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Coste no more than ordinary
Aluminized Fleture tubec..

Your best buy in television picture tubes
is the DuMont Twin-Screen Hi-Lite It
offers you greater brilliance, clarity and
saarpness that makes your best work
better.

The Twin-Screen Hi-Lite is a product
of cathode-ray tube specialists. All en-
gineering talents and knowledge at the
I'a Mont Tube Division are devcted

solely to the design and development of
superior cathode-ray tubes.

Use a DuMont Twin-Screen Hi-Lite pic-
ture tube on that next replacement job
and see for yourself why leading TV re-
ceiver manufacturers specify them. They
are available in all popular types for all
popular sets.

®
Cathode-rcy Tube Division, Allen B. Du Mont Laboratories, Inc., Clifton, N. J.
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ere’s a NEW
Way to Reach
the Top in

TV SERVICING

All-practice method—
professional techniques,
skills, Enowledge of

circuitls., ete.

Includes 17" picture tube, all other
tubes, components for a TV Receiver,
Scope, Signal Generator, HF Probe.
Low Introductory price under $200,
on easy terms. Mail Coupon today.

F YOU ITAVE some Radio or Television experience, or if you
know basic Radio-Television principles but lack experience—
NRI’s new Professional Television Servicing course can train you
to go places in TV servicing. This advertisement is your personal
invitation to get a free copy of our booklet which describes
this training in detail.

LEARN-BY-DOING *“ALL THE WAY®™
This is 1009, learn-by-doing. practical training. We supply a/l the
components, all tubes, including a 17-inch picture tube, and com-
prehensive manuals covering a thoroughly planned program of
practice. You learn how experts diagnose TV receiver defects
quickly. You see how various defects affect the performance of a
TV receiver—picture and sound: learn to know the causes of
defects, accurately, easily, and how to fix them. You do more
than just build circuits. You get practice recognizing, isolating,
and fixing innumerable TV receiver troubles.

You get actunal cxperience aligning TV receivers, diagnosing
the causes of complaints from scopc patterns, eliminating inter-
ference, using germanium crystals to rectify the TV picture
signal, obtaining maximum brightness and definition by properly
adjusting the jon trap and centering magnets, cte. There isn’t
room on this or even several pages of this magazine to list all
the servicing experience you get.

NOVEMBER, 1955

UIIF AND COLOR TV MAKING NEW ROOM
Installing front-end channel selector strips in modern UIII-VHI
Television reeeivers and learning ULLF servicing problems and
their solution is part of the practice you get if you live in a UNF
area. To cash in on the coming color TV boom you’ll need the
kind of knowledge and experience which this training gives.

GET DETAILS OF NEW COURSE FREE
Once again—if you want to go places in TV servicing, we invite
you to find ont what you get, what
you practice, what you learn fromn
NRDI’s new ecourse in Professional
Television Servicing. See pictures of
equipment supplied, read what you
practice. Judge for yourself whether
this training will further your am-
bition to reach the top in TV serv-
icing. We believe it will. We be-
lieve many of tomorrow’s top TV
servicemen will he graduates of this
training. Mailing the coupon in-
volves no obligation.

National Radio Institute, Dept. SMFT
16th and U Sts., N.W., Washington 9, D. C.

Please send my FREE copy of “How to Reach the Top

in TV Servicing.”” I understand no salesman will call.

Name =
Address R e e
Ciy Zone State

[
|
|
|
|
I
Age__

N |
|
|
|
|
|
1

Approved Member National Home study Council
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GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

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

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

EARN WHILE YOU LEARN

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

T.R.F. Receiver

Signal Generator Audio Oscillator

National Schools Training is All-Embracing
National Schools prepares you for your choice of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
now bringing Television to more cities, towns, and farms
every day! National Schools’ complcte trammg program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own « Broadcasting

Radio Manufacturing, Sales, Service o Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our !
modern and complete Television broadcast studios, lab-
oratories and classrooms!

NOVEMBER, [955

ADVANCE! Raise your earning power-learn

RADIO-TELEVISION -ELECTRONICS
by SHOP-METHOD
HOME TRAINING Nsm

You also
receive this
Multitester

_§perheterodyne Receiver

LEARN BY DOING
Youreceiveand keep all the

FREE! RADIO-TV BOOK modern equipment shown

AND SAMPLZ LESSON! above, including tubes and

Send today for valuable, professional qual-

National Schopls' new, ity Multitester. No extra
illustrated Bcok of Oppor- charges.

tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation. Use the

coupon now—we’ll
answer by return

APPROVED FOR
VETERANS
AND
NON-VETERANS

Check coupon helow

airmail.

Both

Resident and
Home Study
Courses Offered!

NATIONAL SCHOOLS °

TECHNICAL TRADE TRAINING SINCE 1805
Los Angeles 37, California ® Chicago: 323 W. Polk
Street. In Canada: 811 West Hastings Street. Van-

couver, B.

GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOu!
(mail in envelope or paste on postal card)

NATIONAL SCHOOLS, Pept. RG-115

4000 S, Figueroa Street 4123 West Polk Street
Los Angeles 37, Calif. or Chicage 7, lii.
Send FREE Radio-TV Electronics book and FREE sample

lesson. No obligation, no salesman will call.

NAME. BIRTHDAY 19
ADDRESS i —
CITY — ____ _ZONE__ STATE

[J Check here if interested ONLY in Resident Training at Los An-
geles. VETERANS: Give Date of Discharge _
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Powethouse

MEETS THE HIGH POWER
DESIGN REQUIREMENTS
OF HIGH FIDELITY
AUDIO AMPLIFIERS

For outputs up to 100 watts, two
6550’s in push-pull will prowvide
the same power now attained in
most existing designs by the use of
four or more tubes. Reduction in
the number of tubes means simpli.
fied electrical balance, reduced
maintenance and over-all lower
cost. With proper circuitry, the
6550 will provide full power out-
put with approximately the same
grid voltage drive as the 6L6, 5881
or KT66 types. The 6550 is pro-
duced under laboratory conditions
with exhaustive quality control to
assure premium performance and
long life. Ask your tube supplier
for 1t.

TUNG.SOL ELECTRIC Inc., Newark 4, N.J.
Sales Oflices: Atlama. Chicago. Columbus,

Culver City, Dallas. Denver, Detroit
Newark, Seattle

TUNG-SOL
6550

BEAM POWER AMPLIFIER

MONAURAL DELAY, 2
which a sound is received by one ear
.06 second before it reaches the other

system in

ear, produces better hearing. Tests
conducted by Ohio State University’s
Speech and Hearing Clinic showed that
radio messages received under noisy
conditions were 229 clearer when they
were heard by one ear before the other.
The delayed signal sounded “louder,
fuller and farther away.” The delay
was produced with a tape recording de-
vice that split the signal fed to head-
phones.

The reason monaural delay produces
better hearing is not clearly understood.
However, Ohio State University scien-
tists state that the .06-second delay,
which gives the best results, corre-
sponds with estimates of the time re-
quired for the discharge of a signal
from the auditory nerve. “What may
be happening,” they report, “is that the
listener is getting two complete and
distinct presentations of the signal, one
through each ear, with no interfer-
ence.”

JOHN V. L. HOGAN, pioneer radio

engineer, has been awarded the IRE
Medal of Honor, the highest technical

| award in the radio engineering pro-

fession. The award was presented “for
his outstanding contributions to the
electronic field as a founder and builder
of the Institute of Radio Engincers, for
the long sequence of his inventions and
for his continuing activity in the de-
velopment of devices and systems use-
ful in the communications art.” The
award will be presented during the IRE
convention in New York next March.
Mr. Hogan began his radio career in
1906 as a laboratory assistant to Lee
de Forest. From 1910 to 1921 he held

| important posts with the National Elee-

tric Signaling Co. and the International
Radio Telegraph Co., then became a

consulting engineer in New York City.
He is responsible for many inventions
in radio, television and especially fac-
simile. His inventions include the
ganged variable capacitor. He was the
founder and owner of the first high-
fidelity station, WQXR (New York
City), which he sold to The New York
Times. At present he is president of
Hogan Laboratories, Inc., of New York
City.

In 1912 he helped found the Institute
of Radio Engineers, which has since
grown to be one of the largest engineer-
ing societies in the world, with an
international membership of over
43,000. He served as vice president of
the IRE from 1916 to 1919 and presi-
dent in 1920. He has also served fre-
quently as a member of the board of
directors and on many IRE committees.

ELECTRONIC EYES have been de-
veloped for the Ground Observer Corps
for use during periods of darkness or
poor visibility. The device is a light-
weight portable detector mounted on a
hat (see photo).

The receiver operates on the basis
that any enemy aircraft penetrating
our defenses would be forced to use
nonoptical methods of navigation and
bombing during conditions of poor
visibility. The radar from this aircraft

’ Mg

would radiate strong bursts of high-
frequency energy, easily detected by

Ground Observer Corps personnel
equipped with the detector.

Signals are picked up by the horn
antenna and fed to a crystal detector.
The output of the crystal is fed, by way
of a coaxial choke assembly, to a
transistorized, printed-circuit pulse
amplifier. The choke assembly has a
filtering action that delivers sharp
pulses to the amplifier which in turn
feeds lightweight earphones.

RADIO-ELECTRONICS
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Prepare Now. .. In spare time at Home ... . for a New,
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\ TELEVISION

RADIO - ELECTRONI/ICS

RADIO CHIEF OF ILE DE FRANCE ‘.
FRENCH LUXURY LINER PRAISES D. T. I. ( )
-

Radio Chief—Jean Desmas Says:

“Your Training Organization in Chicago
} is known nat only throughout Europe,
. but also in many parts of the world as

L 4 one of America’s finest Television. Radio
Wi J and Electronics training centers.” _ ‘
e [
A p— 1 “
\_,_,,z i ~ .,“_ L

JACK DEMPSEY

Former World's Heavyweight Champion

TELLS WHY HE'S PROUD [ - S S Ry g
TO BE Prepare At Home Or In Ovur Chicago Laboratory!
WITH ® T. I. See for yourself how readily you may prepare at home, or in our modern Chicago

laboratories, for a good job or business of your own in one of America’s most promis-

® | have been greatly impressed with ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS.

D.T.1.°s wonderful spirit of friendli- if you train ot home you get (1] the use of a 16-mm. movie projector and 16 reels
ness and sincere determination to of animated movies to help you learn important points faster . . . easier, (2) mod-
help its students make good in Tele- | ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling
vision-Radio-Electronics. you to get valuable practical experience from over 300 projects—including building

and keeping the electronic equipment shown below. And upon completing training,
you have the optional privilege of building and keeping a big 21 INCH TV Set. (D.T.I.
offers another home training in Television-Radio-Electronics, but without the TV set.)

Get the full story. Mail coupon today!

Build and keep this BIG DV
Engineered TV set—easily
converted to U.H.F. (DYl offers
another home training, but
without the TV set.)

® [admire its remarkable 24 year record
of helping men build brighter futures.

® | also admire the business policy of
its maaagement and the thoroughness
of its large faculty of instructors.

® Never have I heard young men praise
a schccl as enthusiastically as do the
studerts and graduates of D.T.I. They
are its best boosters.

LAUD D.T.L.'s
& - HOME HOVIES B/ “Voumerer

— - IN CONGRESS
f' rrw’":zl ~D.T.1.'s remarkable home
i

= m training benefit of visuval

2 i 5 training MOVIES has been ~~ _ MEMBER OF NATIONAL HOME STUDY COUNCIL

. Y- df the fi f
b ek :’l::I:GZUserZTRe:res::trm?ves in Waihington, D.C. and M A' I. c o u P ‘D " T o D Av !
sy L recorded in the Congressional Recond. —=SK |

T DeVRY TECHNICAL INSTITUTE
1 BELMONT AVE., CHICAGO 41, ILL.

* Dept. RE-11-L

If subject to military service, the
information we have for you
should p-cve very helpful.
Mail coupon today. 1]

“One of America’s Foremost
Television Training
= Centers”

\
| would like ¢eur valuable information-packed publication showing
how | may ge started toward a good job or my own business in
Television-Radd o-Electronics.

DeVRY TECHNICAL INSTITUTE | Lo

CHICAGO 41, ILLINOIS Street —— Apt
FORMERLY ity Zdge

Age

(PLEASE PRINT)

State

DEFOREST’S TRAINING, INC. 0. T. I.'s Training is Available in Canada

NOVEMBER, 1955 - 7



www.americanradiohistory.com

ACTUAL SIZE
i

o

New high fidelity
dynamic miniature

VERSATILE MODEL 58, a superior lavalicr
microphone, meets TV, broadcasting, re-
cording, PA requirements for perfor-
mance, durability, compactness and
adaptability.  High fidelity Model 58
las the sensitive-but-rugged new Turner
I2ynaflex diaphram, dcsigned to resist
shock, temperature extremes, moisture.
Response: 60 - 13,000 c.p.s. Level —57
db at high impedance. Write today for
more information.

MODEL 58 List
{high & low impedance) 2 Price
MODEL 58A

$5700

Support clip, neck cord,
25-ft. cable

MODEL G-4
Swivel Desk Stand

{50 or 200 ohms T'npedance))

List Price $s.75

THE {1111} COMPANY

933 17th Street N.E.
Cedar Rapids, lowa

IN CANADA:
Canadian Marconi Co., Torento, Oni. & Branches.
EXPORT:
Ad. Auriema, Inc., E9 Broad St.. New York 4. N. Y,
8

THE RADIO MONTH
NINE NEW TV STATIONS have gone

on the air since our last report:

WKRG-TV Mobile, Ala. . 5
KCRA-TY Sacramento, Calif. 13
KTVU Stockton, Calif. 35
WCTV Thomasville, Ga. 6
WTTW Chicago, . — I
KARD-TY Wichita, Kan. .. = 3
KTBS-TV Shreveport, La. S 3
WTVS Detroit, Mich. . 56
KTRE-TY Lufkin, Tex. - 0

WWOR-TV, Worcester, Mass., channel
14, has gone off the air.

Calendar of Events
High-Fidelity Show. Nov.
Franklin Hotel, Philadeiphia, Pa.

Atomic Exposition, Dec. 10-16, Cleveland
Public Auditorium, Cleveland, Ohio.

4-6, Benjamin

NEW COLOR TV tube now in Gen-
eral Electric laboratories combines ad-
vantages and eliminates disadvantages
of existing types.. Tube has vertical
color stripes on screen, ahead of vertical
grill which acts as electron - optical
mask or lens and permits 90% of beam
to reach screen (shadow-mask tube
passes only 15% of beam). In-line
three-gun assembly halves number of
convergence controls and eliminates
switching and gating difficulties of one-
gun tube. G-E hopes to get tube into
production in about a year. Complete
story on the tube is scheduled for next
month.

TACAN (TACtical Air Navigation
radio aid), an electronic system that
instantly and automatically informs a
pilot of his distance and bearing from
a fixed ground station, was unveiled to
the public recently by Federal Tele-
communication Laboratories, research
division of International Telephone and
Telegraph. The distance facility gives
a meter indication, in nautical miles,
from a ground beacon tuned in by the
pilot. The bearing facility gives a
meter indication, in degrees, with re-
spect to the beacon. It is expected to
replace the present VOR-DME system
now used in commercial American air
navigation.

TACAN
BELACIN

(Continued)

The TACAN system (see illustra-
tion) was originally developed by the
Armed Forces. It operates in the u.h.f.
band with an airborne multichannel re-
ceiver-transmitter providing both the
distance and bearing information. The
ground installation consists of a receiv-
er-transmitter. Spaced 1 me apart, 126
two-way operating channels are avail-
able for assignment. Accuracy of the
system is extremely high, with the
distance accurate to within %2 mile at
100 miles and proportionately less at
lower ranges. Average bearing errors
are about %

STRANDED AIRMEN cun now direct
their own rescue with the aid of a
miniature emergency radio developed
by the Air Research and Development
Command. The new radio (shown in
photo to the right of the battery)
weighs only 15 ounces and has a volume
of 20 cubic inches. It replaces the
older and heavier unit shown at the
left.

The transmitter—receiver will be in-
cluded in survival kits carried by Air
Force personnel when flying over water
or wilderness areas. The unit can also
be set to broadcast a continuous tone
to provide a fix for rescue aircraft.
It contains six subminiature tubes and
under normal conditions will transmit
from 50 to 100 miles. Power is supplied
by a battery of mercury cells. END

RADIO-ELECTRONICS
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Let me send you FREE
the entire story

Just 6ill out the coupon and mail it.
1 will send you, free of charge, a
copy of ““How to Pass FCC License
Exams,”” plus a sample FCC-type
Lesson. and the amazing new book-
let, “‘Money-Making FCC License
Information.”

%

TS
CARL E. SMITH, E.E,
President

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

=t NE GUARANTEE

GUARANTEE

tional €OS

until you T~
obtain your Comme
cial license.

to Our Graduates Every Month

Letter from nationally-known
Airlines,

“"Radio Operators and Radio Mechanics are
needed for our company, Periodic wage in-
crease with opportunity for advancement.
Both positions include many company hene-
fits sueh as Dpaid vacations, free flight
mileage allowance and group insurance.’”

These are fust a few_examples of the job offers that come to our office periodicatly,
Some licensed radioman filled each of these jobs . . . it might have been youl

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

Name and Address

Harry G. Frame, Box 429, Charleston, W, Va. 2nd Class I3 Weeks

Charles Ellis, Box 449, Charles City, lowa

Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. Ist Class 34 Weeks

Kenneth Rue, Dresser, Wisconsin
B. L. Jordan, Seattle, Washington

NOVEMBER, 1955

TO TRAIN AND COACH YOU AY HOME IN

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

CLEVELAND: INSTITUTE OF RADIO ELECTRONICS

CARL E. SMITH, E. E., Consulting Engineer, President
Desk [{F:FM — 4900 Euclid Bldg., Cleveland 3, Ohio

FREE

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

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

SPARE TIME UNTIL YOU GET

Here are a few recent examples of Job-Finding results

your graduates who have obtained their Ist class license. Since my name has been

and am now employed as Transmitting Engineer at WMMT.”
Elmer Powell, Box 274, Sparta, Tenn.

CIVIL SERVICE

experimenting

on the list | have received calls or letters from five stations in the southern states,

|

|

|

|

|

I BROADCASTING

| ““Your ‘Chief Engineer’s Bulletin® is a grand way of obtaining employment for
|

“I have obtained a position at Wright-Patterson Air Force Base, Davton, Ohio, as

Junior Electronic Equipment Repairman. The Employment Apulication you pr

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

|
Emp’oyers An Approved } pared for me had a lot to do with my tanding this desirable position.”
TELLS HOW make M“‘b" Y AIRLINES
JOB OFFERS Like These |

| OldF;_SY 'E J#E ““Due to your Job-Finding Service, | have been getting
(SJTUDY COURSE many offers from all over the country. and have taken
a joh with Capital Airlines in Chicago as Radio
WIH tiCaH (SU)Ee Mechanic.”
IR SR eI Harry Ctare. 4537 S. Drexel Blvd.. Chicago, Ifl.
| YITH ALL LES. l
q SO d Your FCC ticket is recognized by employers
Letter from nationally-known | NAL TesTs. as proof of your iechni?:ul ubili);y. ploy
Manufacturer, | .
“"We have a very great need at the ,
present time for radio-electronics
technicians and would appreciate |
1

any  helpful suggestions that vou
may be able to offer.”

Desk RE-82, 4900 Euclid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)
I want to know how I can get my FCC ticket in 2 minimum of time. Send
me vour FREE hooklet, “How to Pass FCC License Examinations’ (does
not cover exams for Amateur License), as well as a Sample FCC-type lesson
and the amazing new hooklet, *‘Money-Making FCC License Information.’
Be sure to tell me about your Television Engineering Course.

License Time

Ist Class 28 Weeks

2nd Class 20 Weeks NAME et e o AGEL
Ist Class 20 Weeks ADORESS
CITY R . ZONE . STATE

. . FOR PROMPT RESULTS SEND AIR MAIL
Svecial tuition rates to members of the U. 5. Armed Forces

L Electronic Training Available to Canadian Residents

|
I
Jl
|
I
I
|
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INTERNATIONAL’S

NEW

TV RECTIFIER
REPLACEMENT

TV TOOL

Free

31 00 VALVUE

v
COmvan,
3 lou“
1

NYI.ON TV TOOI.

With every pack of 4 TV
Selenium Replacement Rectifiers...

A PAIR and a SPARE PAIR!

You can’t miss with International’s New
“BONUS PACK”! You'll get the best in
TV replacement rectifiers. Each BONUS
PACK contains a pair for immediate use,
and a spare pair for your next job—PLUS
a Nylon TV Alignment Tool worth $1.00—
ABSOLUTELY FREE!

SPECIFY INTERNATIONAL RECTIFIERS for
long, dependable performance —the Widest
Range in the Industry! Best for you...Best
for your service customers!

Ask your distributor
for details about
*‘Bonus Pack’’ today!

lnternatlonal
Rectifier

€ 0 R P © R a ¥ 1 O©

1521 East Grand Avenue, El Segundo, California + ORegon 8-6281
IN CANADA: Atlas Radio Corp., 50 Wingold Ave. W., Toronto, Ontario

WORLD'S LARGEST SUPPLIER
OF INDUSTRIAL METALLIC RECTIFIERS

10

@rrespondence

RESISTOR RATINGS

Deayr Editor:

A few days ago I received from you
a letter written by Mr. Henry Chu of
Los Angeles who referred to my July
article “How Much Can a Resistor
Take?” and brought up a number of
excellent points on the difference be-

| tween nominal and practical wattage

ratings of resistors. He also suggested
further clarification on characteristics
and tolerances of resistors and other
components.

A resistor may be used at its full
rated wattage provided certain limits
of ambient temperature are not ex-
ceeded. For ordinary composition re-
sistors the actual wattage may be 1009
of the rated value when ambient tem-
perature does not exceed 104° F, and
may be as much as 83% when ambient
does not exceed 122° F. Many resistors
commonly used for service replacements
are so conservatively rated that these
temperature limits may be exceeded.

Measurements of temperature under-
neath the chassis of typical receivers,
while in their cabinets, seldom show
much if anything in excess of 110° F.
with outside air temperature at 75° F.
Such measurements are made here with
extended-stem expansion thermometers
and with extended elements of tempera-
ture bridges. The thermometer must
not be subjected to either radiant or
convection heating on top of the chassis,
where temperatures are much higher
than underneath because of tube heat
retained within the cabinets of small
sets.

Ratings for high-wattage resistors,
which usually are the wirewound
vitreous-enamel types, are based on
operation in free air. Such units are
not harmed by surface temperatures as
high as 400° to 500° F. Actual dissipa-
tions must be reduced when operation
is in confined spaces, to avoid hot spots
on the resistors.

Mr. Chu brings out a matter which
should have been emphasized in the
article. It certainly is desirable to use
resistors of higher wattage rating than
absolutely necessary, thus avoiding
small areas or regions of temperature
high enough to affect nearby compo-
nents even though resistors are un-
harmed.

The article mentions that resistors
should not be pushed tightly together
to shut off part of their area if the
resistor surfaces are to dissipate heat
to surrounding air.

It must be remembered, however, that |

actual heating in BTU’s per minute or

NOW...model SX-100
Selectable side band receiver

BUILT TO THE SPECIFICATIONS OF
1,000,000 FIELD EXPERTS

See it at your Jobber—only $295.00

YLy L e L L LT LT L T Y TP Y PP PP YR Y T YT

Model SN-100. Amateur Net $295.00
Matching R-40B Speaker 317.95
Frequency Range 538kce-1580ke
1720kc-34me

Hallicrafters 22 years of production know-how, the
engineering experience of developing over 100 dif-
ferent major receiver designs, plus the advice of
over 1,000,000 field experts operating Hallicrafters
receivers all are combined to bring you this out-
standing new receiver —the SX-100! Hallicrafters
alone, long recognized as the leading designer and
manufacturer of quality communications equip-
ment, can offer you the dependability and perform-
ance of this great new SX-100 at the amazingly low
price of just $295.00
Look at these features you enjoy with the SX-100
.. before, they were available only on receivers
costing a great deal more!

1. SELECTABLE SIDE BAND OPERATION.

2. “TEE-NOTCH" FILTER—This new development
provides a stable non-regenerative system for
the rejection of unwanted hetrodyne. The “Tee-
Notch™ also produces an effective steepening of
the already excellent 50 K.C. i.f. pass band (made
famous in the SX-96) and further increases the
effectiveness of the advanced exalted carrier
type reception.

3. NOTCH DEPTH CONTROL for maximum nuil

adjustment.

. ANTENNA TRIMMER.

. PLUG IN LABORATORY TYPE EVACUATED 100

KC QUARTZ CRYSTAL CALIBRATOR—included
price.

6. LOGGING DIALS FOR BOTH TUNING CON-

TROLS.
. FULL PRECISION GEAR DRIVE DIAL SYSTEM.
. SECOND CONVERSION OSCILLATOR CRYSTAL
CONTROLLED—greater stability through crystal
control and additional temperature compensa-
tion of high frequency oscillator circuits.

CONTROLS

Pitch Control
Reception

Standby

Phone Jack
Response control {upper and lower side
band selector)
Antenna Trimmer
Notch Frequency
Notch depth
Calibrator on/off
Sensitivity

Band Selector
Volume

Tuning

AVC on/off

Noise limiter on/off
Bandspread
Selectivity

o

[o= Bl

hallicraf’rers

CHICAGO 24, ILLINO1S
RADIO-ELECTRONICS
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MEN 17-45!

HERE'S A NEW
OPPORTUNITY
fOR YOU!

N‘T " PREPARE AT HOME FOR A
PROFITABLE CAREER IN

i =

ELECTRONICS

Get in on the Ground Floor of this
Fast-Maoving Field —ar

Want a better job? . . . more money? . . . better A New Training Program! A
working conditions? These are the things that can As one of the leading organizations of /
come to a man when he has a skill to offer . . . its kind, the De¥ry Technical Institute
especially when that skill is in a newer field where has years of experience in teaching
ground floor opportunities often lead to well- Electronics, Television and Radio. So it
paying positions. Such a field is the Electronic is only natural for this training institute
applications to AUTOMATION — and what a field: ~ !° develop @ new program fo prepare 7<_
. 2 men for good jobs in instrumentation —
A"ony P""“s' large ,and small, in vo",ous parts as well as in the design, installation and
of the country are looking for ways of using auto- maintenance of Electronic controls — _
matic electronic control equipment to help turn out as applied to Automation. Salizdircrabt gun o R
a better prodt_uct and at lower cost. This. eql..lipment EMPLOYMENT SERVICE
must be designed, installed and maintained — ’
calling for well trained men. That's where YOU Following the same proved method \t\.\’-
sy used to train thousands of other men,
maygcomeiin . . h you get valuable practical experience
You need no special technical experience . . . from actual elecironic equipment. You \
no previous knowledge of Automation Electronics also receive well-illustrated texts and
. fo prepare for a future that can be bright and effective moving pictures to show im- \
more secure. For now there is a proved way to get portant basic principles—a wonderful
this important know-how. Mail coupon for com- h;:'mf> _trrtliining .:dvant::gel! To tlop iha:
plete details. Men 17 to 45 preferred. :e"p ;vi';np";‘;'u e?'a“:e“:o;';‘l’;";’;mf:e \
*WHAT IS AUTOMATION ELECTRONICS? e L
Simply stated, this refers to the marvelous elec- Y Member of
tronic controls that will help regulate the much National Heme Study Council

talked about ‘‘automatic factory''—as well as other
amazing auvtomatic equipment in plants, offices
and elsewhere. It is a gateway to some of the
most desirable opportunities inthe amazing, newer
field of Automation.

MAIL THIS COUPON TODAY!

DeVRY TECHNICAL INSTITUTE, Dept. RE-11A-L
4141 Belmont Avenue, Chicago 41, 1ll.

ONE OF AMERICA'S
FOREMOST ELECTRONICS
TRAINING CENTERS

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

Name. I S | — Age_
Please Print ||

D:VRY TECHNICAL INSTITUTE

Street__ — 8 . _ _ Apt.___
CHICAGO 41, ILLINOIS l
FORMERLY City_ S | ___ Zone State |
DEFOREST'S TRAINING, INC. 5 DTP's training is available in Canada 1
I

NOVEMBER, 1955 11
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CORRESPONDENCE (Continued)
hour depends on resistance and current.
There would be the same total heat
production with given resistances and
currents regardless of size or rating
of resistors. It is total heat production
that determines ambient temperature
underneath a chassis, and it is ambient
temperature that determines the rela-
tion between ratings and actual dissipa-
tions of the resistors.

The Only COMPLETE Line...

H. P. MANLY
Wilmette, IlI.

57 & PRAISES INTERFLEX
Lokl < : : Dear Editor:
SSpeed iz paleRnolcy ; e I have recently built Dr. Grace’s
Model DSS P Interflex transistor set described in
3-speed, 4-pole motor - the August issue of RADIO-ELECTRONICS.
For volume, this one-transistor circuit
beats anything I have ever tried—and
I have tried many transistor hookups.
The set will operate a speaker with
2 more than adequate voluime from the
Weeiswr” A signals of two 5-kw transmitters about
Model DR 10 miles away. It outperforms many
2-speed, i one-tube sets I have built through the
PHONOMOTORS i Sears,
e FOR PORTABLE PHONOS ¢ FOR HI-Fl The selectivity of the set is some-
UNITS ¢ FOR COMBINATIONS ¢ FOR thing to write about, too. With the
RECORD CHANGERS ® FOR TAPE 2 tyvo-coil version 1 can get five Qf the
RECORDERS ¢ FOR REPLACEMENT USE - ' six llloczfcls g”e'hStatl,‘c’}‘l‘ Sel;’a"at‘.o“tls
- excellent. On phones, the volume is too
A (PO SVERN PHOMO SEFLICHION : : loud on most stations, and I had to
Follow the leod of America’s foremost manu replace the 25,000-ohm volume control
facturers — Specify Gl for oll your phono- with a 50,000-ohm unit.
motor needs. A complete ronge of speeds ode] aX I’ve never seen a one-transistor set
ond ;2‘:::;:;"::"2;:"{o'i::;ﬁ:i’;' e 2'"(3"9 ’p:;d' that could approach this one in volume
design leadershipl BT e and selectivity with so few parts. Dr.
Grace’s Interflex should occupy the
center of the stage for a long, long

Model D-10 . = time
4-pole, shaded pote A.C. < 3 3 ) J. AMOROSE
Induction type for E Model RM 4 : Richmond, Va.

tape, wire, or disc Sing e r el

recorders L e * 4-pole motor : . ABANDON V.H.F. TV?

Dear Editor:

Present TV frequency allocations are
a mess. Direct responsibility for the
mess cannot be fixed, but everybody
knows it exists. The best brains in
Government and industry study the
problem, but no practical solution has
been found. Nor is there evidence one
is in the making.

One satisfactory to everyone will
never be found. Whatever is done will
hurt somebody; some, probably, more
than others. Yet, it is abundantly clear
present chaotic conditions cannot be

Quickly, Accurately checks: tolerated indefinitely. The longer they
@ PAPER, MICA, CERAMIC continue the harder the solutlon..
CAPACITORS Present v.h.f. channels are inade-
@ ELECTROLYTICS quate. There can be no argument about
@ CONTINUITY that. Yet, experience shows v.h.f. and
@ AC/DC VOLTAGES u.h.f. do not intermix. Whether we
@ FLASHBULBS like it or not, common sense warns

that sooner or later TV will be forced
somplate. to abandon v.h.f. and concentrate on
operat.on u'h~f'

NOT A KIT The question is how to abandon v.h.f.

) R . - A .

, CAPACITEST, Sf‘c mr:ns&g FREE 5% iieedSions without wrecking the TV industry.
ment is a new, compact checker that does a giant job to save you ume and mone'v Free with 223. (S::tPoAfCt%_stslends Billions are invested in Vhf, they
It will check condensers at 150 Volts. which 1s approximately the working voltage ord . .
in a radio or TV set. Meters \nll not give this type of check since (hé abolied rasr direct 5'3”": manulacture'u: cannot be al'bltl'al'lly destl'oyed.

voltage is 20 Volts or less. Avoid call-backs by using CAPACITEST. Accurately, —'"C'"" eposit wit
quickly, it shows oDen, shorted, or intermittent capacitors and leaky electrolytics. 'S. Save PP & COD fees, The FCC can make a start by grad-

Compact: ' 4"x4"x2"'—lightweight, for bench or tool kit. 5 = 59 95 & we'll pay postage. . .
ually withdrawing low-band channels

BAR . ; ]
jA Y The Barlay co_ 145 West 40 Street New York 18, N.Y. from TV service. Withdraw channel 2

the first year, channel 3 the second

GUARANTEED
OR RETURN WITHIN
TEN DAYS FOR REFUND

0
SATISFACTION '0I,10' 3995 %olsrtn?‘:g(

12 RADIO-ELECTRONICS
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A dramatic demonstration of a new idea to help you understand music better and enjoy it more...

UsIC~APPRECIATION RECORDS

e

“
NOTE: Because of the unusual D*
Iength of the symphony, the
Tchaikovsky recording is on two
records—a 12" disc with the per-
formance on both sides, and a 10”
disc with the analysis on both sides.

there is a full
ON ONE SIDE performance of a
great m.sical work. The records
feature orchestras and soloists
of recognized distinction in this
country and abroad. You listen
to this performance first, or
afterward, as you desire, and
then . ..

4 |

ON THE OTHER SIDE 15 27, 11

analyss of the music. with the
themes and other main features
of the work played separately
with running explanatory com-
ment, so that you can learn
what o listen for in order to
appreciate the work fully.

| YOU WILL RECEIVE

_:ﬁi‘n&d? 9
Pt SEPARATELY
A GLOSSARY OF

AlwcAppeeation 1§
Recweit:

% 2

NOVEMBER,

MUSICAL TERMS

1955

™

\'\.
A YY)

o

Will you accept

SPONSORED BY THE BOOK-OF-THE-MONTH
CLUB, this new idea is designed for those who enjoy
good music but who are aware, too often, that they
do not listen to it with complete understanding and
appreciation. There is no doubt about the reason:
most of us are not properly primed about what to
listen for. Music-ApprcciaTion REcorps mcet this
need—for a fuller understanding of music—hetter
than any means ever devised. This enjoyable form of
self-education can be as thorough as the Music Ap-
preciation courses given in many universities.

YOU SUBSCRIBE BUT TAKE ONLY THE RECORDS
YOU WANT . . . A new Music-Appreciation REcorp
will be issued—for subscribers only—every month.
Ultimately, all the great masterpicces of music will
be included. The announcement about each forth-
coming record will be written by the noted composer
and music commentator Deems Taylor. After reading
this descriptive essay you may take the record or not,
as you decide at the time. You are not obligated to
take any specified number of records. And you may
stop the subscription at any time you please!

TWO TYPES OF RECORDS . . . All Music-Aprrre-
c1aTioN Recorns are high-fidelity, long-playing rec-
ords of the highest quality—3314 R.P.M. on Vinylite.
They are usually of two kinds: first, a so-called
Standard Record—a twelve-inch disc which presents
the performance on one side, the analysis on the

A COMPLETE PERFORMANCE —WITH AN ILLUMINATING
ANALYSIS ON A SEPARATE RECORD—OF

‘Jchaikovsky's

FIFTH SYMPHONY
MAX RUDOLF, conducting

b WITHOUT CHARGE

THE STADIUM CONCERTS SYMPHONY ORCHESTRA

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

TRY A ONE-MONTH SUBSCRIPTION —WITH NO
OBLIGATION TO CONTINUE . . . Why not make a
simple trial, to sce if these records are as pleasur-
able and as enlightening as you may anticipate?
The Tchaikovsky recording will be sent to you at
once—without charge. You may end the subscription
immediately after hearing this recording, or you
may cancel any time thereafter. In any case, the gift
recording is yours to keep.

*x * * *

TYPICAL COMMENT: “Music has been
my whole life—but not until I heard my first
Music-APPRECIATION REcorp did I realize
how much I had been missing when I lis-
tened to orchestral music. I subscribed origi-
nally for my son, but quickly found that my
own enjoyment of orchestral music was
increased far beyond what I dreamed pos-

sible. —TJarmila Novotna
STAR OF THE METROPOLITAN OPERA

PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN PLAY 337/, R.P.M. LONG-PLAYING RECORDS

MUSIC-APPRECIATION RECORDS

¢/ o Book-of-the-Month Club, Inc., 345 Hudson Street, New York 14, N. Y.

R38-11

Please send me at once the Music-Appreciation recording of JTchaikovsky's Fifth Sympbony, without
charge, and enroll me as a Trial Subscriber to Music-AppreciaTion Recorns, with the privilege of can-
celing at any time. I understand that, as a subscriber, 1 am not obligated to buy any specified number
of records, but may take only those I want. Also, 1 may cancel my subscription after hearing the first
recording, or any time thereafter at my pleasure, but the gift offer is {ree in any case.

Mr.

IS & ik S SR PR S RREP P NIV e S o, i TN Mo 8D B i i b 5 L ST DMTTET LR e
Miss (PLEASE PRINT)

ADDRESS ., . owe: vy b8 T - g pEe APy S e S S S R e A |
CIT Yo mbls Avied bl Facanti d £ egrors o6l Ain a0 ol Bt s P"smd. Za';’";e N0 Rl S TYANTHES, S5k Gt .50 1 MAR 40

13


www.americanradiohistory.com

Gives your customers
brilliant results
...pays off for you!

CUTAWAY VIEW

! NVEN
(Actual size 1” long) PRGORVENIENT IZE

) AND DESIGN

2. CLIMATE-PROOF

B SINGLE, JEWEL-TIP
NEEDLE

4. HIGH-COMPLIANCE
MOUNTING

5. SNAP-FIT NEEDLE REPLACEMENT

New Sonotone 1P Cartridge

1. Easy to install. Just two models fit most arms types...virtually immune to hum pickup.

now in use. Cartridge is less than 17 long,
8/10” wide with bracket. Time-saving hard-

ware included. Models for 33-45 rpm, or 78 rpm.

2. Ceramic element gives flat response (see curve)
—requires no preamplification or equaliza-
tion. No deterioration problems as with other

Tap the Huge 45 RPM Changer Market!

Install this new Sonotone 1P, and give your customers exciting, true, wide-
range response. At one stroke, you make a good sale, cut installation time,
avoid problems found with other types of cartridges...and build your reputa-
tion for quality work and professional advice. No other cartridge has all the
advantages this 1P gives you! With sapphire, $7.50; with diamond, $25.00.

RESPONSE 30-15,000 t 3 DB!

sign give superior tracking, low wear.

5. Needles snap in, snap out easily.

= . - o - > 5+
A T R S ] E )
S B : : 0
2 % t
it i i = 2 i i T3 =]
- o 5 sl Wl L e A <z G
- | o
o e i | = P J
300 500 1KC 3KC 5KC I0KC 15KC

CORPORATION
ELMSFORD, N.Y.

SONOTONE

Write Dept. CE-115 for free Phono Modernization Manual
14

CERAMIC ELEMENT

3. Replaceable needle, diamond or sapphire.

4. Extreme lateral compliance and low-mass de-

CORRESPONDENCE (Confinued )

yvear and so on until all low-band chan-
nels are abandoned, frequency reassign-
ments to be made in the u.h.f. band.
After 5 years abandon the high-band
v.h.f. channels. That can probably be

| done abruptly. With 5 yvears’ warning

the change should not be prohibitively
expensive to anyone. The plan can be
modified where the only station uses a
low-band channel. The changeover need
not be a shock.

LEE WILCOXON
Des Plaines, Ill.

LOWTHER SPEAKER DESIGN

Dear Editor:
I was surprised to see in your July
issue (page 16) that the proprietor of

| Lowther denied any credit for their

speaker design to P. G. A. H. Voigt. 1
wonder if he would care to repeat his

| statement in England where Mr.

Voigt’s name is so much more widely
known.

M. O. FELIX
Hamilton, Ontario
Canada

TRAINING BETTER TODAY

Dear Fditor:

I read Mr. Perkinson’s letter on
progressive education in the August
issue. I started in radio 12 years ago
in a night trade school taking elec-
tronies, math, electricity and servicing,
and 1 agree with Mr. Perkinson that
the teaching was thorough. But if he
considers the radio-TV technicians of
today of a lower quality than those of
10 to 15 years ago, he is wrong.

Years ago there were plenty of
screwdriver repairmen with only a
soldering iron and ohmmeter for test
equipment. Most of these overcharged
often and their work was inferior.
When TV came along, they closed down
in droves. The technician of today is
better informed and better equipped.

G. P. OBERTO
Richmond, Va.

SIMPLIFIED CONVERSION

Dear Editor:

I have read the article on converting
630 type receivers (September, 1955)
and cannot see how you justify such a
complicated conversion when the job
can be done so much easier. 1 have
converted several of these circuits in
the following, much simpler, manner:

1. Remove V104, T111, V105, T112
and associated circuitry.

2. Install a pickoff coil from the
6AL5 video detector to the grid of
V106 (Meissner 20-1004 or equivalent).

3. Install a 4.5-me coil in grid circuit
of V106 (Meissner 16-3445 or equiv-
alent).

4. Replace T113 with a 4.5-mc unit
(Meissner 17-1023 or equivalent).

5. Align sound channel for 4.5 mc.

FREDERICK J. NORVIK
Albany, N. Y.

(This will work in medium and
strong signal areas with resulting loss
in sensitivity and noise rejection.—
Editor) END

RADIO-ELECTRONICS
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1956

send for it today

Get ALLIED’S 1956 Catalog—it’s complete,
up-to-date—324 pages packed with the

world’s largest selection of quality electronic
equipment at lowest, money-saving prices.
Select from the latest in High Fidelity systems
and components; P.A. systems and accessories;
recorders and supplies; TV tubes, antennas
and accessories; Amateur receivers,
transmitters and station gear; specialized
industrial electronic equipment; test
instruments; new build-your-own kits; huge
listings of parts, tubes, transistors, tools,
books—the world’s most complete stocks of
quality equipment. Get every buying
advantage at ALLIED: fastest shipment,

expert personal help, lowest prices,
assured satisfaction. Send today
for your FREE copy of the big 1956

ALLIED Catalog.

VALUE
PACKED

Wealdi darqets Stocke

o Al TV & Radio Parts o All Electron Tube Types
e Test & Lab Instruments e High Fidelity Equipment

o Latest Build-Your-Own Kits ¢ Recorders & Supplies

ALLIED RADIO

World'’s Largest Electronic Supply House

EASY-PAY TERMS

Use our liberal Easy Payment
Plan-—only 109 down, 12
months to pay—no carrying
charges if you pay in 60 days.
Available on Hi-Fi and P.A.
units, recorders, TV chassis,
test instruments, kits, Ama-
teur gear, etc.

vltra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY

NOVEMBER, 1955

/{:] e P.A. Systems, Accessaries & Amateur Station Gear
e TV Antennas, Accessories o Tools and Books

o Equipment for Industry

HI-F1 SPECIALISTS

To keep up with the latest and
best in High Fidelity, look to
ALLIED. Count on us for all
the latest releases and largest
stocks of Hi-Fiequipment. We
specialize, too, in TV supply
—and are foremost in the field
of Builders’ Kits.

ALLIED

324-PAGE ELECTRONIC SUPPLY CATALOG

= O
3

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

Send for the
leading Electronic
Supply Guide

ALLIED RADIO CORP., Dept. 2-L-5
100 N. Western Ave., Chicago 80, lllinois

[
1
1
[
Send FREE 324-Page 1956 aLLIED Catalog i
[
1
1
[
[]
AAdressS pen o oe = 00D o T ol g 1 5] B :

[

]
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THE fALuxvalvE. PICKUP

the tirst really new pickup in a decade

The FLUXVALVE is made by perfectionists — for
perfectionists. Literally the cartridge of the future, its
unique design meets the demands of all presently envi-
sioned recording developments, including those utilizing
less than 1 mil styli.

