AT,,TENUA 322G dual
100vc‘ruooms o T‘i"" Tor ;s 7125 | cessories/ss Pes 34 Amp L NERRRS = S VECTOR TURREY Drent ver /ten 10.98
el “’InrhneAl ())(0..’!\//1 .54, 5V zsA.SIs‘ns- 9373 RPM6O 30-32-34-36V /48 Amp. .$59.75 OR TURRET SOCKET BNOT & ~
saov veT/200mA Orills' Csp .. .. 3 1 ' kg
4 - 4004 /12" RPM ELENIUM RECTIFIERS i 1.39
e - 54 f Drills €S v, Ii H > 12 tinen 1.89
420VCT/90MA ) ‘3V oA W/lNPU’I‘i 8. g rills CSD, ... - 29.95% @ Apecialize in Rectifiers, Power supplies CARBIDE DRILLS for T\v ‘A *
o 000 Speed Saw 50/ 0 an(\rmcauuns Immediate delivery. 3 BE=IT)
12,24, 118VDC & 116 & 250 VAC @ § 1.48 13" Depth ... 8577 22.35 | ‘urrent 18714 86/28 54740 {m 100 Installation 17 Sh ta7 ... . i for 3.89
— ront.) Volts Volts volt /
FILTER CHOKES OIL CONDENSERS iawe  1ss 213 370 %% v TUBE SPECIALS
x2uy/(s'sgr;.:/:/xl¢l|3%x!ms 225 | WAREHOUSE CLEARANCE SALE | iame 332 332 .38% ozl You 39¢
X 9. 13! N
5,,3 Sld/1Kvins ... ... l 49 .SMFD 1500VDC. .. 6.75 lz.gg 23.38 343023) EM
S0t 1 20ma iyt 289 | SMED  eoovbe. .. . 8.50 16.25 2550 45.00 lots of 10
0 Hy/300ma or 15HY/400ma/ | 10MFD _ 600VDC...... 1.9 S 25,50 39.00 79.50 Cracked hase or broken kev
o lzkv;ns nlooo 8.95 3MFD 330VAC 1000VDC.49 2 5 a5, 90.00 electrically porfect
e y_ll amp 17 Kvins Rnythenn..399 2x2MFD 600VDC. .89¢; 2 for Trans. in TJESTED & 90 DAY GUARANTEED
leg/}agg::a eI Lo 2 for 2.49 BATRTUB S(DE TEAMINALS ; LISV 66 ¢y _inputs ORDER NOW, WHILE THEY LAST
12 H’;'/ss‘mu g, Hms 5K nssé i 4123 :m:o oovbe C . 5U4G — 6SN7 — 250L6GT — 3525
3 Hy/40ma UTC Hi 59er 205158 | IMFD  2000VDE. 2;28}' —_ :%%&T — 125A76T — 6Hé
o — 6W4GT — 125G7
*From This Special List We Ship $10.00 and | 22 el RELAY SALE
Up Tube Orders At Our Expense (Post- | sav 56 . SPST mini size 115VAC 3A
paid) Within Continental Limits of U.S.A. | 58 PEEEH cts......98¢; 3 for $2.75
90 Day Gtd. When ordering mention 10RE 117 X s SPDT “min, szs 115VAC
gaz o 35 | eAVSGT ... 128 9 12A%7 ..... T8 He N ]
. AVE s A . 2.79 .
B2 ..., 13 AWG ' | ] D | N & SPNO 12 V. DC,
QB3/VRds 11 1o B4G . 9 D Tise | K N 10 A CTS $2.25: 2 for $3.75
3/VR10S . 1.1 BAG | 3 PR 4 ck N23 I DPDT Clare S 5010, Octal
-9 BAY | I3 . 1.2 CK N Base 1B-28v 2 Amp CtS. Nitragen sld
‘.g' BCS ° o : ,5‘ 1 N New Stock SPECIAL ... . ... s$2.98
. BC7 . 7 . .8 ¢
.ag BDSGT 3 a2 o
133 | &8es g D13 JEX LEH STORAGE BATTERIES
1.7 BFS .. o . (] el Ki Mini-BRAND NEW: 3
.: ::g .. g - ¢K N e E((uID Mudels 98\: 4rnr 53
-7 BG6G' ° Dolas | SK pE X
1.3 BGY 3 s oK N4 2V/20AH w/vibh & acid®
13 BHS 8 s cx kP 6V/6AH Willd \I‘/ﬁ/[llH"l-iu
. . . "V ow/acid#® L .
173 | S8t 39 ey ke Ne ¥ v ac :
B « 4 ¥ W acidk .
1.05 N6 57 Lo cK N4 * We ship acid 1y bottles. R exp on
sa | EBRY 7 cK N B onid
133 | snadar 23 i gKe: N2 AUDIO AMPLIFIERS
30 | ema7 a5 O CK53 Naa READY TO GO
81 e 98 0 &g cK NS7 Model 305MP 5 Watt
129 Dot s . CKS4 NS8 Ampl, as Pictured Above
‘a8 ba U CKS4 1NS8. Features Mike & Phono
- B o CKS7 1NBO Inpts. W/Sep,  Gain
2.43 38 A CKS 7% IN61 Cturls. Latest Compen-
.65 )5GT" ONG CK100 1N63 sated Tone Cntrl De-
63 36 - ;g :: g sign. Complete wlth
110 KaA 12aw6 1. 2 i
: . 0. 1N86 h
59 KEGT 12AX4GT . 119 ¥ 5nle 1N87 g‘ﬂﬁ'&'o‘?a“."é’;"é’i YourPP)?gr?er':g;u. I.d ?2'4_'35
e Amp Pwr
PO HI-FI POWER SUPPLY TAB312 Hi-Fi 12W owlAmp S&"E‘.’,,s"psﬁjgg
CONDENSER SPECIAL - soLA constant voltage power 4 B AR R TECFon B0 G AT
3] s G e Wrounted. oh You WHILE WRITE FOR DEVAILS & sRIcES
2 MED = ssis with' 2)"octal rectisier PICK THEY Aupio COMPONENTS
1000 VDC ¢ s THEM LAST GE RPX041 Phono Cart. . .$4
NEW MFGRD BY DUMONT GE i
e 330 VAC ishes -mm_l{g 2L0MA LOT! S EIe(':‘t'::\?osngeTﬁ!?-lglslaglcan' g. 95.
D' MFGR  Lots of 10 - 2X¢ KITS AND COMPONENTS Pickup Arm & Xtal HLOUIGt 335
o 6