There is absolutely nothing like it!

The FLUXVALVE Jurnover Pickup provides the first
flat frequency response beyond 20ke! Flat response as-
sures undistorted high frequency reproduction—and new
records retain their top “sheen” indefinitely, exhibiting
no increase in noise. . . . Even a perfect sylus can't pre-
vent a pickup with poor frequency characteristics from
permanently damaging your “wide range’ recordings.

With this revolutionary new pickup, tracking distortion,
record and stylus wear are reduced to new low levels.

The FLUXVALVE will last a lifetime! It is hermetically
sealed, virtually impervious to humidity, shock and
wear .. . with no internal moving parts.

The FLUXVALVE has
easily replaceable styli.
The styli for standard
and miicrogroove
record-playing, can be
inserled or removed
1pithout use of tools.

K i
Ll al

For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE

...words cannot describe the difference...but you will hear it!

| ©:) PICKERING & CO.,INC. oceansice.N.v

&)

ey PIONEERS IN HIGH FIDELITY

“Tio thoie sl carlleat e difffeonci

- -
.+ Bemonstrated and sold by Leading Radio Parts Distcibutors everywhere. For the on2 nearest you and for detailed literature; write Dept. W-9

RADIO-ELECTRONICS


www.americanradiohistory.com

o LICENSED BY KAYTOWNES. ANTENNA CO0, ROME, GA

RN N
NN N
Never before —an antenna

with such etterly . .. o T o0

Channzl Master’s
trigger-fast
Snap-lLack Action.

front-to-hack ratios

Low Baad: frem 20:1 10 50:1 relative VOLTAGE
P —— e e il
1250C:1 rzlative power)

High Bend: up to 13:] relative VOLTAGE
{169:1 relative power)

Knocks out venetian blinds and
co-channel interferemce!

Channel Master's new ’K.O.” has the Fighest frent-t>-back
ratios aver recorded for ary TV artznna! The sensa-ianal
; K.O.” actually sets up am INVISIB_E BARRIER to
vailable 3 ways! signals comig in from the rear. Warkirg with

Broad Band model—m:}dél no.1023 supreme efficiency on both VHF bands, it totally
tinc udes HILO Matchirg Harness) REJECTS recr signals, preventing vanztian blinds and

Low Band only—model 80,1026 other picture problems caused by cz-cacanel interferencs.

High Band only—mode n0.1073
< Fuil descrigaive stecture avoitoble “rom yo
37 b ath BATLE Low Band, 7 to 9 DB, single bay; High Band,
8.5 to 10.5 DB, single bay. True Yegi parformence,
combined w th completely independent High and
Low Band operation for maximum efficiency.

Spectacular High Gain!

NYILl
Copyright 1955, Chanael Master Corp,
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A GIANT FOR

Telephone science produces an

important new rectifier

At Bell Laboratorics one linc of re-
search isoften fruitful in many fields.
Latest cxample is the silicon power
rectifier shown above.

Product of original work with semi-
conductors—which carlicrcrcated the
transistor and the Bell Solar Battery
—the new rectifier greatly reduces the
size of equipment necded to produce
large direct currents. It is much
smaller than a tube rectificr of equal
performance and it does not require

BELL TELEPHONE

LABORATORIES

the bulky cooling equipment of other
mctallic rectifiers.

In the Bell System the new rec-
tificr will supply dircct current more
economically for tclephone calls. It
can also be adapted to important uses
in television, computers, industrial
machines, and military equipment.
Thus, Bell Telephone Laboratorics
rescarch continues to improve te-
lephony—while it lielps other fields
vital to the nation,

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES

CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

18

ITS SIZE !

Abeve, new rectifier held in pliers) is contrasted with
eamparable tube rectifier and its filament transformer,
rear. Mountad on a cooling plate, lower center, the
new rectifier can =asily supply 10 amperes of direct
cur-ent at 100 voits, that is 1000 watts—enough to
power 350 telephones.

RADIO-ELECTRONICS
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J. E. SMITH
President
National Radio
Institute :
Washington, D.C.
40 years of success
training men at

tiome in spare time,

'l Prove It Is Easy And
Practical To learn At Home.
Sample Lesson FREE,

Practice Broudcusimg
-~ with Equipment | Send

It's practical to train at home for
good Radio-TV jobs and a brighter
future. As part of my Communica-
tions Course | send vou kits of
parts to build the low-power Broad-
casting Transmitter shown at the
left. You use it to get practical
experience performing procedures
demanded of Broadcasting Station
Operators. An FCC Commercial
Operator’s License can be your
ticker 10 a better job and a bright
future: my Communications Course
gives you the training vou need to
get your license. Mail card below
and see in my book other valuable
equipment you build. Get FREE
sample lesson.

AVAILABLETO

VETERANS

UNDER G.I. BILL

| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

To See Equipment | Send You
For Practical Experience...
Get lllustrated Book FREE.

Pcii.é._S;rvicing
with Equipment | Send <

Self-confidence, security, earning
power come from knowing-how and
from experience. Nothing takes the
place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on
LEARNING BY DOING. You use
parts I furnish to build many circuits
common to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester, use it in conduct-
ing experiments, fixing sets in spare
time starting a few months after en-
rolling. All equipment is yours to
keep. Card below will bring book
showing other equipment you build.
Judge for yourself whether you can
learn at home in your spare time.

oot s See Other Sule

F--‘----..-‘--‘-y.-‘-_--_-----‘-‘-y.---_--...--------‘

Get My SAMPLE LESSON and " °*' o™ g\:;{

Television Is Growing Fast
Making New Jobs, Prosperity

More than 30 million homes now have Television sets
and thousands more are being sold everv week. Well
trained men are needed to make, install, service TV sets
and to operate hundreds of Television stations. Think of
the good job opportunities here for qualified technicians,
operators. etc. If vou're looking for opportunity, get
started now learning Radio-Television at home in spare
time. Cut out and mail postage-free card. J. E. Smith,
President, National Radio Institute, Washington, D. C.
Over 40 years’ experience training men at home.

) BID END TET SET BaN GEN GEE GEE GEE G O e e O e

64-Page lllustrated Book;

BOTH FREE

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

NO STAMP NEEDED! WE PAY POSTAGE

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

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

NAME. .AGE. ..
ADDRESS. ..
CITY... . : . 7ZONE. STATE

write in date
of dischorge...cosscisosivrsmsv asmsseeensaressa

VETS
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Train at Home to JumpYour Pay
as aRADIO-TV Technician

Get a Better Job—Be

Ready for u Brighter

Future in America’s Fast Growing Industry

Training PLUS opportunity is the
PERFECT COMBINATION for job se-
curity, good pay, advancement. When times
are good, the trained man makes the
BETTER PAY, GETS PROMOTED.
When jobs are scarce, the trained man en-
joys GREATER SECURITY. NRI train-
ing can help assure 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. Television Broadcast Stations
extend from coast to coast now with over
30 million Television sets already in use.
Over 400 Television stations are on the air
and there are channels for hundreds more.

Start Soon to Make

10 to 515 a Week
Extra Fixiqg Sets

- -,
4.

E® L4 e . é

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

SEE OTHER SIDE

Use of Aviation and Police Radio, Micro-
Wave Relay, Two-way Radio communica-
tion for buses, taxis, trucks, etc.. is expand-
ing. New uses for Radio-Television prin-
ciples coming in Industry, Government,
Communications and Homes.

My Training Is Up-to-Date
You Learn by Doing

Get the benefit of our 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
lessons. Read more about equipment you
get on other side of this page.

More and more Television information is
being added to my courses. The equipment
I furnish students gives experience on
circuits common to BOTH Radio and
Television.

Find Out About this Tested
Way to Better Pay

Read at the right how fellows who acted
to get the better things of life are making
out now. Read how NRI students earn
$10, $15 a week extra fixing Radios in
spare time stariing 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 youabout
my 40 years of {raining 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 important step
in becoming successful. J. E. Smith, Presi-
dent, National Radio Institute, Wash-
ington 9, D. C. Training Men for Over
40 years. Approved Member, National
Home Study Council.

SR R 8 3 N B R -3 § R B B B N B B B B B % B B B B 0 B B0 B ¥

FIRST CLASS

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

BUSINESS REPLY CARD

No Postage Stamp Necessary H Mailed In The United States

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

KLMOPRST

J. E. Smith, President

National Radio Institute

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

I TRaiNeD ThEsE MeN

Lots of
Spare-Time Jobs

I do a lot of spare-
time Radio and TV
servicing. It was fun
learning and I domn't
know how to thank
you.”" B. Goede, Plain-
view, Minn.

-

" .

Engineer with WHPE

“Thanks to NRI. I
operated a successful
Radio  repair store.
Then I got a job with *

WPAQ and now am an
.(' b= |

engineer for WHPE "™

V. W. Workman, High
Point, N. C.

2 Quit Job for
Own Business

*'1 decided to quit my
job and do TV work
full time. I love my
work and am doing
all right financialiy.”
William F. Kline, Cin-
cinnati, Ohio.

A=)

Now TV
Trouble Shooter

[ had only gone to 7th
grade when I started
course. Now have job as
‘I'V trouble shooter, also
fix sets spare time."
M. R. Lindemuth, Fort
wayne, Ind.

NRI Course
Can't Be Beat

“Am  with WCOC.
NRI Course can't be
beat. No trouble pass-
ing 1st eclass Radio-
phone license examina-
tion.” Jesse W. Parker,
Meridian, Mississippi.

Extra Money
in Spare Time

“I am a police captain
and also have good
spare-time service busi-
ness. Just opened my
new showrooms and
shop.”” C. W. Lewis,
Pensacola, Fla.

My Training Leads to Jobs Like These

BROADCASTING : Chief Technician, Chief Operator, Power Monitor, Re-
cording Operator, Remote Control Operator. SERVICING: Home and Auto
Radios, P.A. Systems, Television Receivers, Electronic Conirols, FM Radios. IN
RADIO PLANTS: Design Assistant, Tronsmitter Design Technician, Service
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR

S R E R E SR A SRR AR sl s R RO R B B |

RADIO: Chief Operator, Assistant Operator,

Radiotelephone Operator.

GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, Coast
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIATION
RADIO: Plane Radio Operator, Transmitter Technician, Receiver Technician,
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans-
mitter Operator, Television Technician, Remote Control Operator, Service and
POLICE RADIO: Tronsmitter
Operator,

Maintenance Technician.

Receiver Serviceman.

SAMPLE LESS

and 64-pq

Have Your Own

Many NRI trained men start
their own successful Radio-
Television sales and service
business with capital earned in
spare time. Joe Travers, a grad-
uate of mine, in Asbury Park,
N. d., writes: “I’ve come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”’

Business
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PHOTORACT com

PUBLICATIONS

POPULAR BASIC MANUALS

Basic Radio Manual. A comprehensive train-
ing guide, outlining step-by-step a 36-Les-
son Course on Basic Radio accompanied by
a practical Shop Project section devoted to
actual job projects that implement the les-
sons and clearly translate theory into prac-
tice. 248 pages, 814 x 117, illustrated.

Order ED-1.. ... . ............ ....$%$5.00
Basic Electricity Manual. A complete training
course covering basic theory, terms, laws,
circuits; includes magnetism, motors, trans-
formers, lighting and many other subjects.
supplemented by inexpensive projects which
demonstrate theory in action. 264 pages,
81 x 11”7, Order ED-12. .. .. .. ....... $5.00

HANDY SERVICE GUIDES

Rodio Receiver Servicing. A book on practical
radio receiver servicing covering such basic
troubles as dead set, weak set, mtermlttent and
noisy sets, etc. 192 pages, 5}/ x 8

Order RS-V .. ..... ... ...... .....%2.50
AM-FM Servicing Short-Cuts. Deqcrlbeﬁ actual AM
and FM service case histories; shows practical
ways to solve similar troubles in any AM or FM
receiver. 152 pages, 514 x 815”. Order RK-1 $1.50
Radio Receiver Tube Replacement Guide. Shows
where to replace each tube in 5500 receivers
made from 1938 to 1948. 196 pages 51 x 815”.
Order TP-1.. ... reve e eiis.aqeaens . emens $1.25
Dial Cord Stringing Guide. Vol. 4 Shows correct
way to string dial cords in radio receivers made
from mid-1951 through 1953. With index. 96
pages, 514 x 814”. Order DC-4.. . ... .. ... $1.00
Vol. 3. Covers receivers produced from 1950
through mid-1951, and TV-radio receivers from
1946 through mid-1951. 96 pages, 54 x 815”.
ORICT, DC-3" o pax - am Zp - e -3 el - oo $1.00
Vol. 2. Covers receivers produced from 1947
through 1949. 96 pages, 514 x 814”.
ORAEEDC-2. yorc e & Tet b b s s W o o e o 2 4 $1.00
Vol. 1. Covers receivers produced from 1938
through 1946. 112 pages, 514 x 815”.

Order DC-1. ... ... ... . ... .. .......... $1.00

AUTO RADIO SERVICE MANUALS

Vol. 4, Covers 41 chassis (48 models) produced
during 1953. 288 pages, 815 x 11",
Order AR-4. .. ................... .$3.00
Vol. 3. Full service data on 47 chassis (80 models)
used in 1950, 1951 and 1952 auto radio receivers.
288 pages, 814 x 117. Order AR-3. .. .., .. $3.00
Vol. 2. Covers 60 chassis (90 models) used in
1948, 1949 and 1950 auto radios. 288 pages,
8% x 11”. Order AR-2.................. $3. 00
Vol. 1. Covers 100 auto radio models made from
1946 to 1949 by 24 manufacturers. 396 pages,
8% x11”. Order AR-Y.................. $4.95

COMMUNICATIONS RECEIVERS

Vol. 2. Full analysis of 26 popular communica-
tions receivers made during recent years. 190
pages, 844 x 117. Order CR-2. ... ...... .$3.00

SAMS’ PUBLICATIONS HELP YOU LEARN MORE AND EARN MORE

NOVEMBER, 1955

STAY AHEAD IN ELECTRONICS!

these SAMS BOOKS show you how

look for them on the Howard W. Sams ""Book Tree"”
displayed at your Electronic Parts Distributor

INVALUABLE, AUTHORITATIVE
TELEVISION BOOKS

Color Television for the Service Technician. Written
to prepare the service technician for the day
when he will be installing and serv1c1ng color
TV equipment. 116 pages, 8% x 11”.

Order-$C-1. ; rnagsneians ponmonss. . $2.50

Analyzing and Tracing TV Circuits. A l)ook which
presents a new approach to the prol)lems of
television servicing. 168 pages, 8% x 1

Ordet JA-V. . .4 .5 mimeimniamans .....%3.00

TV Service Data Handbook. A compllahon of the
most frequently needed charts, tables, and for-
mulas as required in TV servicing and installa-
tion work. 112 pa;,ev. 5V X SV’

Order JB-1..... .$1.50

TV SerVIcmg Tumesavers Thls handy reference
summarizes many service techniques found
profitable from actual servicing experience. 124
pages, 534 x 814”. Order JC-1...... .. .$1.50

Fundamentals of Color Television. A complete and
up-to-date explanation of Color TV written in
a simple style to give the reader a clear under-
standing of the subJect 224 pages, 5% x 814”.

Order BA-1. ... ... ... ................ $2.00

Telecasting Operahons The only complete cover-
age of every phase of Telecasting, from theory
through equipment, operation, maintenance,
production—indispensable to anyone interested
in Telecasting. 600 p., 6 x 9”. Order OH-1 $7.95

Photofact Television Course. Gives a clear, com-
plete understanding of TV prmc1ples operation
and practice. 208 pages, 8% x 4

Order TV-1. ... ..

TV Servicing Short- Culs Deecnbes actual TV
service case histories; shows how to solve similar
troubles in any receiver. 100 pages, 5/ x 8157,

Ornder TKA cwrans o AF b5 smmis i @ .81 50

TV Test Instruments. Tells how to operate each
test instrument used in TV service work. 175
pages, 814 x 117, Order TN-1. ... . ....... $3.00
UHF Antennos, Converters & Tuners. Covers all
antenna types, transmission lines and match-
ing networks. UHF converters and tuners, 136
pages, 514 x 815”7, Order UHF-1. .. .. $lso

Servicing TV in the Customer’s Home. Short cut
methods for repairs in the field. 128 pages,
514 x 814”. Order TC-1. .....%1.75
Making Money in TV Serv-clng Tellﬁ how to set
up and operate a profitable TV service business.
136 pages, 5% x 815”7, Order MM-1. ... .. $1.25
Poy As You See TV. A clear exposition of the
facts that are of vital interest to everyone con-
nected with the television industry. Four in-
formative chapters present the case for this
significant new development in TV entertain-
ment. 96 pages, 51 x 814”. Order KA-1..$1.50
TV Tube Location Guides: Vol. 5. Shows tube posi-
tions and functions in hundreds of TV receivers.
Helps (}ulckly locate faulty tube. 200 p;ige:
8

54 x 7. Order TGL-S. . ... ........... 2.00
Vol. 4. Covers receivers produced in 1952-1953.
192 pages, 51 x 814”. Order TGL-4. . . ... $2.00

Vol. 3. Covers receivers produced in 1951- 1952
192 pages, 514 x 814”. Order TGL-3.

Vol. 2. Covers receivers produced in 1950 1951.
208 pages, 5% x 815”. Order TGL-2. . . .. .$2.00
Vol. 1. Covers receivers produced in 1948, 1949,
1950. 208 pages, 514 x 814”. Order TGL-1.$2.00

Atomic Radiation, Detection and Measurement

‘This book covers the information necessary for
a basic understanding of nuclear science and
its applications. The service technician will be
particularly interested in those chapters dealing
with the circuitry and operation of the many
types of detection devices, in case he is called

upon to service these units. 200 pages, SV x
3.00

815”7, Order ADR-1...................

AUDIO PUBLICATIONS

Recording & Reproduction of Sound. Oliver Read’s
biggest selling volume on all aspects of Audio;
fully covers recording and amplifying methods
and equipment. Authoritative, complete, 810
pages, 6 x 9”. Order RR-2.. . ...... ... ..$7.95
Audio Amplifier Service Manuals. Vol. 5. Covers 37
amplifiers, 12 preamplifiers and 14 custom tun-
ers made during 1952 and 1953. 352 pages,
814 x 11”. Order AA-5. . ............... $3.95
Vol. 4. Covers 75 amplifiers and tuners made
during 1951 and 1952. 352 pages, 814 x 11”
Order AA-4. . ... . 5.«. 54, . o.s068k:an. $3.9
Vol. 3. Covers 50 ampllﬁers and 22 tuners made
during 1950. 352 pages, 815 x 11”

Order AA-3.
Vol. 2. Cover: 104 ampllﬁers and 12 tuners made
during 1949. 368 pages, 814 x .

Order AA-2..................: ... ..%3.95

RECORD CHANGER MANUALS

Vol. 6. Covers 14 different tape recorders and
6 changers manufactured during 1953 and 1954,
with complete index covering all six manuals of
the Series. 288 pages, 845 x 11”.

Order CM-6. . ....................... .$3.00
Vol. 5. Covers 32 different basic units manufac-
tured during 1952-53. 288 pages, 815 x 117,
Order CM-Saxnmerama: anprr. roiaams ....$3.00
Vo!. 4. Full service data on 38 changers and re-
corders made during 1951. 288 pages, 8}4 x 11”7,
Order CM-4. ... ... ... ... ..... $3.00
Vol. 3. Covers 44 changers made in 1949 and
1950. 288 pages, 814 x 11”. Order CM-3.. .$3.00
Vol. 2. Covers 415 models made in 1948 and early
1949. 432 pages, 8% x 11”7, Order CM-2. . .$4.95

COYNE AND BOYCE BOOKS
Distributed by Howard W. Sams & Co., In¢

BB-1 Radio & Electronics Handbook......$4.95
BB-2 Video Handbook............. .. 595
CTB-1 TV Servicing Cyclopedia . 595
CTB-2  Industrial Electronics. . . . 375
CTB-3  Latest Testing Instruments for Servicing
Radio-Television. ... ........ ... 3.25

CTB-4  Practical Television Servicing and
Trouble-Shooting Manual . .. .....

CTB-5 Television and Radio Handbook..
CTB-7 Transistors & Their Applications in

Radio-Television-Electronics. .. ... 1.50
CTB-8 Bigger Profits in TV.. .. ........... 1.50
CTB-11 Application of Radic & TV Principles. 3.25
CTB-12 Radio-TV and FM Receivers........ 3.25
CTB-13 Radio and TV Circuits. .. ....vuvnn 3.25
CTB-50 5 Volume Set Complete of Apphed

Practical Radio-Television. .00
CTB-100 Technical Dictionary............. . 2.00
CTB-101 Electrical Trouble Shooting Manual.. 6.95
CTB-102 Electrician’s Handbook............ . 275

HOWARD W. SAMS & (0., INC.

@ Order from your Parts Jobber today, orm
B write to Howard W. Sams & Co., Inc,®

8 3205 East 46th St Indianapolis 5,Ind. 9

: My {check) (money order) for $..ouuunvee :

m enclosed. a

a N )

@ Send the following booksieeivrsnssasse. @

a

a

P SRR PIRE RS —

a

cevesevtscaacscasonsssaessssecs @

a

:Address..u......................,....:

Cily................Zone....Slule...:

(outside U.S. A. priced slightly higher) J
SESS SRS RESEERDRSEENES

N
-t
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THE WORLD’S
FINEST SERVICE DATA

PHOTOFACT Service Data is the
only service information based
upon first-hand examination
of the actual production-run
receivers and equipment. It is
authentic, uniform data de-
veloped through actual study
and analysis by service engi- =g
neers in the Howard W. Sams
Laboratories. PHOTOFACT is

the only data prepared from the practical
point of view of the Service Technician.

Thousands of Service Technicians use
PHOTOFACT daily for time-saving, profit-
boosting service operations. If you’ve
never used PHOTOFACT, you’ve never re-
alized your full earning power—you’ve
never given such complete customer
satisfaction. So get the proof for your-
self. Try PHOTOFACT—use it on any job.
Your Parts Distributor has the Folder
Sets you need for any of the 17,000 TV
and radio receivers, changers, recorders,
etc., covered in PHOTOFACT. Once you
use this great service, we know you’ll
want the complete pHOoTOFACT Library.

FREE Send for the PHOTOFAC
CUMULATIVE INDEX “

< e e
I’s VALUABLE!  ° |2

Send for it! Your guide to
virtually any modelever
to come into your shop;
helps you locate the
proper PHOTOFACT
Folder you need to solve
any service problem on
any model. Once you have the

make and chassis number, it lakes

just 60 seconds to find the appli-

cable PHOTOFACT Folder. Send coupon now
for your FREE copy of the valuable Cumulative
Index to all the PHOTOFACT Folders you need.

EASY-PAY PLAN TO
FIT YOUR BUDGET

Ask your PHOTOFACT Distributor . .. he’ll
show you how you can now own the
PHOTOFACT Library through a unique
Easy-Pay Plan that exactly fits your needs.
Pays for itself as you EARN MORE.

22

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—-THEY HELP
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION

: FULL SCHEMATIC
COVERAGE

1. Famous "Standard Notation"
uniform symbols are used in every
schematic.

2. The same standard, uniform
layout is used for each schematic.

3. Diagrams are clear, large,
easy-to read, easy to handle.

4. Wave forms are shown right on the TV
schematics for quick analysis by 'scope.

5. Voltages appear on the schematics for
speedy voltage analysis.

6. Transformer lead color-coding is indicated
on the schematic.

7. Transformer winding resistances appear on
the schematic.

8. Schematics are keyed to photos and parts
lists.

FULL PHOTOGRAPHIC COVERAGE

9. Exclusive photo coverage of all chassis views
is provided for each receiver.
10. All parts are numbered and keyed to the
schematic and parts lists.
11. Photo coverage provides quicker parts idens
tifications and location.

ALIGNMENT INSTRUCTIONS

12. Complete, detailed alignment data is stand-
ard and uniformly presented in all Folders.

13. Alignment frequencies are shown on radio
photos adjacent to adjustment number—adjust-
ments are keyed to schematic and photos.

HOWARD W. SAMS & CO., INC.

: Howard W. Sams & Co., Inc., Dept. 2-L5 :
2201 E. 46th St., Indianapolis 5, Ind. l

| [ Send FREE Photofact Cumulative Index. I
|

I NOME . e eevverarsevesosssssovesesovssnsns I
: [
l Address.......voans T |
l Gty pope s o shehhoiis o ey e Zone...State....... |

L

TUBE PLACEMENT CHARTS
14. Top and bottom views are shown. Top view
is positioned as chassis would be viewed from
back of cabinet.
15. Blank pin or locating key on each tube is
shown on placement chart.

16. Tube charts include fuse location for quick
service reference.

TUBE FAILURE CHECK CHARTS

17. Shows common frouble symptoms and, jadi-
cates tubes generally responsible for such
troubles.

18. Series filament strings are schematically pre.
sented for quick reference.

COMPLETE PARTS LISTS
19. A complete and detailed parts list is given
for each receiver.
20. Proper replacement parts are listed, to-
gether with installation notes where required.

21. All parts are keyed to the photos and sche-
matics for quick reference.

FIELD SERVICE NOTES
22. Each Folder includes time-saving tips for
servicing in the customer’s home.
23. Valuable hints are given for quick access to
pertinent adjustments,
24. Tips on safety glass removal and cleaning.

TROUBLE-SHOOTING AIDS
25. Includes advice for localizing commonly re-
curring troubles.
26. Gives useful description of any new or
vnusual circuits employed in the receiver.
27. Includes hints and advice for each specific
chassis.
OUTSTANDING GENERAL FEATURES
28. Each and every PHOTOFACT Folder, re-
gardless of receiver manufacturer, is presented
in a standard, uniform layout.
29. PHOTOFACT is a current service—you don't
have to wait a year or longer for the data you
need. PHOTOFACT keeps right up with receiver
production.
30. PHOTOFACT gives you complefe coverage
on TV, Radio, Amplifiers, Tuners, Phonos, Changers.

31. PHOTOFACT maintains an inquiry service
bureau for the benefit of its customers.

HELPS YOU EARN MORE DAILY

RADIO-ELECTRONICS
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NOW... RCA trains you at home

to he an expert technician in. ..
TV SERVICING

NOW THREE HOME STUDY COURSES . . . pre-
pared by instructors of RCA Institutes,
engineers from RCA Laboratories, and
training experts of the RCA Service Com-
pany. Clearly written . . . easy to understand
... the same high caliber instruction as given
in the resident classrooms of RCA
INSTITUTES.

©® COURSE I—RADIO-TELEVISION ELECTRONICS
—starts you from the ground up to a solid
working knowledge of electronics. Without
any previous experience, you get a thorough
training in radio theory and servicing tech-
niques for AM, FM, home and car radios...
plus an introduction to the fundamental
theory and practices of television.

® COURSE {I—TELEVISION SERVIC!NG_pre_
pares you to advance from radio into the
expanding field of television servicing as a
well-trained service technician. If you have
completed Course I or are now working in

the field of radio or TV, Course II will show
you the many special techniques of trouble-
shooting, aligning, checking, and repairing
modern black and white TV sets.

NEW TV KIT AVAILABLE WITH COURSE |l
—there is no better way to learn than by
doing and RCA Institutes has developed a
large-screen TV KIT available to home study
students to build while taking Course II. It
has the most modern up-to-date circuitry,
actually enabling you to apply at home all
the latest servicing techniques.

@® COURSE Ill—COLOR TELEVISION SERVICING
—covers all phases of color servicing tech-
niques. It is a practical, down-to-earth
course in color theory as well as how-to-do-
it servicing procedure. A natural move
“up” from Course II or for those now
employed in TV.

SINCE 1909, RCA INSTITUTES has trained
thousands for successful careers in elec-

Name

RCA Institutes, Inc., Homes Study Dept. RE-115
350 West Fourth Street, New York 14, N. Y.

Without obligation, send me FREE CATALOG on Home Study Courses
in Radio, TV and Electronics. No salesman will call.

tronics. Many graduates have established
their own paying business. Now this oppor-
tunity is available to you at home.

“PAY-AS-YOU-LEARN" PLAN . . . you pay
for one study group at a time, as you pro-
gress through the course. Tuition costs are
amazingly low. For full details, mail coupon.
A SERVICE OF RADIO CORPORATION OF
AMERICA —RCA INSTITUTES is licensed by the
N. Y. State Education Department . . .
recommended by radio and television serv-
ice organizations.

SEND FOR
FREE
CATALOG
Now

Address

Please Print

A SERVICE OF RADIO CORPORATION of AMERICA

’.

|

: !

RCA INSTITUTES, INC. .
|

350 WEST FOURTHM STREEL NEW YORK 14, N.Y.

NOVEMBER, 1955

————)——1————'
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What 1s
the best
amplifier?

THAT’S simple. The one that gives you the
least distortion at high frequencies. Or put it
this way: an amplifier with Unity Coupling.
Because with Unity Coupling, transformer-
caused impulse distortion just can’t happen.

And which amplifiers have Unity Coupling?
That’s simple, too. National’s Horizon 10 and
Horizon 20.

You know what makes a conventional ampli-
fier sound ‘‘raw’’—especially at higher fre-
quencies—even though its harmonic distortion
may be rated low? It’s because the output
transformer has to function as a coupling
device between output tubes.

But with a National Horizon, no rawness—
ever. Unity Coupling takes over. Output
transformer merely provides an impedance
match between tubes and load.

So, impedance ratio of output transformer is
lowered, leakage inductance cut way down.

Power bandwidth naturally increases. More
distortion-free power becomes availabe at
higher frequencies. Which, of course, i3 ex-
actly what you're after.

That’s the logic of it ... but even more con-
vineing is the listening. National’s Ho-izon
amplifiers can be found only at authorized
National Company full-line distributors.

SPECIFICATIONS

HORIZON 20 HORIZON 10
Harmonic tess than .3% at rated | Lless than.5% at
Distortion output of 20 watts rated output of

10 watts

Intermodula- Not more than 1% Not more han

tion Distortion | at 20 watts 2% at 10 vatts
Frequency 20 cps—20 ke = .1 db; | 20 ¢ps — 2D ke
Response 10cps—100ke +=1db | =+ 1db
Power 20 ¢ps—20 ke 4 .15 20 cps — 2D ke
Response db; 10 ¢ps—60 ke = %+ 2 db
1 db at 20 watts
| Sensitivity 1.6 voits for 20 watts .5 volts for 10

output walls outpur

Horizon 10, 10 watt amplifier-przamp

_— ==

Horizon 20, 20 watt amplifier

Write to Dept. RE-113

for full specifications

NATIONAL COMPANY, INC.

61 SHERMAN ST, MALDEN, MASS.

Zinerd 7% toweorron @ °
Avuthorized full line National Company ilona ND
distributors are identified by this sign ®

Manufacturers of high-fidelity record changers, AM/FM tuners,
preamplifiers, amplifiers, and specker systems.
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Prepare for a Good Paying Job —Or Your Own Business

RGBSR 1 Will Train You at Home in

RADIO-TELEVISION

On Liberal No Obligation

New Equipment! New Lessons! Enlarged

Course! The true facts are yours in my

big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

I can train and prepare you in as little as

10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-

gating yourself to pay any regular rponthly Frank L. Sprayberry
amounts. You train entirely at home in spare President, Sprayberry

hours . . . you train as fast or as slowly as Academy of Radio

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING
PLANS .. . planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled

catalog plus sample lesson—both FREE.

Train the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and che hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kic of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Mulci-Tester, plus other test units. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new developmenct is covered. My students are com-
pletely crained Radio-Television Service Technicians.

See for Yourself...Make Your Own Decision

NEWEST
DEVELOPMENTS .+ Mail Coupon Today!
Your training The coupon below brings you my big new catalog plus
covers UH F, Color an actual sample Sprayberry Lesson. I invite you to read
Television, F M, the facts . . . to see that I actually illustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors,

I include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept. 20-E Chicago 6, lllinois

Mail This Coupon For Free Facts and Sample Lesson
§ RELsi  SPRAYBERRY ACADEMY OF RADIO
Dept.20-E,111 N. Canal 1., Chicago 6, Ill.

Please rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. 1 understand this does not obligate me
and that no salesman will call upon me. include New Coto-
log and Sumple Lesson FREE. |

RadioTelevisiop |

Name Age

Zone State

NOVEMBER, 1955 25
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setting new sell

AR=-1

The completely AUTD-
MATIC rotor, powerful
and dependable, with
a modern design cab-
inet. Uses 4 wire cable.

AR-2
Completely AUTOMATIC
rotor with thrust bear-
ing. Handsome cabinet,
uses 4 wire cable.

AR-22

Here is the completely
AUTOMATIC version of
the famous TR-2 with all
the powerful features
that made it so famous.

26

TR=-2
The heavy-duty rotor
with plastic cabinet fea-

turing “compass controf”

iluminated perfect pat-
tern dial. Uses 8 wire
cable.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.

ing records everywhere

The heavy-duty rotor
complete with modern
cabinet with METER
coritrol dial. Uses 4
wire cable.

The ideal budget all-
purpose rotgr with new,
modern cabinet featur-
ing meter control dial.
Uses 4 wire cable.

TR-12

A special combination
value consisting of com-
plete rotor with thrust
bearing. Handsome
modern cabinet with
meter cantrol dial, uses
4 wire cable.

_ﬁ_ +Hve RADIART corr,

CLEVELAND 13, OHIO
® w

RADIO-FLECTRONICS

it
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ALLIED’S own KINIGHT eLecTroniIC KiTs...

Get the most for your maney in ALLIED'S KNIGHT
Test Instrument Kits. Have the lab precisian quality, the dependable
accuracy, the prafessional styling you want—and SAVE MONEY.
KNIGHT Kits are the last ward in electranic design and the easiest ta build.
Instruction manvals are a marvel of simplicity and clarity for
quick assembly without guesswark. You need only a soldering iron,
screwdriver and pliers to assemble and own these professional
quality instruments. Buile orie and you'll want ta own
mare of these fine matzhed units.

ALLIED —the rel able name in Electronics —gives you
the greatest value far your Best instrument dollar in KNIGHT Kits.

KNIGHT PRINTEL CIRCUIT 5" OSCILLOSCOPE KIT

Model F-144 New wide-band, fullsize 5” Oscilloscope; equals or betlters the performance of

commercially-wired ’scopes costing several times the price. Two printed circuit

00 boards and exclusive laced wiring harness cuts assembly time to minimum.

$ Tdeal for the professional Laboratory, for color TV servicing and high frequency

applications. Has 6 tames the usual sweep range--from [5 to 600,000 cps. Locks

in frequencies as high as 9 mc. Vertical response from 5 cycles to 5 mc. Response:

12 months 4 jdhat3.58 mc; + 3 dbat5mc. High vertical sensitivity of 25 rms millivolts/

to pay inch. Input capacitarce 20 mmf. OQutstanding features: cathode-follower vertical

balance and horizontal input:; 2nd anode provides 1400 volts for high-intensity trace;

. push-pull vertical anc horizontal amplifiers; positive and negative locking; faith-

ful square wave response; frequeney-compensated input attenuator; Z-axis input for high-

intensjty modulation; one volt peak to-peak voltage calibration; internal astigmatism control;

blanking circuit to eliminate retrace lines; DC positioning control. Complete with all tubes and

parts, ready for easy assembly. Handsome professional case finished in blue, with gray control
panel. Shpg. wt., 40 lbs.

Model F-144. Knight Printed Circuit 5” Oscilloscope. Net only. .. .$69.00
Model F-148. Demodulator Prohe. Net. . ... ... ... ... ... ... .. e $3.45
Model F-147. Low Capacity Probe. 2 mmf. Net. ... ... ... ............. L N Ea] 9345

[ o £

BUY WITH CONFIDENCE
BUILD WITH CONFIDENCE 4 /

KNIGHT Kits are engineered to bring ycu the latest advances 2
in electron® instrument design. The use of premivm quality
componente assures absolute dependability.

EXCLUSIVE ALLIED EXCLUSIVE ALLIED

EXCLUSIVE ALLIED

KNIGHT Kits are designed for easiest assembly. It's just like

having a gaod instructor at your side.

*“STEP-AND-CHEK'*
ASSEMBLY METHOD
You just follow each step and

You and ALLED are a team. ALLIED stokes its 30-year checkitoff asyou completeit.

reputation n the Electronics field on your complete success

and satisfaztion.

You always know where you
are and what to do next with
the wonderfully clear KNIGHT
Manuals.

NEWEST

*“*KING-SIZE'" DIAGRAMS
Diagrams are duplicated in
large wall size to hang con-
veniently over your work.
Helps you see and understand
the finest details clearly and
easily.

“SPOTLIGHT'* PICTORIALS

Special two-tone treatment
makes it easy for you to spot
the circuit you're working on,
separates it from work you've
already completed. “‘You al-
ways know where you are.”

PRINTED CIRCUIT

. All Prices Net
3 FOB Chicago

KNIGHT PRINTED CIRCUIT VTVM KIT

Model F-125 New extremely stable, highly accurate VTVM.

EASY Greatly simplified wiring—entire chassis 1sa printed
Ms $ 95 circuit board. Features maximum convenience in
PAYME“T TER arrangement of scales and controls. With peak-to-

If your total Kit order is

over $45, take advan-

tage of our liberal Time

peak scale for FM and TV work. Ranges: AC peak-
to-peak volts, 0-4-40-140-1400-4000;- AC rms volts and DC volts,
0-1.5-5-15-50-150-500-1500; ohms, 0-1000, 10K, 100K; 1-10-100-
1000 megs; db scale, —10 to +5. Uses low-leakage switches and
1%, precision resistors. Balanced-bridge, push-pull circuit permits

only switching to any range without adjusting zero set. 414” meter,

Payme nt Plan— 200 microamp movement. Polarity reversing switch. Input resist-
down, 12 fu i ance, 11 megs. Complete kit, ready to assemble. Shpg. wt., 6 lbs.

i 10% Write for Mode! F-125. Knight Printed Circuit VITVM Kit. Net only. . $24.95

months to pay-

f Mode! F.126. Hi-Voltage Probe; extends DC range to

~ application form- 50,000 Foltal INet!L aisiu || iolon v Saedn) o oLl b g s $4.50
o Model F-127. Hi-Frequency Probe; extends AC range to
2G0TI, IN€the ror'c m s o Ad B n Ak e o' s 4 8ol o A e e & ) mch e $3.45

ALLIED RADIO

NOVEMBER, 1955

SEE FOLLOWING PAGES>
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ALLIED’S own KNI GHT eLecrronic kirs....

i i s ]

. BUY WITH CONFIDENCE

o Advanced Electronic Design

@ New Printed Circuits

o Easy-View, Hi-Legibility Panels

peell B @ Professional Streamlined Styling

TUBE TESTER

® Matched Instruments

® Premium Quality Components

i

Model F-143 L 4

$2975

All Prices Net
FOB Chicago

KNIGHT EASY-TO-BUILD TUBE TESTER KIT—OUTSTANDING VALUE

Model F-119

$'|'|65

Expertly designed, up-to-date, ideal for the laboratory or service shop. Remarkably low
priced, yet it offers high accuracy, top versatility and convenience. Features provision for
testing 600-ma tubes; roll-chart data for all popular series-string types. Tests 4.5, 6 and 7-pin
large, regular and miniature types, octals, loctals, 9-pin miniatures and pilot lamps. Tests for
open, short, leakage, heater continuity and quality (by amount of cathode emission). 414"
square meter with clear “"GOOD-?-REPLACE” scale. With line-voltage indicator and line-
adjust control. Choice of 14 filament voltages from .63 1o 117 volts. Blank socket for future
type tubes. Universal-type selector switches for any combination of pin connections. Single-
unit, 10-lever function switch simplifies assembly. Illuminated roll chart lists over 700 tube
types. Complete kit, ready for easy assembly. Shpg. wt., 14 1bs.

KNIGHT CAPACITOR CHECKER KIT

Tests capacitors while they are still wired in the

Model F-143. Counter type Knight Tube Tester Kit. Netonly . ........... ....... $29.75 circuit! Saves time and lrouh!e. Just press a
Model F-142. As above, but with carrying case. Netonly. ... .............. ... . $34.75 button and the "magic eye; instantly shows
Model F-141. TV Picture Tube Adapter for above. Netonly... ............ .. . $3.75 opens and shorts. Checks by-pass, blocking,

coupling and filter condensers from 20 mmf to
2000 mfd, even when the capacitor under test
is wired with a resistance as low as 60 ohms.
Capacitors between .1 mfd and 2000 mfd may
be tested even when in parallel with resistance
as low as 2 ohms. Housed in the professionally
styled Knight Kit case, sturdy steel in blue
wrinkle finish with gray control panel. Complete
kit, ready for easy assembly. Shpg. wt., 5 lbs.
Model F-119. Knight Capacitor Checker Kit.

Net only .u fuse o' owé- 4 et roinies - $11.65

X 875
KlGHT

RESISTOR-CAPACITOR TESTER KIT

This new highly accurate tester meets the crit-

KNIGHT
1,000 OHMS/VOLT VOM KIT

Model F-128 Exceptional accuracy and ver-

satility at amazing low cost.
$] 425 Ideal for service shop, lab and

KNIGHT
20,000 OHMS/VOLT VOM KIT
Model F-140 Outstanding quality and per-
50 formance atextremely low cost.
s Features 32 ranges; full vision
414" meter; + 29, full scale

deflection; 50 microampere
sensitivity for 20,000 ohms/volt input re-

Amateur use. Uses 414” meter
(400 microamp movement)
with separate scales for AC
voltage and current, DC voltage and cur-

sistance on DC; front panel “zero adjust”.
Single switch selects function and range.
Range: AC, DCand output volts,0-2.5,10-50-
250-1000-5000; Resistance, 0-2000-200.000
ohms and 0-20 meg.; DC ma, 0-.1-10-100;
DC amps, 0-1-10; Decibels, —30 to + 63
in 6 ranges. Uses precision 1% multipliers.
Complete kit with bakelite case, batteries
and test leads. Shpg. wt., 5 lbs.

Model F-140. Knight 20,000 ohms/volt

VOM Kit. Net..............o.une $26.50 VOM Kit. Net.......... ...$14.25
T an TR
EASY PAYMENT TERMS : 1§ your total kit order c:m:;; :::::4152.
take advantage of our liberal Time Pu.yment Plan—only A r
. full months to pay. Write for application form. ‘\

rent, decibels and resistance. 38 ranges in-
ctude: AC, DC and Output volts, 0-1-5-10-
50-100-500-5000 (1000 ochms/volt sensitiv-
ity); Resistance, 0-1000-100,000 ohms and
0-1 meg.; Current, AC or DC, 0-1-10-100
ma and 0-1 amps; Decibels, —20 to + 69
in 6 ranges. Uses 19, precision resistors.
3-position function switch and 12-position
range switch. Complete kit with bakelite
case, battery and test leads. Shpg.wt.,2}% lbs.

Model F-128. Knight 1,000 ohms/volt

ical requirements of lab and service shop.
Measures capacitance and resistance; checks
for opens and shorts in paper, mica and ceramic
capacitors; shows power factor of electrolytics.
Large dial shows capacitance and resistance at
a glance; balanced-bridge circuit with “‘magic
eye” for correct dial setting. Measures power
factor from 0-509%,. Tests capacitors with rated
voltages applied. 5 test voltages: 50, 150, 250,
350, 450. Capacity ranges: 10 mmf to .005 mfd,
.001 to .5 mfd, .1 to 50 mfd and 20 to 1000 mfd.
Resistance ranges: 100 to 50,000 ohms and
10,000 ochms to 5 megs. Accuracy, + 10%. Auto-
matic discharge feature prevents after-test
shock. Complete kit with Knight professional
portable case. Shpg. wt., 8 lbs.

Model F-124. Knight Resistor-Capacitor
Tester Kit. Netonly .. . ..... B oawl

USE HANDY ORDER FORM
ON NEXT PAGE

$18.75

28
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better by far...easiest to build...and you SAVE MORE

KNIGHT LOW-COST RF SIGNAL GENERATOR KIT

An extremely popular kit, noted for its wide range and exceptional sta-
bility—saves you two-thirds the cost of a comparable wired instrument.
Delivers output on fundamentals from 160 ke all the way out to 110 mc;
useful harmonic output to 220 mc. Ideal for aligning RF and IF stages

and for audio equipment troubleshooting. Also serves as TV marker

professional portable case. Shpg. wt., 10 lbs.

Model F-145. Knight RF Signal Generator Kit. Net only .

BUILD WITH CONFIDENCE
o Crystal-Clear Instruction Manuals

o Exclusive *‘Step-and-Chek” I
Building Method .

o Exclusive “King-Size'’ Diagrams
o Exclusive ‘‘Spotlight” Pictorials

SAVE MONEY! Depend on ALLIED—the
world’s largest Electronic Supply House— ;
get the most for your test instrument dollar.

Model F-137

30

KNIGHT AUDIO GENERATOR KIT

Save money—have performance equal to instruments
at many times the price! Provides an ideal audio fre-
quency source for checking audio circuits of amplifiers
and other hi-fi equipment; also checks speaker response.
Frequency range: 20 cps to 1 mc in 5 ranges. Output
voltage: 10 volts to high imp., + 1 db to 200 kc. Gen-
erator imp., 600 ohms. Less than .25%, distortion from
100 cps through the audible range; less than 5% when
driving 600 ohm load at maximum output. Continu-
ously variable step-attenuated output. Circuit as de-
veloped by U. S. Bureau of Standards. Complete kit
with professior.dl portable case, ready to assemble.
Shpg. wt., 17 lbs.

Model F-137. Knight Audio Generator Kit. Net . $31.50

HAM
SPECIAL!

Model 5-725

27

KNIGHT SELF-POWERED VFO KIT

Complete with built-in power sugply! Careful design
and voltage regulation assure high stability. Excellent
oscillator keying characteristic for fast break-in with-
out clicks or chirps. Full TVI suppression. Has plenty
of bandspread: separate scales for 40, 20, 15 and 10
meters (11 and 80 meters have combined scale); vernier
drive mechanism. 2-chassis construction keeps heat
from frequency determining circuits. Qutput cable plugs
into crystal socket of transmitter. Qutput on 80 and 40
meters. With Spot-Off-Transmit switch for ''no swish”
tuning. Extra switch contacts for operating relays and
other equipment. Complete kit for easy assembly.
Shpg. wt., 8 1bs.

Modet $-725. Knight Self-Powered VFO Kit. Net . $27.50

ORDER TODAY

NOVEMBER,K 1955

All Prices Net FOB Chicago

Moadel 5.234

put.

Frequenc .
% 1db, 30-20,000 cps at 10 watge gy e

monic distortion }

Model F-145

‘19"

generator when used with any sweep generator. Features the famous Colpitts circuit
for high accuracy with negligible drift. RF output rated over 100,000 microvolts,
Output can be modulated at 400 cycles. Has built-in sine-wave audio oscillator with
output jack for 400 cycle output. Maximum audio output, 10 volts. Jack for exter-
nal modulation; step and continuous-type output attenuators. Complete kit with

..$19.75

10-WATT Hi.-Fj AMPLI

Famous for

d
$2095 R e AL

drives amplifier

wide response

KNIGHT VISUAL-AURAL SIGNAL TRACER KIT

A remarkable value in a kit which permits Model F.135
visual and aural signal tracing of RF, IF,

video and audio circuits—costs no more s 75
than an audio signal tracer alone. Traces

the signal from the antenna to the speaker.

Reproduces signal at plate or grid connection of any
stage. Identifies and isolates ‘‘dead’’ stages. Features:
high usable gain of 50,000; ‘*magic eye”” with calihrated
attenuators for signal presence indication and stage-by-
stage gain measurements; built-in 4” PM speaker; RF
probe for checking all stages: special audio prohe tip
included; provides noise test; built-in watt meter cali-
brated from 25 to 1000 watts; provision for external
scope or VIVM. Complete kit with portable case.
Shpg. wt., 13 Ibs.

Model F-135. Knight Visual-Aural Signal

‘I'racer Kit. Net only . .. $23.75

FIER KIT

20-WATT Hi-FI AMPLIFIER KIT

m(;iuczion Model $-750 True hi.f; for less! Fre.
y 0.5 volt quency response,
to full out- $3 4 75 201 20v000'CPSsal 23wlatdt::

Distortion, 1 % at 20 watts.
Hum and noise level: tuner

J u
ess than 0.5¢, mput, 90 db bel o
;’gs,/"-a:"ft:ﬁmod{ distortion les/.;; althz:r? d (el(())w 20 W:t‘:’s.zosg:stittsi;ilt);‘?nt%n‘z
R output. Cont - input, 0.6 volt for ©
volume, hass, tregle. Inputrorl(:-' ’g_l’;:)lf;ri netic phono, 08,'7 2‘2)]‘::“5 output; mag-

Phono or tuner. Ch
commodate preamp kit.

speakers. Shpg. wt., 14 ]
Model 5-234, Amplifier Kit. Net.
mogel $-235, Preamp Kit

SR S e |

488is punched to ac.-

i X 4 inputs: -
netic phono, microphone, cry';tal p;nntfngo

Matche: or recorder, and tuner -
Bak'u i = Eet sl;rzeble Volume, Sele:it')rcwilt??én?;:: ;
ion posit ' .
$20.95 comm“f;d‘?lﬁlg:]s ff:;rnzs and]LP records,
for above, 23 lps. panel. Shpg. wt.,
...... $2.75 Model §. iy
N:te 750. 20-Watt Hi-F; Amplifier,

..... -..$34.75

ALLIED RADIO

Allied Radio Corp., Dept. 2-L-5, 100 N. Western Ave., Chicago 80, Ill. I
Ship me the following KNIGHT Electronic Kits:
Quantity Description Model No. Price I
i i
i !
| $.ooooo......enclosed, For parcel post include postage {express is shipped collect). I
Name = ~ - I
Address - — .
City Zone State

29
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ROHN NO. 6 TOWER
“All-Purpose” Tower

Sclf-supporting to 50 ft., or guyed

to 120 ft. Utilizes mass production
techniques to give you lowest

prices, yet highest profits for a

tower of this type. Ideal for home and
industrial requirements. Permanent
hot-dipped galvanized coating

inside and out. Dependability — a
feature customers demand — is assured
with the Rohn No. 6 Tower . . .
designed to “‘stand up” for years to
the rigors of weather and climatic
conditions. Easy to climb for fast,
efficient servicing. In 10 ft. scctions.

e

ROHN
PACKAGED TOWER
“Space Saver’
cuts storage space
300% or more!

Popular PT-48 has almost 50' of
sturdy tower within a compact
8’ x 20” package! “Magic Triangle”
design 1s adapted to a pyramid
shape using a wide 19” base with
progressively decreasing size up-
ward. Decrecases
your overhead

easy to
transport and e
assemble; cuts ﬁ ik 3

shipping costs! N i l |

Galvanized
through -

out. Available in L -

heights of 24/,

32, 407, 48, 56 ]
and 64, -

~
~
-/
-~ =5
~
-’
b -

Botlo Towons
Fodtune .. .

1. MAGIC TRIANGLE
CONSTRUCTION

Famous wrap-around design
with full 2%2” corrugated
cross-bracing welded to tub-
ular steel legs.

2. INTERLOCKING JOINTS

... formed by swaging towcer
ends so that they overlap
each other, becoming a sin-
gle unit in structurc. Proved
by tests to be superior.

3. WEATHER SEALED

... against condensation and
moisture.

4, HOT DIPPED
GALVANIZING

. .. both inside and out gives
the finest protective coating
known. This sales point is
onc of the best you can offer

. the finest quality and
at lower than compectitive
prices!

these two HOT DIPPED GALVA"IZE'-’

ohn Towers
will satisfy 90% of your TV tower needs!

HEAVY DUTY NO. 30
TOWER

Heights up to 200’ or more when guyed
Self-supporting up to 60’

Sturdy communication or TV tower
that will withstand heavy wind

and ice loading. Heavy gauge tubular
steel, electrically welded throughout.
Weather resistant, non-corrosive
double coating provides durable finish.
All sections in 10’ lengths. Only

2-4 manhours required for installing
50" tower! Tremendous sales
potential {or you in this tower!

SPECIAL INSULA-
TOR SECTIONS are
available to permit the
Rohn No. 30 Tower
to be used as guyed
“series fed” radiators
for amateur and com-
mercial uses.
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NEW LINE OF ROHN
ROOF TOWERS

A Four superior designed
f “Roof Towers’ are
available for inexpen-
sive, yet sturdy roof in-
stallations. 3', 5" and
10’ sizes are available.
These completely gal-
vanized Rohn Towers have unbeatable
sales appeal when this type installa-
tion is desired.

/ \
[ ¢

HANDLE

THE COMPLETE LINE
OF ROHN GALVANIZED
ACCESSORIES

. . . house brackets, special bases, peak
and flat roof mounts, instant drive-in
bases, telescoping masts with matching
bases, special Rohn Fold-Over Tower,
guying brackets, UHF antenna
mounts, ercction fixtures, variety of
mounts and supports for masts or tub-
ing, tower installation accessories, TV
service tables, mast and TV hot dipped
galvanized tubing, guy rings, €tc.

for » larger profits *customer satisfaction ¢ greater ease in ordering,

CALL YOUR ROHN REPRESENTATIVE
FOR COMPLETE CATALOG, SALES

LITERATURE AND PRICES — OR WRITE -

PHONE — WIRE DIRECT

handling and shipping

GET ALL YOUR REQUIREMENTS
FROM ONE RELIABLE SOURCE

ROHN Manufacturing Company

116 Limestone Avenue, Bellevue, Peoria, Illinois
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VETERANS--NON-VETERANS

TRAIN NOW FOR A
TOP-PAY JOB IN

TELEVISION

NOW — while the Television-Radio-Electronics industry is
expanding ot the fastest rate in history — is the time for
you to prepare for a top-pay lifetime job . . . or your own
profitable business.

sales of TV
new products are
. new plants are

New TV stations are going up constantly . . .
sets are breaking all past records . . .
being announced almost every day . .

springing up to meet the heavy demand for these products.

Trained men are needed urgently. The head of CBS-Colum
bia product service department estimates that the industry
will need 200,000 service men by 1959. The best jobs wil
go to the men who are ready for them. Right now is the time

for you to prepare yourself. Delay can be costly.

B

STUDY NEWEST DEVELOPMENTS

AF-RF Signal
Gererotor

My training covers all the latest developments in the fast-growing Television-
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —

TRANSISTORS — PRINTED CIRCUITS, ete.

CHOOSE FROM THREE COMPLETE COURSES

covering all phases of Radio, FM and TV

1. Radio, FM and Television Technician Course — no previous experience needed.

2. FM-TV Technician Course — previous training or experience in radio required.

3. TV Cameraman and Studio Technician Course — advanced training for men

with Radio or TV training or experience.

After you finish your home study train-
ing in Course 1 or 2 you can have two
weeks, 50 hours, of intensive Lab work

on modern electronic equipment at our

associate resident school, Pierce School
of Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO
EXTRA COST WHATSOEVER!

FCC COACHING COURSE

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

. other

FREEI 1'il send you
* my new 40-
page book, ‘“How
to Make Money in
Television - Radio -
Electronics,” a Free
sample lesson, and
literature
showing how and
where you can get
a top-pay ifob in

Television.

R otic Belevision Wraining Wosociation

52 EAST 19th STREET ¢ NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Veteran Training
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C-W Telephone
Tronsmitler

il Super-Het

Radio Receiver

Combination Voltmeter-

Public Address Ammeter-Ohmmeter

System

Pl

EARN WHILE YOU

LEARN

Almost from the very start of your course you can earn extra
money by repairing sets for friends and neighbors. Many of
my students earn up to $25 a week . . . pay for their entire

training with spare time earnings . . .

start their own profit:

able service business.

NO SALESMAN W.ILL

‘City.

My Schoo! fully approved
to train Veterans under
new Korean G. 1. Bill. Don't
lose your schoo! benefits
by waiting too long. Write
discharge date on coupon.

MAIL THIS COUPON TODAY!

Mr. Leonard C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION

Dept. R-11C, 52 East 19th Street, New York 3, N. Y.

Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE SAMPLE
LESSON, aond FREE aids tha! will show me how | can moke BIG
MONEY [N TELEVISION. I understond | am under no obligation and
na sclesman will coll.

(PLEASE PRINT PLAINLY)

Nome____ —Age

Address.

Zone. State

| AM [INTERESTED IN:

[3 Radio-FM-TV Technician Course | Write discharge date
[ FM-TY Technician Course

[ TV Comeroman & Studie
Technicion Course

T T T T
CALL!
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HABRY R. ASHLEY
President

GET THE MOST FOR YOUR
MONEY! Don’t buy ANY test in-
strument until you put the EICO
INSTRUMENT (kit or wired)

equivalent before you— and . ..

* Compare ADVANCED ELEC-
TRONIC DESICN

* Examine the QUALITY
PARTS

* Ngtice ease of construction

* Check EICO’s 5-WAY GUAR-
ANTEE on components, instrue-
tions, performance, lifetime serv-
ice and ealibrativn

* Compare FEATURE for FEA.
TURE, DOLLAR for DOLLAR

Then YOU decide who's giving you
the MOST for- YOUR MONEY.

46 KITS and Instruments to
choose from!—an instrument for
every purpose.

You'll SAVE 509% and more
. . . when you BUY EICO!

In siock at laeal parts distrib-
utors from coast to coast.

Write for FREE CATALOG C-11

84 Withers St. « Brooklyn 11, N.Y.
Prices 5% higher on West Coast

v

ovERPAY

%1as RS AR “’%
g i & ' A%

EICO’s mass purchasing and world-wide distribution, together

with advanced electronic design, produce values never before pos-

sible . . . to give you LABORATORY PRECISION AT LOWEST
2 cosr!

You build EICO KITS in one evening — but ... THEY LAST A4
LIFETIME!

5“ PUSH-PULL

NEW OSCILLAOZSSCOPE

DC WIDE BAND K'T#$44.95

5" 0SCILLOSCOPE Wired $79.95

#4560 ]

7 PUSH-PULL

KIT $79.95 0SCILLOSCOPE
Wired $129.50 #4170

KIT $79.95

Wired $129.50

NEW RF SIGNAL GENERATOR #324

VACUUM TUBE
VOLTMETER #221
KIT $25.95
Wired $39.95
L]

1232 Peak-to-Peak
VIVM with
DUAL-PURPOSE
AC/DC UNLI-PROBE

P KIT $34.95
} Wired $49.95

DELUXE VTVM (pat. pend.) P
» to .
#214 (1Vz" METER) g s :
KIT $34.95 | -
Wired $54.95 Wired $49.95

TUBE TESTER #£625

Pix Tube Test Adapter . $4.50
#944 FLYBACK ‘
TRANSFORMER & ‘
YOKE TESTER KIT $34.95
KIT $23.95 | Wired $49.95 KIT $39.95
Wired $34.95 i Wired $59.95

=

AL

TV/FM SWEEP GENERATOR 1360 el
DELUXE RF SIGNAL GENERATOR #315

SMC-4.5MC CRYSTAL . $3.95 ea.
il
Ve 8
3 9 KT
KIT $24.95 $19.95
Wired $39.95 \ § o el °  Wired
| e © $20.95
s &

6V & 12V BATTERY ELIMINATOR & | R-C BRIDGE & R-C-L COMPARATOR
CHARGER #1050 DELUXE MULTI-SIGNAL TRACER 147 149508

[vTvM PROBES KIT wired
Peak-to-Peak . .. $4.95 $6.95
{ RF . $3.75  $4.95
KIT $24.95 | T shiz=5 | High Voltage Probe-1 . .. .. $6.95
wired $29.95 | Wired $14.90 | High voltage Probe-2 ... $4.95
| |scopE PROBES
- | Demodulator ... $3.75 $5.75
20,000 Ohms/VoIt MULTIMETER | Direct $2.75  $3.95
1565 1000 Ohms/Volt MULTIMETER #536 Low Capacity $3.75 $5.75
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Hugo Gernsback, Editor

TELEVISION FOR DEAF CHILDREN

.. . What has television done for our (leaf children? . . .

Television for deaf children is now routine in England. We
publish below an article by Ursula Eason, producer of the
British Broadeasting Company’s Children’s Television Pro-
eram. It is hoped that it will interest our television broad-
casters sufficiently 1o produce such programs in the United
States in the future:

HE first regular series of television programs for deaf
children was started in June, 1952, and has continued
monthly.

The idea of the programs for deaf children had long
been in the mind of the head of BBC Children’s Programs,
Miss I'reda Lingstrom, but it was not until a regular daily
program for children had been established for some time that
she felt justified in giving part of the time to a section of
the audience.

Before the regular series began there was an experimental
program which was generally agreed not to have been very
successful. It consisted of a story told in pictures with the
spoken words of the story repeated in running captions like
subtitles. The words were too small for easy reading on small
television screens and went too fast for children whose chief
difficulty is words. So for the regular series we sought fur-
ther advice and asked for the cooperation of the National
Institute for the Deaf, the largest society in England dealing
with the welfare of deaf people. The editor of the Institute’s
magazine “The Silent World” was appointed adviser and
seriptwriter for the program, and his cooperation has proved
invaluable. The institute gets reactions from schools and
from members of the institute on the program’s presentation
and content.

We realize that deaf children can get a lot of pleasure
from watching normal programs, but many of these must be
puzzling to those to whom words are a constant difficulty. We
know that deaf children are the same as any other children
in their interests and in their intelligence, and superior to
many in their quickness in taking in pictures and in their
powers of concentration.

Where programs for deaf children should specialize is, we
feel, in the presentation of words. Our formula has been very
simple: never show on the screen words—either spoken for
lip reading or written—at the same time as movement. Qur
plan is to tell children beforehand what they are going to
sec and then to show the action. They cannot watch lips and
action simultaneously.

In England the teaching of deaf children in schools is
purely oral. All teaching is done by lip reading and children
are discouraged—in some cases punished—for using finger
spelling or signing. It is for this reason that we have adopted
lip reading in program announcements. But some teachers
feel that finger spelling may be used to help give a wider
background and knowledge to deaf children out of the class-
room. To meet the views of these teachers we have occasion-
ally included items which show finger spelling, but we do not
use the sign language which, it is felt by many teachers and
workers for the deaf, only increases the isolation of deaf
children from the normal community.

The aim of the program for deaf children is entertainment.
If in the course of the program the children get something of
educational value or are helped with their lip reading, then
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we are very glad, but this is a secondary consideration.

I have mentioned the opinions of teachers because it is
through them and the schools that I have received valuable
comments on children’s reactions to the program. Also,
many of the residential schools in this country have tele-
vision sets and the children do their main viewing in the
schools.

At first, action was always shown with no sound at all.
Many people suggested that normal sound should be included,
so our plan has been changed. We now include sounds that
would normally accompany the action and we have musical
backgrounds to mime, comedy and film. But we never use
sound to make movement clear as normal television programs
do. In other words, the vision in all these programs is com-
plete and self-contained and sound is only supplementary to
sight, Explanation is given by an announcer speaking in
closeups with the mouth as near as possible in the center of
the picture. This is followed by a repeat in written caption
form of what has been said and then comes the action. This
method of presentation has been generally well received and
seems to be the most satisfactory form.

We have experimented with stories for lip reading only.
We have shown pictures only without explanation and some-
times this is successful. But on the whole we feel that the
formula of explanation followed by movement is the right
one.

What we are trying to do in these programs is to present
the same kind of material as in normal children’s programs,
but made explicit through sight alone. There are many
limitations, the most serious being lack of time—only fifteen
minutes @ month [the italies are ours.—Editor]—and I am
afraid that with [England’s] television at its present stage
it 1s not possible to increase this.

The content of the programs takes the form of a short
“magazine” presentation. Comedy, usually in mime, con-
juring and magic without patter, knockabout clowning—
these we know the children enjoy. How to do and make
things—shown visually with a minimum of written captions
at key points—and natural history are other ingredients.
We show information films of industrial processes, ‘other
countries and so on and “break” them at key points to in-
clude captions explaining what is to follow. Perhaps the
niost popular items are films made in schools for the deaf or
of some activity in which deaf children themselves are taking
part. We try also to reflect the work of clubs and societies.
For instance the National Institute for the Deaf sponsors an
annual show of paintings and handicrafts by deaf children,
and we borrow the prize-winning entries to show on the
screen.

We have also attempted an explanation of news cvents.
For instance, before the coronation we showed—by means of
film, animated diagrams and a working model of the proces-
sion from the Abbey—exactly what the Queen would be
doing on Coronation Day, in the hope that the television
program would be clearer for children who could not hear
the commentary. Similarly after the climbing of Mount
Everest, we broadcast a program explaining the difficulties
of mountaineering.

Specially made films, which would be particularly valuable,
are used rarely because of their cost. (Continved on p. 124)
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By ROBERT G. MIDDLETON*

agaim...the B VNS D,

The color circle: matrix response

to faulty color detector

EADERS will remember from the
earlier articles that the matrix
system does not operate correctly
unless the color subcarrier fre-
quency is injected in the proper phase.
We now ask and answer the question,
“How is the simple matrix affected by
incorrect adjustment of the color phase
control?”
Fig. 1 shows a color circle. These are
the colors developed by the matrix sys-

*Chief field engineer, Simpson Electric Co.

BRIGHT
ORANGE RED
RY MAGENTA
JELLOW ORANCE
REDDISH
BLUE
YELLDW (B-Y) BY
BURST REF BLUE-PURPLE
GREENISH BLUE
VELLOWISH
GREEN —(R-Y)

YAN

Fig. 1—Circle shows chrominance volt-
ages with proper color phase adjust-
ment.

LUMINANCE ¥ SIG INPUT
CONTRAST

COLOR PIX
——l
] {RE0
] i |oReen

B 1) BLUE

CHROMINANCE

——
SIG INPUT
COLOR INTENSITY

CHROMINANCE
BANDPASS AMPL

COLOR PHASE
CONTROL

i

asaccoor) b oy
SUBCARRIER st
05¢ 3 |-
L 6-Y
MATRIX
-~
90° PHASE = gy
SHIFTER DET
Fig. 2—Matrix system—subcarrier
must be fed to detectors in proper

phase.
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tem (Fig. 2) when the color subcarrier
voltage is introduced correctly with
respect to the burst phase which is the
same as the (B—Y) phase as shown
in Fig. 3. Now, let us investigate the
effect of misadjusting the color phase
control in such a manner that the color
subecarrier voltage is injected with
reference to the R—Y phase instead
of the —(B—Y) phase. This mis-
adjustment has the effect of rotating
the color circle shown in Fig. 1 through
an angle of 90° counterclockwise: red
becomes yellow, blue becomes red,
yellow bluish-green, ete.

In similar manner, let us investigate
the effect of misadjusting the color
phase control so that the color sub-
carrier voltage is injected with respect
to the — (R—Y) phase, instead of the
—(B—Y) phase. This misadjustment
has the effect of rotating the color
circle through an angle of 90° clock-
wise: red becomes blue, yellow red,
blue bluish-green, etec.

If the color subcarrier voltage 1s
injected with reference to B—7Y phase,
blue becomes yellow, red bluish-green,
yellow blue, etec.

It might be supposed that the matrix
might develop a pure red signal when
energized by an R—Y signal from a
rainbow generator or other signal
source. This is not so and the red hue
will be diluted. Fig. 4 shows why this
is so. An R—Y signal produces output

(BRICATIRED Ry

-(RY)

Fig. 3—The colors of the NTSC system.

from the R —Y detector and applies it
to the red grid of the color picture
tube. But the R—7Y detector also sup-
plies —0.51 of the signal to the green
grid via the green matrix. The green
gorid is thus energized also and a pure
red output is not obtained—the red
hue appears mixed with green.

Let us observe what happens when
a signal is applied which does not
energize the G ~ Y matrix. Such a sig-
nal is (G—Y) /90°, as shown in Fig. 3.
But it is evident from Fig. 3 that
(G—Y) /90° has components along
both the R—~Y and B—Y axes. Hence,
when a (G—Y) /90° signal is applied
to the chrominance amplifier, there is
no output from the G—Y matrix, but
there is output from both the R—Y
and B—Y detectors, energizing both the
red and blue grids in the color picture
tube. The red hue which appears is
diluted with blue.

Thus, a simple chrominance or rain-
bow signal is incapable of energizing
the matrix so as to produce output
from either the R—Y, B—Y or G—Y
matrix alone. For this reason, pure
saturated primaries cannot be obtained
from the matrix with rainbow input.

Let us now distinguish between
chrominance and NTSC signal input.
Fig. 5 shows R—Y input as the signal
appears on the screen of a wide-band

CHROMINANCE SIG INPUT

COLOR INTENSITY

LUMINANCE ¥ CONTRAST

SIG INPYT

OV color PIX

j i BLUE

[] 1 joreen

1 ;1 |re0

CHROMINANCE
BANDPASS AMPL

DET

=

G-y Sy
MATRIX

!

o
™ oer o

Fig. 4—Diagram shows how output
from G — Y matrix prevents pure red
hue.
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Fig. 5—Appearance of R — Y signal.

scope. Note that this chrominance sig-
nal is centered on black level—the
signal has no Y voltage. Fig. 6 shows
a Y signal as it appears on the screen
of a scope. When luminance (Y) and
chrominance voltages are added, the
result is a complete (NTSC) color
signal as shown in Fig. 7.

The complete color signal produces
pure primary colors on the screen of
the picture tube because, when a sat-
urated red is being reproduced (the
Y signal on the cathode adds to the
signal on the red grid to produce full
output from the red gun), the Y signal
on the cathode simultaneously cancels
the signals on the blue and green grids,
eliminating the source of contamination
of the saturated red color. The outputs
from the luminance and chrominance
channels must be set to proper levels
to obtain this condition.

Before proceeding with the funda-
mentals of matrix action, we should
emphasize a point illustrated in Fig. 8.
The input to the color detectors, as
seen on the screen of a wide-band scope,
is a 3.68-me sine wave; the output
from the color detectors is a video-
frequency signal having the appear-
ance of a square wave (envelope of the
3.58-mec signal). When the bandpass
amplifier applies a 3.58-mc signal in
the R—Y phase to the color detectors,
the R—Y detector will produce an out-
put signal, but the B—Y detector will
not. As shown in Fig. 9, the G—Y
matrix responds to the R—Y signal by
developing negative output (remember,
the G—Y matrix develops —0.51 of
R -Y).

Faulty color detector

Now let us see what happens in the
matrix system when the B—Y detector
goes dead. Where a saturated red
signal is being transmitted, the 30% Y
component proceeds to the cathodes of
the picture tube as usual. The R—Y
detector develops its normal output of
70% and the red gun is energized fully.
But, the B— Y detector does not deliver

30% of B—Y as it should, hence the
blue gun in the picture tube is not cut
off—instead, the blue gun develops a
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very noticeable blue cast in the red
hue. Furthermore, the G—Y matrix
receives the R —Y signal, but the matrix
receives no B—Y signal. The matrix
responds to the situation by developing
—0.51 (R—Y), and this signal is ap-
plied to the green grid where the cath-
ode voltage is more than cancelled by
the grid voltage. The end result is a red
hue rather badly contaminated with
blue.

The same process can be followed
through for other hues—green, blue,
yellow, ete. A saturated green hue
becomes diluted with blue; a saturated
blue hue with green; a saturated yellow
hue with red and blue. But, suppose
that the R—Y detector fails and the
B—Y detector continues to operate.
In such a case, this line of reasoning
shows why all colors then appear as
greenish-yellow or reddish-blue on the
screen of the color picture tube.

Thus, the service technician who has
a good working knowledge of matrix
action can often glance at the image
and realize immediately that either one
or the other of the color detectors is

faulty. Finally, let us consider the
SYNC PULSE
BURST pep  BLYE
o BIACK
1o}
20
30k
40}
so0-
60}
70k
8o
90l
fookem - — - U

Fig. 7—Standard NTSC color-bar sig-

nal, obtained by superimposing the

chrominance signal on the luminous
signal.
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Fig. 6—Luminance component on scope.

case in which the G—Y matrix tube is

faulty. A tube is used in the matrix
for inverting the R—-Y and B—-Y
signals, since G—Y 0.51(R—Y)

0.19(B—Y). When the G—Y matrix
tube goes dead, there is no driving volt-
age to the green grid, and the green
gun is operated only by the Y voltage
on the cathode. For colors such as
saturated red and blue which have no
green content, the reproduced colors
become contaminated with green—30%
contamination in the case of red and
11% contamination for blue.

In the case of a green signal the out-
put from the green gun is only 53%
(of the Y signal) instead of 100%.
But there is no contamination of the
green with red or blue since the R—Y
and B—Y detectors are operating nor-
mally. Thus, the Y signal on the red
and blue cathodes are properly can-
celled by the R—Y and B—Y detector
outputs at the red and blue grids. How-
ever, due to failure of the green matrix
tube there is no additive signal on the
green grid to boost the 59% Y voltage
on the green cathode to 100% output
from the green gun. END

R-Y

3.58MC INPUT TO R-Y DET

3

VIDEO FREQ QUTPUT FROM R-Y DET

Fig. 8—Input and output of color de-
tector energized by sine-wave signal.

3.58MC RY INPUT TO COLOR DET

DEMOD OUTPUT FROM R-Y DET
CINPUT TO G-Y MATRIX)

OUTPUT FROM G-Y MATRIX

-

Fig. 9—G — Y matrix takes R — Y
detector output—develops negative out-
put.
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THE

LITTLE

THINGS

THAT

COUNT

By ART MARGOLIS

MAGINE this situation. A gigantic

nation-wide TV manufacturer de-

cides to cut expenses. By an odd

quirk of ill planning he comes to the
conclusion that he no longer needs a
production line test setup. All testing
is abolished and the testers fired. The
production line continues and untested
receivers are boxed and shipped. Do
vou think any confusion would result?
Which do you think would cause more
consternation, this situation or a care-
fully placed hurricane? Getting back
to reality, do you think anyone would
ever let a predicament such as this oc-
cur? Of course not! Not for all the
white collars on Wall street.

But consider this set of circum-
stances. A 19-inch RCA chassis is
pulled into the shop. The benchman
taukes a fast gander at the complaint
tag. “Fixed brightness and loss of
syne.” From long experience he turns
the chassis on its side and quickly lo-
cates a .02-uf capacitor connected from
the sync separator to the picture-tube
grid. As expected, the suspicious roll
of foil measures 3 ohms. Since capaci-
tors were not made to measure 3 ohms
he replaces it with a more normal one.
As an added precaution he checks for
a possible resistor that might have re-
ceived too much current flow due to the
short, but he finds none. With a tri-
umphant smile he lifts the chassis high
and puts it on the rack labeled “Re-
paired Sets.” Casually he turns to his
next job.

Do vou think anyone would ever let a
situation like this occur? Of course,
it happens all the time. The TV receiver
is repaired just as those mythical un-
tested TV sets were manufactured. The
repairs consisted of locating the de-
fective part, and replacing it. Then the
set was declared ready for delivery. No
further testing or checkout was even
considered, especially with this chassis,
since it arrived at the shop in three sec-
tions, minus the picture tube, and it
would have been a full 5-minute job to
hook everything up.

You will shrug your shoulders and
murmur that there is a big difference
between making a set and repairing one.
0.K. Naturally there is hardly a com-
parison. A checkout procedure for TV
repair need not be anywhere near as
complex as a manufacturer’s test of a
receiver. The entire affair can be taken
care of in a few minutes, but these min-
utes can reduce dollars lost in eall-
backs.

The reminder chart

The factory, in its engineered test
setups, uses all sorts of sheets and
charts. Some resemble the tube voltage
and resistance tables found on some
schematics. These are necessary for a
successful high-speed production line.
But all we need is a reminder card (see
chart). It can be attached to each chas-
sis or simply tacked to the wall.

After we clean the chassis and tuner
of dirt and corrosion, we invest in a
few drops of solvent and swish a bit in

RADIO-ELECTRONICS
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each pot. A dirty control, especially
volume or contrast, can result in an an-
noying callback.

A 12-inch Artone came into the shop
a while back. The complaint read, “No
nothing.” The service technician was
not quite accurate-—the filaments still
lit. A shouted hallelujah was heard
from the benchman as he located a
burnt focus pot. This restored raster
and video to the screen, but it was way
out of horizontal sync. After about 20
minutes, more laughter was heard
together with the clicking of the solder-
gun trigger. He had found that a hori-
zontal multivibrator grid resistor meas-
ured 500,000 ohms—it should have been
270,000. Changing this resistor brought
back horizontal sync. Then, another
discovery—no audio. Another hour of
exploratory surgery uncovered two open
1,000-ohm resistors in the B plus feed
line and a shorted .02-pf capacitor in
the grid circuit of the audio output
tube. After that the set seemed in good
shape and was delivered.

I got the report from the technician
who delivered the set. The owner was
satisfied with the picture but when she
found the volume control seratchy, she
hit the ceiling. Upon her return to the
hardwood floors, she told the technician,
in true customerlike fashion, that we
hadn’t done anything, because the
volume control was just as noisy as
when the set was pulled. A few drops
of solvent were all that was needed to
bridge the gap between a satisfying ex-
pensive repair job and the unlucky re-
sults of this one.

A somewhat parallel case—a 19-inch
Crosleyv—went swiftly through the
shop. The complaint was picture shrink-
ing. The service technician had sus-
pected weak selenium rectifiers but in-
stead the horizontal output screen-grid
resistor, when heated, went from 4,700
to about 900 ohms. This short lowered
the screen resistance on the horizontal
output, ran the tube hotter, drew more
screen current and lowered the B plus
voltages throughout the set—four-sided
shrinking resulted. The resistor was
changed, the set delivered and the tech-
nician veceived a large tip. The cus-
tomer was more thrilled with the vol-
ume control that no longer grated than
the repair. The repair was taken for
granted, but the few drops of suitable
solvent constituted the little extra that
gave us a satisfied customer.

Insufficient width occasionally is
pooh-poohed over lightly in the shop.
The customer usually has a different
opinion of it. We make a very definite
width check in the shop and we don’t
settle for anything but the best. Typi-
cally, a 10-inch Motorola stared blank-
ly up at me the other day. The com-
plaint read simply, “No B plus.” Check-
ing revealed a leaky 140-uf filter capaci-
tor in the B plus line. This restored the
missing B plus and all was well with
the receiver——that is, all but the width.
Try as I might, I could not get enough
width. After playing with adjustments
for 15 minutes I broke down and in-
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stalled two new gayly colored selenium
rectifiers. The picture seemed to grunt
as it came on and then confidently
pushed its way outward till it ecrept
around either side of the tube. Then the
delivery man went forth bravely.
Insufficient width can be corrected
rather easily with new rectifiers, hori-
zontal output tubes, dampers or even
by juggling the screen and cathode re-
sistors in the horizontal output stage.
But no matter how, it must be done for
satisfied customers and repeat business.

Checking sweep circuits

Vertical sweep headaches, though not
as constant a pest as horizontal sweep
problems, occur frequently. A 10-inch
Admiral arrived for care. There was no
vertical sweep. An open primary in the
vertical output transformer was quick-
ly located. Upon replacement the pic-
ture blossomed out once more, top and
bottom. However, to center the picture
properly and spread it to fill the entire
screen, the vertical linearity pot had to
be opened all the way.

The actors on the TV screen had
pointy heads and stumpy legs. Further
research showed that the vertical out-
put cathode resistor had changed tre-
mendously in value. Inserting the cor-
rect resistance restored the maligned
TV performers to their normal propor-
tions.

Another time a 16-inch set was
brought into the shop. Like a mongrel,
it resembled three or four brands, but
there was no name on the cabinet and
none on the chassis. The customer con-
fessed she did not know the name of IT
either.

There was very little vertical syne.
The picture would, upon ticklish manip-
ulation of the vertical hold control, lock
in; but even walking past the set rapid-
ly would kick it off. A 6SNT7 tube was
located acting the dual role of vertical
oscillator and vertical output. The last
of the three legs in the integrator was
a .05-uf capacitor that had the audacity
to measure about 500,000 chms. We all
breathed a sign of relief as a new .05
“boiynged” in the picture to stiff at-
tention.

Once more our lips trembled, for
there was not enough vertical sweep.
Scouring the circuit revealed no other
bad parts. Then, miraculously, we were
delivered in our hour of need by a
stroke of genius. One of the outside
service technician pulled out the 6SN7
tube, winked at us once and inserted a
6BL7. We all witnessed the expansion
of the picture with lots of leeway on
both of the vertical sweep controls.

Another must on our list is a hori-
zontal frequency stability check. For
circuits such as the Synchrolock, a
fast scope alignment doesn’t do any
harm. A 2l-inch Muntz was brought
into the shop. The complaint was no
sound, no video and, though only a 6-
months old infant, the set was smoking.
Somehow the raster remained during
the melee. After a fast check through
the tuner and if. sections, hot on the
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trail of a couple of hundred ohms be-
tween B plus and ground, the trouble
was naturally located in another sec-
tion of the receiver. The 6W6 audio
output tube had a screen-to-cathode
short that killed B plus to the tuner and
i.f. stages. The 6W6 screen grid drop-
ping resistor was mercilessly having
heavy current pumped through it, and
it was doing the underage smoking. A
new 6W6 and 5U4 in addition to the
damaged resistor had the TV pumping
along nicely once more. The set was
returned.

A day or two later brought a frantic
plea for assistance from the proud
owner. She told us the picture was go-
ing off again, but this time the sound
remained. Further questioning revealed
it was horizontal sync trouble this time.
As an added attraction, it was inter-
mittent. The little monster was brought
back to the shop once more and the oscil-
loscope showed in bright chartreuse
that the horizontal alignment of the
Synchrolock circuit was not all it should
be. About 45° rotation on the under-
side of the Synchrolock can made the
scope form identical with the picture
on the alignment notes. Needless to say,
the set has lived happily ever after.
Also, needless to say, horizontal align-
ment became a 3-minute must on every
chassis that runs through our shop.

The audio system is another ecircuit
that we give a quick check. A 12-inch
Admiral, brought in for bench repair,
had high voltage arcing all over every-
thing. The picture tube was arcing to
the chassis. This was successfully
shielded with some plastic sheets. Then
just as we began to pat ourselves on the
back, the second-anode lead began to
arc to the high-voltage cage. Gobs of
high-voltage tape straightened that out,
but there was no rest for the weary.
The IB3 socket began to spit miniature
lightning into the metal frame of the
flyback transformer.

Somehow ‘at this point we began to

REMINDER CHART

Clean chassis and tuner
Clean all controls
Width and blooming
Vertical sweep
Horizontal frequency
Sound clarity
Picture—all channels
Shadows

Cook

gooooooooag
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suspect there just might be something
causing it. A few fast resistance checks
revealed the 470,000-ohm limiting re-
sistor in the lead from the IB3 cathode
to the picture tube open. With no place
special to go the high voltage was spill-
ing onto everything! Replacing the re-
sistor eliminated the trouble.

Congratulations were passed around
freely and without further fanfare the
set was returned from whence it came.
However, we were not off the hook so
easily, for the customer called back
promptly. She told me that after about
a half-hour the sound became garbled.
Her complaint was justified. We went
out and found the TV performers speak-
ing excellent Martian. A new 6AL5 and
some discriminator trimming brought
the set back to this world. An audio
check could have easily bypassed this
expensive interplanetary episode.

Here in Philadelphia we have chan-
nels 3, 6 and 10. It follows then that
it might be sensible to see whether all
three are coming in properly. We
weren't always that sensible. For ex-
ample: a 10-inch Motorola came in with
no sound, no raster and the distinet
odor of rotten eggs. Following the plot
1 substituted my nose for my trusty
v.t.v.m. and tracked the odor to shorted
selenium rectifiers. They were replaced,
the picture popped back on and the
sound rallied loud. Everything looked
pretty good and the malingering smell
of hydrogen sulfide was gone. Then
with a glance at the checkout chart, I
went through the routine.

I cleaned all the controls and the
tuner. There was no width problem and
no blooming, the vertical sweep was
doing an excellent broomlike job and
the horizontal frequency was perform-
ing in stellar fashion. Then I checked
for all three channels. Number 6 was
there but, try as I might, neither 3 nor
10. But good fortune was riding at my
side—I discovered a 12AU7 acting the
role of local oscillator and mixer. It
was a poor substitute for the 12AT7
that the set had been designed for. The
tube swap restored the missing chan-
nels and we had saved a costly callback.

If possible we find it a good idea to
adjust the yvoke, focus magnet and ion-
trap magnet in the shop to remove all
corner shadows. One of the boys de-
livered a 12-inch Muntz that had re-
ceived a new yoke in our shop. The set
got the usual checkout procedure, but
this was done while it was lying on a
metal bench. After the delivery I
heard some mumbling from the tech-
nician about some difficulty he had in
centering the picture, but I didn’t pay
{00 much attention.

A few months later I returned to our
customer’s home on another service call.
The horizontal output tube had passed
away and a new replacement soon had
the set working again. Before I put the
back on I noticed a screwdriver care-
fully balanced on top of the focus coil.
I thought it was a good thing my tech-
nician was not a surgeon. He’d leave a
scalpel inside someone’s kidney. Right-
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eously I removed the implement. I
might have taken it from the custom-
er’s kidney, from the howl she let out.
Removing the screwdriver shifted the
picture about 4 inches, leaving a most
remarkable black margin.

Then I invested 20 minutes of at-
tempted centering. I ended up balanc-
ing the screwdriver in the same pre-
carious perch, and silently blessed my
service technician for his ingenuity.
Evidently the tool channeled some of
the magnetic lines of force from the
focus magnet, enabling the electron
beam to shift to the correct position. As
far as [ know the screwdriver is still
acting as part of that focus magnet.
If we had caught the condition in the
shop, a more professional approach
could have been used.

Cooking

The last thing we do to a completed
chassis, after all else is done, is play it
for at least 3 or 4 hours. This is in-
timately ecalled cooking. Cooking has
saved us much money on callbacks.

For instance, a 16-inch Philco was
tagged: “Arcing in the picture and then

A TV chassis re-
cently introduced
by the Canadian
Marconi Co. of
. Canada features a
tilt-back arrange-
ment for simplified
servicing. The
chassis is of the
vertical type and
is conventional in
all other respects.
A similar chassis
was announced
later by CBS-Co-
lumbia. Fastened
to the hase by two
hinged brackets
(top photo), the
service technician
can work on the
| chassis underside
and, when desired,
lower the unit to a
horizontal position
(bottom photo) for
topside servicing.

EASY SERVICE FEATURE ON NEW TV

loss of raster entirely.” Quickly we lo-
cated an arcing 2-megohm high-volt-
age resistor and changed it. The arcing
stopped. The set was put through the
usual routine and then set on the shelf
to cook. About 2 hours later the raster
disappeared with a pop. An hour or so
of circuit scouring uncovered a cold
solder joint. It was on the cathode of
the 12AU7 horizontal multivibrator.
When the tube got really hot the ca-
thode bias resistor went out of action.