m— aw $13.98 0il Condensers Asst. .. ... S for $1.25 M 12""05 s:‘mglgakgﬂ o
ySmaller Quantities. ench..49¢: 3 for $1.29 h filer comn e e oS 1225 GE RPJ010 Dual 0017 & 0037 318.69
MFD VDC Porcetain Iusuiators witn | rectifier tubes . . ,....$18.98 Silver & M .15 for $1.25 SE Reioos ual. 0017 &.003” Sabphire 295
i Munt e Climpee 3 for $1.80 \NERARED SNOOPERSCOPE Controls, ll’nxgllal Values. .S for 31.25 RED ,,,g.g oulx" PR a0
- esistors, 15 - - -
Vitreous W W R(‘sxstors !
SEE-IN-DARK TUBE
, T . Sockets. Asstil. R, 7. ey
;I%L:( #:é'f Image-Converter, Tuhe  Hideusitivity stm- T e ety serew . A2 for 3132 PM_ 5" Speaker Gud Tonc. ...
Ha’l.‘l‘(& utmek B m 54595?\;&3‘0?;&;(‘1’: hKnubs, Asstell w/lusert. . .10 for $1.25 TAB *'SUN- FLASH'' LAMPS
THEM £ LAST aoovgcogspznscop: PWR SUPPLY ! “Tap" W-Sec
A /35MA, Using Doubler Crkt, Trans- No, g 2
Your selcction of 10 at 59¢ each or former, Htectiflers. Sockets, Hesistrs, Ca- SELSYNS usw "3‘2'3‘5?4 oSS ics
smaller quantity at indicated prices, pacitors and Diagram AY1 K)‘)\AYS 28V/400 Cv $3 49 glo 100 7.25
or 22V /60 Cy. Eact o, ¥
ELECTROLYTIC CONDENSERS 866A KIT ond ach Newd i Shoax 100 1982 2
2X 20MFD/450VDC. . 69¢; 3 for $1,95 AY20 Brand New ... ..o 12.98 10 200 998
<X 15MFD/450VDC. .98e: 3 for 2.5 XFORMER 2J1H1 GE 1S o Fach 8.98 A -‘,)VI'\ 4330 200 9.98
ax 2()MFU/4U()VDC .79¢: 2 for 1.29 2 Tubes, Sckis, xmfr, 2J1F3 € u T . v-ST FT 110 200 9.98 7 n
il()MP[)/d.)()Vl)C 1.29 115v6tcye Inpt, outpt €78248 Svnc 4X4 X400 200 10.9° U
5N l-n/muvw :.;; %.lsxxvm/mA/ $4.98 ‘1:_1";; ¥ "%30.60: B for $55.00 DX SPREGFALON 150 9.00
45MFD/4.:0 DC % ving . ..... . 49 Sync. Diff 115V /60 ey . 12.95
ZuME A50VE20MF/5V L3 tor 1185 | | DIODE PROBE TumE Sync, Repeatér na/m)» o Type 1143 49.50 100 WATT SEC PHOTOFLASH KIT
50 mf/'!SO\".(}cz FP 0 oo ; :or }88 UueFxce‘lleld‘ for N(ﬁlLo“ l Cl\lth’\ lquFlashhl,ﬂllll) Rated
30-15-10 m S0vde ..l or o esting. tra- att ee. “lash lamp
20-20mf/250-25vde « ... ..6 for 1.00 sensitive  subminia- SOCKET ASSEMBLIES Hiotior & 1 Teeitector s Ca
30-2x20mf/450-25vde .. ..3 for 1.00 lur(c‘a fnv\ellnpe <New. B 1y Trs l“h'}“’r""‘!‘ & Ch FV'mh
g | widata v T L 25¢: 5 for S1. u«@ B 29 ated 100 Watt
BAYONET SOCKET ¢ 3 : ors, Cabacitors, Rees
ELECTROLYTIC CONDENSER KIT CIRCULAR SLIDE RULE o fg i il & Noekdts . 82958
. o ” ots 0 iusaresaziabasnl Lite
ea. | By, A2 2tw” Radius, L Qrdored in smaller quantity. Ea. Compact, cﬂmplolclv buitt. \\'/(a e & B
F’—_“ POPULAR . ] NATED—Print Sty ont' it D 1" EL Candelabra (screw) base $49.98
W EEBI L UEs CubesHS MHocto W MDecinidTIEG U, FANEL CamPs TP SETEN LY ror 756 AC_" CK for " Cebe'’ 11 10,95
lots of 15 ONE YEAR GTD PICTURE TUBES Asnerordbenasfalsnec ik ilRnIcES
Here is a handy assortment of 15 conden- | T2P4 oo e PALMER
sers for the serviceman. Only...... $3.75 Ur Glass L T '_ CLAW ¢
e TACHOMETER 13 et o HAMMERS Lot of 3
GENERATOR o 2 REGULAR $2, 95
](('(l«l"l{l]lﬂl 2 STD 16 OZ BRAN N
MARK v STUD MTG 197 Raund . o 23! SMALLER QUANTITIES EAcH o8c O LB
GENERAL ELECTRIC $ Rectangalar” © 1 27.95 Stillson Wrench Ouality 87 98e 8720 Microamps , &
Part £ 2CM5-AAK-20 ea. | 217 Rectancular 5 Stillson W as above 107, $1.25 ] O N 01 S
ite for quantity price Vernier Cal 57 canacity. PG i al
- ENSE il LIS (e Gl YR AR DS 351 1238
L COND R » ’ - T
10 MFD E1. THAT'S W v Thars IR
5 ea : A se. Only in. Order
S -7 N.Y.C. Add Shpg. Charges or 25%
600 VDC B Uy BUY i
el m:st of 3| - Dep. Tubes Gtd. vic R-Exp. only.
R LT 2Tt et L Dept. 10RE 111 LIBERTY STREET, NEW YORK &, N. Y., U.S.A. Prices subject to Change Without
8 Notice. Phone Rector 2-6245.
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Approiéed Precision Quality
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Mallory Dual Control Kits