When the chassis is removed to the
shop, the TV service technician is under
a much heavier obligation than when it
is repaired in the home. The customer
has all kinds of wondrous ideas about
the miracles that are going to be per-
formed on her TV receiver in the “fac-
tory.” It is not good to encourage the
idea that a complete overhaul is going
to be performed but it is a definite as-
set to have her feel that it is your auto-
matic practice to clean and check along
with the repair. A spotlessly clean chas-
sis with an X’ed-in checkout card hang-
ing from it will never permit a TV set
owner to say, “Why, you didn’t do any-
thing!”’ END
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COVER FEATURE

The scene behind
the scene; operating
Jfactlities in a CBS

color television studio

HE cover photo, taken from the

rear of the control room in CBS

color Studio 72, gives a bird’s-eye

view of the technical operating and
staging areas. .

On the upper level, the technical
director (left) is seated at the switch-
ing console. He can select a camera
or film chain, test signal, remote feed
or a special effects feed by depressing
buttons. To his right is seated the show
director who issues orders to the camera
men and boom operators via an intercom
system. Instructions are issued to the
operating personnel on the stage by the
show director, technical director and
audio engineer via microphones.

The equipment below is the color
video console. To the left are the con-
trols for all telecine facilities which
include 85- and 16-mm film, and 35-mm
slide transparencies. To the right are
control units for cameras 1 through 4.

There is a color control technician
seated at each camera position to set
up each camera electronically so that
a high-quality color reproduction or
picture is produced. The major part
of his setup work is concerned with
viewing the camera picture on a black-
and-white video monitor. A final check-
out of the camera chain is made by
viewing respective color monitors lo-
cated above the operating position.

Seated at the center of this video
console is the color technical director
who is concerned with color match
between cameras as viewed on the color
line monitor, adequate lighting for
good-quality pictures and correct choice
of colors for good color reproductions.

On the left side of the video console
is a black-and-white slide reproduction
of a young lady and directly above it
can be viewed the same picture in color.
On both sides of this color picture is
a color bar display used primarily as
a test signal in matching both encoders
and individual monitors. Above these
color monitors, within the control room,

* Bngineer in charge of color, CBS Television,
New York.
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Similar to the cover illustration, this photo
gives a more detailed view of control room.

CONTROL ROOM By JOHN KOUSHOURIS*

is located a black-and-white presenta-
tion of the color test bars on a black-
and-white client’s monitor. It is impor-
tant today, since the majority of the
viewing audience has black-and-white
receivers, that we be concerned with
the black-and-white reproductions as
well as color.

The three-tube color cameras and
test pattern can be seen through the
control-room windows on the studio
stage floor. Between the cameras is a
gyrating test pattern. The upper chart
is used in registering the three color
channels in the three-tube color cameras.
In the center is a standard black-and-
white RETMA test chart. Linearity
and resolution are adjusted when the
camera is focused on this chart. In the
lower portion is a gamma chart consist-
ing of a series of 10 steps in the gray
scale from what we consider white to
black in television. Each channel is
electronically adjusted so that the red,
green and blue Image Orthicons track
uniformly from the black through the
intermediate grays to white. This is
done by turning a knob on a selsyn

motor which rotates a remotely located
selsyn-motor-controlled iris. The lens
can be closed down or opened from the
video console and this is carried out
when the camera is trained on the
gamma chart. By making electronie
adjustments while we open and close
the camera iris, we correct any track-
ing errors.

The audio facilities in a color studio
are identical with those in monochrome
operations. The audio console (not
shown) is located to the left of the
technical director.

The audio racks are located behind
the audio console and they house the
audio amplifiers and jackfields. Adjacent
to the audio console, two record turn-
tables are installed for playing back
records and transcriptions. Directly
behind the turntables is an announcer’s
booth with excellent visibility of the
production console and video monitors.
Just as the video control technician
works with a camera man on stage, so
the audio engineer works with boom
operators and pushers in the staging
END

area.

Technicians adjusting the color cameras.
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COMPOSITE

SIGNAL

NDOUBTEDLY, you have read a
number of explanations of how
the composite video signal gives
us a normal television picture,

but how many of you have felt you
really understood any of those explana-
tions? The conventional method con-
sists of showing the entire signal and
then breaking it down into its compo-
nents. This leaves many questions un-
answered. A clearer and more complete
analysis can be made by building up
the signal from ordinary blanking
pulses.

When the sawtooth voltages are ap-
plied across the horizontal and vertical
deflection plates of a C-R tube, a pat-
tern or raster results because of the
constantly varying voltage between
each pair of plates. The height and
width of the pattern depend on the
amplitude of the sawtooth woltages;
the number of lines in the pattern is
determined by the sawtooth frequency.

And so it is with television—a saw-
tooth voltage (A in Fig. 1) with a
frequency of 15,750 cycles is applied
to the horizontal deflection plates of a
C-R tube. Its peak-to-peak voltage is
high enough to cover the entire width
of the screen. At the same time that
the 15,750-cycle sweep is applied to
the horizontal deflection plates, a 60-
cyecle sawtooth voltage (B in Fig. 1)
is applied to the vertical plates. The
resulting raster (pattern) is shown at
D in Fig. 1. The waveforms in A and
B are applied to the left and top plates,
respectively. The right and bottom
plates are grounded. Or you may have
a push-pull eircuit with voltages ap-
plied to both plates and a center point
grounded or brought to the high-voltage
supply.

Forming the raster

Point a is positive with respect
to ground, causing the electron beam
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to be pulled to the extreme upper left
corner of the screen (& at D). When
the sawtooth signal becomes negative,
at b, the beam is pulled toward the
extreme upper right corner of the
screen. At the same time, the negative-
going signal shown at B moves from
point g to p, causing the raster line to
be gradually pulled down to 4. The
time it takes the beam to go from «’
to b’ is known as the trace time. From
points b to ¢, the beam returns very
quickly to the extreme left-hand side
of the screen (b’ to ¢’). Because of this
speed, its effect on the formation of
the raster is negligible. The time it
takes the beam to go in a leftward
direction from b to ¢ is known as the
horizontal retrace time.

It is not desirable to see this retrace
since it would only interfere with the
picture. For this reason a horizontal
blanking pulse, applied to either the
grid or cathode of the picture tube is
used to cut off the tube during this
time. This blanking pulse is shown
at C.

Each succeeding line of the raster
is formed in the same manner until
point i is reached. At this point there
is zero potential on the left horizontal
deflection plate with the top vertical
deflection plate at its most negative
potential (point ¢ on line B). This
causes the electron beam to be at the
bottom center of the sereen.

After point h the vertical sweep goes
in a positive direction at a relatively
rapid rate, causing the beam to go from
the bottom to the top of the secreen
(vertical retrace) during which time
the horizontal sweep performs as usual.
The dashed lines at D represent the
vertical retrace. Just as the horizontal
retrace is not desired, so too with the
vertical retrace. It is eliminated by a
vertical blanking pulse (line C). Note
the extended duration of this pulse

Analyzing the blanking, sync
and video portions of the

transmitted TV signals

By JESSE DINES

compared to a horizontal blanking
pulse.

Actually vertical blanking starts at
point f or s. This is done to make
absolutely certain that the vertical re-
trace lines are not seen. Vertical blank-
ing always occurs a short time before
retrace. The beam starts its climb to
the top of the screen after about 250.5
lines have been scanned. As a safety
faetor vertical blanking continues (to
point o or w) even after the beam
returns to the top of the screen (point
k or u).

It takes 262.5 lines to make the beam
travel from the top of the screen (point
a) to the bottom (point h) and then
to the top again (point k). This is
known as the first field. The second
field begins at point k’ because k is at
zero potential at the same time u starts
going in a negative direction. Since
the second field starts at the top center
of the screen, line m'—n’ must fall mid-
way between lines a’—b’ and ¢’'—d’. The
reason is that the distance between all
horizontal lines is equal. The falling
of one line between two others is called
interlacing—hence the term “interlaced
scanning.”

The completion of two fields is a
frame. Therefore, one frame equals
262.5 (first field) plus 262.5 (second
field) or 525 lines (including retrace
periods which do not appear as lines
on the raster). The vertical frequency
is 60 ecyecles. Thus 60 fields are pro-
duced every second to correspond to
the 60-cycle line frequency. The 15,750-
cycle horizontal sweep freguency is
obtained from 262.5 X 60 = 15,750 lines
per second.

The groundwork for the formation
of the composite video signal has been
established—and that is the explanation
of the waveform on line D in Fig. 1.
Various other pulses and signals are
added to form the final signal.

RADIO-ELECTRONICS
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Sync and video signals

The composite video signal keeps
both the television transmitter and
receiver in synchronization, thereby
preventing picture rolling and tearing.
This is done by horizontal and vertieal
synchronizing pulses shown on line A
in Fig. 2. The horizontal pulses are
placed closer to the left side of their
blanking pulse than to the right. This
is done to make sure that the horizontal
retrace ends before unblanking takes
place.

The next step is the addition of video
intelligence to the composite TV sig-
nal (Fig. 2-b). Video signals of vary-
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a”-nomz BLANKING

Fig. 1, above and
left — Formation
of the television
raster.

Fig. 2, below—
The composite

video signal.
Blanking period
greatly exagger-
ated.

ing amplitudes appear between the
horizontal blanking pulses. By apply-
ing the composite signal in the form
it now has to the grid or cathode of
the picture tube, intensity modulation
of the beam will occur, producing video
intelligence on the raster. This intel-
ligence is at four color levels: white,
gray, black and blacker-than-black.
Small-amplitude video signals occur
near the white level, medium ones at
the gray and large signals toward the
black. Video signals never appear in
the blacker-than-black area which is
used solely for establishing synchro-
nizing level.

TELEVISION

No horizontal sync pulses occur dur-
ing the vertical pulse. Thus, to main-
tain horizontal synchronization the
vertical sync pulse is® separated or
serrated (Fig. 2-¢). The addition of
the serrations does not impair the
normal activities of the vertical blank-
ing and sync.

Horizontal sync pulse & (Fig. 2-¢) is
the last sync pulse to occur before
vertical blanking takes place one-half
line later. Since the horizontal oscillator.
of a television receiver is designed to
operate at 15,750 cyeles, it cannot be
triggered by pulses occurring at 2 X
15,750 or 31,500 cycles. Therefore,
when the oscillator is triggered by
pulse «, it will also be triggered by
equalizing pulses 2, 4 and 6 and serra-
tions /4 and 16 and equalizing pulses
7, 9 and 11, thereafter it is triggered
by the normal run of horizontal pulses.

During the second field horizontal
pulse y occurs before the vertical blank-
ing pulse appears. Because the distance
between pulse y and the first equalizing
pulse is one line, equalizing pulse !
will trigger the horizontal sweep. From
this we can see that equalizing pulses
8 and 5, serrations 13, 15 and 17 plus
equalizing pulses & 10 and 12 also
trigger the horizontal sweep. The third
field is the same as the first, and the
fourth the same as the second ete.

The chart indicates the durations of
all pulses. The equalizing pulses are

Time Duration
Wave Form in usec
Equalizing pulse 254
Yertical serrations 4.4
Horizontal sync pulse 5.08
Horizontal B'Iankinq pulse 10.0
Distance between serrations 27.3
Distance between = i B
horizontal sync pulses 317
Yertical sync pulse 7| T %08 -_
Vertical blanking pulse T 831333

one-half the width of the horizontal
sync pulses. The reason for this is two
fold: first, power output is saved at the
transmitter; second, separation of the
equalizing pulses from the vertical sync
pulse becomes comparatively easy since
the vertical integrator, which is used
to separate them, is a relatively long-
time-constant network. The serrations
—which are about twice the width of
the equalizing pulses—although nar-
rower than the horizontal sync pulses
do not substantially affect the inte-
grator network.

The exact width of the vertical blank-
ing pulse is not critical. The difference
between the value of 833 or 1,333 usec
is only a few horizontal lines which
are blanked out. The vertical blanking
pulse is about 100 times longer than
the horizontal blanking pulse, for it
takes about 100 times longer for the
electron beam to travel from the bottom
of the screen to the top than from the
right side to the left. END
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TV
SERVICE
CLINIC

Conducted by

JERRY KASS

OUND bars, as distinguished from
hum bars, are easily identified be-
cause they vary in number and
intensity in step with the modn-

lation of the audio signal received. Hum
from the heater filament or half-wave
B supply (60 cycles) will produce one
horizontal bar; hum from a full-wave
B supply produces two. The number of
horizontal sound bars appearing on the
picture tube secreen is equal to the fre-
quency of the incoming audio signal
at that instant divided by 60, the field
frequency. Thus, 10 horizontal bars in-
dicate an audio frequency of 600 cycles.
It follows that no sound bars appear
when no audio signal is being received.

Sound bars can usually be seen by
varying the fine tuning control thus de-
tuning the oscillator. This leads us to
one of the most common causes of this
trouble, incorrect oscillator alignment.
We can examine this more closely by
assuming a TV set is tuned to channel
2. At this setting the received picture
carrier will be at 55.25 mc and the
sound carrier at 59.75 me. With normal
operation the oscillator frequency will
be 81 mc (in a 25-mc i.f. receiver). This
produces two difference frequencies, the
sound i.f. at 21.25 and the video i.f.
at 25.75 mc, appearing as shown in Fig,
1-a in the 1.f. response curve.

If, however, the oscillator is at some
other frequency, say 82 mc, the sound
and video i.f.’s will each be 1 me high-
er, falling on the receiver’s i.f. response
curve as shown in Fig. 1-b. With the
i.f. carriers shifted, the sound carrier
falls within the passband of the video
signals and is amplified, producing hori-
zontal sound bars on the screen. A sec-
ondary effect of this defect is a loss of
amplification of low-frequency video
signals, causing a deterioration of the
picture’s background appearance.

In most receivers a slight oscillator
drift can be corrected by varying the
fine tuning control, usually capable of
varying the oscillator frequency through
a 2-me range. When the oscillator can-
not be corrected by the fine tuning con-
trol or when correction occurs at the
extreme end of this adjustment, the
tuner should be carefully realigned. If
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Fig. 1—Video and sound i.f. response.
Curve at a shows correct oscillator
tuning; b shows oscillator too high.

oscillator drift occurs on only one chan-
nel of a turret type tuner, the correc-
tion can usually be made by adjusting
the oscillator slug for that channel.

Sound ftraps

Another common source of sound
bars is misaligned sound traps—video
i.f. (Fig. 2) or 4.5 me (Fig. 3). Adja-
cent-channel sound interference is eas-
ily recognized since the bars do not fol-
low the sound accompanying the
picture on the screen. In addition, ad-
jacent-channel audio will usually cause
trouble on only one channel and even
then not all the time. However, inter-
ference from the 21.25-mc¢ sound if.
(of the above example) will usually be
seen on all channels all the time.

A sound trap can be quickly checked
by varying its resonant frequency while
observing the picture. Try placing a
single shorted turn of wire around or
over the trap. This raises the trap’s
resonant frequency. Place your hand
near the coil. This adds capacitance to
the circuit and lowers the frequency.
If all traps are properly aligned, doing
this will in each case increase the
sound-bar interference. If, however, one
of these tests improves picture appear-
ance, the traps should be aligned. In
most cases traps can be aligned by vary-
ing the slug and observing the picture.

Microphonics

This effect produces sound bars on
the screen as a result of mechanical vi-
bration of components. Tubes in the
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Fig. 2—Trap in video i.f. amplifier
cathode attenuates the sound carrier.

tuner, video i.f. or video amplifier are
frequently at fault. Vibrations set up
by the loudspeaker cause tube elements
to move, producing variations in inter-
electrode capacitances. Changes in ca-
pacitance cause shifts in frequency
(FM) which might appear harmless,
the video detector being fairly insensi-
tive to variations in frequency. How-
ever, in many receivers the response of
the video i.f. amplifiers and detector is
such as to produce slope detection of the
FM signal, permitting audio voltages
to enter the video amplifier. Because
microphonics are the result of mechani-
cal vibration, the intensity of the sound
bars in the picture will vary with set-
ting of the volume control.

A quick check for this trouble is to
remove the loudspeaker from the chas-
sis or disconnect the loudspeaker voice
coil from the output transformer and
substitute a suitable load resistor—5
ohms at 10 watts is about right for
most sets. If the loudspeaker vibrations
were at fault, the sound bars shouid
disappear even at high volume settings.
Tube vibration is not the only cause of
this trouble. Others are vibrations be-
tween leads, plates of capacitors and
changes in spacing between coil turns.

In cases of microphonics, substitute
a less microphonic oscillator tube,
strengthen the mechanical layout of
loose coils and capacitors—use coil ce-
ment, rubber damping pieces and other
means of increasing mechanical sta-
bility where possible. Keep all wires in
and around the oscillator circuit shoit
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and separated. Some manufacturers in-
stall a heavy lead shield around the os-
cillator tube, especially sensitive to mi-
crophonics.

Defective filtering

Another possibility occurs when the
audio voltage modulates the B supply
to the video circuits, causing variations
in brightness. This is generally caused
by poor filtering of the plate and cath-
ode circuits of the receiver’s audio out-
put stage,

At high volume there are large
swings in the plate current drain from
the B supply. If the plate and cathode
supply circuits are not properly filtered,
the B supply becomes “amplitude-modu-
lated.” Here again the intensity of the
bars will vary with volume control set-
tings. However, with the speaker dis-
connected and the amplifier working
into a dummy load, microphonic trou-
bles will disappear—filter troubles will
remain.

Horizontal instability

A Capehart television set has been
giving a great deal of trouble. Accord-
ing to my schematics, part of the
set follows the circuitry of the 3002
chassis and the rest follows the 3007.
The trouble is general sync instability
and results wn horizontal tearing. I
have checked just about every com-
ponent in the horizontal circuit. I real-
ize that this defect is wvery broad in
nature and could be caused by any of
many things. However, I would ap-
preciate your opinion on this trouble.
—N. B., Brooklyn, N. Y.

There has been considerable trouble
with sync stability in this chassis,
(CX-30) and many changes have been
made during the various production
runs. Since most of these changes dealt
with horizontal instability, check to
see that your circuitry (Fig. 1) con-
tains the following changes:

Remove the 1l-megohm resistor be-
tween the picture tube grid and B
minus and connect it from pin 3 to pin
4 of the 6HG6 d.c. restorer.

Disconnect pin 3 from B minus and
insert a 470,000-ohm resistor between
pin 3 and B minus.

Disconnect the .05-uf capacitor from
the junction of the 3,900- and 1,000-ohm
resistors in the 12AU7 (second video
amplifier) plate load circuit and con-
nect it to pin 3 of the 6H6.

Change the coupling capacitor from

I2SN7
SYNC aMPL,CLIPPER

OC RESTORER
SYNC CLAMP,

pin 2 to pin 4 of the 12SN7-GT sync
amplifier and clipper from 600 to 100
¢uf and remove the 850 puf bypass ca-
pacitor from pin 6 of this tube to B
minus.

From the junection of the 240-uuf and
the .002-uf capacitors between pin 6
of the same tube and pin 1 of the
128N7-GT horizontal oscillator and
a.f.c. tube, connect a 100-uuf capacitor
to B minus. Increase this ecapacitor to
200 wpuf if instability persists.

In most cases this should clear up
the trouble. If not, you will have to
check all components in the horizontal
oscillator and a.f.e. circuits and re-
place any that are ottf-value by more
than 10%. Check the output of the
sync amplifier for possible poor eclip-
ping. If the sync output is weak or
contains traces of video, replace this
tube and check all voltages and resist-
ance values in this circuit. Sync com-
pression could very easily be causing
the trouble.

Critical horizontal oscillator

A Motorola TS-118 has come in with
a very critical horizontal oscillator.
The very slightest rotation of the hori-
zontal hold control throws the horizon-
tal oscillator off frequency and the
picture breaks up. I have replaced all
tubes in the horizontal circuits and
have made a thorough check of all
components in these circuits. I was
doubtful about several resistors and
capacitors and changed them. In addi-
tiom, I replaced various filter capacitors
wn the B supply to these circuits but
have not been able to come up with the
trouble. Please advise me what to do
to locate and correct this trouble.—
W. S., Detroit, Mich.

The first order of business is to
determine whether the defect is due to
faulty circuit adjustment or ‘to com-
ponent failure. This chassis has been
unusually troublesome in the field with
respect to critical oscillator adjustment.
Try the following:

1. Short out the horizontal oscillator
coil. This can be done by shorting the
two pins of the receptacle on top of the
chassis. In some sets there will be a
terminal strip in place of the receptacle.

2. With the centering lever, move the
picture to the left so that the right
edge of the raster can be seen. Then
adjust the horizontal hold control to
about the middle of its range and note
the width of the blanking pulse—it

172 12AU7

10EM anD VIDEO AMPL

FROM IST
VIOEQ AMPL

470K

B+

ovear | TS0

1t

®B—BUS

0sC

2}‘;0"‘” 4P To Rz os¢ P

B—BUS

Fig. 4—Syne circuit in Capehart set.
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will appear as a gray bar at the right
edge of the picture.

3. Remove the short from the hori-
zontal oscillator coil.

4. Adjust the horizontal oscillator
coil until the same amount of blanking
pulse can be seen as in step 2.

With proper adjustment the hori-
zontal hold control should have a sync
range of approximately 180°. Should
the adjustment fail to improve the
situation, you will have to check the
horizontal oscillator ecireuit carefully.
This circuit uses a multivibrator with
a 14-volt peak-to-peak signal on the
input grid and a 40-volt signal on the
plate. You should measure 10 volts
d.c. on the input cathode and 11 volts
on the output cathode. The input grid
should read 2 volts, the output grid

12 volts. If any of your measure-
ments are radically different from
these, check that circuit carefully.

Weak sound

A model 9T147 RCA receiver on my
bench produces weak and slightly dis-
torted sound. All tubes from the sound
takeoff coil to the loudspeaker have
been replaced and are known to be good.
In addition, the sound i.f. transformer
and the sound discriminator trans-
formers have been aligned following
the imstructions in the RCA service
notes.

The customer complained that the
defect developed over a period of time
and 18 mow intolerable. I may have
massed a few components, but I believe
I have checked just about every resistor
and capacitor in the sound section. The
voltages checl reasonably close to those
specified in the manufacturer’s notes.
Yet despite all this checking I have
been unable to come up with the cause
of the weak sound. Would appreciate
any ideas you can gwe toward locating
the trouble—J. G., Orlando, Fla.

Considering the extensive checks you
have made on the sound section of this
set, a good possibility is that the trouble
lies in the two 94-puf capacitors in the
sound discriminator transformer. They
are connected in series across the sec-
ondary and when defective will reduce
the sound output and cause slight dis-
tortion. Also check carefully for loose
slug adjustment in the discriminator
transformer. When a slug is out of
line, it may be impossible to get opti-
mum adjustment. If you find any loose
slugs, align that coil very carefully
and cement it against detuning through
vibration.

One other common cause of the
trouble you describe is defective capac-
itors in the screen grid circuit of the
second sound i.f. transformer. They are
.0015-uf capacitors and part of the
screen decoupling network. When defec-
tive, these capacitors introduce degen-
eration in this circuit lowering the gain
of the stage and thus the sound volume.

Static discharge
This may not be a servicing problem,
but I am having a great deal of trouble
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from shocks when near any of several
spots on the front of my television set.
These shocks are usually accompanied
by a popping sound in the loudspeaker.
My recetver 1s a Silvertone chassis
100.208 and the shocks are similar to
those received when walking across a
rug and then touching a metal object.
The shocks come from the speaker
mounting bolts and from the picture
bezel. Although this trouble does not
affect the operation of the set, it is ex-
tremely annoying and I would like to
get rid of it. Please advise—P. R,
Loutsville, Ky.

I believe you can consider your prob-
lem of a servicing nature, and fortu-
nately the solution is comparatively
simple. The simplest method is to cover
all points that produce shock with any
of the wvarious high-voltage or anti-
corona dopes on the market. However
this cure is not always lasting nor com-
pletely effective because of insulation
breakdowns due to moisture and dirt.
A much more effective solution is to
connect all troublesome points together
and ground to some common point. In
your case connect a wire from the pic-
ture-tube bezel bolt to the speaker frame
and from the frame to the ground side
of the speaker voice coil.

Audio tube failure

A Sentinel model 401 came in with a
cracked 6ARS, the audio output tube. I
replaced it with a new tube and the
set worked perfectly. After about a
week I was called back by the customer
and found the tube I installed was
cracked. At that time I recalled that the
shield over the tube was extremely
tight, so I replaced the 6AR5 again
but left the shield off. This was several
months ago and I have received no
further complaints. Now another set
has come in with the same trouble, a
cracked 6AR5. It appears that leaving
the shield off and simply installing a
new tube is the solution. What I would
like to know is the importance of leav-
ing the shield off on the operation of
the set—L. R. Alemeda, Calif.

The tube shield over the 6AR5 in
some sets does fit very snugly, and even
the slightest of flaws in the glass en-
velope will cause the tube to crack when
it expands, due to the heat generated
by the 6AR5 elements. When replacing
this tube, leave off the tube shield. It
has virtually no effect on the sound,
and is used to hold the tube firmly in
the socket during shipment.

Defective damping

A model 17T4 G-E veceiver has the
following defects: white vertical lines
at the left side of the screen, extreme
squeezing at the right side, very poor
linearity. I have checked the video am-
plifier for ringing, but the components
and peaking coils appear in good order.
All voltages in the video amplifier seem
normal and the waveforms show mo
sign of anything wrong. I have also
checked all tubes in the horizontal
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sweep circuit including the damper
tube without success. Have I overlooked
something in the video amplifier or could
the trouble be in some other circuit?—
F. C., Houston, Tezx.

The symptoms you describe indicate
a case of defective damping and poor
linearity. The trouble is most likely
caused by a defective 0.1-uf capacitor in
the damper circuit. To be more exact,
it is probably the capacitor in the cath-
ode circuit. There is a remote possibility
that the defective capacitor is the unit
on the horizontal output tube side of
the linearity coil; however, this would
usually cause a reduction in width. One
other check would be in testing the
horizontal linearity coil and the 470-
ohm resistor shunting it.

Poor contrast

A Du Mont RA-166 has very poor
contrast and weak sound. Tube substi-
tutions have mnot helped but I noticed
the voltage at the cathode of the audio
amplifier is low, measuring about 40.
For a voltage distribution of this type
I think it should be about 100 wvolts;
however I am wunable to locate the
trouble. Everything checked in the low-
voltage power supply checks out O.K.—
M. P., Scranton, Pa.

It seems that you may have hit the
nail on the head with your theory about
the voltage of the cathode of the audio
amplifier. This voltage should be 150
or very close to it. Since you measure
about 40 volts at this point, it would
certainly result in poor picture contrast
and weak audio. The voltage at the
cathode of the 6W6-GT supplies the
plate and screen of the 6AU6 sound
1.f. amplifier, the tuner, bias to the sync
phase inverter and the screens of the
6CB6 fourth video i.f. amplifier and
the 12BY7 video amplifier. Most prob-

ably you will find a leaky .02-u4f coupling
capacitor between the 6 AT6 and 6W6-
GT audio amplifiers. This will lower the
voltage to the points mentioned above
and reduce the contrast and volume. If
this capacitor is not defective, check for
interelectrode shorts in the 6W6, 6AUS6,
6CB6 and 12BY7 by substitution and
check all resistors and capacitors in or
associated with the cathode ecircuit of
the 6\W6-GT.

Rebuilt picture tube

A Sentinel receiver came in with a
compluint of a very weal: picture. A
check revealed that the cathode emis-
sion was low and I replaced the tube,
a 21MPJ. In about 2 weeks the customer
called and said the focus control wus
defective. I found the screem to be
completely blurred and checked th
focus circuit. All voltages were in order
and further checks showed that the
picture tube was gassy. I then noticed
that there was a large bulge on the
neck of the tube. The tube was appar-
ently rebuilt but the distributor insisted
it wasn’t. The tube was a G-E and 1
would like to kmow if G-E would sell
a rebuilt tube as mew.—M. M., Hemp-
stead, N.Y.

Most probably this tube was renecked
rather than rebuilt. In many cases it
is necessary to use different type glass
in the bell or flare and in the neck. In
this case the joint is made at the glass
manufacturer even before the tube is
shipped to the tube manufacturer.
There are many instances where necks
are broken in the production line either
at the glass or electronic manufacturer.
Here again the annealing process will
leave a bulge or indentation. This prob-
ably happened if your tube was factory-
sealed from G-E. These renecked tubes
must meet all quality control tests at
the factory. END

FLAT TV PICTURE TUBE

This recent development was the sub-
jeet of much discussion by spokesmen
for Willys Motors and Hoffman Elec-
tronics at the recent Western Electronics
show and convention in San Francisco.
Ross Aiken, developer of the flat TV
tube for Willys Motors, stated that his
tube, only a few inches thick, worked
on an electrostatiec principle and would
use far fewer components in its cir-
cuitry than present-day picture tubes.
The Willys’ flat TV tube makes use of
parallel transparent deflection plates.
By controlling the voltage on these
plates, a very small focus area can be
achieved with high definition and
considerable brightness. Mr. Aiken re-
fused to comment on when the tube will
be ready for commercial television.

Leslie Hoffman, president of Hoffman
Electronics, confirmed that his company
was experimenting with the flat tube
for application in color TV. Hoffman
has developed a two-gun color tube for
military use having red and blue guns

and is currently preparing a three-gun
tube. The new flat tube works on a prin-
ciple originally developed by Baird in
Britain. The new three-gun tube would
add principles developed by Geer, who
is now working with Hoffman.

A thin transparent screen is mounted
just behind the clear face plate of the
tube. The green phosphor is coated on
the front of the screen. The rear sur-
face is composed of a series of ridges
(like pitch roofs, too small for the hu-
man eye to view, running up and down
the screen). One side of each of these
ridges is coated with the blue phosphor,
the other with the red. The red and blue
guns are placed slightly behind and at
the sides of the screen so that the elec-
trons from the red gun strike only one
side of the ridges; those from the blue
strike the other. The green gun projects
its beam on the front of the screen from
a point slightly ahead and up, or from
the side. The tube would probably be
less than 6 inches deep.
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HE Old-Timer snapped the case

of the portable shut, tuned in a

station and ran the dial of his auto-

transformer up and down one last
time. Noting that the set still played
at a line voltage of 100, he turned it
off with a grunt of satisfaction. As he
wrote out the job ticket, a noise from
outdoors made him look up. He grinned
at the sight which met his eyes. In
front of the shop sat a sedan, and
visible above the seats were two very
loud socks, topped by a pair of laceless
loafer shoes, one of which was threat-
ening to come adrift entirely from its
wild gyrations. Shelving the portable,
the Old-Timer sauntered to the door.

Peering into the ecar, he inquired,
“Having difficulties, Junior?” From
under the instrument panel emerged
the red, perspiring face of the Young
Ham, his assistant. Running grimy
fingers through his crew-cut hair, he
gasped, “l can’t get this blamed radio
out! It’s jammed up there!”

“Wait a minute. Lemme in there,”
said the Old-Timer. As the Young
Ham managed to attain an upright
position, the Old-Timer slid under the
dash with the ease of long years of
practice. There was a muffled grunt,
and he came out with the set.

“How in the dickens did you get that
stubborn thing out?” asked the Young
Ham. “I couldn’t get it past that
heater.”

“Takes both brains and experience,
m’ boy,” grinned the Old-Timer. “No,
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'EM IN ...

... OR TAKE "EM OUT

The Old-Timer passes out
plenty of hot tips to his
young helper on the art
of servicing radios

on the back of his neck

lemme, show you. Y’ don’t even have
to go downstairs to get this one. Look
here.” He sat upright in the center of
the seat, reached under the dash and
easily slipped the set back into place,
then removed it again. “See? Just
push it back, turn it on edge, raise it
up past the holes, then drop it down
and out. Simple.”

“I get it now. Whew! Wish you’d
come out quicker. I thought it was
stuck there for good!” puffed the Young
Ham.

“Well,” said the Old-Timer, “It’s
mostly experience. I was just kiddin’
you about the brains. Howsoever, there
is a lot you can do with a little brains,
and maybe save yourself a lot of worlk,
takin’ ’em out. The question is whether
to leave ’em in an’ try to fix ’em or
take ’em out right away. That’s where
the brains come in.”

“What do you mean?” asked the
Young Ham. “I thought you told that
guy the other day that there wasn’t
much you could do to a set, while it
was still in the car.”

“Yep, I did,” admitted the Old-Timer.
“However, if you’d heard all the con-
versation, you’d have known I was
talkin’ about a complete alignment job.
He wanted to know if I could ‘tune a
set up’ without takin’ it out of the
car. Told him no, I'd have to take it
out. Y’ see, I know that bird. He’d
been workin’ on th’ if. trimmers.
Reason I say that, he never had a radio
that he didn’t try to align at one time

or another. I’ve made more money off
of him realignin’ sets he’s messed up!
Whoo! I’'m just waitin’ for him to git
a TV set!”

“That’ll break him, won’t it?”’ laughed
the Young Ham.

“Well, I doubt it,” said the Old-
Timer. “It’s hard to break that kind
of guy, but let him alone. He’s a good
source of service income. More power
to him. I sent him a set of little screw-
drivers for Christmas last year! That
ain’t fixin’ this set, though. Gimme the
symptoms again.”

Case of the local receiver

“Well, it gets KENA fine.
get any out-of-town station,
doesn’t have enough ‘blow.””

“Hmmm. Lessee here.” The Old-
Timer removed the lid of the set as
it lay in his lap. Consulting a small
diagram pasted insecurely to the cover,

It won’t
and it

he selected a small tube. “Here. Take
this in and test it.”
“0.K.” The Young Ham galloped

into the shop, clutching the tube. He
returned in a minute, carrying a new
tube in its bright box. “It was dead.
How’d you know?”

“Just a minute,” said the Old-Timer,
inserting the tube, and pulling the hot
lead and antenna far enough out to
connect the set, still in his lap. He
turned it on and, when it warmed up,
it roared loudly. He turned the dial
from one end to the other, picking up
several stations.
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The Young Ham replaced the set,
sitting upright in the seat as the older
man had done. He grinned. “That’s a
lot easier. Why didn’t you show me
this long ago?”

“Did. Several times, as a matter of
fact. You just didn’t remember it.
You got a man-sized forgettery, young
feller!” said the Old-Timer. “Where
the brains come in in this part of it is
in figurin’ out just how to take ’em
out, and what you’re gonna have to do.
Take a minute or two to look ’em over,
careful, and most of ’em will come out
pretty easy.”

“That’s just one man’s opinion,”
sourly said the Young Ham. “They're
all hard, for me, seems like.” He paused.
“Hey, wait a minute. How did you
know that tube was dead?”

“Didn’t,” grinned the Old-Timer.
“Just thought it might be. You see,
the set was playing, at least on that
one station. That cleared the power
supply, speaker and almost everything
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else, including the oscillator tube. The
very low volume, and the fact that it
wouldn’t get anything but local made
me suspect the r.f. amplifier was dead.
That was the tube you checked. See,
there was just enough signal leaking
through the dead stage to let it play
on that one. Anything else wouldn’t
have come through. Catch?”

Antenna possibilities

“I catch, now,” said the Young Ham.
“If one acts like that, check the r.f.
tube.”

“First,” said the Old-Timer, “there’s
several other things that could cause
that, like a leaky antenna, open antenna
coil, mistuned antenna trimmer and so
forth. Anything that will kill all the
gain of the r.f. stage. The tube was
the easiest thing to check. Actually,
you might have checked the antenna
trimmer to see if it had a peak; a flat
trimmer means trouble, like a bad
antenna or open lead-in cable. Now,
how about checkin’ for some of those
other troubles, if that tube had turned
out all right?”

“Well, T could pull the antenna plug
and check it with the ohmmeter.” He
looked up at the top of the car and
recited, “Very low resistance from pin
of plug to antenna rod itself; very
high resistance or absolutely open from
antenna to chassis; dead short from
plug-shell to chassis.”

“Correct, turn the page,” said the
Old-Timer. “Now, give me some other
troubles that you might find in the
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antenna and what would you do about
Yem.)l

“A leakage in the antenna insulators
will cause a loss in volume——"

“And also, believe it or not,” inter-
rupted the Old-Timer, “added pickup
of engine noise in some cases. So, if
you get a hard case of engine noise, try
a new antenna temporarily.”

“Yeah, you mean hold it by the
insulators and stick the rod out of the
window. That’ll tell you for sure if
it’s the antenna.”

“Right,” said the Old-Timer. “Best
thing for any trouble like that, leaks
and so forth is to replace the antenna.
Your customer will be a lot better
pleased in the long run. Besides, it’s
dern near impossible to make a satis-
factory repair to a leaky antenna, that
is, make it cheaper than a new antenna,
as cheap as they are nowadays. Good
antennas, too, I mean.”

Check list for auto radios

The Young Ham had pulled out his
little loose-leaf notebook and was busily
writing down his own brand of short-
hand notes as the Old-Timer talked.
Finishing with “sub. ant if trim no
pk,” he closed the book.

“Wait a minute,” said the older man.
“If you're gonna write this down, let’s
do it right. Make a check list of things
to do, before you pull a car radio. Head
it—let’s see—diagnosis of trouble in
car. Ready?” The Young Ham nodded.
“First, see that the set lights up. Look
at the pilot light, or the tubes if you
can see ’em. If it isn’t getting power,
check the fuse, fuse lead and holder,
and the connections. See that it’s clean,
too. Found a fuse once so dirty that
it actually had 4 volts drop across it.
Set was a little weak, too. So, be sure
you’ve got your 6 volts to the set, as the
first test of all. Next, if she lights
up and you ecan’t hear the vibrator
buzzin’, what’s wrong?”

“Vibrator dead,” stated the Young
Ham, confidently. “Replace it.”

“Maybe,” said the Old-Timer, “maybe
not. Most of the time, yes; but not
always. There’s no such thing as a
sure thing in radio. Remember that.
What we do is figure out where the
trouble’s at, then check things ’til we
locate it. You might have a bad socket
or even a bad switch; some sets use a
double-pole switch, one side of which
switches the vibrator.”

“So, you have to know which switch
is which?”’ asked the Young Ham
solemnly.

“I'll smack you!” warned the Old-
Timer. “One more corny and you’ve
had it.” The Young Ham elaborately
straightened his face and poised the
pencil. “Yes, Master.”

“Sometimes you get a loose lead on
the vibrator ‘A’ choke,” explained the
Old-Timer. “They almost all use a
heavy choke in the vibrator lead for
hash filtering, and a bad joint there
will heat up and break loose. Then
sometimes you get a bad fuse socket
for the same reason. Dirty. Lots of

the older sets like Buick, Olds and some
Chevrolets have trouble with that.
Them’s shop jobs, though. We’'re talkin’
about troubles you can spot in the car.
All right, you’ve found a dead vibrator
and replaced it. If it works, fine. If it
sounds funny, like it was laborin’ or
runnin’ on an overload, shut it off ang
get the bench multitester. It's got a
10-amp range, so check the current
drain. If you’re pulling more than 7
or 8 amps, better pull the set; chances
are you’ve got a bad buffer condenser.
If you want to make a diagnosis in the
car, while you’ve got the meter out
here, pull the rectifier tube and check
from plate to plate on the rectifier tube
socket then from each plate to chassis.
You see, your buffer is connected right
across the secondary winding on almost
all sets and, if you get a reading of
200 or 300 ohms from each plate to
ground, each half of the transformer,
and then get a reading of only a few
ohms from plate to plate, you’ve got
a shorted or leaky buffer. In fact, your
plate-to-plate reading should equal the
sum of the other two readings. See
here.” And he sketched rapidly on the
back of an envelope. ‘“Here’s your
secondary, and here’s the buffer. You
can see how those readings should be.
Now! Your vibrator’s buzzin’, but still
no sound. You can see the tubes light-
ing up. You reach in and pull the audio
output tube out. If you get a ‘pop’ in
the speaker, O.K. If not, you might
take the volt-ohm-milliammeter and
check to see if you’ve got any plate or
screen voltage on it. If not, look and
see if there’s an 0Z4 rectifier tube in it.
If there is, check it and probably
change it. If you get plate voltage and
you’ve got a pop in the speaker, then
go back to the antenna, pulling each
tube in turn; the second detector, the
i.f. amplifier, the mixer and finally the
r.f. amplifier. Somewhere along the
line you’ll find one that won’t pop, and
there’s your trouble. Check or replace
the tube and, if that doesn’t get it, pull
the set.”

“I had one the other day with a fuse
blown. When I put in a new one, it
went to playing all right,” said the
Young Ham. “What blew the fuse?
I checked for shorts and couldn’t find
any. I let the man go with the set and
only charged him with the fuse.”

“That’s right,” approved the Old-
Timer. “What that probably was, when
a vibrator gets a little age on it, enough
to let the points get a little dirty,
sometimes they’ll stick momentarily
and blow a fuse. Then, when you put
in a new fuse, they’ll go right off like
nothing had ever happened. Only way
you can catch them is to take ’em in
on the bench and put the oscilloscope
on ’em. That’ll show anything like
that up right away.”

“What if they don’t want to wait?”
asked the Young Ham. “Most all car-
radio customers seem to be in a terrible
hurry, anyhow.”

“Well, there’s nothing you can do,
then. Just teil ’em you think it’s their

RADIO-ELECTRONICS
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vibrator, sell ’em a full box of fuses
and send ’em on their way. Explain
to them that the vibrator will probably
start to blowing fuses pretty fast and
then’s the time to replace the vibrator.”

“You can see that on a 'scope pat-
tern?”’ asked the Young Ham.

“Sure can,” replied the Old-Timer.
“In fact, we ought to take a ’scope
check of every auto radio that gets to
the bench, just for luck. You can sure
spot a lot of trouble before it happens,
that way. Likewise, you can sell a lot
of badly needed vibrators, too. Cus-
tomers mostly think that if a vibrator’s
buzzin’, it’s all right. If you can show
‘em what a ragged, jumpy pattern
their old vibrator makes and what a
nice clean square-wave pattern a new
one makes, lots of times you’ll get to
replace one—and save them a service
charge and you a service job. Takes a
little diplomatic explainin’, though.”

“What else can you do in the car?
Isn’t that about all?”’

“Gosh, mno,” said the Old-Tiner.
“There’s a mess of things you can do
if you want to. Now, about these newer
sets, the two-piece jobs, like the gals’
bathin’ suits, except they’re bigger.
Sometimes you can get by only pullin’
one unit, except when the dead part is
on top. One thing you want to watch,
though, if you do pull half of one of
them, watch those ‘ambiguous plugs.” ”

“Huh?”

“An ambiguous plug, Junior, is one
you can insert into its socket just as
easy right or wrong! In fact, it seems
to be a little easier to get ’em in wrong
than right! They put ’em in some of
the dernedest places, too. Does look
like they’d put ’em where you could
see 'em when the set’s in the car, but
they don’t, so we’ve got to look out for
’em. One way and about the easiest, I
guess, is to plug ’em in before you slide
the unit up into place. That way you
can at least see what you’re doing.”

“Plugs, look out for. Anything else?”

“Yes, there’s speakers. Car-radio
speakers are subject to lots of troubles,
being exposed to all the dust, dirt and
vibration that they are. Dragging cones
and sometimes even stuck voice coils,
open voice coils and the like are common
troubles. Lots of sets mount the speak-
ers above the set, in a dash grille like
this one, and you have to pull the set
to get it out. Good idea to check the
tone of the speaker before you put the
set back in, if it’s at all possible. Might
get to replace the speaker, too. Lots
of times if you can show the customer
what a heck of a difference a new
speaker will make he’ll buy it right
away. ’Nother thing; on these little
underdash sets, like we’ve got in the
truck, those little 4-inch speakers give
quite a bit of trouble and they’re pretty
tinny to start with. If you find one of
them in a car like this, for instance,
try sellin’ him a new 7 x 9 oval speaker
to mount in the regular place in the
dash. No trouble to hookin’ ’em up and
they’ll sure make a big difference in
the tone of the set.”
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“Speakers—check. Now, what else is
there about car radios that I ought to
have in my book?”

Off-the-list items

“Lots of things, Junior, lots of things,
but that’s just about enough for the
present. After you get ’em on the
bench, that’s a different story. A car
radio is just about the same as any
other when you come down to it. If
you know your circuits, you won’t have
too much trouble. One thing you want
to look for, when you're testing ‘em,
current drain. That’s what that little
ammeter on the car-radio test panel is
there for, and it’ll tell you more about
a car radio in a minute than you could
find out any other way in two hours.
If you see a drain of around 10 amps,
for instance, on a set that shouldn’t
draw but 8, look out for a leaky buffer
or filter condenser or maybe a shorted
last audio coupling condenser or a
shorted tube. Turn one on and it draws
only 3 amps, and there you are again.
Probably a bad rectifier tube or open
choke.

“Also, remember the other day I
fussed at you for hookin’ up the outside
antenna to that car radio you were
checkin’? I took it off and made you
use that little 4-foot piece of wire with
the antenna plug on the end? Reason
was, like I told you, a car radio has
to be awful dern sensitive and, if you
check it on a long antenna, it’ll give
you all kinds of false indications. The
thing has to work on a tiny little 3-foot
rod. If you can get it to play O.K. on
that, it'll play fine in the car.

“Another thing, you’ve gotta be very
careful of your alignment work on car
radios. Most of ’em are pretty high-
gain stuff, around the if.s and r.f.
coils and so forth, and they’ve got to
be very carefully tuned up. If you’re
gonna get the most out of ’em, you’ve
really got to be on the ball with your
alignment. Watch out for ‘flat” trim-
mers in the if.,, too. A trimmer with-

out a peak means trouble and loss of |

gain in that stage somewhere, and
you’d better find it if you want the set
to play at all when you put it back in
the car.”

“And I might say that there are few
things that make me any madder than
putting a car radio back in the car and

then finding out that it won’t play!” = ;

said the Young Ham.
“’Tis true, ’tis true,” smiled the Old-

Timer. “I remember what a fizz you!

got in when you had to pull that Buick
set last week twice!
result of a little lack of checkin’ up on
i.f. intermediate frequencies,
it?”

“I guess so,” admitted the Young

That was the 3

wasn’t i
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Ham. “Who ever heard of a radio with
a 370-ke if. stage?”

“You have, right now,” said the Old-
Timer, “and let that be a lesson to you.
Never take an if. for granted! Look
it up in the book before you start.
That’s what we got all those manuals
for, by gosh. Car radios will run mostly
to 455- or 262-ke i.f.’’s, but once in a
while you’ll come across a different one,
so watch out. Be dern sure you’re using
the right one. Well, come on. I've got
to go out to Dyas Barry’s and see
what’s makin’ his TV picture wiggle
sideways. Better gitta cuppa cawfee
before we go, hadn’t we? Huh? I
said—” He looked out the car door to
where the Young Ham was, standing
near the corner, motioning for him to
hurry. He relit his pipe, and ambled
off up the street. END
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Adapting the AC-DC for
INTERCOM operation

== [ two-way intercom is daily find-
ing a place in more homes us
new uses are found for this handy
electronic gadget. It is ideal for
short-distance communication and mon-
itoring work such as remote-control
baby sitting.

This two-station system consists of
a remote station containing a PM speak-
er connected by cable to the master
station which has its own PM speaker,
a power supply and two or more stages
of amplification. The master station
accounts for most of the cost of buy-
ing or building the system, but we can
eliminate this expense by taking ad-
vantage of the fact that all a.c—d.c.
radios contain in slightly different form
the necessary items for a master sta-
tion. With some added wiring and a
three-position switch, we can change
the a.c.—d.c. radio into a versatile in-
strument that gives us a choice of
radio, intercom or remote-speaker radio
operation.

Fig. 1 is a partial schematic of a
1946 Admiral table radio that has been
converted for use as a radio—intercom

s2 Sl
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Putting that table model to work
as a radio, radio with remote

speaker, intercom

By RALPH T. GUARENTE

combination. Except for tube types and
capacitor and resistor values, it may
be adapted for changing any modern
a.c.—d.c. set since they all use basically
the same circuit. The wide variety of
makes and models makes the proposi-
tion an interesting one since it offers
wide latitude for individual design.

Intercom circuitry

The only requirements for the input
transformer are that it match the voice
coil impedance and have a turns ratio
of at least 1 to 50. An ordinary single-
ended output transformer from an old
radio may be used. Components C1 and
R1 are used to match the secondary
impedance to the grid of the input tube.

All necessary changes in the orig-
inal circuit are made in the first if.
stage. Here we interrupt the radio
signal and inject the intercom voltage
on the grid of the i.f. tube. Doing this
involves changing the i.f. tube into an
audio amplifier. It is possible to inject
the input directly on the grid of the
first audio tube; however, due to the
low input level from the PM speaker,

3 WIRE CABLE
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The speaker and remote station.

REMOTE SPEAKER

a stage of preamplification is usually
necessary.

The type tube used as the i.f. ampli-
fier will greatly affect the gain obtain-
able. In general, i.f. amplifiers are of
two types—the remote-cutoff pentode
such as the 12SK7 or 12BDS6, the sharp-
cutoff pentode of the 12S8J7 tyvpe. The
12SJ7 is preferable because of its small-

signal amplifying qualities.
In either case, the problem is to
select the correct value for R2, the

plate load resistor, to obtain maximum
gain. Careful consideration should be
given to this problem. Since the rest
of the circuit is fixed, any additional
gain required must come from this first
stage. An approximate value of the
load resistor may be obtained from the
RCA tube manual. This value will not
be exact because the primary of the
i.f. transformer is connected from plate
to screen on the tube, causing 1t to
act as a triode at audio frequencies.
Once an approximate value has been
established, the trial-and-error method
may be used to obtain optimum per-
formance.

RADIO-ELECTRONICS
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Function switch S1 controls which
of the three modes of operation is to
be used. The first and third positions
of S1 have been shorted in all but one
section. This section connects the radio
cutput directly to the remote station
when in the third position. If the re-
mote-speaker feature is not desired,
simply omit all wiring to the third
position of the switch in each section.
Switch 83 (Fig. 2) is a pushbutton
type and is normally in the listen posi-
tion. This arrangement permits control
of the system at the master station.
When S2, a d.p.d.t. toggle switeh, is
thrown to the talk position, the master
station may be used for straight mon-
itoring from the remote location. Plac-
ing 82 in the listen position, we can
call from either station. Other systems
may be used and additional speakers
may be brought into the system if
desired. The three-wire plastic-covered
cable in Fig. 2 is relatively inexpensive
and has a low loss at 150 feet.

Mechanical layout

Like the set shown here, most five-
tube table radios are mounted in plastic
cabinets. They are generaly large
enough to mount the selector switch and
talk—listen switch conveniently. If pos-
sible, they should be mounted on the
top or side as far from the converter
as possible to avoid pickup. To anchor
the rotary selector switch, it is best
not to tighten the shaft nut against the
plastic. A better arrangement is to
remove one of the assembly screws
and replace it with one long enough
to protrude through a hole in the cab-
inet. This will keep the switech from
slipping.

It is always a good idea to keep lead
wires as short as possible. If there are
no openings on the chassis near the
switches, drilling a few holes under
the selector switch will provide a direct
path for most of the wires. The
remote-speaker housing does not have
to be an elaborate affair if it is mounted
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7} receiver converted for intercom use.

Parts for intercom operation
|—5-megohm resistor; |—R2 (see text);
400-volt capacitor; |—4-section 3-position
switch; |—d.p.d.t. switch; |—pushbutton switch;
l—input transformer, 1:50 turns ratio (Stancor
A-4744 or equivalent); |—4-inch PM speaker; |—
150-foot length of 3-wire cable.

1—0.1-pf
rotary

in an inconspicuous spot. The one illus-
trated here was made for outdoor use.
It has plywood sides and back, with
copper screening in front. It is usually
a good idea to clamp the cable to the
cabinet to avoid pulling the terminal
connections loose when moving the
station.

Bear a couple of points in mind
when converting a set for intercom
work. If the output transformer has
been mounted on the speaker, as it
was in the set used here, there is a
good chance the voice coil will interact
with the transformer winding, setting
up feedback. To avoid this, file the
rivets holding the transformer to the
speaker and remove it. There is usually
a convenient spot on the chassis top
where it can be remounted.
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Rear view shows interconnections.

3WIRE_CASLE
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CHASSIS TERM BOARD

FFig. 2—Remote-speaker circuitry.

wiring S1, the wiper for the input con-
tacts must be wired to the ground side
of the secondary on the first i.f. trans-
former. Any direct connections to the
grid of the tube will ground the if.
signal in the radio position.
Performance data has been omitted,
since they will vary with different mod-
els. In some cases, it may be desirable
to have a less sensitive device. A poten-
tiometer connected across the secondary
of the input transformer may then be
used in place of R1, as a volume control.
For monitoring work it is necessary
to keep a constant check on the system.
For this purpose, an ordinary clock
placed near the input speaker will
provide a constant source of signal to

When check operation. END
REMOTE SPEAKER
HOUSING
3 WIRE CABLE
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By SOL HELLER and IRVING SHULMAN
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Fig. 2—Schematic diagram of the 4.5-
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Fig. 4—6BN6 plate current pulses.
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Action

and

of the
OBNG6

HE 6BN6 gated-beam discrimina-
tor, now widely used in the sound
sections of TV sets, is not as wide-
ly understood.

The 6BN6 is generally used as an FM
detector, the diseriminator action being
based on the unique properties of this
vacuum tube. The ecircuit provides a
number of advantages: it permits a re-
duction in the number of tubes (and
associated circuit components) in the
sound section of the TV receiver; no
detector transformer is needed, reducing
costs and simplifying alignment; it
provides good noise rejection—pulse
type noise is minimized since the time
constant in the grid circuit of the dis-
criminator can be made very small.

A sketch of the 6BN6 is shown in
Fig. 1. The tube contains a cathode, two
grids, an accelerator element and a
plate. A circuit using the 6BN6 is shown
in Fig. 2.

The incoming frequency-modulated
signal is applied to both grids. The
construction of the tube is such that the
phase of the FM signal on one grid is
different from the phase of the signal
on the other grid. The phase difference
—measured in degrees—varies with the
frequency deviation of the FM signal
at that instant. The amount of plate
current that flows in the 6BN6 depends
on the two grids. The frequency devia-
tions of the incoming signal are thus
converted into corresponding amplitude
variations in the plate current, restor-
ing the original audio signal. The fre-
quency characteristic of the audio sig-
nal needs no restoration since it was
never lost—i.e., the rate of change of
the frequency deviations of the incoming
signal is the same as the rate of change
of the amplitude variations in the 6BN6
plate circuit.

6BN6 discriminator action

Let’s consider the circuit action more
closely. The plate and accelerator ele-
ments are operated at a positive po-
tential with respect to the cathode. The
grids are known as the Wmiter and
quadrature grids and function some-
what like the control and suppressor
grids, respectively, of a pentode. Both

RADIO

ATED-BEAM DISCRIMINATOR

application

are connected to tuned circuits resonant
at 4.5 me.

Electrons leaving the cathode are at-
tracted to the positive accelerator.
Whether or not some of the electrons
will pass on through the accelerator to
the anode depends on the signal voltage
on the limiter grid. If this grid is a
few volts negative, electrons will be re-
pelled toward the cathode and will fall
onto the inner surface of the accelera-
tor, returning to the cathode by way
of the B supply. If the grid potential is
less than a few volts negative, electrons
will pass through the accelerator and
head for the plate.

On its way to the anode, the electron
stream encounters the quadrature grid.
If the negative potential at this grid is
above cutoff, the electrons will pass
through it and strike the plate; if the
negative potential is at or below cutoff,
the electrons will be repelled to the ac-
celerator anode. Thus, for plate current
to flow, both limiter and guadrature
grids must be above cutoff. The two
grids can thus be considered as gates.
Both gates must be open if electrons
are to reach the plate.

Before we consider this gating action
in greater detail, we should discuss the
nature of the plate current flow in the
6BN6. The cathode bias developed by
the 6BN6 sets the operating point of
the tube midway between plate current
cutoff and saturation. The negative and
positive swings of the relatively small
4.5-me signal applied to the limiter grid
drive the tube alternately to plate cut-
off and saturation. The electron stream
flowing past the limiter grid is, as a
result, virtually a square wave. The
repetition rate of these current pulses
is the same as that of the incoming FM
signal.

The length of time that plate current
flows—and it is this time duration on
which the width of the square-wave
pulses depends—varies in accordance
with the phase difference of the signals
on the limiter and quadrature grids.

A time or phase lag exists in a tuned
circuit between the voltage applied to
the circuit and voltage built up in the
circuit. In the case of the quadrature
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grid tuned circuit, the applied voltage
is the one fed from the limiter. (This
voltage is transferred to the quadrature
grid by space-charging coupling between
the grids. Such coupling is similar to
the coupling that would exist if a small
capacitor was connected between the
grids.) The voltage built up in the
quadrature grid tuned circuit lags the
applied voltage by 90° (at resonance).
It therefore lags the limiter grid volt-
age by 90°.

The varying phase relations of the
signals on the two grids are indicated
in Fig. 3. When the incoming signal is
exactly 4.5 mc, the signal on the quad-
rature grid lags the limiter grid signal
by approximately 90° (Fig. 3-a). The
addition of the signal voltages on both
grids is such, at this time, that the
6BN6 will conduct only during the in-
terval of the cyecle indicated by the
shaded area. During the rest of the
input signal cycle, the sum of the two
signal voltages produces too negative
a net bias to permit plate current flow.
Approximately 50% of each square-
wave pulse of current (Fig. 4-b) that
flows past the limiter grid will actually
reach the plate under these conditions.

When the frequency of the incoming
signal goes above 4.5 me, the quadra-
ture grid parallel-tuned circuit becomes
capacitively reactive and the signal
voltage on this grid lags the limiter
grid signal by less than 90° (Fig. 3-b).
The time interval during which plate
current will flow becomes smaller since
the addition of the grid waveform volt-
ages at this time is such that the bias is
brought out of cutoff during a smaller
part of the incoming signal cycle. As
a result. the width of the current pulse
decreases (Fig. 4-a) and the average
plate current drops. Less than 50% of
the current flowing between cathode and
limiter grid reaches the plate at this
time.

When the frequency of the incoming
signal drops below 4.5 me, the quadra-
ture grid signal voltage lags that on the
limiter grid by more than 90° (Fig.
3-¢). The addition of the grid waveform
voltages now brings the bias above cut-
off for a larger part of the incoming
signal cycle, permitting plate current to
flow for a longer time. The width of
the current pulse waveform therefore
widens (Fig. 4-¢) and more than 50%
of the square-wave current flowing be-
tween cathode and limiter grid reaches
the plate.

The relation between the frequency
deviation of the incoming signal and the
average plate current is fairly linear—
that is, the change in average plate
current is proportional to the frequency
deviation of the incoming signal. The
modulation content of the FM signal is
thus detected.

The discriminator circuit

The varying plate current flows
through R2, the plate load resistor
(Fig. 2). The resultant audio signal
produced across R2 is usually of suffi-
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cient amplitude to be applied directly
to a power amplifier stage. The audio
amplifier stage needed when a ratio de-
tector or Foster-Seely discriminator is
used may thus be dispensed with.

R1 and C1 (Fig. 2) in conjunction
act like an R-C filter, eliminating the
4.5-mc i.f. signal. The two units make
up an integrating network. The i.f. sig-
nals have a duration insufficient to
charge C1 appreciably due to the rela-
tively long time constant of R1 and C1;
they are therefore unable to get through
the circuit. The average voltage pro-
duced by these i.f. pulses of current
appears across Cl1, reproducing the
original audio signal (Fig. b).

While plate current in the 6BN6 is
intermittent or pulse type, accelerator
current is continuous. The major por-
tion of the tube’s space current is
accelerator current. Typical current
values are 10 ma for the accelerator
and 0.5 ma for the plate. The cathode
current, made up of the sum of the two
currents, is fairly independent of the
plate current since the latter is so
small as compared with the accelerator
current. An apparently correct cathode
voltage, therefore, does not necessarily
mean that plate current is flowing—a
point to be kept in mind during service
work.

The limiter grid has approximately
twice the effect upon plate current (for
a given voltage swing) as the quadra-
ture grid. Both grids are of the very
sharp cutoff type. Grid currents are
limited to small values in the 6BNS&.
This is advantageous since the tuned
circuits the grids are connected to will
not be heavily loaded down should the
grids be driven positive by large signal
inputs.

Potentiometer R3 in the cathode cir-
cuit is adjusted for minimum buzz
(maximum AM rejection). This poten-
tiometer is sometimes called the buzz
control. Its adjustment is usually made
on the channel on which the strongest
signal is received.

Resistor R1 improves the gated-beam

Q

RADIO

WIDE 4.5MC PULSE

/ NARROW 4.5M( PUL SE

L EXPANDED TIME B4SE |
I 1

] [}
) 1

‘
. t ~—— AUDIO VOLTAGE (.5 CYCLEY

ACTUAL TIME OF AUDIO SIGNAL

Fig. 5—Integrating the output of the
6BN6 into an audio-frequency signal.

detector’s linearity. Its value may range
between 470 and 1,000 ohms. The volt-
age drop across R1 is fed back from the
plate circuit to the quadrature grid cir-
cuit through the coupling provided by
tube interelectrode and wiring capaci-
tances. It is important for the service
technician to realize that the lead dress
in the 6BN6 circuit must not be changed
since this may affect the coupling just
referred to, possibly causing distortion
and poor AM rejection due to nonlinear
discriminator operation. In some sets a
shield may be across the bottom of the
6BN6 socket to prevent excessive cou-
pling between the plate and the limiter
or quadrature grid.

The limiting of noise pulses is inher-
ent in the design of the 6BN6. A signal
of 1.5 volts r.m.s. is all that is needed
to drive the limiter grid from saturation
to cutoff. Enough amplification must be
provided by stages preceding the 6BN6
to bring the weakest received signal
(minus noise) to this voltage level at
the limiter grid. Signals greater in
amplitude than 1.5 volts will be limited
to this level; the limiting is applied to
noise pulses as well.

Noise limiting is aided by the low
value of d.c. resistance in the limiter
grid circuit. Since this is only a few
ohms (the resistance of the coil in the
tuned circuit) the grid-circuit time
constant is very short. The developed
grid-leak bias can therefore “follew”
noise pulses. The AM rejection prop-

erties of the circuit are good because
of this feature.

END

e ’
T — .\/“"'M 7 (’J/

o W/j

“Honey, will you call the kids in for supper.”
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IMPROVED TRANSISTOR
REGENERATOR

By JOSEPII AMOROSE

DWIN BOHR’S regenerative tran-
sistor set (Fig. 1) described in
the April, 1954, issue of RADIO-
ELECTRONICS was built and found
to be a most interesting and extremely
efficient receiver. Robert A. Rogers, a
fellow transistor set enthusiast, also
built this set and found it good, after
which he carried on extensive experi-
ments with the circuit. His plan was to
simplify and, at the same time, im-
prove performance. Recently he brought
his latest product (Fig. 2) to me for
testing and comparison with the origi-
nal Bohr circuit. I found the improve-
ment in performance striking. Perhaps
other transistor hobbyists might like to
try their hand at Rogers’ improved
version of the original Bohr receiver,
The most impressive feature is the
increase in sensitivity, brought about
by the change in the tuning system.
Where Bohr’s version brought in sta-
tions consistently over a 100-mile ra-
dius, Rogers’ set will pull in with ease
signals from transmitters 500 to 600
miles distant. Too, in Rogers’ version
sensitivity is better on the low-frequen-
cyv end of the dial. The principal fea-
tures of Rogers’ modified circuit are:
elimination of the tickler coil; use of a
variable capacitor to control feedback
more effectively than was possible with
potentiometer R2 originally used for
this purpose—R2 is retained, however,
and functions as an additional volume
booster; the Ferri-Loopstick is used “as
is” with no alteration required; hand-
capacitance effect is negligible; transis-
tor noise is reduced to a practically in-
audible level; control of regeneration is
smoother—it can be set closer to the

Fig. 1—Schematic diagram of Bohr's
regenerative transistor receiver.
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most sensitive (critical) point without
spilling over, resulting in utmost sensi-
tivity; better selectivity, because both
the primary and secondary circuits are
tunable by C1 and C2; only one tuning
coil is used.

The dashed line in Rogers’ circuit en-
closes the changes made; only a slight
change is made in the wiring. Specifi-
cally, the tickler coil is removed. Bohr’s
C1, C2, C3 and C4 capacitors are taken
out and replaced by capacitors C1, C2,
C3 and C4 shown in Rogers’ diagram.
A two-gang TRF type variable capaci-
tor, 365 puf in each section, acts as C1
and C2. C3 is a 5- to 50-uuf variable
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Fig. 2—Schematic diagram of Roger’s
revised regenerative transistor set.

TUNING

ICS

Left — Improved
regenerative
transistor set.

Below — Under-
chassis view
shows parts lay-
out.

GND

capacitor used to control regeneration
and takes over the function performed
by R2 in the Bohr circuit. R2 controls
the emitter bias and r.f. gain and fune-
tions as an additional volume booster.
It increases sensitivity sharply and
proves invaluable when tuning in weak
dx stations.

An insulated shaft coupling should
be used on C1-C2 to eliminate hand-
capacitance effects. (Rogers wuses a
drum and dial cord running to a sepa-
rate shaft—it is very effective.)

The regenerating ability of the CK722
transistors varies widely. If more than
one unit is at hand, try all and choose
the CK722 that oscillates best.

Use headphones of at least 2,000 ohms
resistance; phones with an impedance
of 24,000 ohms worked best of all.

i Y 2
TY9 tocysee

WAVE TRAP
—
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Fig. 3—Typical absorption wave trap.
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Adjusting the revised set

Turn C1-C2 to the wide-open posi-
tion. Then adjust L1 to peak on a
station around 1600 k¢ and cement it in
place. Next, set C3 just under the
squealing stage. Finally, adjust R2 for
best overall response—this is near the
halfway point. Controls R2 and C3 can
be left “set” for local reception; on dx,
a slight adjustment will increase sensi-
tivity sharply. Reverse the leads of C3 if
any hand capacitance effect is noticed.
With R2 and C3 set, all locals should
come in easily by tuning C1-C2.

Connections to the antenna and
ground are made in the conventional
manner. If hand-capacitance effect is
troublesome, reverse the antenna-
ground connections. Should strong lo-
cals interfere over any part of the band,
use an absorption type wavetrap and
switch (Fig. 3) in the antenna lead.
This not only eliminates the trouble but
also permits tuning in dx stations over
that part of the band.

Numerous types of traps were experi-
mented with. The most effective was
one made up of an $-645 Carron (Car-
ron Manufacturing Co., Chicago, Ill.)
antenna coil (low-impedance primary)
and a 365-ppf trimmer—both very in-
expensive units. Set the trimmer to at-
tenuate the most interfering station;
then no further attention is required.

Construction and performance

Use only new, fresh batteries. Just
as important use fresh electrolytics
that have NOT been shelf-stored. Keep
leads short and well separated. Place
the battery as far as possible from other
components—sensitivity was found to
decrease sharply the closer the battery
was to other parts. (Rogers has his
battery on top of the set—see photo—to
get the most possible oomph.) Use the
best antenna possible, plus a ground to
a cold water pipe. A short antenna will
give good local reception; for dx use
50 to 100 feet placed high and well in-
sulated.

A 3-foot antenna and ground brought
in 5 of the 6 local stations well. A 15-
foot antenna brought in all locals well.
With an antenna 75 to 100 feet long,
stations about 100 miles away could be
picked up in the daytime. At night,
stations within a 600-mile radius are
frequently tuned in. On locals, the set
is much more selective if no ground is
used; bias and regeneration must be
set to their most sensitive point.

Experimenters often wonder, “How
does a set built on a metal chassis com-
pare with one built on a chassis of in-
sulated material?” Mr. Rogers (an in-
dustrious fellow) built two identical
sets to find out. He used his revised
version of Bohr’s circuit in both re-
ceivers and these were the results:

The set with the metal cabinet pro-
duced slightly more volume on all sta-
tions, but selectivity was poorer; only
five of the six local stations could be
tuned in—the weakest, the sixth, could
not be heard. Too, the hand-capacitance
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effect was much worse in the set on a
metal chassis. It was hard to eliminate
it to a satisfactory degree even when an
insulated shaft was used on the tuning
capacitor.

The other set was built in a Lucite
8 x 4 x 3-inch box and results were
vastly better. All six locals could be
tuned in easily; tuning was much
sharper with almost hairline selectivity.
Volume was very nearly as loud as the
set in a metal cabinet. Most important,
however, was the decrease of hand-

RADIO

capacitance effect; it was practically
negligible. No trouble whatever existed
in tuning; stations could be brought in
easily and quickly with no noticeable
detuning effect as was experienced on
the set with the metal cabinet. Another
advantage of using Lucite is that it is
casier to work and makes a much neat-
er-looking job. A note of caution: drill
holes slowly when working with Lucite
and don’t press more than is necessary
when drilling—it will crack. Improved
results justify the use of Lucite. END

AN IMPROVEMENT IN
AM-FM TUNERS

Jy D. L.

HILE installing and servie-
ing AM-FM tuners, obtain-
ing satisfactory reception on
the AM band is sometimes
difficult. This 1s particularly true of
tuners using ferrite antennas. Broad-
band intermediate-frequency amplifiers
usually require more signal strength
than ordinary sharp-tuned circuits.

After purchasing an AM-FM tuner,
I really came face to face with the
problem. The tuner was installed inside
an all-metal house trailer and AM
stations were nonexistent. An outside
antenna was the only answer. The
problem was to connect the AM section
of the tuner to the FM antenna with-
out affecting the performance of either
AM or FM sections.

Fig. 1 shows the original circuit.
It is found often in present-day AM-—
FM tuners. The FM antenna coil pre-
sents an impedance of 300 ohms to the
antenna. By disconnecting the center
tap of the antenna coil, a capacitor can
be inserted that will have a low re-
actance at the FM band but a high
reactance at the broadcast band. With
a low reactance at this point, perform-
ance of the FM section will not be
impaired.

Because of the impedance of the
ferrite antenna, which is extremely
high, impedances must be matched
carefully. This is done by C2 (Fig. 2)
and the capacitance ratio between C1
and C2. It provides an impedance ratio
of 80.

Do not change the value of C2 to
obtain more signal strength. If the
impedance ratio is less than 50, image
rejection will be impaired by lowering
the Q of the ferrite antenna. Instead,
reduce the value of C1. If the value
of C1 is reduced too much, a slight loss
of signal strength may be noticed on
the FM band. The values shown are
about optimum, and no change can be
detected in FM signals by shorting
out Cl.

Fig. 3 shows another type of antenna
input circuit and the method of match-

STONER

ing the ferrite antenna to the lead-in.
Modified connections and parts are
shown in dashed lines.

The circuits have been tried in many
different makes of tuners and each has
provided an improvement. It will work
equally well if the cold end of the
ferrite antenna goes to the a.v.c. cir-
cuit. Also, it will improve tuners using
spiral loop antennas and antenna coils.
If your tuner uses an antenna coil,
disregard the primary winding and
connect C2, the 5-puf capacitor, to the
end of the secondary coil connected to
the tuning capacitor. If it uses a spiral
loop antenna, wire it just as you would
with a ferrite antenna. END

T0 FM CKT

= TO AM CKT

3 T
FERRITE AM ANT l% £
|

Fig. 1-—Original AM-FM antenna
circuit.

" O i CKT

TO AM CKT

Fig. 2—The modified tuner circuit.
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Fig. 3—An antenna input circuit.
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Tape Phonograph

The Ampex 612 stereophonic tape
phonograph is designed solely to play
prerecorded tapes in home music sys-
tems. Intended for stereophonic (binau-
ral, bi-fi, etc.) tapes, it will also play
full- or half-track tapes. Each of the two
620 speakers has its own i0-watt am-
plifier to amplify the signals from its
own half of the tape. The player itself
operates at 7% inches per minute and
on Ampex standard tape No. 5563 has
a response within +2 db from 40 to
15,000 cycles. The 612 will also be sold
without its case, for inclusion in custom-
built systems.
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Miniaturization

Four transistors are packed into
this hearing aid, which the manu-
facturer (Sonotone) says is the
smallest and lightest the company
has ever made. Measurements are
1% inches long, 1% inches wide
and a little less than 1% inch thick.
Only control is the volume control
plus switch seen at the top. The
microphone is behind the six small
holes, the grill at the top being
ornamental etching on the metal.
An earpiece and plug-in cord com-
plete the unit.

Micro-cel]

This button-size cell has been
developed by the Elgin Wateh Co.
with the idea of future use in an
electric wrist watech. It delivers
an open-circuit voltage of 1.15, and
models have been made with a
theoretical capacity of 130 milli-
ampere-hours, of which at least
85% is realizable. Voltage remains
practically constant during dis-
charge, and life is long—at least
one year of shelf life prior to being
placed in service, plus up to two
years of service life.

Communications

Smallest two-way field portable ever built is this 12-
transistor-plus-1-tube v.h.f. radiophone transceiver. It oper-
ates on preset frequencies in the 45-50-mec band, has only
two controls (push-to-talk and volume control with switch).
The receiver, an all-transistor superhet, uses 10 transistors;
the transmitter, 2 transistors and a tube. The receiver is a
true vest-pocket unit and could be built independently for use
as a listening-only device, to link a soldier with his platoon,
for example It was developed for the Signal Corps by RCA.

RADIO-ELECTRONICS
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Visual Tone Controls

Tone control curves you can see are
featured by European and American audio
equipment.

In the Bell & Howell phonograph-radio-
tape recorder control panel the visual tone
control consists of a rubber or plastic strip
mechanically linked to the LEVFL, BASS and
TREBLE controls so that it moves up or down
a scale, showing the level at bass, middle
and high ranges in the form of a smooth
curve (photo right). Once the treble ahd
bass controls are set, the curve may be
moved up or down by the LEVEL control,
increasing or decreasing volume without
altering frequency response.

An auxiliary loudness control protects
against high or low tonal loss at decreased
volume levels, and pushbuttons are used to
equalize the circuits for the various record-
ing curves. An additional feature of a num-
ber of the new Bell & Howell models is the
oscilloscope seen at the right in the photo.
It acts as a tuning indicator for AM and
FM radio, makes a convenient recording
level indicator for tape and may be adapted
to a number of other applications.

The ReVox preamplifier (ELA A-G, Zu-
rich, Switzerland) has a less direct system.
Bass and treble curves are printed on the
panel and these are continued to coincide
roughly with various positions of the step
tvpe bass and treble controls. Thus the user
can see an approximation of the response
curve. The bass curve is calibrated from
50 to 500 cycles and the treble from 1 to
10 ke, with extrapolations to 20 ke.

NOVEMBER, 1955

L= m!,";f
e

&
l-_l

o k-
iy

v

Electronics

This electronic manipulator reflects to the
operator the forces felt by the “slave arm,” giving
the “feel” necessary when performing delicate
operations with sensitive or fragile equipment.

It reproduces the seven basic motions em-
ployed in grasping, lifting and turning objects.
Two master handles are connected to two siave
hands by electrical cables. Earlier man ators
connected slaves to masters by mechanical link-
ages, limiting the distance between them to about
12 feet. This system increases the distance t
everal hundred feet and can be modified f
even greater separation. The operator watches
the hands’ action with three-dimensional tele-
vision. An important feature is the servo-
mechanism system to refleet work loads and
esistances to the operator. \Vithout it, it is
nearly impossible for him to know and contro
the forces applied at the slave arm. It was deve
oped by the Argonne National Laboratory t
handle radio-active materials.

To operate the manipulator, the scientist grasps
the master handles, moves and turns them exactly
as the robot hands are to move.
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Transistor Portables

This seven-transistor receiver
has power and volume compar-
able to small line-operated ra-
dios. Using seven transistors
it plays 2,500 hours on one set
of batteries. This represents
about 2 vears for an averag
set. Made by Raytheon, the set
is the second transistor portable
put out by that company.
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Strz'ngz'ﬂg beads to reduce feedback :

an interesting frame-lock circust;

electronics and the z/az'ry ferd

By SOL HELLER

EMEMBER in the old Westerns

how the hero drew a bead on the

villain? Well, you may be draw-

ing a bead pretty soon, too, if
you're a service technician. The Ferrox-
cube Corp. of America has developed
beads for reducing high-frequency feed-
back. The beads (see photo) are
threaded onto wires.

Supply leads in radio and TV sets
form a path along which high-frequen-
¢y signals can go astray. Instead of
traveling the straight and narrow path
to the speaker or cathode-ray tube, r.f.
and if. signals can feed back to input
stages. Regeneration or degeneration
may result, impairing set performance.

So why not decouple the leads? Why
string along with beads?

Well, simple decoupling with capaci-
tors may not be satisfactory because
parasitic resonance can be set up by the
combination of lead inductance with the
circuit capacitance. Adding series in-
ductance to choke out the offending
feedback is, for the same reason, an
uncertain remedy.

Ferroxcube’s solution is to thread
shielding beads onto supply leads that
may introduce trouble. The permeabil-

FERROXCUBE BEAS
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Fig. 1—Diagram of part of heater circ-
cuit showing use of Ferroxcube beads.
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ity of these beads is high. As a result,
the inductance of the lead is greatly in-
creased—so much so that the lead now
functions as a choke for high-frequency
signals.

Furthermore, high losses take place
in the beads at frequencies exceeding
500 ke. Any r.f. or i.f. oscillations set
up in the leads despite this choke action
will be severely damped by the losses in
the beads.

An example of how the beads may be
used practically is illustrated in Fig. 1.
The sketch shows part of a heater line
in an AM-FM receiver using a three-
section decoupling network. The resistor
in the first section acts as a voltage-
dropping as well as a filter unit. The
two other sections each consist of a
piece of hookup wire with three beads
positioned at either end. The leads are
shunted to ground .0015-uf capacitors.
Thus, the choke action of the beads is
supplemented by the filtering action of
the capacitors. Feedback by way of the
filaments is thus suppressed.

Courtesy Ferroxcube Corp. of America

Ferroxcube beads
strung on a wire.

used for decoupling supply leads from
the power supply to the front end.
These are long leads that often pick up
i.f. signals. The more beads used, the
greater the choking and damping effect.

Motorola Frame-Lock circuit

The problem of noise in weak signal
areas is one that has been separating
the men from the boys among TV en-
gineers for some time. Horizontal pull-
ing, vertical roll and related symptoms
are often produced under such condi-
tions, substantially lowering set own-
ers’ pleasure-to-pain ratio.

Special noise inverters and noise can-
celler circuits have been included in
various receivers to prevent noise from
upsetting receiver performance. A new
kink in noise cancellation, used by Mo-
torola in its late-model TV sets (chassis
TS-525, 528, 603 and others), is worthy
of honorable mention.

The principle of feeding oppositely
phased noise pulses to the plate circuit
of the video amplifier, causing them to

Ferroxcube beads are likely to be cancel, is not new; the means used to
6CB6 12BY7 4T0put
3R0 IF AMPL VIDEQ AMPL ) g TOCLPpER
05
i 005
- 1K VIDEO DET 1
= n
u Il e
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001 ;
K
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Courtesy Motorola

Fig. 2—Schematic diagram shows circuitry of the Motorola Frame-Lock.
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NOISE PULSE
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Fig. 3—Action

achieve this in Motorola sets is. N -
torola obtains this noise reduction wit 1-
out using a special noise canceller or 1-
verter tube, which in itself is intere t-
ing.

The circuits in the anti-noise bat le
are shown in Fig. 2. The third if. a 1-
plifier operates class A for video  f.
signals, passing them on to the vic o
detector and video amplifier withc 1t
even inspecting their credentials. Wt in
a noise pulse comes along, however, 1 1e
circuit becomes less amiable. Le’s
analyze it a bit.

The i.f. signals that reach the sere :n
grid of the 6CB6 are bypassed to
ground through L1 and C2, series-reso-
nant to these frequencies. The L1-C2
network, however, offers a high im-
pedance to noise signals. Unbypassed
noise currents thus flow, developing
noise voltages in this cireuit.

Noise appearing at the control grid
of the third video i.f. tube momentarily
drives the tube to zero bias (Fig. 3-a),
causing the screen current to rise and
the screen voltage to fall. This drop in
screen voltage, occeurring at the noise
frequency, is a negative-going pulse.

Noise pulses get to the video ampli-
fier plate eircuit (point B) via two
paths. One is conventional, through the
video detector (Fig. 3-b) and video am-
plifier, and appears as a positive-going
pulse at point B.

The noise signal is also fed to point
B through the third if. tube’s screen
circuit (Fig. 3-¢); the noise signal tak-
ing this route is negative-going. The
two oppositee-going signals are almost
equal in size, and cancel out (Fig. 3-d).
Long-duration noise pulses are particu-
larly subdued in this electronic hara-
kiri circuit, eliminating vertical picture
flopping.

Recording cattle behavior

The behavior of cattle can now be
electronically recorded, according to an
article in the English magazine Elec-
tronic Engineering. Which brings up
the question: Who cares how cattle be-
have? Ranchers who raise them do! A
knowledge of their behavior can provide
the basis for improved techniques of
grazing management.

Portable recording equipment is
strapped to the animals to be studied.
Basically, the equipment consists of a
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f Frame-Lock circuit.

recording box and switches. These units
are mounted on a leather harness. The
animal can wear the harness for several
weeks without noticeable discomfort.
Information needed includes how

TECHNICAL REPORTS

much time the animal spends walking,
standing, lying down, grazing and
chewing the cud; also, the total number
of his leg and jaw movements.

Every time the animal takes a step,
one type of switch is activated. When
he lies down, the pressure of his body
actuates another switch. Jaw move-
ments operate a jaw switch; correspond-
ing electric impulses are set up by each
such jaw movement. One switch is ac-
tivated by head-up and head-down
movements. The head-down motions are
recorded as grazing, head-up as cud-
chewing. An electronically energized
pen traces on paper the various sym-
bols corresponding to the different
movements of the animal and records
them for future study.

Comparison tests made with unhar-
nessed cattle show that the harnessed
animals do not mind this invasion of
of their liberties. END

AUTO RECORD PLAYER

The record fan can now take his
music with him on the road. A record
player (see photo) that goes mobile
has been announced as an accessory
for Plymouth, Dodge, DeSoto, Chrysler
and Imperial 1956 cars. The numerous
problems of a mobile record player—
one that would not be affected by sud-
den starts and stops, curves and rough
roads—were solved by CBS Labor-
atories with a unit that plays 7-inch
records, transeribed on both sides. The
records turn at 162 r.p.m. and give
up to 45 minutes of music or an hour
of speech on each side. Thus the diffi-
culties of record changing (nearly im-
possible with an automatic changer
under road conditions and dangerous
if frequent manual changing is neces-
sary) are overcome. Records can be
changed during stops at filling stations
or lunch counters, or the canned-music
addiet ecan pull to the side of the road

when he needs to change records.

The Highway Hi-Fi plays through
the speaker of the car radio and uses
its amplifier. The turntable—built by
CBS-Columbia—is mounted in a shoek-
proof case, installed just below the
center of the instrument panel. The
pickup is a ceramic unit with a sapphire
stylus. Tests have demonstrated that
it is extremely difficult to jar the arm
off the record—or even make it jump a
groove—under rough road conditions.

The special records already include
selections from the classies, such as
Tschaikovsky, Borodin and Ippalitov-
Ivanov, jazz music rendered by the
orchestras of Andre Kostelanetz, Percy
Faith and Paul Weston, a series of
dramatic readings and—for the younger
passengers—Gene Autry and Davy
Crockett. Six dises are given to the
END

customer with each player.
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A novel method of
synchronizing traffic
lights with a tape
recorder and

radio control

By ROY R. NEWSOM*

OR many years radio and traffic en-
gineers have been working with
the idea of regulating traffic lights
by wireless radio control. The first

successful effort known was in France
in 1937 where they had a surprisingly
efficient microwave system for turning
traffic lights red to give fire trucks and
the like the right-of-way in emergen-
cies. Their activities were reported in
the Dec. 2, 1937, issue of Wireless World
magazine,

But a system of continual integrated
cycling of all the lights in an entire
traffic system by radio is a different
matter. A number of companies con-
ducted experiments in that direction
over a period of years, but until recently
no one evolved a control system capa-
ble of transmitting the necessary hun-
dreds of switching funections and sepa-
rating them at the intersections. The
Colorado Electronics Corp. has installed
a successful system at Greeley, Colo.
This project revived interest in the
idea and it is again getting consider-
able attention.

Of the several possible approaches to
synchronizing traffic lights by radio
control, two are currently receiving
most consideration. One method is to

“President, Colorado Electronics Corp., Gree-
ley, Colo.
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switch the lights with a conventional

intersection controller, using a syn-
chronous or clock type niotor with at-
tached switches and reset this contwroller
periodically by transmitting an im-
pulse to throw a reset switch in the
controller mechanism. This is compara-
ble to the system of resetting electric
clocks by timed pulses. It requires a
minimum of radio transmission and is
the easiest and simplest approach to
exerting a limited control over the
lights from a central control point.
With this method cycling flexibility is
limited to that of the controller, but the
controller retains its timing relation-
ship with controllers of other intersec-
tions.

The other approach is to eliminate
the old type controller altogether and
use an intersection control unit moti-
vated entirely by radio transmission.

The first method largely eliminates
the problem of cabling the old type con-
trollers together for synchronization.

Traffic engineers have been much con-
cerned with the cost of cabling their
controllers. But they have become ac-
customed to the old controller, have ac-
cepted its limitations and have been
interested only in eliminating the cable
often used to interconnect them to re-
tain their scheduled timing eycles.

Our survey, however, indicated a
definite need for an improvement over
the old controller as well as the elimin-
ation of cable. And most students of
traffic conditions are in full agreement
with our conclusion in this respect.

Actually, the traffic engineer needs
more control over his traffic lights than
he now has. He needs more flexibility in
setting traffic patterns, but even more
he needs more controllers than he can
purchase at present market prices. The
average city wants the maximum con-
trol over traffic for maximum safety
and convenience, but in practice can
afford controllers for only a minimum
amount of regulation. The situation
calls for a controller which will give
efficient regulation at a price which will
permit cities to install them in suffi-
cient numbers to achieve real traffic
safety. We felt that there was a press-
ing need to build a completely new
product, and that is what we did!

In a typical installation for a small
city such as Greeley, we used a tape
recorder as the storage mechanism for
coded signal voltages recorded on the
tape and then reproduced continually
for broadcast. The signals are processed
through a premodulation unit and then
fed into a conventional transmitter
much the same as ordinary microphore
output.

At each intersection is a convention-
al receiver. The receiver output is fed
into a decoder unit which decodes the
signals and selects those intended for
that particular intersection. The signal
pulses activate mercury switches and
the switches handle the lamp load. The
intersection unit includes a synchronous
motor which is turned on and off by
radio. In the event of a radio failure
at the base station or in the intersec-
tion unit, this motor automatically as-
sumes cycling of the traffic lights and
a small red light on the controller box
signals that the intersection is on what
we refer to as “manual’ control.