Three kits of controls and
swilches, selected 10 meet varying
requirements in different parts of
the country, will serve 50 different
models of radio and television sets.
You pay only for the controls and
switches; atiractive 3-drawer
metal cabinet is free of extra
cost. Get details from your
Mallory Distributor.

P. R. MALLORY & CO., Inc., INDIANAPOLIS

Fast turnover . . . more jobs done per dav . . . that’s the answer
to greater profits for any service shop. Ivery minute saved is
time available for turning out more work.

That’s why Mallory Midgetrols® were designed for fast, easy
installation in any set ... TV or radio.

Round tubular shafts can be cut accurately and quickly . ..
fit split-knurl or flatted-type knobs.

AC switches can be attached instantly without disassembling
the control.

Unique design simplifies inventory problems ... makes
them quickly available from vour distributor.

Midgetrols are engineered to match the electrical characteristics
of the original equipment of any TV or radio set. They will give
equal, und often better, performance and life than the original
control.

IPor all your service work, use Mallory Midgetrols. They are
the answer to fast installation . . . precision quality on
every job.

This will save you time, too. Ask your Mallory Dis-
tributor for a copy of the Mallory Control
Guide. It is a complete cross reference be-

tween set manufacturers’ part numbers

and the equivalent Mallory control.

wiwwilamericanradiohist@dry. com
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A serviceman’s

west Jrtend

is an RCA Tube

An RCA Tube starts working for
you from the instant the customer first
sces the familiar red, black, and white
carton. You have her confidence from
the start, because she knows and re-
spects the RCA trademark.

But the big payoff to you begins
when the tube goes to work. For,
experience has proven that the
superior quality of RCA Receiv-
ing Tubes and Kinescopes is your
best measure of protection against
prematuretube failures. WithRCA
Tubes, you can be sure the job is
well done.

Helping you to safeguard your
reputation is a vital, everyday
service of RCA Tubes. And that
protectionisyoursatno extra cost.

UNLOCK

THE DOOR TO
BIGGER
= PROFITS

Here's your key to

better business... RCA’sdynamic
Dealer Ideatification Program. Ask
your RCA Tube Distributor for your
copy of the colorful, 16-page book-
let “A Magic Pass-Key to Customer
Confidence.” It tells you how you
can become a Registered Dealer . ..
and get extra sales benefirs.

RADIO CORPORATION of AMERICA

HARRISON. N.J.

EFLECTRON TUBES
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