RADIO-ELECTRONICS
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The transmitter used in the Greeley
project is a standard Motorola type
PA-9355 designed for FM mobile com-
munications in the u.h.f. band. (Our
operations are at 454.15 mec.) It is
rated at 18 watts output and designed
for a 30-kc bandwidth.

Our receivers are also standard Mo-
torola units, model PA-9344, designed
for mobile use with the PA-9355 base
station transmitter. In spite of the rel-
atively narrow-band design of the
equipment, we can put several systems
in this band with overlapping radiation
patterns and operate without interfer-
ence between systems. This feature was
necessary to accommodate systems in
neighboring cities.

Receiver sensitivity is not eritical
when relatively high transmitter power
is used and field strength is high.
Conversely, some receivers with high
sensitivity will operate well from a
weaker field. Our operation requires
that the radiated field be sufficient for
the design of the receiver used.

For average installations a band-
width of 30 ke is sufficient; for a more
complex system in a larger city desiring
several independent systems, 60 ke
might be required to insure that one
system does not interfere with another.

The novel modulating, filtering and
decoding circuitry of our units gives
maximum protection against interfer-
ence from other transmissions, screens
out “skip” interference and permits
operation with a signal-to-noise ratio
far below that required for conven-
tional communications. This permits
maximum use of radio spectrum.

We cannot detail the tape-making
process, the premodulation circuitry or
the decoding action, but the system is
capable of transmitting hundreds of
switching functions simultaneously with
maximum integration and control. It
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Left—An
stalled on a conventional traffic-
light fixture.
nician checks intersection unit.

is capable of handling the traffic system
of any Ameriecan city.

The tape mechanisms are our own
design and construction. They are
conventional units, dual-track record-
ing at a speed of 1.875 inches per
second. All switching functions of the
tape mechanisms and other base sta-
tion components are entirely automatic.
The system is designed for unattended
operation.

Magnetic drums or other storage
methods may be used in lieu of the
tape mechanisms if individual installa-
tion requirements so indicate.

Our system is very simple to install.
A qualified electrician can install six
intersection units per day. Mainte-
nance is simplified by unitized assem-
bly; the intersection unit consists of
four plug-in subunits and may be
exchanged and taken to a shop for
repair.

There are many advantages to our

ELECTRONICS

intersection unit in-

Bottom—Tech-

it lowers eosts per intersee-

system:
tion; no ditching or expensive cabling;
maximum flexitility of control; simple

and economical maintenance; port-
ability; units along a highway or traffic
route can be removed and plugged in
at new locations should it become nec-
essary to reroute traffic or change the
course of a highway. Little features,
such as automatic control over fire
routes or other specific traffic lanes,
may be easily included. Mercury switch-
ing helps prevent fires or explosions
from sewer gas or other explosive
vapors. Many of our switches with
several years’ service show no sign of
wear. The flexibility of the system
permits the controlled variation of the
cycling of one light, any group of lights
or the entire city traffic pattern as
many times per day as is desired. The
controllers may be used in conjunction
with other types of controls or may
replace them. END
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MAGNETIC
INDUCTION
FLOWMETER |

Device measures rate of flow
of liguid metal through pipe

By THEODORE C. JAY, JR.

N chemical process work, it is often
necessary to measure the velocity or
rate of flow of liquid metals or elec-
trically conductive fluids through

a pipe. Various mechanical devices have
been used for this type of measurement,
but their accuracy and speed of re-
sponse are not satisfactory for many
applications. A new instrument called
a magnetic-induction flowmeter has
been developed which measures the
fluid velocity electronically. It is more
accurate and responds faster than the
mechanical devices.

A simplified magnetic-induction flow-
meter circuit is shown in the diagram.
A portion of an insulated pipe is sus-
pended within the air gap of an electro-
magnet. The winding of the electromag-
net is excited with d.c. supplied from a
d.c. magnet power supply. When a
liquid metal such as mercury passes
through the pipe, the moving mercury
cuts the magnetic lines of force set up
across the air gap of the electromag-
net. Consequently, a voltage proportion-
al to the rate of flow of the mercury
is induced in the mercury and appears
across the electrodes. This voltage is
fed into a d.c. amplifier. The output is
measured with a d.e. voltmeter. When
the voltmeter is properly calibrated,
the rate of flow is directly indicated on
the meter scale.

The operation of this flowmeter is
similar to that of a transformer. When
a.c. is applied to the primary winding
of a transformer, the constantly
changing magnetic flux in the core
sets up constantly changing lines of
force around the core. These lines cut
the turns of the secondary winding and
induce a.c. voltages in it. If d.c. volt-
ages are applied to the primary wind-
ing, the magnetic flux in the core will
not change and no voltage will be in-
duced in the secondary winding. How-
ever, if the secondary winding can be
rotated with respect to the primary as
in a synchro or a generator, the con-
stant lines of force set up around the
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PIPE

A cylindrical hore ELECTRODES
in a rectangular
block forms the flow
tube of the unit. HOUSING/

core will be cut by the moving turns
of the secondary and an a.c. voltage
proportional to the speed of rotation
will be induced in the secondary wind-
ing. In other words, when an electrical
conductor is moved in a magnetic field
in a direction cutting the lines of force,
a voltage proportional to the velocity
of the conductor is induced in this con-
ductor. This is the prineiple of the mag-
netic induction flowmeter.

The d.c. flowmeter cireuit is not satis-
factory for very low flow rates because
the induced voltage is too small for
stable d.c. amplification. Therefore, for
these flow rates an a.c. flowmeter cir-
cuit is used. The circuit shown in the
diagram can be converted to a.c. opera-
tion by replacing the d.c. magnet power
supply, the d.c. amplifier and the d.c.
voltmeter with similar a.c. units. How-
ever, since the magnetic flux within
the air gap of the electromagnet will
now be constantly changing, an a.c.
voltage called the no-flow voltage will
be induced in the mercury even though
the mercury is standing still. This
situation is similar to that of the trans-
former with fixed primary and second-
ary windings in which an a.c. voltage

NET

is induced in the secondary berause of
the changing flux in the transformer
core.

Therefore, when the mercury flows in
the pipe, two a.c. voltages will be in-
duced in the mercury and will appear
at the electrodes. The first voltage is
proportional to the rate of flow; the

'second is the no-flow voltage.

To eliminate the effect of the no-flow
voltage, the a.c. voltmeter can be pro-
vided with a manual zeroing adjusting
screw. The voltmeter can then be ecali-
brated by setting the needle tc a zero
reading when only the no-flow voltage
is present. Afterwards, very small
rates of flow can be read directly on
the voltmeter. The calibration must be
made very carefully. The rates of flow
are sometimes so small as te make ac-
curate reading difficult. END
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SQUITCH PANEL

TEST INSTRUMENTS

A component substitution unit

that will solve those rm//}r

tough ones

By H. A. HIGIISTONE

OME refer to it as “squegging.”
Others call it “ringing” in the
horizontal sweep circuit. “Squitch-
ing” is the one I'll buy. It was in-

vented by a nice old lady TV customer
of mine to describe that rough, beaten-
up raster shot through with bright
horizontal streaks which every TV
repairman has encountered.

Squitching is easily stopped—in most
cases. Simply replacing the horizontal
oscillator or output tube often cures it.
Sonmetimes readjusting the locking-
range trimmer or horizontal-frequency
slug can be the answer. Again, a
loused-up Synchroguide waveform may
be causing the trouble.

However, to every TV bench there
eventually comes a squitcher which
continues to squitch—often intermit-
tently—in spite of everything. Mass
replacement of parts or some similar
brute-force technique is the only means
of subduing it. Chassis such as these
frequently account for that vacant
stare and twitching facial
(squitching) one notes in certain TV
repairmen.

Stubborn squitchers lost me a lot of |

hours. But no longer; not since I con-
trived my Squitch Panel (Pat. Not
Pending). A squitch panel is cheap
and easy to construct, screwdriver-
simple to use and tells its operator in
words of one syllable exactly why some
chassis persist in squitching and exactly
how to stop it.

My squitch panel is a bare 3 months
old, but already it has taken on three
rough squitchers and nailed them in an
average of 20 minutes per chassis. Cost
of parts used totaled less than 50c, net.

The panel is a piece of heavy sheet
metal 8 x 12 inches, flanged at the
bottom to stiffen it. (Having gained
hindsight, I would now suggest making
the chassis of the squitch panel from
insulating material, rather than metal—
reduces shock hazard. I’ve had several
minor but unpleasant bites which would
never have occurred had my panel becn
a nonconductor.) It mounts a dozen
potentiometers ranging from 500 ohms

A A

Output from a sync separator circuit.
I’anel quickly straightened it out.
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muscles |

to 5 Each is used as a

megohms.
rheostat, two leads from each being
brought to insulated telephone tip jacks

mounted under each pot. Two dozen
patch-cords, each with a phone tip at
one end and an alligator clip at the
other, complete the squitch panel.

How to use it? Clamp the panel to
the afflicted chassis via two small C-
clamps permanently bolted to the panel.
Next, lift one side of each significant
resistor in the horizontal oscillator cir-
cuit and replace it with a suitable pot
on the squitch panel. (To prevent errors
when later reconnecting, color-code each
lifted resistor and the point from which
it was lifted. I use various shades of
nail polish for this purpose: green,
blue, purple, yellow, etc.) Set each pot
to the value of the lifted resistor it
replaces. Now fire up your TV set and
you are in business.

Operating the panel is pure cut-and-
try. It’s a matter of changing the value
of the pots, singly and in combination,
until a setting or settings are found
which stop the squitching. Then simply
measure the value of each pot and reach

Partial rear view of squitch panel.

for the resistor barrel. I've nailed three
rough chassis in a row—just as simply
as that.

Admittedly, this is TV servicing on
a really by-guess-and-by-gosh level. But
if one can get an answer fast by using
a stone hatchet, why snootily stick to
slide-rule approaches?

To cite a case in point, a stubbornly
squitching Admiral 19B1 was kayoed
instantly by taking the advice of my
squitch panel and replacing R428 (150,-
000 ohms) with a 390,000-ohm resistor
—1In the grid circuit of the horizontal
oscillator. Then there was another
mean squitcher which instantly straight-
ened out and flew right after a 5,600-
ohm 6SN7 plate load resistor had been
replaced by 7,800 ohms, as the squitch
panel dictated. This latter chassis had
obviously given someone a very, very
bad time, judging by evidence of whole-
sale component lifting in the horizontal
oscillator section. Anyway I will pay
a substantial sum for just a quick look
at the slide-rule approach which would
have set me right on chassis such as
these.
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Another toughie was a Packard-Bell
chassis 2201-4, about 4 years old, which
would no longer hold vertically for
longer than 2 or 3 minutes at a time.
Routine investigation dug up nothing.
Neither substitution, use of the scope
nor voltage and resistor checking
bought me anything. (I forgot to men-
tion that the focus of this set was im-
paired also and that no amount of
resistor juggling across the focus coil
did the slightest good.)

While I idly clipped resistors and

oy

capacitors hither and von in the vertical
section, my squitch panel suddenly in-
formed me that connecting an 18,000-
ohm resistor between the cathode of
the vertical output tube and the height-
control pot arm would make the set
hold, but good. It also restored the
picture to proper focus! That cure-all
resistor had to be 18,000 ohms, too.
Less resistance clobbered the picture,
a greater amount put things right back
to where I'd started.

This yarn makes little if any sense
electrically. Anyway, I can’t make any
even after staring at the schematic
from every angle, including upside
down. Drawing a long bow, one might
come up with something halfway sen-
sible regarding the vertical hold, but
the focus . . . !

My squitch panel has paid for itself
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many times over, and even so it repre-
sents only a start toward a gadget of
much greater value and far wider scope.
For instance, my panel now mounts an
assortment of 450-volt capacitors, each
provided with its pair of tip jacks,
polarized plus and minus. This little
addition enables me to substitute every
major filter and decoupling capacitor in
a chassis in bare minutes. All at once,
too—not one at a time.

Also tacked onto my now-crowded
squitch panel are a couple of mica

Squitch panel in operation—several components are being substituted.

compression trimmers in the 40--600-uuf
range. They will be brought into action
the next time I tackle one of those
Packard-Bells or Spartons with a hair-
trigger horizontal hold—one of those
dogs which refuse to hold even though
every component in the area is quite
within factory limits, all waveshapes
and voltages right on specs. I have a
strong suspicion that juggling the
values of those .0015-uf capacitors
tacked onto pins 5 and 7 of the 6AL5
a.f.c. tube, plus juggling resistance
values in the vicinity, might quickly
straighten out such cases.

Why? I'm no more interested in the
why than I’m interested in why chang-
ing R428, aforementioned, made a
Christian out of that squitching 19B1.
Oh sure, it’s easy to deduce owlishly
that a shift in value somewhere upset

some R-C, R-L or L-C network; that
changing R428 exerted enough electrical
leverage to cancel out the upset. But
I still don’t care, and neither does your
customer, whether you use a bow and
arrow or a water-cooled electronic
computer to get his magic lantern
working again. Speed is the essence,
and that’s exactly the category in
which the squitch panel gets straight
A’'s.

The squitch panel has further demon-
strated its value in the matter of hori-
zontal pulling, or bending if you prefer.
Only once, true, but only one oppor-
tunity has presented itself. This in-
stance involved an ancient 12-inch
Westinghouse which had developed
about a 45° bend in the top 15 or 20
lines. If you chose to believe that set,
a wind of supersonic velocity was blow-
ing from right to left in the top % inch
of the picture, bending heads, scenery,
door jambs, etc. indiscriminately to the
left, but good. The customer did not
like it. That is what he said, anyway.

Investigation with my scope soon
revealed a peculiar pattern (see dia-
gram) coming out of the syne separator
(heading for the 6AL5 a.f.c. diodes).
Note arrows pointing to areas A-A
and the reason behind the big wind.

This was an interesting discovery;
it was also informative—it localized the
cause. But what to do? How to level
off that pattern? All components
measured out right on the nose; sub-
stituting tubes brought me absolutely
nothing.

What to do? I'm no engineer. So I
put the question to my squitch panel
and it supplied the answer immediately
and painlessly. Change such-and-such
resistors, it stated dogmatically, and
you have it, Buster! I don’t recall the
values of the resistors, I didn’t then
even know their exact location in the
sync separator region, I was flying
blind, strictly.

I changed the resistors, though, and
the door jambs thenceforth were
straight up and down, exactly as the
carpenters had built them. The super-
sonic wind fell off to a dead calm.
Screwdriver technique? Well, how do
you want to live anyway? Hard or
easy?

It’s not hard to see that the squitch
panel will not supply easy answers
indefinitely just by swapping resistors.
That’s one of the reasons for the com-
pression trimmers on my panel and
why I plan to expand this section
further sometime while I'm resting.
Even with this bit of business attended
to, the squitch panel still will not be
complete. R and C will have been sup-
plied as variables, but where’s L? And
L. as a variable we must have if the
squitch panel is to become a really
competent instrument. Take a snafu
in a video amplifier for instance; a
variable L or L’s in substitution might
easily come up with an answer in min-
utes. All one needs to fill in this depart-
ment are a few tapped inductances and
multipoint switches. END
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ANY writers
simtlarities between tubes and
transistors. Few mention their

point out the

differences or the problems
that must be solved in designing new
transistor circuits. Problems relating
to measuring circuits were discussed
in Rap1o-ELECTRONICS, February, 1955
(Transistor Voltmeter Design Prob-
lems).

After many experiments these prob-
lems were finally overcome and a high-
ly practical meter constructed. Its
features are:

high sensitivity—2.5 megohms per
volt;

compensation for temperature
changes and variations in input
resistance;

use as a microammeter as well as
a voltmeter (previous instru-
ments could not measure cur-
rent) ;

stability like that of a v.t.v.m—
no zero resetting over wide tem-
perature ranges.

In a simple transistor measuring
circuit there are two problems that
don’t appear in a v.t.v.m.

1. Temperature effects are serious.
They may be noticed just by working

Fig. 1—Experimental transistor circuit.
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Fig. 3—Schematic diagram of balanced
transistor circuit used for meter.
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ULTRA-SENSITIVE

TRANSISTORIZED METER

By I. QUEEN

with a transistor near an open window.
In one experimental voltmeter a special
switch was required for warm and cool
weather in addition to a normal temper-
ature control. The static current of a
transistor may change by as much as
99 per degree Centigrade! TUnless
your room is temperature-controlled, a
transistor meter may be impractical.

2. While frequent zero resetting due
to temperature change may be annoy-
ing, there is one problem even worse.
Note the following measurements made
on different transistors used in a cir-
cuit like Fig. 1. Resistor R represents
resistance of the signal source and was
varied as shown. Readings are in pa.

R (ohms)
o 0 100,000
A 55 18 52
Transistor { B 40 14 37
C 78 26 71

This ecircuit is useless for measuring
low currents because the current varies
with changes in source resistance. For
example, in a practical circuit using
transistor A, we would need 55 gua
through the meter in a reverse direc-
tion to zero it with input terminals
open. Now what happens when a
measurement is made? If the source
resistance is very small, the meter will
read too low by 37 (55 — 18) pa. Even
with a source resistance as large as
100,000 ohms, the error would still be 3
(55 — 52) ma. These are considerable
errors on a 0-50 or 0-100 micro-
ammeter. We can’t get around the
problem by using a 0-1 milliammeter
aided by a high-gain amplifier. The
amplifier will boost the error as much
as it does the gain. We can’t always
tell when this error is present and it
cannot be easily corrected like resetting
a zero reading.

The above problem is minimized in
the voltmeter of Fig. 2 by adding
multiplier resistance R1 In series with
source R2. When R1 is large enough,
it masks out errors due to changes in
R2. However, even a multiplier equal
to 100,000 ohms may give considerable
error. You can tost your transistor
voltmeter as follows: Zero it with
terminals open. Now short them. There
should be no shift.

These problems can be overcome in a
simple way by using a balanced two-
transistor arrangement (Fig. 3). Two
high-gain transistors are connected in
series, back to back. The input current
flows through each. It affects them
equally but oppositely so far as collector
flow is concerned. Therefore sensitivity

is increased, temperature effects cancel
out.

The microammeter was tested as
follows: After chilling for a few min-
utes in a refrigerator, it was placed
alongside a warm radiator. The pointer
remained substantially at zero in both
cases without need for adjustment.
Then the balanced instrument was test-
ed for zero change with variation of
input resistance. After carefully set-
ting zero with the terminals open, they
were shorted out—no perceptible change
in meter reading! This test was carried
out across the microampere terminals!
If you compare these results with those
shown above, you will agree that they
are remarkable. The balanced circuit
is, in fact, a stable microammeter for
it will measure without regard to the
resistance of the source.

Constructing the voltmeter

Having thus designed a sensitive
and stable microammeter, it is very easy
to add the voltmeter feature. All we
need is to add multiplier resistors for
each desired range. Fig. 3 shows three
voltage ranges: 0.2, 2 and 20 volts.
Others may be added as desired. The
balanced circuit assures linearity across
the scale (just as it does in a v.t.v.m.).

Here is the procedure for balancing
the transistor measuring set:

1. Short-circuit the current termi-
nals. The balance control will have no
effect now but the zero adjustment may
be set to zero.

2. Remove the short. Set the bal-
ance control to zero the meter again.
Now it should make no difference
whether the current terminals are
shorted, left open or terminated with
any resistance. This may be done after
the instrument is left on 2 or 3 minutes
to minimize drift.

In designing the meter I first deter-
mined that about 0.35-ga input is need-
ed to produce full-scale deflection. This
is about 3 megohms per volt. To allow
a margin of loss, a somewhat smaller
figure, 2.5 megohms per volt, was
chosen. A shunt (gain control) across
the meter reduces the sensitivity as
required (from 3 to 2.5 megohms per
volt). Now the multipliers may be
calculated. At 2.5 megohms per volt
this amounts to 5 megohms for the 2-
volt scale. The resistance of the tran-
sistors is taken as 30,000 ohms and
must be subtracted from the multipliers.

Here is how the gain is calibrated.
Connect a known voltage like a mercury
cell (1.345 volts) across the 2-volt
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The transistor microammeter.

terminals. Adjust gain (Fig. 4) as
required. Now all other scales should
be correct. For high precision you
may calibrate each range individually
just as for the 2-volt scale. Gain may
need slight correction if room temper-
ature is subject to considerable varia-
tion from time to time. It will not
have to be touched very often.

To avoid rechecking with a standard
voltage from time to time, a calibration
network 1is included (Fig. 3). After
the instrument is correctly calibrated
gain-wise (as with a mercury cell)
note the calibration reading. Next time
you question the gain calibration,
simply switech to cAL and see if the
standard value is obtained. If not,
adjust the gain till it is. The calibra-
tion network is powered by a small
penlight cell that will last its shelf life.

The panel switech is provided with
positions to short and open the input
terminals. These are convenient for
initial zeroing of the microammeter.

The most remarkable feature of this
measuring circuit is that it indicates
such low-current signals. The low
scale measures only 0.4 pa full scale!
Since the meter movement is 0-20 pua,
this represents a gain of 50. Yet the
input resistance is only 30,000 ohms.
Compare this with the input resistance
of a vacuum-tube microammeter. One
commercial unit, selling for about $100,
can measure as low as .01 ga full scale.
However, like all tube circuits, it meas-
ures current by forcing it through a
high grid leak. Actually it is measuring
voltage drop across the high resistance.
Naturally this means a large voltage
drop. In this particular commercial
meter there is a loss of 0.5 volt at full
scale. The transistor microammeter
drops voltage only about .01 volt, a
considerable improvement!

This instrument uses a highly sensi-
tive  0-20-microammeter movement.
Each transistor passes less than 75 ua,
so this is practical and safe. The safely
factor is about the same as with a
v.t.vm. using a 0-200-ga meter move-
ment. If lower sensitivity can be
tolerated, you may use a 0-50- or 0—100-
#a basic movement. The 0-20 costs
only a few dollars more than a 0-50
and is recommended. Some instruments
use a low-sensitivity meter (for ex-
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An inside view of the microammeter.

ample, 0-1 ma) and an added tran-
sistor amplifier. There is little if any
saving in money for a high-gain tran-
sistor costs a few dollars, too. In addi-
tion there will probably be complica-
tions due to drift and error of the
second transistor.

The meter circuit is drawn separately
in Fig. 4 for convenience, but the entire
instrument is housed in a7 x 5 x 3-inch
aluminum chassis box with back cover
(see photos). Voltage terminals are
more commonly used so they are on
the front panel. The current terminals
are at the side of the box. Normal
operation is with the switch at op which
signifies both “operate” and “open cir-
cuit.”

Several interesting features appear
in Fig. 4. The “short” switch damps
the meter and prevents bouncing the
pointer while the instrument is carried.
The “X 10” switch converts the meter
to read 0-200 @a and may be used
before applying unknown currents or
voltages which may overload the meter.
This switch also permits extending the
voltage range up to 200. The sensitive
0-20-ua itself is available for external
measurements through pin jacks.

This instrument is useful wherever

To
Lo o—AAAA | L Lo METER
x10) 2200 ? fr/'T
b= -
SHORT

+ @
020A NETER DIRECT

Fig. 4—Schematic of meter -circuit.
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a low-reading v.t.v.m. can be used. The
2-pa range can indicate weak grid cur-
rents, phototube output, discriminator
or bridge balance. The basic 0.4-xa
range permits supersensitive indica-
tions. It was tried in connection with
an inexpensive photovoltaic cell. On a
rather dark day the cell could not be
brought near a window without over-
loading the microammeter. Only by
closing the venetian blinds almost com-
pletely could the pointer be brought to
a readable value. In another experi-
ment, the meter was used to measure
the output of a crystal set. With only
a hand for antenna, the needle went
past full secale.

This instrument is so sensitive that
the pointer may be driven off scale just
by touching the test clips or plugs. For
example, the leads may have a phone
tip plug at one end, a battery clip at
the other. When the leads are plugged
into the instrument, touching the clips
may produce negligible deflection. How-
ever, if you touch the plug of one lead
and the ¢lip of the other, the needle may
deflect violently in one direction or the
other. This will occur if the clip is
made of a different metal than the plug,
and is due to contact potential. Remem-
ber that only .01 volt is sufficient for
full deflection.

Construction is simple, with no criti-
cal wiring involved. The unused pin
jack on the front panel can be omitted
or used as a terminal for a possible
200-volt range. END

Parts for transistor microammeter
Resistors: 1—220, 1—6,200, 3—&,800, 2—100,006, |—
470,000 ohms, 1—4.5, 1—6.2, |—45 megohms, I/, watt;
1—1,000, 2—25,000 ohms, potentiometers.
Miscellaneous: 2—2N34 transistors; |—0~20-ua meter
movement (Triplett 420 or equivalgnf); 5—1.5-volt
cells; |—single-pole 4-position swl?ch;.z—s.p.st
switches; 2—d.p.d.t. 7—pin jacks; [—
7 x 5 x 3-inch cabinet.

switches;
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to WORLD'’S LEADING W/ISANSRY INDUSTRIAL
MANUFACTURER LABORATORIES

OF ELECTRONIC
KITS ...

TRAINING
SCHOOLS

V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg-

s'olhn'g VTVM. Features peak-to-peak scales—etched metal est selling hi fi preamplifier kit. Features complete equal-
cu‘ct'nt boaxjd—l'% precision resistors—full wave rectifier and ization, 5 separate switch-selected inputs with individual
AC input circuit—reads rms and peak-to-peak AC, DC, and pre-set level controls, beautiful modern appearance, high-
ohms. quality components.

0-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose
;elllng oscilloscope kit, and the most successful oscilloscope from at prices ranging from $16.95 to $59.75. Power output
in history. Designed especially for color and black-and- range from 7 to 25 watts.

white TV service work. Its 5 megacycle bandwidth and new
500 Ke sweep generator readily qualify it for laboratory DX-100 TRANSMITTER: A 100 watt phone and CW ham trans-
applications. Features casy-to-assemble etched metal cir- mitter, offering the greatest dollar value available in the

cuit board construction.

ham radio field today.

Greatest Dollar Value Through Factory-To-You Selling!

ONLY

i1
i
Hni CAN GIVE YOU ALL

OF THESE DISTINCTIVE ADVANTAGES!

»
4

The Most Complete Construction Manuals for Easy Assembly.

Originality of Design—Developed Through Pioneering in the Kit Instrument
Field.

Greatest Dollar Value—Finest Quality with Real Economy.
Direct Contact with Manufacturer—Lower Price, Guaranteed Performance.

Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve
Performance.

High Quality Standard Components for Long-Life Service.

HEATH COMPANY 4 5ubsidiory g NTON HARBOR 20, MICHIGAN

of Daystrom, Inc,
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there is no substitute for

HEATHKIT QUALITY

YOU GET MORE: All first-run, top quality parts

—the latest in electronic design—complete and com-

MODEL  prehensive slep-by-step assembly instructions with

010 ygrge pictorial diagrams and assembly drawings.

Proven perjormance through the production of
thousands of kits.

Fall  Low CAPACITY
PROBE KIT

Scope invesligation of circuits encountered in TV re-

quires the use of special low capacity probe to prevent

loss of gain, circuit loading, or distortion. This probe

fealures a variable capacitor to provide NO. 342

correct instrument impedance matching. 5350
®

@

0 FSahZ ETCHED CIRCUIT

COLOR-TV

5" OSCILLOSCOPE KIT

This deluxe quality oscilloscope has proven itself through
thousands of operating hours in service shops and labora-
tories. Features the best in components—and the best in
circuit design.

Features amplifier response to 5 Mc for color TV work,
and employs the radically new sweep circuit to provide
stable operation up to 500,000 ¢ps. In addition, etched metal,
pre-wired circuit boards cut assembly time almost in half,
and permit a level of circuit stahility never before achieved
in an oscilloscope of this type.

Vertical amplifiers flat within +2 db -5 db from 2 cps
to 5 Mc, down only 1% db at 3.58 Mc. Vertical sensitivity is
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs
a 5UP1 CRT.

Plastic molded capacitors used for coupling and bypass—
preformed and cabled wiring harness provided.

Features built-in peak-to-peak cali- MODEL O-10

brating source—retrace blanking ampli- $695°
.

Also the ratio of attenuation can be con-
trolled. Shpg. wt. 1 Lb.

Q Aokl ETCHED CIRCUIT
SCOPE DEMODULATOR PROBE KIT

Extend the usefulness of your Oscilloscope by observing
modulation envelope of R.F. or LF. carriers found in
TV and radio receivers. Functions like NO. 337-C
AM detector to pass only modulation of

signal and not signal itself. Applied volt- $35.°
age limits are 30 V. RMS and 500 V. DC. shpg. wt. 1 th.

6 75602kl ETCHED CIRCUIT
3" OSCILLOSCOPE KIT

This compact little oscilloscope measures only 9%"” H. x
64" W. x 1133” D, and weighs only 11 lbs! Easily em-~
ployed for home service calls, for work in the field or is
just the ticket for use in the ham shack or home work-
shop. Incorporates many of the features of the Model
OM-1, but yet is smaller in physical size for portability.
Employing etched circuit boards, the Model OL-1 fea-
tures vertical response within + 3 db from 2 cps to
200 Kc. Vertical sensitivity is 0.25 V. RMS/inch peak-to-
peak, and sweep generator operates from 20 cps to 100,000
cps. Provision for r.f. connection to deflection plates for
modulation monitoring, and incorpo- MODEL OL-1
rates many features not expected at
this price level. 8-tube circuit features 5295.0
a type 3GP1 Cathode Ray Tube. Shpg. Wt. 14 Lbs.

fier—push-pull amplifiers and step-at-
tenuated input. Shpg. Wt. 21 Lbs.

Q A2kl ETCHED CIRCUIT
5" OSCILLOSCOPE KIT

This is a general purpose oscilloscope for the more usual
applications in the service shop or lab, yet is comparable
to scopes costing many dollars more.

Features full size 57 CRT (5BP1), built-in peak-to-peak
voltage calibration—3 step input attenuator—phasing con-
trol—push-pull deflection amplifiers—and etched metal pre-
wired circuil boards.

Vertical channel flat within +=3 db from 2 cps to 200 Kc,
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM-]
sitivity at 1 Ke. Sweep circuit from 20
cps to 100,000 cps. A scope you will be 5495.0
proud to own and use. Shpg. Wt. 21 Lbs.

A Subsidi
HEATH COMPANY /ooy BENTON HARBOR 20, MICHIGAN
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fill ybur test requirements

WITH HEATHKITS

DESIGNED FOR YOU: Heath Company test
equipment is designed for the maximum in con-
venience. Besides being functional, Heathkits rep-
resent the very latest in modern physical appear-
ance, and incorporate all the latest circuit design
features for comprehensive test coverage.

0 75202 ETCHED CIRCUIT

VACUUM

wee VOLTMETER KIT

Besides measuring AC (rms), DC and resistance, the
modern-design V-TA incorporates peak-to-peak meas-
urement for FM and television servicing.

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150,
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14,
40, 140, 400, 1400, and 4000. Ohmmmeter ranges are X1, X10,
X100, X1000, X10K, X100K, and X1 megohm. Also a db
scale is provided. A polarity reversing switch provided
for DC measurements. and zero center operation within
range of front panel controls. Employs a 200 Ha meter
for indication. Input impedance is 11 megohms.

Etched metal, pre-wired circuit
board for fast, easy assembly and re- RO DELIVLZA
liable operation is 50% thicker for
more rugged physical construction. 1% $245.°
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs.

6 7%4%[ ETCHED CIRCUIT
RF PROBE KIT

The Heathkit RF Probe used in conjunction with any
11 megohm VTVM will permit RF meas- no. 309-C
urements up to 250 Mc with + 10% accu- 5350
racy. Uses etched circuits for increased .
circuit stability and ease of assembly. Shpg. Wt. 1 Lb.

0 W[ ETCHED CIRCUIT
PEAK-TO-PEAK PROBE KIT

Now read peak-to-peak voltages on the DC scale of
any 11 megohm VTVM with this new probe, employ-
ing etched circuit for stability and low no. 338-C
loss. Readings made directly from 5550
VTVM scales, from 5 Kc to 5 Mc. Not >
required for Heathkit Model V-TAVTVM.shpg. wt. 2 Lbs.

9 7560l 30,000 VOLT D.C.
HIGH VOLTAGE PROBE KIT

For TV service work or similar application for meas-
urement of high DC voltage. Precision

multiplier resistor mounted inside plas- NO. 336
tic probe. Multiplication factor of 100 on $45°
the ranges of Heathkit 11 megohm 9
VTVM. Shpg. Wt. 2 Lbs.

(6) A
HANDITESTER KIT

The Model M=1 measures AC or DC voltage at 0-10, 30,
300, 1000, and 5000 volts. Measures direct current at 0-10
ma. and 0-100 ma. Provides chmmeter ranges of 0-3000
(30 ohm certer scale) and 0-300,000 ochms (3000 ohms
center scale). Features a 400 pa. meter for sensitivity of
1000 ohms/volt. Because of its size, the M-1 is a very

g St 20,000 OHMS /VOLT
MULTIMETER KIT

The MM-1 is a portable instrument for outside servicing,
for field testing, or for quick portability in the service
shop. Combines attractive physical appearance with
functional design. 20,000 ohms/v. DC, and 5000 ohms/v.
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500,
1500 and 5000 volts. Direct current ranges are 0-150 pa,
15 ma., 150 ma.,.500 ma., and 15 amperes. Resistance ranges
are X1, X100, X10,000 providing center scale readings of
15, 1500 and 150,000 ohms. DB ranges cover —10 db to

65 db. handy portable instrument that will fit in your coat
Features a 4%2” 50 pa. meter. Pro- pocket, tool box, glove compartment, or desk drawer.
vides polarity reversal on DC measure- MODEL MM-1 Makes a fine standby unit in the serv- MODEL M-1

ments. 1% precision resistors used in 52950
°

multiplier circuits. Not affected by

ice shop when the main instruments $I45°
[
RF fields. Shpg. Wt. 6 Lbs.

are in use, or is ideal for the hobbyist
or beginner. An unusual dollar value.  Shpg. Wt. 3 Lks.
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The Model TS-4 features a controllable
inductor for all-electronic sweep, improved
oscillator and automatic gain circuitry,
high RF output, center sweep operation,
and improved linearity. It sets a new high
standard for sweep generator operation,
and is absolutely essential for the up-to-
date service shop doing FM, black-and-
white TV, and color TV work.

Voltage regulation and effective AGC
action insure flat output over a wide fre-
quency range, Electronic sweep insures
complete absence of mechanical vibration.
Sweep deviation controllable from 0 up to

40 Mec, depending upon base frequency. Effective two-way blanking.
Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker

provides markers at 4.5 Mc and multiples thereof. Crystal
included with kit. Variable marker covers from 19 Mc to
60 Mc on fundamentals, and up to 180 Mc on harmonics.
Provision for external marker.

1

N

®

o

BENTON HARBOR 20,

MODEL T5-4

$4950

Shpg. Wt. 16 Lbs.

Abaldhl LINEARITY PATTERN
GENERATOR KIT

The new-design Model LP-1 produces vertical or horizontal bar pat-
terns, a cross-hatch pattern, or white dots on the screen of the TV
set under test. No internal connections required. Special clip is
attached to the TV antenna terminals. Instant selection of the pattern
desired for adjustment of vertical and horizontal linearity, picture size,
aspect ratio, and focus. Dot pattern presentation is a must for color
convergence adjustments on color TV sets. MODEL LP-1
Extended operating range covers all television chan- $225°
nels from 2 to 13. Produces 6 to 12 vertical bars or 5
4 to 7 horizontal bars. Shpg. W1, 7 Lbs.

Al LABORATORY
GENERATOR KIT

The Heathkit Model LG-1 Laboratory Generator is a high-accuracy
signal source for applications where metered performance is essential
It covers from 100 Kc to 30 Mc on fundamentals in 5 bands. Modu-
lation is at 400 cvcles, and modulation is variable from 0-509,. RF
output from 100,000 uv. to 1 uv. 200 pa. meter reads the RF output
in microvolts, or percentage of modulation. Fixed step and variable
output attenuation provided. MODEL LG-1
Features voltage regulation, and double copper plated 53950
shielding for stability. Provision for external modula- ~
tion. Coaxial output cable (50 ohms). Shpg. Wi, 16 Lbs.

Sbalithel CATHODE RAY
TUBE CHECKER KIT

This new-design instrument holds the key to rapid and complete
picture tube testing, either in the set, on the work-bench, or in the
carton. Tests for shorts, leakage, and emission. Features Shadow-
graph test (a spot of light on the screen) to indicate whether the tube
is capable of functioning.

The Model CC-1 tests all electromagnetic deflection picture tubes
normally encountered in television servicing. Supplies all.operating
voltages to the tube under test, and indicates the condition of the tube
on a large “GOOD-BAD” scale. Features spring loaded  mopEL cc1
test switches for operator protection. szzso

The CC-1 is housed in an attractive portable case o
and is light in weight — ideal for outside service calls. shpg. wr. 10 Lbs.

7%4%%42‘ DIRECT READING
CAPACITY METER KIT

Not only is this insirument popular in the service shop, but it has
found extensive application in industrial situations. Ideal for quality
control work, production line checking, or for matching pairs.
Features direct reading linear scales from 100 mmf to .1 mfd full
scale. Necessary only to connect a capacitor of unknown value to
the insulated binding posts, select the correct range, moODEL Cm-1
and read the meter. The CM-1 is not susceptible to sz 50
hand capacity, and has a residual capacity of less than 9 5
1 mmf. Shpg. Wt. 7 Lbs.

MICHIGAN
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This is one of the biggest signal generator bar-
gains available today. The tried and proven
Model SG-8 offers all of the outstanding {ea-
tures required for a basic service instrument.
High quality components and outstanding per-
formance.

The SG-8 covers 160 Kc to 110 Mc on funda-
mentals in 5 bands, and calibrated harmonics
extend its usefulness up to 220 Mc. The output
signal is modulated at 400 cps, and the RF
output is in excess of 100,000 uv. Output con-
trolled by both a continuously variable and a
fixed step attenuator. Also, audio output may
be obtained for amplifier testing. Don’t let the
low price deceive you. This is a professional type service instrument to fulfill
the signal source requirements in the service lab.

© 4.7 .. IMPEDANCE BRIDGE KiIT

The IB-2 features built-in adjustable phase shift oscillator and amplifier,
and has panel provisions for external generator. Measures resistance, capaci-
tance, inductance, dissipation factors of condensers, and storage factor of
inductance.

D, Q, and DQ functions combined in one control. %% resistors and %%
silver-mica capacitors especially selected for this instru-
ment. A 100-0-100 microammeter provides null indications.
Two-section CRL dial provides 10 separate “units” with an
accuracy of .5%. Fractions of units read on variable control.

@ Sbr Q7 METER KIT

The Heathkit Model QM-1 will measure the Q of inductances and the RF
resistance and distributed capacity of coils. Employs a 4%” 50 microampere l
meter for direct indication. Will test at frequencies of 150 Kc to 18 Mc in 4
ranges. Measures capacity from 40 mmf to 450 mmf within = 3 mmf. Indis- I
pensible for coil winding and determining unknown condenser values. A
worthwhile addition to your laboratory at an outstandingly
low price. Useful for checking wave traps, chokes, peaking
coils, etc. Laboratory facilities are now available to the
service shop and home lab.

9 Fahil 6-12 VoLt
BATTERY ELIMINATOR KIT

This modern battery eliminator will supply 6 or 12 volt output for ordinary l

automobile radios as well as 12 volts for the new models in the latest model |

cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 1
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two

10,000 microfarad filter capacitors insure smooth DC output. R, (R |

Two panel meters monitor output voltage and current. Will $3I 50 l

O |

1

|

1

i

[

MODEL 5G-8
Shpg. Wt. 8 Lbs.

$1950

MODEL IB-2

55950

Shpg. W1. 12 Lbs.

MODEL QM-1

|
sqq4s50 |
Shpg. Wt. Id.lbs. !
i
|

double as a battery charger. Definitely required for auto-
mobile radio service work. Shpg. Wt 17 Lbs.

O 4747 DECADE RESISTANCE KIT

Twenty 1% precision resistors provide resistance from 1 to
99,999 ohms in 1 ohm steps. Indispensible around service
shop laboratory, ham shack, or home workshop. Well worth
the extremely low Heathkit price.

MODEL DR-1

$1950

Shpg. Wt 4 Lbs,

© ASuz47 VIBRATOR TESTER KIT

Tests vibrators for proper starting and indicates the quality of the output
on a large “GOOD-BAD"” scale. Checks both interrupter
and self-rectifier types in 5 different sockets. Operates from
any battery eliminator delivering variable voltage from 4
to 6 volts DC at 4 amps. Ideal companion to the Model BE-4.

MODEL VT-1 \
$1450

Shpg. Wt. 6 Lbs.

O 4747 DECADE CONDENSER KIT

Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf.
-+ 1% precision silver-mica condensers used. High quality MODEL DC-1
ceramic switches for reduced leakage. Polished birch cab- s 50
inet. Extremely valuable in all electronic activity. I6 A
Shpg. Wt. 3 Lbs.

BENTON HARBOR 20, MICHIGAN

NOVEMBER, 1955

]

7otk

SIGNAL
GENERATOR

KIT

'I

|

COMPANY

A SUBSIDIARY OF DAYSTROM INC.

69


www.americanradiohistory.com

e A

o The Heathkit Model TC-2 is an emission type tube tester that repre-

sents a tremendous saving over the price of a comparable unit from any
T B other source. At only $29.50, you can have a tube tester of your own, even
' if you are an experimenter, or only do part time service work. Extremely
popular with radio servicemen, it uses a 4%” meter with 3-color meter face for
simple “GOOD-BAD" indications that the customer can understand. Will test

c H E K E R all tubes commonly encountered in radio and TV service work.
Ten 3-position lever switches for “open’” or “short” tests on each tube ele-

ment. Neon bulb indicates filament continuity or short between tube elements.
Line adjust control provided. The roll chart is illuminated.
Sockets provided for 4, 5, 6, and T-pin, octal, and loctal
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2
tubes. Blank space provided for future socket addition. Tests 52950
°

tubes for opens, and shorts, and for quality on the basis of
total emission. 14 different filament voltage values provided.  shpg. wt. 12 1hs.

(2 #%alité:; PORTABLE TUBE CHECKER KIT

The Model TC-2P is identical io the Model TC-2 except that it is housed
in a rugged carrying case. This strikingly attractive and practical two-tone case
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P
tachable, and the hardware is brass plated. This case imparts s so

a real professional appearance to the instrument. Ideal for 34
home service calls, or any portable application. Shpg. W, 15 ,_.bs.

The Heathkit TV picture tube test adapter is designed for use MODEL 355
with the Model TC-2 Tube Checker. Test picture tubes for $4so
emission, shorts, and thereby determine tube quality. Consists °

of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. 1 b.
necessary technical data. (Not a kit.)

O . ..
CONDENSER CHECKER KIT

Use this Condenser Checker to quickly and accurately measure those un-
known condenser and resistor values. All readings taken directly from the
calibrated panel scales without any involved calculation. Capacity measure~
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and
electrolytic condensers. A power factor control is available for accurate indi-
cation of electrolytic condenser efficiency. Leakage test switch—selection of five
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating
quality under actual load conditions. Spring-return test switch automatically
discharges condenser under test and climinates shock hazard to the operator.
Resistance measurements can be made in the range from 100 ohms to 5 meg-
ohms. Here again, all values are read directly on the calibrated scales. Increased
sensitivity coupled with an electron beam null indicator in-
creases overall instrument usefulness. MODEL C-3
For safety of operation, the circuit is entirely transformer s 50
operated. An outstanding low kit price for this surprisingly 19 ps
accurate instrument. Shpg. Wt. 7 Lbs.

] 6 Fa VISUAL-AURAL
SIGNAL TRACER KIT

This signal tracer is extremely valuable in servicing AM, FM, and TV receivers,
especially when it comes to isolating trouble to a particular stage of the circuit
under test.

This visual-aural tracer features a high gain RF input channel to permit
signal tracing from the receiver antenna input clear through all RF, IF, de-
tector, and audio stages to the speaker. Separate low-gain channel provided
for audio circuit exploration. Both visual and aural indication by means of a
speaker or headphone, and electron beam “eye’” tube as a level indicator. Also
incorporates a noise locater circuit for DC noise checks, and a built-in cali-
brated wattmeter (30-500 watts). Panel terminals provided
for “patching” output transformer or speaker into external MODEL T-3
circuit for test purposes. Designed especially for the radio s so
and TV serviceman. Cabinet size: 9%” wide x 6%” high x 5” 23 pe
deep. A real test equipment bargain. Shpg. Wt. 9 Lbs.

|
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\ - e.
= = B Used with a sine wave generator, the Model W
i ) HD-1 will check the harmonic distortion out-

put of audio amplifiers under a variety of

impedance VTVM circuit for initial reference

\ e o y ‘_ : settings and final distortion readings. Ranges
¥ ’ are 0-1, 3, 10, and 30 volts full scale. 1% pre-

MODEL HD-1 cision resistors. Distortion scales are 0-1, 3,

10, 30 and 100% full scale. Requires only .3
Shpg. Wt. 13 Lbs. $495° volt input for distortion test. METER KIT

Q@  ~4wrés AubiOo ANALYZER KIT

This instrument consists of an audio wattmeter, an AC VTVM, and a
complete IM analyzer, all in one compact unit.

Use the VTVM to measure noise, frequency response, output gain, power
supply_ ripple, etc. Use the wattmeter for measurement of power output.
Internal loads provided for 4, 8, 16, or 600 ohms. VITVM also calibrated for
DBM units. High or low impedance IM measurements made MODEL AA-1
with built-in 6KC and 60 ¢ps generators. VITVM ranges are
01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw. 5595.0
to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. Wt. 13 Lbs.

(2] Aok AUDIO GENERATOR KIT

This new Heathkit Model features step-tuning from 10 cps to 100 Kec with
three rotary switches that provide two significant figures and multiplier.
Less than .1% distortion. Frequency accurate to within = 5%.

QOutput monitored on a large 41%” meter that reads voltage or db. Both
variable and step-type attenuation provided. Meter reads zero-to-maximum
at each attenuator position. Qutput ranges (and therefore
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step-
tuning provides rapid positive selection of the desired fre- 5345.0
quency, and allows accurate return to any given frequency. Shpg. Wit. 8 Lbs.

€ Swr#kZ AUDIO OSCILLATOR KIT

(SINE WAVE — SQUARE WAVE)

The Model AO-1 features sine wave or square wave coverage from 20-20,000
eps in 3 ranges. It is an instrument specifically designed to completely
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high
level output across the entire frequency range, low distortion and low
impedance output. Features a thermistor in the second amplifier stage to
maintain essentially flat output through the entire fre-
guency range. Produces an excellent sine wave for audio
testing, or will produce good, clean, square waves with a 52450

rise time of only 2 microseconds. Shpg. Wt. IO.Lbs.

9 Foalihil RESISTANCE
SUBSTITUTION BOX KIT...

Provides switch selection of 36 RTMA 1 watt standard 1%
resistors ranging from 15 ohms to 10 megohms. Numerous
applications in radio and TV work, and essential in the 5550

developmental laboratory. Shpg. wt.% Lbs.

6 At AC VACUUM TUBE
VOLTMETER KIT...

The Heathkit AC VTVM features high impedance, wide frequency range,
very high sensitivity, and extremely wide voltage range. Will accurately
measure a voltage as small as 1 mv. at high impedance. Excellent for
sensitive AC measurements required by laboratories, audio enthusiasts and
experimenters. Frequency response is substantially flat from
10 cps to 50 Kec. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100,
and 300 v. RMS. Total db range —52 to + 52 db. Input 9250
impedance 1 megohm at 1 Ke. Shpg. Wt. 5'“;,,.

O Abalihl  CONDENSER
SUBSTITUTION BOX KIT...

Very popular companion to Heathkit RS-1. Individual selec- MODEL €S-}
tion of 18 RTMA standard condenser values from .0001 mfd $55°
to .22 mfd. Includes 18" flexible leads with alligator clips. -

MODEL AG-9

MODEL AO-t1

MODEL RS-1

MODEL AV-2

Shpg. Wt. 2 Lbs.

COMPANY
BENTON HARBOR 20, MICHIGAN A SUBSIDIARY OF DAYSTROM INC
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conditions. Reads distortion directly on the
meter as a percentage of the input signal.
Operates between 20 and 20,000 cps. High
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HEATHKIT HAM GEAR

for high quality at moderate cost

@ %4 DX-100 PHONE &

72

CW TRANSMITTER KIT

The reception given this amateur transmitter has been
tremendous. Reports from radio amateurs using the DX-100
are enthusiastic in praising its performance and the high
quality of the components used in its assembly. Actual
“on the air” results reflect the careful design that went
into its development.

The DX-100 features a built-in VFO, modulator, and
power supplies, and is completely bandswitching for phone
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All
parts necessary for construction are supplied in the kit,
including tubes, cabinet, and detailed step-by-step instruc-
tions. Easy to build, and a genuine pleasure to operate.

Employs push-pull 1625’s modulating parallel 6146’s for
RF output in excess of 100 watts on phone and 120 watts
on CW. May be excited from the built-in VFO or from
crystals (crystals not included with kit). Features five-
point TVI suppression: (1) pi network interstage coupling
to reduce harmonic transfer to the final stage; (2) pi net-
work output coupling; (3) extensive shielding; (4) all in-
coming and outgoing circuits filtered; (§) inter-locking
cabinet seams to eliminate radiation except through the
coaxial output connector. Pi network output coupling will
match 50 to 600 ohm non-reactive load. Illuminated VFO
dial and meter face. Remote control socket provided.

The chassis is made of extra-strong #16 gauge copper-
plated steel. It employs potted transformers, ceramic switch
and variable capacitor insulation, solid silver loading switch
terminals, and high-grade well-rated components through-
out. Features a pre-formed wiring harness, and all coils
are pre-wound.

High-gain speech amplifier for dynamic or crystal micro-
phones, and restricted speech range for increased intelli-
gence. Plenty of audio power reserve. }
Measures 20%” W. x 13%” H. x 16" D. RPLigale
Schematic diagram and complete 51895.0
technical specifications on request. Shpg. Wt. 120 Lbs.

Shipped Motor Freight Unless Otherwise Specified
$50.00 Deposit Required on C.O.D. Orders

HEATH COMPANY

A Subsidiary
of Daystrom, Inc.

DOLLAR VALUE: You get more for your
Heathkit dollar because your labor is used to
build the kit instead of paying for someone else’s.
Also, the middleman’s margin of profit is elim-
inated when you deal directly with the manu-
facturer.

(2] Foalitbil VEO KIT

The Model VF-1 covers 160-80-40-20-15-11 and 10 meters
with three basic oscillator frequencies. Better than 10-volt
average RF output on fundamentals. Features illuminated
and pre-calibrated dial scale. Cable and plug provided to
fit crystal socket of any modern transmitter.

Enjoy the convenience and flexibility of VFO operation
at no more than the price of crystals. May be powered
from plug on the Heathkit Model AT-1 MODEL VF-1
transmitter, or supplied with power from
most transmitters. Measures: 77 H. x $I95.°
6t%” W. x 77 D. Shpg. W1. 7 Lbs.

Foaldibl CW AMATEUR
TRANSMITTER KIT

The Model AT-1 is an ideal novice transmitter, and may be
used to excite a higher power rig later on.

This CW transmitter is complete with its own power
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features
single-knob bandswitching, and panel meter indicates grid
or plate current for the final amplifier. Designed for crystal
operation or external VFO. Crystal not included in kit.
Incorporates such features as key click filter, line filter,
copper-plated chassis, pre-wound coils, 52 ohm coaxial out-
put, and high quality components
throughout. Instruction book simplifies
assembly. Employs a 6AGT oscillator,
6L6 final amplifier. Operates up to 35
watts plate power input.

ANTENNA COUPLER KIT

The Model AC-1 will properly match your low power trans-
mitter to an end-fed long wire antenna. Also attenuates
signals above 36 Mc, reducing TVI. 52 ohm coax. input—
power up to 75 watts—10 through 80 meters—tapped induc-
tor and variable condenser—neon RF in-

MODEL AT-)

$2950

Shpg. Wt. 15 Lbs.

) ¢ L MODEL AC-1
dicator—copper plated chassis and high $ 50
quality components. Ideal for use with l4 Py
Heathkit AT-1 Transmitter. Shpg. Wt. 4 Lbs.

BENTON HARBOR 20, MICHIGAN
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MODERN DESIGN: You can be sure of
getting all the latest and most desirable
design features when you buy Heathkits.
Advanced-design is a minimum standard

for new Heathkit models.

0 Abalihdl COMMUNICATIONS-TYPE
aiL sano RECEIVER KIT

The new Model AR-3 features improved IF and RF
performance, along with better image rejection on all
bands. Completely new chassis layout for easier as-
sembly, even for the beginner

Covers 550 Kc to 30 Mc in four bands. Provides sharp
tuning and good sensitivity over the entire range.
Features a transformer-type power supply—electrical
bandspread—separate RF and AF gain controls—antenna
trimmer—noise limiter—AGC—-BFO—headphone jacks—
5%” PM speaker and illuminated tun-
ing dial.
CABINET: Fabric covered cabinet with
aluminum panel as shown. Part No. 91-
15, shipping weight 5 lbs. $4.50.

O A
“Q” MULTIPLIER KIT

Here is the Heathkit Q Multiplier you hams have been
asking for. A tremendous help on the phone and CW
bands when the QRM is heavy. Provides an effective
Q of approximately 4,000 for extremely sharp “peak”
or “null.” Use it to “peak” the desired signal or to
“null” an undesired signal, or heterodyne. Tunes to any
signal within the IF band-pass of your receiver. Also
provides “broad peak” for conditions where extreme
selectivity is not required.

Operates with any receiver having an IF frequency
between 450 and 460 Kc. Will not function with AC-DC
type receivers. Requires 6.3 volts AC at 300 ma. and 150
to 250 VDC at 2 ma. Derives operating power from
your receiver. Uses a 12AX7 tube, and special High-Q
shielded coils. Simple to connect with
the cable and plugs supplied. Measures
only 4-11/16"H.x73”"W.x4%"D. A really
valuable addition to the receiving
equipment in your ham shack.

MODEL AR-3
27°
Shpg. Wt.12 Lbs.
(Less Cabinet)

MODEL QF-1
$995

Shpg. Wt. 3 Lbs.

6 Abalihil VARIABLE VOLTAGE

REGULATED POWER SUPPY KIT

Provides well filtered DC output, variable from zero to 500
volts at no load and regulated for stability. Will supply up to
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or
current monitored on front panel meter. Also provides 6.3
VAC at 4A. for filament. Filament voltage isolated from B+,
and both isolated from ground. Invaluable around the ham
shack for supplying operating potentials to
experimental circuits. Use in all types of re- M DRy
search and development laboratories as a $355°
temporary power supply, and to determine de- .
sign requirements for ultimate power supply. Shpg. Wt. 17 Ibs.

6 756alfthil” ANTENNA

IMPEDANCE METER KIT

Use in conjunction with a signal source for measuring antenna
impedance, line matching, adjustment of beam and mobile
antennas, etc. Will double as a phone monitor

or relative field strength indicator. 100 ua. MGDELYAME]
meter employed. Covers the range from 0-600 l45°
ohms. An instrument of many uses for the .

amateur. Shpg. Wt. 2 tb.

© 4.4 GRID DIP METER KIT

This is an extremely valuable tool for accomplishing literally
hundreds of jobs on all types of equipment. Covering from
2 Mc to 250 Me, the GD-1B is compact and can be operated
with one hand. Uses a 500 pa. meter for indi-
cation, with a sensitivity control and head-
phone jack. Includes prewound coils and rack.
Indispensable instrument for hams, engineers,
or servicemen.

MODEL GD-18
$'|9§o

Shpg. Wt. 4 Ibs.

A Subsidiary
of Daystrom, Inc.

HEATH COMPANY BENTON HARBOR 20, MICHIGAN
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v < Ny ,
) —— EASY TO BUILD: The assembly instruc-

= tions supplied with Heathkits are so
t d detailed that anyone can
PROVIDE THE L complete an aile a ¥ ca

i—l' assemble the kits without difficulty. Plenty
“CONSTRUCTIVE” N

of pictorial diagrams and step-by-step in-
APPROACH TO

|§ng_ structions. Information on resistor color
HIGH-FIDELITY

*y codes, soldering, use of tools, etc. Build-it-
g yourself with confidence!

75%alihrl” ADVANCED-DESIGN
roeury MIMPLIFIER KIT

The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers
available today—at any price. Incorporates the very latest design features to
achieve true “presence” for the super-critical listener.

Features a new-design Peerless output transformer, and KT66 output tubes
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses high
frequency oscillation. A new type balancing circuit results in closer ‘“‘dynamic”
balance between output tubes. Features improved phase shift characteristics
and frequency response, with reduced IM and harmonic distortion. Color styling
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner.

Frequency response—within = 1 db from 5 cps to 160 Kc at 1 watt. Harmonic
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts,
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 db
below rated output. Uses two 12AUT’s, two KT66's and a 5R4GY.

KIT COMBINATIONS:

W-5M Amplifier Kit: Consists of main amplifier and

power supply, all on one chassis. Complete with all neces- s 75
sary parts, tubes, and comprehensive manual. Shpg. Wt. 5 °
31 lbs. Express only.

W-5 Combination Amplifier Kit: Consists of W-5M

Amplifier Kit listed above plus Heathkit Model WA-P2

Preamplifier Kit. Complete with all necessary parts, s 50
tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex- °
press only.

@ %@W DUAL-CHASSIS WILLIAMSON TYPE
morury AMPLIFIER KIT

This is a very popular high fidelity amplifier kit that features dual-chassis type
construction. The resulting physical dimensions offer an additional margin of
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear”
output transformer, and has a frequency response within = 1 db from 6 cps to
150 Kc at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20
watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im-
pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SNT’s,
two 5881’s, and a 5V4G.

KIT COMBINATIONS:
W-3M: Consists of main amplifier and power supply for s 75
separate chassis construction. Includes all tubes and com- 49

®

|

ponents necessary for assembly. Shpg. Wt. 29 1bs., Express
only.

* W-3: Consists of W-3M Kit listed above plus Heathkit s 50
Model WA-P2 Preamplifier described on opposite page. A

74

Shpg. Wt. 37 lbs., Express only.

6 Al SINGLE-CHASSIS WILLIAMSON TYPE
ey MIMPLIFIER KIT

[ |

[}

|

|

|

|

[ ] This is the lowest priced Williamson type amplifier ever offered in kit form, and
yet it retains all the usual features of the Williamson type circuit. Main amplifier

| and power supply combined on one chassis, and uses a new-design Chicago

[ | output transformer. Frequency response—within = 1 db from 10 cps to 100 Kc
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out-

| put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance

] 4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SNT's, two
5881’s, and one 5V4G.

] Instructions are so complete that the kit may be assembled successfully even

by a beginner in electronics.

1

1

KIT COMBINATIONS:

W-4AM: Consists of main amplifier and power supply for $ 75
single chassis construction. Includes all tubes and com- 39
poilents necessary for assembly. Shpg. Wt. 28 lbs. Express L
only.

W-4A: Consists of W-4AM Kit listed above plus Heathkit $595°
°

Model WA-P2 Preamplifier described on opposite page.
Shpg. Wt. 35 lbs. Express only.

COMPANY
A SUBSIDIARY OF DAYSTROM INC. } BENTON HARBOR 20, MICHIGAN
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ATTRACTIVELY STYLED: Heathkit

high fidelity instruments are not only func- ; THE VERY BEST

tional, but are most attractive in physical e -

design. Such units as the preamplifier and LT \‘_5 IN AUDIO WITH

the W-5 main amplifier are designed for 11N t
beauty as well as performance. They blend o | J %\ "BI"[D."".YO“RSE[F”
with any room decor and are the kind of in- —_}a 3 /

struments you will be proud to own. 1S 7 B
: HEATHKITS

(1) 7Sadhl WIGH FIDELITY
PREAMPLIFIER KIT

This outstanding preamplifier is designed specifically for use with the
Heathkit Williamson type amplifiers. It completely fulfills the requirements T
for remote control, compensation and preamplification, and exceeds even n‘“""-‘-.’bxu:,
the most rigorous specifications for high fidelity performance. :E:Q“:V .

3
Features five separate switch-selected input channels (2 low level and Q o ’ \‘) i
3 high level), each with its own input control. Full record equalization T s’u... - k
with four-position turnover control and four-position rolloff control. -

Output jack for tape recorder — separate bass control with 18 db boost
and 12 db cut at 50 cps. — treble control offering 15 db boost and 20 db cut
at 15,000 cps — special hum control to insure minimum hum level — and
many other desirable features. Overall frequency response (with controls
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice
to the finest available program sources. Beautiful satin-gold fiinish.
MODEL WA-P2

Power requirements from the Heathkit Williamson type
high fidelity amplifier — 63 VAC at 1 amp,, and 300 VDCat ST Q75
10 Ma. Uses two 12AXT7’s and one 12AU7. Shpg. Wt. 7 Lbs.

@) Aartbis 20-watt HiGH FiDELITY
AMPLIFIER KIT

This Heathkit Model offers you the least expensive route to high fidelity
performance. Frequency response is = 1 db from 20-20,000 cps. Features
full 20 watt output using push-pull 6L6’s, and incorporates separate bass
and treble tone controls. Preamplifier and main amplifier are built on the
same chassis. Four switch-selected compensated inputs and separate bass
and treble tone controls provide all necessary functions at minimum in-
vestment. Features miniature tube types for low hum and noise.

Uses 12AX7, two 12AU7’s, two 6L6G’s and a 5V4G. A most interesting
“build-it-yourself” project, and an excellent hi-fi amplifier
for home use. Well suited, also, for public address applica-
tions because of its high power output and high quality 5355.0

L B N B B N N N §N Kk N §N |

MODEL A-98

audio reproduction. Another Heathkit “best-buy” for you! Sshpg. Wi. 23 Lbs. ]
E |
6 v A 7-WATT i I
AMPLIFIER KIT L !
I |
The redesigned Model A-TD features a new type output transformer for k [ ]
tapped screen operation, and provides improved sensitivity, reduced distor- k 1
tion, and increased power output. ] =
The full 7-watt output of the Model A-7D is more than adequate for nor- E K|
mal home installations. Frequency characteristics are = 11 db from 20 to B ? l
20,000 cps. Potted output and power transformers employed. Push-pull [ﬁ l

output — detailed construction manual — top quality parts ¥

— high quality audio without great expense. Output trans- DReLH £ E l
former tapped at 4, 8, and 16 ohms. Bass and treble tone $I695 E l
controls provided on the front chassis apron. Shog. Wi. s Ibs. ] ]
[ ]

Model A-TE: Provides a preamplifier stage with two switch-selected
inputs and RIAA compensation for variable reluctance or low level
cartridges. Preamplifier built on same chassis as main amplifier. Model
A-TE. Shipping weight 10 lbs. $18.50.

, COMPANY
BENTON HARBOR 20; MICHIGAN ' A SUBSIDIARY OF DAYSTROM INC.

NOVEMBER, 1955
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MODEL FM-3

524750

( with cabinet )

Shpg. Wt
7 Ibs.

The new Heathkit Model FM-3 features tremendous circuit

HEATHKIT HIGH-FIDELITY

FM TUNER .

Brand New, Modern FM Circuit Using Latest Type

% Miniature Tubes.

» Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector
—Stage of Audio,

»  Extremely Good Sensitivity and Band-Pass for Outstand-
ing Performance.

» Strikingly Attractive Satin-Gold Finish to Match Heath-
kit Model W A-P2 Preamplifier.

» Compact Physical Dimensions for Most Pleasing Appear-

ance and Increased Circuit Efficiency.

improvements and brand new physical design. Sensitivity is
better than 10 uv. for 20 db of quieting, and it employs a
completely modern tube line-up for high gain and stable
operation. Incorporates its own power supply, and has pro-
vision for low-level or high-level output at low impedance.

The attractive Model FM-3 matches the WA-P2 Pre-
amplifier in color, styling, and physical size.

Incorporates automatic gain control, a highly stabilized
oscillator, and illuminated tuning dial. Educational treat-
ment of construction manual simplifies assembly for the
newcomer to electronics. IF and ratio transformers are pre-
aligned, and the front-end tuning unit is pre-assembled and
aligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil-
lator-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de-
tector, a 6C4 audio amplifier, and 6X4 rectifier.

neathiit sroancast-sano RECEIVER KIT

Build your own radio receiver with con-
fidence, even if you are a beginner. Com-
plete instructions supplied.

~Features transformer-type power sup-
piy, high-gain miniature tubes, built-in
antenna, 514” speaker, and planetary
tuning from 550 K¢ to 1500 Kec. Adapt-
able for use as AM Tuner and phono
amplifier. Educational treatment of the
construction manual helps the beginner
learn about radio circuits and parts as
he builds.

CABINET: Fabric covered plywood cabi-
net with aluminum panel as shown. Part
91-9, Shpg. Wt. 5 lbs., $4.50.

MODEL BR-2

L
$17590 ...,
Shpg. Wt. 10 Ibs.

Are you on our mailing list?

A

If not—how about sending us your name?

I
N

ORDER BLANK

SHIP VIA

[ Parcel Post
O Express

O Freight
J Best Way
(PLEASE PRINT)

ITEM

MODEL NO. PRICE

Enclosed find ( ) check ( ) money order for

ON PARCEL POST ORDERS include postage for weight shown.

NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

Please ship C.0.D.( ) postage enclosed for pounds.

On Express orders do not include transportation chorges— they will be collected by the express agency at time of delivery.

ORDERS FROM CANADA and APO’s must include full remittance.

HEATH COMPANY
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A Subsidiary
of Daystrom, Inc.
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AUDIO—HIGH FIDELITY

and i1s uses

Circuitry, operation

and practical
applications of this
sensitive audio-

freqnezzcy nstrument

By JOHN T. FRYE

NYONE who has ever watched
Arthur Godfrey’s Talent Scout
program or Edward R. Mur-
row’s See It Now has seen a

VU or volume unit meter in action.
This is the meter you see registering
applause on the Godfrey program and
kicking up with every word the an-
nouncer speaks at the beginning of the
Murrow show. It is an indispensable
tool for the broadcast engineer, the re-
cording engineer or anyone else who
has occasion to measure the audio volt-
ages produced by music and voice; yet
its characteristics are not too well
known.

It is NOT, as some may think, just
an ordinary a.c. meter with a special
scale. The standard VU meter was de-
veloped through the joint efforts of Bell
Typical VU meter Labs, CBS and NBC to provide a means
with A card scale.  of jheasuring accurately and continu-
ously the volume level of voice or music
fed into a transmitter, telephone line
or recording device.

There was a serious need for such an
instrument, for the power-level meter
previously in use had several serious
shortcomings: its -impedance of 5,000
ohms was too low for bridging across a
standard 600-ohm line, since devices so
bridged should have an impedance of
at least 10 times the line impedance;
its sensitivity, requiring 6 mw across
500 ohms to make the meter read 0 db,
was too low; it was good only for
steady-state sine-wave measurement
because its damping allowed it to over-
shoot badly on program material and
thus give false readings.

CALIB RES

W auUBRES K

LD e ——

Unit connects VU
meter to tape re-
corder for use as
recording-level in-
dicator.

Fig. 1—Diagram of standard VU meter.
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AUDIO—HIGH FIDELITY

The new VU meter (see photo) de-
signed to overcome these shortcomings
consists essentially of a 50-zamp d.c.
D’Arsonval movement meter (l#g. 1),
a noncorrosive, full-wave, copper-oxide
rectifier and two calibrating resistors.
The complete self-contained impedance
of the VU meter is 3,900 ohms. A full-
wave rectifier is necessary to insure
that human voice, which generates
peaks of greater amplitude for one po-
larity than the other, will read the same
no matter how the microphone is po-
larized through its connector.

Two scales are used on VU meters.
The A card scale shown in the photo has
a —20 to +38 VU scale above the line.
The negative figures are in black while
the positive figures and the heavy line
beneath them are in red. Below the line
is a percent voltage scale from 0 to 100.
The 100% mark corresponds with 0
VU. These numbers are black. This
scale is used on meters intended for
laboratory and general test work.

On the B card scale the percent-of-
voltage numbers are above the line and
are printed in large black numerals. The
same VU scale as on the A card is
printed in smaller letters, and in red,
below the line. This scale is used in
broadeasting and recording where it is
necessary to know the percentage of
modulation or maximum recording
level produced by the signal being
measured. However, the markings of
either scale are actually present in
both. The choice is simply which scale
you prefer to have accented. The 0
VU or 100% mark is located to the
right of center, approximately 71¢% of
the full-scale arc.

Volume units indicated on this scale
are actually numerically equal to deci-
bels above or below the zero reference
level of 1 mw of power across 600 ohms
when measuring a sine-wave signal.
This is the reference level used in tele-
phone work. The expression “dbm,”
meaning “decibels above or below 1
mw,” signifies exactly the same thing as
volume units only when measuring
steady-state sine-wave signals. Plain
“db,” when used in reference-level dis-
cussion, ordinarily refers to decibels
above or below the old reference level of
6 mw across 500 ohms. VU’s applied to
the measurement of program material
indicate volume level and not actual
power.

The frequency response of the VU
meter is very good. To pass inspection
it must be flat within 0.5 db between 25
and 16,000 cycles and within 0.2 db be-
tween 35 and 10,000 cycles. And when
this meter is bridged across a 600-ohm
line, the harmonic distortion produced
in the line by the connection of the
meter is less than 0.3%.

The damping of the meter is de-
signed to allow it to handle the abrupt
changes in level found in program ma-
terial. When it is connected across a
600-ohm external resistance and a sine-
wave voltage sufficient to give a steady-
state deflection of 0 VU is suddenly ap-
plied, the pointer will not overshoot less
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than 1% nor more than 1.5%. Still, that
pointer is no laggard for it must be able
to reach 99 on the percent scale in 0.3
second.

Sooner or later most audio signals
in radio and TV work pass through a
telephone line, and the VU meter was
particularly designed to measure the
signal fed into a telephone pair. A
series resistor of 3,600 ohms is always
used with a VU meter across a 600-
ohm telephone line. The combination
of this resistor and the 3,900-ohm im-
pedance of the meter produces a total
of 7,500 ohms, well above the “10 times”
minimum bridging impedance previous-
ly mentioned.

A 4-db drop occurs across this resistor
so that a 0-VU reading on the meter
represents a power level of 4 dbm in the
line itself. And it just so happens, by
no mere coincidence, that it is a practice
of the telephone company to allow signal
levels of from 4 to 8 dbm to be trans-
mitted over the average cable pair!
When the VU meter pointer touches 0
VU or the 100¢% mark, the level will be
precisely the maximum that should be
sent into the line. If the transmitter
being fed at the other end of the line
is adjusted so this signal produces 100%
modulation, the operator at the remote
pickup can tell by glancing at his VU
meter the percentage of modulation.

Fig. 2 shows the diagram of an at-

H PAD |
—~———AAA '
36K A N T 7]
I | ‘v,METER

’

TO 600n LINE l 8 ,

o] ]

T i
Fig. 2—Attenuation network for use
with VU meter across a 600-ohm line.

tenuation network used with a standard
volume unit meter. The 3,600-ohm series
resistor mentioned above is used ahead
of an H-pad. Arms A and A’ of this
pad are identical and increase or de-
crease in step. When they are increasing
in resistance, arm B is decreasing, and
vice versa. Resistance values are such
that the source voltage always “sces”
7,500 ohms impedance, no matter where
the attenuator is set. The impedance of
the attenuator as seen from the meter
side likewise remains unchanged. The
attenuator dial starts at 4 dbm and
goes up in steps of 2 dbm to a maximum
of 44 dbm. There is no 0-dbm setting of
the attenuator, for the series resistor
producing a 4-dbm attenuation is always
in use. The 0-VU point on the meter
automatically indicates the level to
which the attenuator dial is set. For
example, if the attenuator is set for 10
db, the VU meter will indicate from
—10 to +13 VU, with 0 VU on the
dial actually being 10 VU. These attenu-
ators are precision equipment and are
expensive. Fig. 3 shows the distribution
of voltage and impedance across a VU
meter and its attenuator when the
meter is reading 0 VU.

YU meter applications

It might be thought so sensitive a
meter would be too delicate for practical
use, but this is not so. A VU meter is
designed to take a reasonable amount
of abuse. It is built to withstand voltage
peaks 10 times those necessary to pro-
duce a 0-VU reading for a period of
0.5 second or a continuous voltage over-
load of 5 times the 0-VU level. In
neither case should there be any injury
to the meter nor any effect on its cal-
ibration. Incidentally, VU meters are
calibrated at the 0-VU point and have
their greatest accuracy when the point-
er is reading between points —1 and
+1 VU.

As a tape recording fan I have never
been completely satisfied with the neon-
bulb recording-level indicator on my
otherwise highly prized home tape re-
corder. The trouble with the neon lamp
is that it gives a positive indication
only at one level, that at which the lamp
just lights. When the level is either
above or below this point, there is no
way of telling how far that level is ex-
ceeding or falling short of the proper
value. A meter, with its continuous in-
dication, would correct this. Finally,
the fact that all high-quality profes-
sional tape recorders use a VU meter
as a level indicator clinched the argu-
ment in favor of trying to marry my
VU meter to my tape recorder.

This took a surprising amount of ex-
perimenting before a satisfactory ar-

1. 3.9 BRIDGED-T ATTEN, |
4DB LOSS ’.1
1.228v=

+4DBM 36K LT73V=00BM
R SERIES
| Ate VETER

|
] 1

= ‘ | 39K
1
|
I

l

Fig. 3—Voltage and impedance distri-
bution across attenuating network.

rangement was worked out. Two things
contributed to the difficulty: first, it
was resolved the meter connection must
be made to existing outlets of the re-
corder without tampering with the am-
plifier wiring. Had it not been for this
restriction, the example described in
the excellent article “Improving Low-
Priced Tape Recorders” by Herman
Burstein in the April, 1955, issue of
RADIO-ELECTRONICS could have been
followed and a meter amplifier tube
added to the instrument. Second, my
recorder had no 500- or 600-ohm outlet
as do some home recorders. If it had,
the meter in series with a level-setting
variable resistor could have been con-
nected across this outlet. The only out-
let on my recorder is one for use with
an external speaker with a 3.2-ohm
voice coil. As is usually the case, this
outlet could be activated while record-
ing for monitoring purposes.

The first attempt was merely to con-
nect a 3.2-ohm resistor across a phone
plug in this outlet jack and then to

RADIO-ELECTRONICS
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B SYIvAVIA | B SYIVANIA

6SN7GTB . 6AUG6 |
ELECTRONIC ELECTRONIC

TUBE
SYLVANIA

6BQ6GTA
U

ELECTRONIC x|
3 Howr to get

the jump on call-backs
in 6 easy moves

Here are six tube types called for most These 6 types alone incorporate over 14
in your daily service work. Eliminate the design and production improvements to
call-backs from these types and your eliminate the most common causes for
biggest share of headaches is over. It's ‘‘quick failures” and costly call-backs.
easy to do just that, too, simply by getting It’s no wonder more and more servicemen
into the habit of using only Sylvania tubes consider the yellow and black carton
...1in the familiar yellow and black carton. their ‘“calling card of top quality service.”

Syrvania ELecTrIC PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Building, Montreal

LIGHTING + RADIO +« ELECTRONICS +« TELEVISION + ATOMIC ENERGY
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connect the meter across this resistor.
This would not work because the volt-
age developed across the resistor at
optimum recording level was only about
one-fifth the 0.773 volt necessary to
make the meter read 0 VU. I tried to
step up this voltage by using a line-
to-voice-coil transformer backward.
That is, I plugged the voice coil wind-
ing into the external speaker jack and
connected a 600-ohm resistor across the
line winding. The meter, in series with

PHONE PLUG PIN PLUG
e + )
| 32a /W CARBON
L )
PIN JACK

Rl CARBON - SWATT
MA
SEE TEXT

U

i

MIKE-TO -GRID OUNCER TRANS

Fig. 4—VU meter connection to tape
recorder to indicate recording level.

a variable resistor, was connected across
the line winding. This arrangement
yielded plenty of voltage for the meter,
but tests run with an audio signal
generator and an a.e. v.t.v.m. soon re-
vealed the voltage developed across the
recording head and that indicated by
the VU meter varied widely for differ-
ent frequencies being recorded. Seratch
one bright idea!

Finally I hit upon the method shown
in Iig. 4. The 3.2-ohm resistor is used
in the external speaker jack as before,
but the voltage developed across it is
stepped up by a microphone-to-grid
Ouncer transformer and applied
through a series resistor to the meter.
Many tests with the equipment and a
Dubbings test tape reveal that the level
indicated by the meter is practically
identical with that appearing across
the recording head for all frequencies
between 50 and 15,000 cycles. The meas-
ured impedance across the microphone
winding of the transformer when the
meter and resistor are connected across
the grid winding is around 350 ohms—
more than 100 times the load resistor
being bridged—so the connection of the
meter has no noticeable loading effect.

The actual connecting equipment is
shown in the photo. The 3.2-ohm 1-watt
carbon resistor can be seen connected
across the plug. A shielded lead goes
from this to a phono jack on the side
of the plastic dial cord box and then
to the microphone winding of the
Ouncer transformer inside the box. Also
inside the box can be seen the %-watt
carbon resistor used in series with the
meter across the grid winding of the
transformer. A pair of tip jacks in the
side of the box receive the phone tip
leads of the meter.

The value of R1 in Fig. 4 sets the
response of the meter to the proper
recording level. I adjusted this value
in accordance with instructions in the
booklet accompanying the Dubbings test
tape, but it could just as well have been
done by temporarily connecting a vari-
able resistor of 100,000 ohms or so in
place of R1. While recording a musical
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program from the radio or TV set, vary
this resistor until the pointer just bare-
ly reaches 0 VU when the recorder’s
neon lamp flashes. This is a starting
point. Now you can adjust the resistor
either side of this point until you feel
that the 0-VU level indicated on record-
ing peaks is the best one to use for
your purposes. Lowering the value of
the resistor will make the meter read
higher on the same recording level, in-
creasing the resistance will make it
read lower. When you are satisfied,
measure the resistance of the variable
resistor with an ohmmeter and replace
it with a fixed, carbon, 1. -watt resistor
of this value.

A nice thing about using the meter is
that you do not have to have the meter
kicking up to 0 VU on maximum peaks
on all types of recorded material un-
less you wish. You may find, for ex-
ample, that piano music sounds better
if the meter kicks up only to —3 VU.
If so, simply use the —3-VU point as
your maximum level for piano record-
ing. This flexibility is the main advan-
tage of the VU meter indication. How-
ever, the meter no longer indicates true
volume units in this application. It
reads volume units only when across a
600-ohm line. Now it is simply a level
indicator, but a change of so many
volume units still indicates a change
of that many decibels in the voltage
applied to the meter.

Another “natural” use for the VU
meter is as a modulation-level indicator
on a ham transmitter. Here at WOEGV
this is done in the following manner:

==
6J5 b=

Rl &5IK TO 6L6°G GRIDS

RR 100K

CI3R.1/600v 8+

c

PIN JACKS FOR VU METER

NI=9)]

Fig. 5—VU meter connection to ampli-
fier for modulation-level indicator.

The speech equipment consists of a
6SJ7, 6J5 and a pair of 6L.6-G’s running
in class-AB: as modulators. The VU
meter is connected between the plate
of the 6J5 and ground (Fig. 5), with
C1 blocking d.c. from the meter rectifier.
Resistor R1 provides enough fixed re-
sistance to protect the meter from dam-
age if R2 is reduced to zero while the
transmitter is being fully modulated;
R2 permits adjustment of the meter to
read 100% modulation when the trans-
mitter is being fully modulated.

The resistance values given apply
just to this transmitter. The value of
the resistance in series with the meter
will depend, of course, upon the voltage
developed at the point where it is con-
nected. It should be connected across as
low an impedance point in the audio
amplifier as is available. If the speech
amplifier feeds the modulator through
a 500-600-ohm line, across this line

would be the ideal place for the meter,
and in this case no blocking capacitor
would be necessary.

To adjust R2, connect a scope or other
percentage-of-modulation indicator to
the transmitter and carefully adjust
the rig for what you consider normal
loading, excitation, etec. Now speak into
the microphone in tones that just pro-
duce full modulation. Slowly decrease
the resistance of R2 until the meter
pointer is just touching the 100% mark
when the scope is showing full modula-
tion. Put a drop of sealing wax on the
shaft of R2 or take other precautions
to see that its setting cannot be ae-
cidentally changed. Now you can re-
turn the scope to your service bench or
to its rightful owner—if it is borrowed
—and you can depend upon the Vu
meter to indicate faithfully your per-
centage of modulation as long as you
do not change the operating parameters
of the transmitter. At rare intervals
you can make checks with the scope
just to make sure the VU meter is still
giving you a true picture, but you will
find it highly reliable and virtually free
from troubles.

Finally, anyone using a phone patch
should have a VU meter to guard
against feeding too much signal into
the telephone lines. Since these patches
are used purely through the sufferance
of the telephone companies, anyone who
takes a chance on overloading a tele-
phone line is threatening the phone-
patch privileges of all of us who make
use of them.

Whatever kind of patch yvou use, it
likely terminates in a pair of blocking
capacitors feeding into the line as shown
in Fig. 6. The VU meter is simply
connected across the line on the patch
side of these capacitors. The 3,600-
ohm resistor in series with the meter
provides a 4-db drop as explained; so
when the meter pointer touches the
0-VU point on the signal being fed

Ik
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REMAINDER OF

I
DS PHONE PATCH

TELEPHONE LINE 555

\

S S
1t

1"

Fig. 6—VU meter connection to phone
patch to indicate level fed into line.

from the receiver into the line, this
actually means that the signal level is
4 db, the maximum permitted. If you
make sure the pointer of the meter,
connected as shown, never goes past
0 VU, you may be confident you are
not jeopardizing our valuable phone-
patch privileges.

These examples should help point
out that the VU meter is not just a
delicate laboratory instrument but a
sturdy, reliable and versatile tool for
anyone who works with audio fre-
quencies. Once you have used a VU
meter and come to depend upon its un-
failing accuracy, you wonder how—and
why!—you ever got along without this
instrument. END
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Shes: But, how do I hnow this is a good (ube?

You: Because, this is a CBS aluminized Mirror-Back
picture tube. There aren’t any better.

She: And I see it has the Good Housekeeping
Guaranty Seal, too. Thal’s proof enough for me.

Customer confidence really counts when it comes to the

big tube. That’s when CBS tube advertising helps you most.
For CBS tubes have the Good Housekeeping Guaranty Seal
and are natioually advertised 1o 76.9% of your customers

.. . the women of America. And 53% of these women

b
are influenced in their purchases by that seal of approval. o< N
You protect yourself and gain your = § /
] . . /
customer’s good will when you install a new L

CBS aluminized Mirror-Back picture tube.

G

dos Ll

Show her the CBS carton with the
Good Housekeeping Guaranty Seal.
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>
+" Guaranteed by %

Good Housekeeping
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*
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CBS-HYTRON, Danvers, Massachusetts . . . A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.
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AUDIO—HIGH FIDELITY

VARIABLE AMPING

The importance of mechanical

or acoustical damping on

the loudspeaker

P) - Apenodlc damping of the “tuned
: i it” hed wh h t
NORMAN H. CI\OWHU[\ST 5 circuit” is reached when the resistance

T o applied to the circuit is such as to give
{ . the values equivalent to a Q of unity.

ANY of the latest amplifiers
incorporate variable damping

as a feature.

Various state-

ments about the value—or

otherwise—of this new device have been . _

made. To evaluate some of these, let’s
first see what damping can do for loud-
speakers.

Development of variable damping
has led to the introduction of a new
term—ultimate damping—meaning that
the loudspeaker is completely damped
by neutralizing the voice coil resistance.
This assumes that the acoustical res-
onance of the loudspeaker is 100%
damped by the electrical ecircuits.

Let us examine this hypothesis more
closely. Fig. 1 shows the basic equiv-
alent of a loudspeaker, even a very
poor one. It consists of an electro-
acoustical resonant system in which
the inductance is made up of the mass
of the diaphragm (together with vari-
ous other little bits of mass attached
to it) ; the capacitance is composed of
the compliance of the centering spider,
of the surround and of the air inside
the loudspeaker enclosure, and the
resistance is due to the energy radiated
in the form of sound. If energy is
radiated there must be a component
of resistance.

The nearest possible approach to a re-
sistance-less mechanical-acoustical sys-
tem would be obtained by putting the
loudspeaker in a double enclosure where
the diaphragm is on a baffle between
two equal enclosures (Fig. 2). If the
enclosure were sealed off so that no
sound escaped, the mass of the dia-
phragm tuned with the two bodies of
air as compliances could make a fairly
efficient resonant system, although even
then some energy would be lost due to
the viscosity of the air and mechanical
resistive losses in the diaphragm move-
ment itself.

But in a practical loudspeaker and
its enclosure, some steps at least are
taken to reduce the efficiency or Q of
this resonant system. Also the fact
that most of the acoustic energy devel-
oped is radiating into a room, rather
than building up a resonance in the
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enclosure, means that only a fraction
of the energy reaching the diaphragm
of the loudspeaker is used in building
up an acoustical resonance.

The series circuit (Fig. 1-a) in the
acoustical part, represented as an
inductance, capacitance and resistance,
is transferred by the electromechanical
coupling of the loudspeaker to appear
like a parallel resonant circuit (Fig.
1-b) in series with the voice coil resist-
ance and inductance. This electro-
mechanical transfer is not very efficient
—an efficiency of 20% is regarded by
loudspeaker manufacturers as high,
most commercial units will be nearer
to 10%, while some are as low as 5%.
This fact too has some significance on
the question of damping.

Assuming that the coupling is com-
plete or 100%, note that there is already
some resistance in the damping of the
circuit and so 1009 electrical damping
would never be necessary to damp out
the resonant effect. On this basis, we
need never completely neutralize the
voice coil resistance.

VOICE COIL ELECTRO- ACOUSTIC AL
INDUCTANCE RESISTANCE RESONANT SYSTEM
by Su ,}
ELECTRO-
MECHANICAL MASS
TRANSFORMER
At COMPLIANCE
RADIAT1ON
RESISTANCE
o
A

ELECTRICAL REFLECTION DUE TO
MECHANICAL & ACOUSTICAL
PROPERTIES

I

5

1—Basic equivalent loudspeaker
acoustical; b, electrical.

VOICE COIL
INDUCTANCE RESISTANCE
- S

Fig.
circuits: a,

Ideally, the damping should be applied
to the acoustical part of the circuit.
This means that the resistance due to
the mechanical and acoustical effects

_ in the loudspeaker’s radiation of sound

into the room, as well as into its enclo-
sure, should produce the critical damp-
ing mentioned above.

This objective is not achieved in a
poor loudspeaker design. So some

attempt may need to be made to transfer

some damping from the electrical cir-
cuit because electrical circuit damping
does affect the loudspeaker diaphragm
behavior, particularly at its resonant
point. This can be checked by “plonk-
ing” the diaphragm of a speaker with-
out its being connected to an amplifier.
Do it first with the voice coil terminals
short-circuited, and then with them
open-circuited. It will be found that
the movement of the diaphragm is
appreciably easier when the voice coil
terminals are open-circuited. This
means that any tendency of the dia-
phragm to vibrate at its resonant fre-
quency will be damped by feeding it
from a low source resistance. Neutral-
izing the voice coil resistance will damp
the movement of the diaphragm even
more than short-circuiting the coil.
Now let’s see what the efficiency—
or coupling factor—of the loudspeaker’s

electromechanical system means to
damping. There are two equivalent
7.

%

%
2

7

2
S SIS IS, . 4
Fig. 2—Diagram shows loudspeaker

unit housed to make it into a high-Q
mechanical-acoustical resonant system.
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AUDIO—HIGH FIDELITY

resonant circuits: the acoustical one
(I'ig. 1-a), which is the cause of both,
but which itself consists of a mechan-
ical-acoustical resonance damped to
sone extent by the electrical circuit as
well as by the resistance elements in
its mechanical-acoustical makeup; the
impedances reflected through the electro-
mechanical coupling from the acoustical
resonance, which produce an equivalent
electrical resonant circuit Fig. 1-b.

Because the coupling of a loudspeaker
is relatively poor, damping that effec-
tively eliminates ringing effects in one
cireuit is different from the damping
required to eliminate the same effects
in another. Ringing effects can be pro-
duced either in the mechanical-acous-
tical resonant system—because it has
a tendency to continue oscillating after
the driving force has ceased—or in the
electrical cireuit because the impedance
reflected by the mechanical-acoustical
system causes the electrical cireuit to
ring.

It is possible, by applying a negative
resistance to the voice coil circuit, to
short-circuit the effective resonant cir-
cuit reflected into the voice coil circuit.
This must completely damp any tend-
ency to ring electrically. But assume
the Q of the mechanical-acoustical
svstem is relatively high so that even
a short-circuited zero-resistance voice
coil will fail to damp out complete'y
the mechanical tendency to ring. After
all, this is the best contribution to
damping that can be achieved elec-
trically. Such a complete neutralization
of the voice coil resistance will still
fail to damp the mechanical system of
the loudspeaker 1009 . although it is
actually overdamping the electrical cir-
cuit.

This brief introduction to the electro-
mechanical aspects of a loudspeaker
has brought to light an important fact:
basically there is mo satisfactory sub-
stitute for applying damping to the
mechanical-acoustical resonance i @
mechanical or acoustical fashion be-
cause this is the only place at which
100% coupling to the mechanical-
acoustical resonant system can be
achieved. If the loudspeaker with its
enclosure is satisfactorily damped, then
its effective resonance reflected into
the electrical cireuit will be very small
—negligible—so no steps are specifically
necessary to damp the electrical ecir-
cuit. It will have no tendency to ring
unless the amplifier itself is extremely
susceptible to the small degrees of
reactance reflected into the circuit from
the electromechanical coupling.

g
FREQ
Fig. 3—Typical impedance—frequency

characteristic of a speaker enclosure.
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Without going any further into the
consideration of amplifier design we
can now realize that damping factor
control is not so important to the cor-
rect performance of a loudspeaker and
enclosure as is attention to correct
acoustical and mechanical damping of
the loudspeaker’s resonant system. In
the best loudspeakers this has been
taken care of by the designer. For this
reason when using an amplifier equipped
with variable damping with a well
designed loudspeaker system it will
be practically impossible to detect any
effect from changing the variable damp-
ing control. It is almost impossible to
detect any d‘fference in vevroduction
if the control is moved from one
extreme end of its setting to the other.

This rather surprising fact suggests
that variable damping control may ke
soniewhat overrated when any reason-
ably good type of loudspeaker and
enclosure is used. The only time vari-
able damping can be used to improve
the performance of a loudspeaker would
seem to be when the design of the loud-
speaker itself or its enclosure could be
improved. In such cases, variable damp-
ing mav be inadequate to damp the
mechanical-acoustical syvstem sufficient-
lv. Although it may stop the apparent
ringing measurasd in the electrical cir-
cuit across the voice coil, it will not be
able to prevent mechanical-acoustical
ringing of the loudspeaker itself—even
with “ultimate” damping.

But some amplifiers containing this
feature have given impressive demon-
strations of varviable damping. “How
is this, if the feature is really as in-
effective as you say?” some of you will
ask. The answer to this question is
that some of the amplifiers featuring
variab’e damping also do something
else that needs a little more explana-
tion.

You are told that the variable damp-
ing feature is confined to the low-
frequency end of the response, because
this is where loudspeaker damping
needs te varied. In other words, the
resonance of the loudspeaker mechan-
ical-acoustical system is at the low-
frequency end of the scale, and hence
this is where attention to damping is
necessary. Accordingly some manufac-
turers have intreduced frequency-selec-
tive variable current feedback which
varies the damping at the low-frequency
end only.

This is true, but the fact that seems
to have escaped attention is that vary-
ing current feedback from positive to
negative at one end of the frequency

RESPONSE WITH MIN DAMPING

RESPONSE -DB

RESPONSE WITH ULTIMATE DAMPING/

FREQ

Fig. 4—Change in electrical response
produced by an amplifier with variable

also varies the frequency
response of the amplifier, entirely
independent of what kind of loud-
speaker it is feeding. It will vary the
response of the amplifier even if a
resistance load is connected. Turning
the variable damping control changes
the basic frequency response of the
amplifier, quite apart from its direct
effect on damping.

The change in frequency response
caused by the control can be far more
noticeable to the ear than any change
of damping independent of this change
in the amplifier’s basic frequency re-
sponse. This kind of amplifier can give
spectacular demonstrations with any
loudspeaker, quite apart from its con-
trol on damping. The change in effect
noticeable to the ear is due, not to a
change on the damping applied to the
loudspeaker, but to the change in fre-
quency response produced in the ampli-
fier itse’f. Because this kind of control
produces a change in frequency response
bigger than its effect on damping, it
becomes impossible for the ear to detect
the effect on damping—even if the effect
were audible.

This may seem a little complicated,
and in the confusion some will be think-
ing, ‘But doesn’t variable damping
inherently change frequency response?
This guy is telling us nothing new.”
Let’s separate the effects we are talk-
ing about.

It is true that, especiallv with in-
expensive loudspeakers, a true variable
damping control will change frequency
response because of the impedance-
frequency characteristic of the loud-
speaker (Fig. 3). This means damping
control will affect response as shown
in Fig. 4. But a frequency-selective
damping control, connected to a resist-
ance load, will change response as in
Fig. 5.

Where a frequency-selective damping
control is used, the two effects shown in
Figs. 4 and 5 will be added together.
The combination is not shown here,
because the effect in any individual
case is not predictable.

The general trend of this artiele may
seem to be on the negative side as
regards the application of variable
damping. However, there are many
cases where application of variable
damping can be an advantage and in
which the user may find it useful to
have an amplifier with variable damp-
ing control. In a further article I will
discuss variable damping in a little
more detail from the aspect of amplifier
circuitry. END

response

RESPO&SE FOR MAX DAMPING

RESPONSE-DB

RESPONSE FOR MIN DAMPING

FREQ

Fig. 5—Change in electrical response
of amplifier using frequency-selective

damping on speaker with Fig. 3 re._ variable damping—measured with am-

sponse.

plifier working into resistance load.
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Y now anyone who makes even a
passing pretense of being a hi-fi
bug has tried at least a half-dozen
preamplifier and tone control cir-

cuits. In addition, he has been bom-
barded with magazine articles such as
the “Ultra-Simplified No-Control Auto-
matic Equalizing Preamp” or its com-
plement, “The Ultrex Limitless Silent
Compensator Featuring Separate Level
Controls for Each Discrete Frequency
in the Entire Listening Spectrum.”
One deficiency in all these circuits—
regardless of their respective merits—
is that none of them provide for mix-
ing more than one input at a time. This
may be fine for the fellow who listens
to nothing but LP’s, but for those of
us who include recording facilities in
our sound system a more flexible input
system is desirable. Certainly no one
with a tape machine at his disposal can
resist the temptation to make like a
broadcast station and try a little live
dramatic effort now and then.

Since I do this sort of thing a good
deal I set about to devise a companion
unit to the tape recording amplifier
described in Rapro-ELECTRONICS (July,
1954). This master control unit was
to include pickup preamplifier and tone
control circuits and have provisions for
low-impedance broadeast microphone
as well as a utility channel for tuners
and whatnot. Furthermove, all chan-

nels were to maintain the bandwidth
and low distortion normally achieved in
single-channel hi-fi preamps. The unit
finally built works so well that I’'m not
ashamed to recommend it to anyone
who wants the flexibility of multiple-
channel mixing in his audio system
without degradation in quality.

The microphone preamplifier

The schematic of the whole mixer
preamplifier is shown in Fig. 1. The
microphone preamplifier section is con-
ventional enough except that the first
stage uses a 6AU6 with the plate and
suppressor grounded. The circuit is
one used in broadeast equipment and
described by F. Langford Smith in the
fourth edition of Radiotron Designer’s
Hanrdboolk. The idea is to reduce heater-
to-plate hum leakage by interposing
grounded pins between the heater ter-
minals and the sereen, which acts as
the plate of the tube in this circuit.
To reduce hum leakage further the
tube socket of this stage should be of
ceramic rather than the usual molded
composition material. High-frequency
hiss is kept to a minimum by making
all resistors carrying audio currents in
this stage low-noise deposited-carbon
units. Feedback is applied around the
first stage as an additional precaution
against noise and distortion.

Excellent decoupling of the B plus

AUDIO—HIGH FIDELITY

CHANNEL MIXER EQUALIZER

By GEORGE L.

AUGSPURGER

supply is important if the microphone
and phonograph low-level stages are not
to amplify ripple voltage or oscillate
at subsonic frequencies. A 0D3/VR150
voltage regulator tube decouples these
two stages. The use of VR tubes in this
manner gives better filtering and de-
coupling than the usual capacitor.

The 6AUG6 is followed by a 6C4 volt-
age amplifier having an unbypassed
cathode resistor to provide negative
feedback in this stage. The number of
ditferent tyvpes of tubes used in the
design could have been reduced by
using a triode-connected 6AU6 in this
and the other two 6C4 stages, but a
6AUG draws twice as much heater cur-
rent as a 6C4. With seven tubes in the
control unit drawing power from the
main amplifier, it was felt best to keep
the current requirements as low as pos-
sible.

The phono preamplifier

This section is also a two-stage de-
sign with a loss type R-C equalizer be-
tween stages to provide proper com-
pensation for various recording curves.
A 6AUB6 connected in the normal man-
ner is used here although a 5879 would
have been a better choice. The 6AUG
was used to find out if it was as good
a performer in low-level stages as some
writers have indicated. If a selected
tube is used in this stage, the results

330K PHONO EQUALIZER 10K
6AU6 100K 4. N ARA TR B ER 7 10K ouT
T e R e o]
B o 6.8K
680K Az 120K HASS TURNOVER
PUT TRANS Z—-------- - BHC 4KC IKC 2KC
INPUT TRAN

I
L0 1P MIKE INPUT )
!
il

].. 4 -[.002

COL RCA 5009 4004 250V
AES

120K $IBOK *%30
4; 100K

50K 220K

PHONO
EQUALIZER

TAPE IN
= —— ———0

TUNER IN

O
e = %smso 2.7%
2

NOVEMBER, 1955

K 220K

12AX7 10H
IMEG LINEAR 100K " o J

+250v

TQ RECORDER

TO AMPL

* LOW-NOISE RESISTORS

Tig. 1—Schematic of the mixer equalizer. ;
6C4’s and 6AUb6’s—3, 4; 12AX7—4 and 5, 9. Dress heater wires close to chassis.

Heater connections (not shown) are:
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{NPUT TRANS

BASS o '
R

TREBLE.
.‘ MASTER GAIN

AUX

are excellent. Although the hum level
is higher than that of the microphone
channel due to the bass boost in the
equalizer section and the difference in
the way the two input 6AU6’s are
connected, hum is still not audible at
normal volume settings.

Low hum and noise levels can only
be achieved if 6AU6’s are selected from
a batch of a dozen or so. If the builder
doesn’t want to go to this trouble, 5879’s
can be substituted with minor circuit
changes. If this change is made, how-
ever, a small loss in gain will result due
to the difference in transconductance
between the two tube types.

Following the initial 6AU6 is the
equalizer section. Loss type filters are
used in preference to feedback net-
works because of the difficulty in ob-
taining satisfactory low-frequency re-
sponse with feedback circuits. Separate
switches were used for low- and high-
frequency equalization to provide suf-
ficient flexibility to match any record-
ing curve without the multitude of
resistors and capacitors needed when a
separate equalizer section is used for
each cutrve, The high-frequency rolloff
is adjustable from flat response to 2,000
eycles in five steps and the bass turn-
over to any of the standard recording
curves.

The two switches should be set by
ear rather than by formula. Since all
of the settings are used at one time or
another, and this circuit uses such a
small number of parts, it is probably
worth the trouble to provide all 25 pos-
sible equalization curves.

A great deal of loss is introduced in
the equalizer circuit to allow bass boost
to continue to 20 or 30 cycles, so the
second stage of the phono preamplifier
is a pentode-connected 6AU6. With the
usual unbypassed cathode providing
negative feedback, this stage brings the
level of the phonograph channel up to
that of the other two mixing channels.

A selector switch enables the third
channel to be used for tape, tuners and
various other medium-level inputs. An
input resistor of 1.5 megohms prevents
undue loading of any high-impedance
circuits that may be connected to this

HF
ROLLOFF

\
' MIKE GAIN

GAIN
T AUX INPUT SELECTOR

Fig. 2—Front view
of instrument
shows the layout -of
all panel controls.

PHONO
GAIN

of
be

The arrangement
components can

scen from this under-
chassis

photograph.

HF ROLLOFF BASS TURNOVER BASS TREBLE
PILOT LIGHT 12AX7
6c4 EQUALIZER
6AUB MIC 604 6 STAGE
PHONO Mlx AUX INTER‘
MIX S Mlx STAGE |
% MPL \
6AU6 g
PHONO -“s i i
: ,}” 4 ("ﬂ_! ‘,/
PHONO ;-"' .. k= lé.-:,!
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‘JGAUG /Ei‘ / | \
MICIN oyt o
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and other parts. R, . wwc meuT /
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cil, staff photog- Y
rapher, KVAR q"

stage. Also, the negative current feed-
back developed in the cathode of the
6C4 results in low input capacitance
which keeps high-frequency losses ex-
ceptionally small.

The volume controls for the three
channels are bridged together through
isolating resistors into the grid of
another 6C4. In most amplifier designs
considerable variation in Thigh-fre-
quency response is encountered at
different settings of the volume control.
However, the cathode feedback in the
6C4 ncutralizes the Miller effect to a
considerable extent and the frequency
response of the system is flat to 20,000
eycles even with volume controls set at
mid-position.

The 6C4 is direct-coupled to the first
half of the 12AX7 tone control stage,
eliminating a coupling capacitor and
resulting in a little less bass phase
shift. The tone control stage is the
Baxendall circuit which has recently
achieved great popularity. The big
feature of this design is that it pro-
vides continuously variable turnover
frequencies for both bass and treble
rather than varying the amount of
boost or cut from a certain fixed fre-
quency. The cireuit—first introduced in

Wireless World, October, 1952—is fully
described in the September, 1953, issue
of Audio Engincering. Joseph Marshall
also praises it in the March, 1954,
1ADIO-ELECTRONICS.

The Baxendall circuit

Most recent adaptations of this cir-
cuit eliminate the cathode follower in-
put to save one stage. However, to
obtain the full high-frequency compen-
sation of which the unit is capable, it
is necessary that it be driven from a
source impedance of no higher than
10,000 to 15,000 ohms. Since the direct-
coupled arrangement in our design uses
no more components than would be as-
sociated with a single triode driving the
tone control circuit, the cathode fol-
lower was retained.

The Baxendall circuit gives high-
frequency boost or cut starting at a
frequency which can be varied from
1,000 to 8,000 cycles. The low-frequency
turnover can likewise be varied from
100 to 800 cycles.

Thus, the circuit can be used to com-
pensate for certain deficiencies which
the usual tone control curves are unable
to correct. For exaniple, some noisy
record surfaces require a sharp high-

RADIO-ELECTRONICS
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NOW—AN ALL-NEW OSCILLOSCOPE with features usually found only in more expensive

RCA WO-91A
5" *SCOPE FOR
BLACK and WHITE

and COLOR TV

srac DY

wo.91R OK"-"OKO:E' H QAN
WEE!
¥ POLARITY :R!l[“
— ’Q- 3 @ Q @ .

User Price (Optional)

.'{f. | , L

RCA WO-91A 5" OSCILLOSCOPE
Complete, ready-for-use, including new
WG-300A low-capacitance, dual-purpose

probe, shielded input cable and ! . u

instruction book.

instruments. It has all the ’scope functions you need to do both black-and-white and color TV
service work . . . speedily and with top-grade results! Check a few of these work-simplifying
features . . . “low-capacitance/direct” probe . . . preset “V’”” and ‘“H”” sweep positions . . .
automatic probe-disconnect calibration control. And look at the added features of this instrument:

Dual-band response. Response flat to 4.5 Mc in wide-band position.

Voltage-calibrated, frequency-compensated, 3-to-1 step attenuator for “‘V”’ amplifier.

Simplified, semi-automatic voltage calibration for simultaneous voltage measurement and waveshape display.
VTV M-type graph scales marked in peak-to-peak volts—read voltage amplitude directly from screen.
Vertical-polarity reversal switch for ‘‘upright” or “inverted” trace display.

Sturdy one-piece low-capacitance/direct probe minimizes circuit loading.

Z-AXIS input facilities permit direct modulation of the cathode-ray tube grid.

Preset “V”’ and “H” sweep positions for speedy, automatic lock-in at “vertical” and ‘‘horizontal” frequencies.

“Plus” or “minus’ internal-sync selector.

Shielded vertical-input connector and shielded cable for minimizing hum and stray field pick-up.
Positive-lock internal sync.

FREQUENCY RESPONSE: Wide-band position, within-1 db from 10 cps to 4.5 Mc; Narrow band position,
within-1 db from 10 cps to 0.5 Mc; within-6 db at 1.5 Mc.

SENSITIVITY: 0.05 volt peak-to-peak per inch (0.018 volt rms) in narrow-band position;
0.15 volt peak-to-peak per inch (0.053 volt rms) in wide-band position.

RADIO CORPORATION of AMERICA

TEST EQUIPMENT MNARRISON, N. J.

NOVEMBER, 1955
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/

..l fypes.' .......allshapes

all sizesl..

BUT ONLY ONE.-
quauity....THE BEST!

AMERICAN BEAUTY makes the finest of Soldering
Irons. No second or third grade bears the name which
is still the standard of top performance — sixty-one
years of it!

DEPENDABLE @ DURABLE e EFFICIENT

American Beauty Soldering Irons are doing fast, pre-
cision, production soldering on leading radio, TV,
electronic and aviation equipment.

{I We also mannfacture and stock a wide variety of soldering
iron tips in special shapes and sizes. Tell us your requirements.

fimerican Beauty

ELECTRIC SOLDERING IRONS i

Write for Descriptive Literature

AMERICAN ELECTRICAL HEATER COMPANY frrexiow

since
1894 |

1464 DETROIT 2, MICHIGAN |
90
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frequency cutoff. In more elaborate
amplifiers this is obtained by a separate
adjustable-tuned filter. A good com-
promise can be made by setting the
phonograph high-frequency rolloff con-
trol and the treble control to the same
frequency. A curve of approximately
12 db per octave is thus obtained with
the controls operating in cascade.

A close setting can be made easily
by ear and the noise level is effectively
reduced without the necessity of an-
other control and its associated com-
ponents. Similarly, bass response can
be boosted below the fundamental
resonance of unpretentious speaker
systems, giving partial bass compensa-
tion without the boominess that results
if this is tried with conventional tone
control designs.

Both potentiometers used in the cir-
cuit have linear tapers and the 0.5-
megohm treble control must be tapped
at mid-rotation. When wiring, note that
the tapped control is the high-frequency
control. When wiring my chassis I
didn’t bother to examine the operation
of the circuit and took it into my head

. 180K 4200~
omonﬂ_*[g:; ax
— — L]
& - T0 HTRS =
S— =

Fig. 3—Hum balance control circuit.

that the 0.5-megohm control was the
bass equalizer. The controls for the
phono preamp arc reversed from the
tone control knobs which is confusing
to anyone not familiar with the history
of the unit.

[The tone-control components—dual
concentric-shaft potentiometers and a
printed-circuit RC Couplate—are avail-
able in one compact unit. This special
tone control (Centralab C3-300) is
available for $4.50 from Centralab dis-
tributors only.—Editor]

Since the Baxendall cireuit is a feed-
back network, the output impedance is
about a few thousand ohms. This is
almost as good as a cathode follower,
so a reasonable length of cable can be

| used between the control unit and the

main amplifier without concern about
high-frequency losses. In my design
only about 18 inches of wire connect
the two units, so a 100,000-ohm master
gain control feeds the Ultra-Linear
power amplifier, while the tape recorder
is connected directly to the output of
the tone control amplifier. This ar-
rangement allows the speaker volume
to be adjusted independently of the
recording level, but the tone controls
still operate during both recording and
playback.

If it is desirable to isolate the re-
corder from the tone compensation cir-
cuits, simply bridge the tape recorder
across the cathode follower output of

! the first 12AX7 section. At either place

the impedance is low enough that the
recorder will not load the cireuit, and

RADIO-ELECTRONICS
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MeriT

COIL AND TRANSFORMER
CORPORATION
4427 N. Clark Street, Chicago, lil.

@wer transformers

P-3059 :his and 57 others.

@ertical output transformers
A=-303S5 with 6 companion types

%ine voltage regulators

P-3138 and P-3139

Advertising
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Write to

ENGINEERING

STAFF RELATIONS

HUGHES

Aireraft Company

Tucson, Arizona

CIRCUIT DESIGN
ENGINEERS

for the
FALCON
GUIDED MISSILE

So accurate and deadly is the Hughes Falcon
guided muissile produced in Tucson, Arizona, for
the U.S. Air Force, that it has knocked maneuver-
ing drone bombers out of the air even without an
explosive warhead. Although its electronic brain
can outwit any enemy bomber, it is the smallest
guided missile in production.

Because of this small size and consequent ex-
treme miniaturized packaging, new production
techniques have had to be conceived. This leads
to production testing of individual parts, small
integrated units, self-contained components, com-
plete integrated systems, and simulated environ-
mental performance.

The development of equipment for producing
and testing of such a missile provides a continuous
challenge to engineers experienced in electronic
circuit design including the following:

Pulse—Powecr Supply—Transistor—IF and Re—
Clamping—Wave Shaping— Switching—Phase
Shift—Input-Output—Modulator—Discrimina-
tor—Feedback—Video Circuits.

AUDIO—HIGH FIDELITY

the signal level is the same at either
stage.

Note that feedback of some sort is
applied around every stage of the three-
channel unit. This is absolutely neces-
sary if performance is to compare with
that of a good power amplifier. With
new amplifier designs such as the Wil-
liamson and the Ultra-Linear, feedback
loops can be applied over several
stages. But in preamplifier circuits,
tone and gain controls isolate various
stages and it is difficult to incorporate
negative feedback without adding a
great many extra tubes that contribute
no gain to the basic circuit. Eliminat-
ing bypass capacitors to provide nega-
tive current feedback around individual
stages seems the best solution for un-
complicated designs.

Mechanical design

The photographs show the mechani-
cal layout of the chassis to be per-
fectly straightforward. A 16 x 9-inch
aluminum chassis was used since that
amount of space had originally been
set aside for a control unit in the instal-
lation. Using a large chassis leaves
plenty of room to wire neatly without
crowding parts or worrying about stray
coupling effects. Fig. 2 shows the layout
of the panel controls. The two first
6AU6 sockets are shock-mounted; a
ground bus connected to the chassis at
only one point is used for all ground

o+ [wike weut [ TTT° ’] [ J
ok o
= l LA I Ly (a1 1
b8 | R T o m N
2] § { I
L Sl
20v 50 108 7 2K 5 10 20
FREQ
¢
* ! Tape weuT ZANY
T (O
08 0— [ f
| { 1
200, 50 100 1507 ‘3KC 5 10 20
FREQ
Fig. 4—Tape and mike amplifier
response.

connections; all heater leads are tightly
twisted and kept separated from audio
leads. These are all important features
of any good design which aims to keep
noise and hum to an absolute minimum.

Another important feature for hum
reduction is some means of balancing
the heaters to ground. If a hum-balanc-
ing potentiometer is not included in the
associated power amplifier it can be
added without difficulty. Disconnect the
heater center tap froin the power trans-
former and connect the 6.3-volt leads
through a balancing potentiometer to a
source of about 20 volts above ground
as shown in Fig. 3. With these precau-
tions the hum level will be no higher
than if a d.c. supply were used for the
heaters. Langford Smith goes into this
thoroughly in Radiotron Designer’s
Handbook.

These precautions paid off when I
first listened to the completed unit. In
attempting to make accurate checks,
however, I ran into difficulties. There
wasn’t a good scope or square-wave

RADIO-ELECTRONICS
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New concept in telescoping TV masting
... utilizes J & L Perma-Tube

REDUCE YOUR TV
MAST COST OVER 20%

Use high-strength, corrosion-proof J &L Perma-Tube 10-foot
telescoping sections to easily construct 30 to 50-foot masts

Only J&L Telescoping Perma-Tube offers:

_ I AMP ® Joint design which provides instant field as-
:——i’ sembly

4 | ® Machine-fitted joints that insure close toler-
| ance for high strength and rigidity

R ® Guy wire ring position that eliminates all
J binding and guy wire interference

No longer is it necessary to buy expensive, ready-made masts. Now you
can “tailor-make” your own with standard 10-foot lengths of 16-gage
J&L Perma-Tube—and save money.

It’s available in cartons from your local distributor in five diameters.
The largest base section OD is 214 inches and each telescoping section is
14-inch smaller, the smallest section having an OD of 114 inches.

J&L Perma-Tube in the 114-inch size can be used interchangeably as a
fitted-joint section for smaller masts or as the smallest and topmost piece
of longer telescoping masts.

Corrosion-proof J&L Perma-Tube is treated with Vinsynite—then coated
both inside and outside with a metallic vinyl resin base. It successfully
passes ASTM’s 500-hour-minimum salt spray test—which guarantees
Perma-Tube’s longer life on the job.

Sturdy J&L Perma-Tube is made of a special,
high-strength, J&L-produced steel. A 10-foot
section of 1V4-inch diameter by 16 gage can sup-
port a weight at its center point of 200 pounds
with a minimum of deflection and permanent set.

Order these new telescoping sections along
with your regular 1%-inch J&L Perma-Tube.
Hardware—cotter keys or bolts, clamps and guy
rings—may also be secured from your local dis-
tributor. For more information write J&L direct.

Jownes + Lavwghlin

STEEL CORPORATION — Pitesburgh

NOVEMBER, 1955 93
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QUAM speakers have AUDIO—HIGH FIDELITY
transformer mounting generator available and there was no
brackets welded to means of testing intermodulation. It
the baskets. was finally decided that since it is the
No SPEAKER ! entire system that counts after all,
There is a universal what measurements could be made
INSTALLATION mounting bracket packed would be done through the entire sys-
with every QUAM 31,2"’ 4", tem. Consequently the frequency-re-

voelsr e 1r A ” sponse tests (Fig. 4) were made frqm

PROBLEMS 5”’ 5/’?; E 6,"2 , 4" x 6" and the output of the power amplifier with
; 5" x 7" Adjust-a-Cone speaker, | o joudspeaker load!

with AT NO EXTRA COST. Under these conditions, the response

In addition there are pf t}t1et s;ﬁltem frl(im th‘ihta?le 1'e:corder

T input to the speaker with all gain con-

;our t.hrea;lded moe ng trols at mid-setting is within 1 db from

oles in the pot . . . 20 to 20,000 cycles. The response from

besides the usual the low-impedance microphone input is
mounting holes in the flat within 2 db from 30 to 20,000 cycles.
speaker basket. The harmonic distortion at any fre-

quency within this range measured at

o Parts for mixer equalizer
W Resistors: 4—1,000, 4—2,700, 2—4,700, 1—6,800, 4—

10,000, 1—39,000, 1—82,000, 3—100,000, 6—120,000,

1—150,000, |—180,000, 3—220,000, 1—330,000, [|—
470,000, 2—I1.5 megohms, !4 watt; 3—100,000, [—
470,000, 1—680,000, |—1.5 megohms, 1—4.7 meg-
ohms, !;-watt low-noise units; 1—100,000, 3—250,000,
1—500,000 (linear), I—I megohm, linear, center-
tapped potentiometers.

Capacitors: {—100 ppf, 1—.002 pf, 2—.0047 uf,

1—.01 pf, 2—.04 pf, 1—.05 pf, 10—0.1 pf; 2—I10 pf,
2—30 uf, 300 volts, electrolytics; |—50 pf, 2—I100
uf, 25 volts, electrolytics.

Miscellaneous: 3—6AUSs, 3—6C4, [—I2AX7, |—
0D3/VR-150, |—octal socket, é—7-pin miniature sock-
ets, |—9-pin miniature socket, |—input transformer:
line to grid, 600-ohm center-tapped primary, 60,000-
ohm secondary, electrostatic shield (Triad A-10J or

A good hi-fi speaker
need not be expensive.
Prove it to yourself

QUAM

by 1istening to eequivalent); 7—shields for miniature tubes; |—I10-h
choke, 75 ma; |—I-pole 4-position switch, rotary;
QUAM extended range |—2-gang hS-posi'rion rotary switch; |—I-pole 5-posi-
9 tion swifch, rotary; |—power cord; |—chassis; 8—
and coaxial speakers. H I -FI | jacks; 9—knobs; |—pilot light and assembly.

They can’t be beat

for small budget S PE A K E R S
hi-fi installations.

1-watt output at the voice coil is less
than 1%.

Write for QUAM : : If intermodulation test equipment is
Hi-Fi Catalog No. 69. for fine audio available, the cathode bias resistors
reproduction could be adjusted for minimum distor-

tion, and with a little trial and error

at low cost work the distortion in the mixer pre-

amplifier could probably be reduced to
one-tenth the preceding figure. Even
as the unit stands it is good by com-
mercial high-fidelity standards. These
results are achieved with a circuit not
at all tricky or erratic. Anyone build-
ing it without test equipment available
can be sure that his unit will perform
at least as well as this one if good
layout and wiring is practiced.

The mixer equalizer will deliver
about 1 volt from normal microphones
or long-playing records. This may not

RADIO-ELECTRONICS is paying be enough for some low-sensitivity

power amplifiers. If more gain is

r~
0
(o]
O
z‘
SR
>
-4
>
|--_-

1,000°s OF SUCCESSFUL GRADS COAST TO COAST go.oc.i UM (et g A for 11 pecde R NENE Quneccal iEgthCReous o
toyt o oy eoigounsonen || Original and unusual articles on | | tio} stages can be changed 68 BALE.

Honiwta o it Gmbomioe Soe | | audio, television, FM and AM | 0 T T Gl b0 retain the direct

" WEEK. NO limit usvé)n:icgt:sS&::RL.E'?R;II::GanAilgAUef':bth:c‘isihP:; servicing, as well as articles on coupling to the tone control amplifier,
e e ees et s (i g h"d:::'[":;:' industrial electronic equipment but it is about the easiest way to in-

pare yourself for fife No previous experience needed.

crease the gain of the design and still

Fully approved for Korean Veterans. Also fully ap- ;
retain feedback around each stage.

proved course in color TV (istin U.S.) Send coupon

‘ and application. Send for a copy

"°W‘°"“E“°°“°“W°“"E“""’"““’“";"_“_".‘"::_ of our Authors' Guide. Address: The mixer equalizer has performed

:—u—;—:“sl Sl'll']\; ggz:’)?)l_ 3 extremely well. I use a speaker system
NIVERS A .

| 1220R Admiral Boulevard, Kansas City, Missouri; THE EDITOR with a range of 50_15,000 CyCleS, and

also tried hooking up the control unit

RADIO-ELECTRONICS to a friend’s ultra-ultra installation. It

| PLEASE SEND ME INFORMATION FREE. Age_—
1

Name | .
i sounded notlceabl_y better than the well-
firAddress | 25 |Wiest Broardway, 16w Y orle 17, N known commercial preamp he was
| City State [ | using. END

1 ] Check here if Korean veteran )

94 RADIO.ELECTRONICS


www.americanradiohistory.com

S s R NOISELESS !

ELECTRONIC!

Thompson Products

tic
- Automatic

perolor:

World’s only silent automatic antenna rota-
tor! No gears, no click, no clatter. Electronic
fingertip VP* tuning. Antenna rotation and
control is smooth, not in “'steps’’ like ordinary
automatics — provides a new standard of
tuning accuracy for Fringe, UHF and Color
reception. Write today for specifications.

*VP (Vernier Precision)

INTERCHANMNGEABLE
ROTORS

Famous time-proved Superoter
models 100" and '"500" have
both been adapted for automatic
operation !

OTHER THOMPSON PRODUCTS ELECTRONICS DIVISION

ELECTRONIC AFFILIATES

et gl Thompson Products, Inc. (@

Television ® Ramo-Wooldridge
Corp. @ Pacific Semi-Conductors, Inc, 2196 CLARKWOOD ROAD « CLEVELAND 3, OHIO
Available in Canada thru Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto

NOVEMBER, 1955
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Measures 4Ya" x 972" x 42"

Superior's new

Model 670-A

SPECIFICATIONS:

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Yoits
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 Volts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms

CAPACITY: .00l to | Mfd. | to 50 Mfd. (Good-Bad scale for
checking quality of electrolytic condensers.}

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms
INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries
DECIBELS: —& to +18 +14 to 438 +34 to 458

SUPER METER

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

ADDED FEATURE:
Built-in ISOLATION TRANSFORMER
reduces possibility of burning out
meter through misuse.
The Model 670-A comes
housed, in a rugged
crackle-finished steel
cabinet complete with
test leads and operating NET
instructions.

Superior's new stream-

lined Model TC-55

YOU CAN'T INSERT A TUBE IN THE WRONG
SOCKET

It is |mpos5|ble to insert the tube in the wrong socket
when using the new Model TC-55. Separate sockets are
used, one for each type of tube base. If the tube fit¢
in the socket it can be tested.

"FREE-POINT'* ELEMENT SWITCHING SYSTEM.
The Model TC-55 incorporates a newly designed ele-
ment selector switch system which reduces the possi-
blllfy of obsolescence to an absolute minimum. Any
pin may be used as a filament pin and the voltage
applled be?ween that pin and any other pin, or even
the ''top-cap.’

CHECKS FOR SHORTS AND LEAKAGES BETWEEN
ALL ELEMENTS.
The Model TC-55 provides a super sensitive method

the bench—use it for field calls.

The Model TC-55 comes complete with operating instructions and charts.
A streamlined carrying case,
charge, accommodates the tester and book of instructions.

TUBE TESTER

QUICKLY AND EFFICIENTLY TESTS RADIO AND TV TUBES INCLUDING: SEVEN PIN
MINIATURES; EIGHT PIN SUBMINARS, OCTALS AND LOCTALS; NINE PIN NOVALS

of checking for shorts and leakages up to 5 Megohms
between any and all of the terminals.

ELEMENTAL SWITCHES ARE NUMBERED IN STRICT
ACCORDANCE WITH R.M.A, SPECIFICATIONS.
One of the most important improvements, we believe,
is the fact that the 4 position fast-action snap switches
are all numbered in exact accordance with the stand-
ard R.M.A. numbering system.

Thus, if the element termi- $
2 NET

Use it on
included at no extra

Of course you can buy an ""adapter'’ which theoretically
will convert your standard Tube Tester into a picture-
fube tester. Sounds fine—but—ijt simply doesn't work
it out that way!

We do not make nor do we recommend use of C.R.T.
adapters because a Cathode Ray Tube is o very com-
plex device and to properly test it, you need an
instrument designed exclusively to test C. R. Tubes and
nothing else. As compared to o make-shift adapter,
which sells for agbout five dollars, our Model TV-40

Superior's
New Model
TV-40

® Tests
from 7 inch to 30 inch types.
method. All readings on '"Good-Bad"'

EASY TO USE:

Throw switch up for quality test . . .

all magnetically deflected picture

@ Tests for quality by the well established emission
scale.

Simply insert line cord into any
110 volt A C. outlet, then attach
tester socket to rube base (lon trap need not be on tube).
read direct on
Good-Bad scale. Throw switch down for all leakage tests.

About Testing Picture-Tubes . ..

nating in pin No. 7 of a
tube is under test, button

No. 7 is used for that test.

C.R.T. Tube Tester sells for $15.85. But, if you believe
that Television is here to stay, then you must agree
that the difference in price is more than justified by
the many years of valuable service you will get out of
this indispensible instrument.

Incidentally, the Model TV-40 jis the ONLY low-
priced C.R.T. Tube Tester, which includes a real meter.
Neons are fine for gadgets and electric-line testers, but
there is no substitute for a meter with an honest-to-
goodness emission reading scale.

C.R.T.TUBE TESTER

Tests ALL magnetically deflected tubes . . . in the set. ..

out of the set . .. in the carton!!

@ Tests for inter-element shorts and leakages up
to 5 megohms.
® Test for open elements.

¥15%

tubes

Model TV-40 C.R.T.
Tube Tester comes
absolutely complete
—nothing else to huy.
Housed in round cor-
nered, molded bake-
lite case. Only

SHIPPED ON APPROVAL

NO MONEY WITH ORDER — NO C 0.D.

Try any of the above in-
struments for 10 days before
you buy. If combvletely sat-
isfied tken send down pay-
ment and par balance as in-
dicated om coupon. No In-
terest or Finance Charges
Added! TIf not completely
satisfied return wunit to us,
no explanation bpecessary.
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MOSS ELECTRONIC DISTRIBUTING CO., "
Dept. D-180 3849 Tenth Ave., New York 34, N. Y.

T'lease send me the units checked. 1 agree to pay down payment within
10 davs and to pay the monthly balance as shown. It is understood
there will be no finance, interest or any other charges,.provided I send
my monthly payments when due. It is further understood that shoutd
I fail to make payment when due, the full unpa‘sd balance shall become
immediately due and pavahle.

Model 670-A.. Total Price $28. 40
$7.40 within 10 days Balance 3.5
monthly for 6 months.

Model TC-55. -
%$6.95 within_ 10 days
monthly for 4 months.

Name

City.

.Total Price $26.95
Balance

. State.
Model TV- 40 .Total Price $15.85
$3.85 within 10 days
monthiy for 3 monti

Zone.

|
|
|
Address : |
|
|

$5.00 Balance $4.00 '

RADIO-ELECTRONICS
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TV-50

A. M. Radio  F. M. Radio

Amplifiers

—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

Black and White TV Color TV

R. F. SIGNAL GENERATOR:

The Model TV-50 Genometer provides complete coverage for
A.M. and F.M. alignment. Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 180 Megacycles on powerful harmonics. Accuracy and
stability are assured by use of permeability trimmed Hi-Q coils.
R.F. is available separately, modulated by the fixed 400 cycle
sine-wave audio or modulated by the variable 300 cycle to 20,000
cycle variable audio. Provision has also been made for injection
of any external modulating source.

VARIABLE AUDIO FREQUENCY GENERATOR:

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50
Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. This service is used for checking distortion in
amplifiers, measuring amplifier gain, trouble shooting hearing
aids, etc.

BAR GENERATOR:

This feature of the Model TV-50 Genometer will permit you to
throw an actual Bar Pattern.on any TV Receiver Screen. Pattern
will consist of 4 to 16 horizontal Bars or 7 to 20 vertical bars.
A Bar Generator is acknowledged to provide the quickest and
most efficient way of adjusting TV linearity controls. The Model
TV-50 employs a recently improved Bar Generator circuit which
assures stable never-shifting vertical and horizontal bars.

CROSS HATCH GENERATOR:

The Model TV-50 Genometer will project a cross-hatch pattern
on any TV picture tube. The pattern will consist of non-shifting,
horizontal and vertical lines interlaced to provide a stable cross-
hatch effect. This service is used primarily for correct ion trap
positioning and for adjustment of linearity.

7 Signal Generators in One!
R. F. Signal Generator for A.M.
R. F. Signal Generator for F.M.
Audio Frequency Generator
Bar Generator

Cross Hatch Generator

Color Dot Pattern Generator

XYY XX XX\

Marker Generator

SPECIFICATIONS:

DOT PATTERN GENERATOR (For Color TV):

Although you will be able to use most of your regular standard
equipment for servicing Color TV, the one addition which is a
“must”’ is a Dot Pattern Generator. The Dot Pattern projected
on any color TV Receiver tube by the Model TV-50 will enable
you to adjust for proper color convergence. When all controls and
circuits are in proper alignment, the resulting pattern will consist
of a sharp white dot pattern on a black background. One or more
circuit or control deviations will result in a dot pattern out of
convergence, with the blue, red and green dots in overlapping
dot patterns.

MARKER GENERATOR:

The Model TV-50 includes all the most frequently needed marker
points. Because of the ever-changing and ever-increasing number
of such points required, we decided against using crystal holders.
We instead adjust each marker point against precise laboratory
standards. The following markers are provided: 189 Kc., 262.5 Kc,,
456 Kc., 600 Kc., 1000 Kc, 1400 Kc., 1600 Kc., 2000 Kc., 2500
Kec., 3579 Kec.,, 4.5 Mc,, 5 Mc, 10.7 Mc. (3579 Kc. is the color
burst frequency.)

The Model TV-50 comes abso- s 50

lutely complete with shielded
leads and operating instructions.
Only ... - - "ET

SHIPPED ON APPROVAL

NO MONEY WITH ORDER — NO C 0.D.

Try it for 10 days before you )
buy. If completely satisfied
then send $11.50 and pay bal-

MOSS ELECTRONIC DISTRIBUTING CO., INC. [
Dept. D-180, 3849 Tenth Ave., New York 34, N.Y.

ance at rate of $6.00 per Please rush me one Model TV-50. | agree to pay $11,50 Name o I T !
It is understood there will be no finance, interest or Address |

terest or Finance Charges
Added! If not completely sat-
isfied return unit to us, no
explanation necessary. '

|
|
| Pleas
month for 6 months. No In- | within 10 days and fo pay 36.00 per month fhereafter. |
|
|
|

NOVEMBER, 1955

any other charges, provided | send my monthly pay- o T
ments when due. It is further understood that should l
I fail to make payment when
balance shall become immediately due and payable. - o I

full unpaid City
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High

with

By H. L. MATSINGER

ANY technicians, when con-
sidering a PA or other sound
reproduction system using an
amplifier of more than 10

watts, immediately visualize trumpets,
folded horns or other high-power sound
projectors. Few realize that the 6-inch
speaker—properly baffled—can be used
in multiple for a wide range of normal
or casual applications, With an ordi-
nary 8-inch bench saw, a couple sheets
of plywood, a can of Casco casein glue,
some 6-inch speakers, assorted hard-
ware and a little common sense, one can
devise a sound projector for almost
every moderate-fidelity requirement: a
reproducer which will not only be
cheaper than the commercial variety,
but which can be tailored to a specific
need.

In most cases, such as for indoor use,
the speaker units can be used just as
they are purchased. However, if you
feel that you would like to improve the
highs to some extent, you can replace
the felt dust cap with an aluminum
dome easily fashioned from the mate-
rial of which plates and the containers
of many frozen dinners and the like are
made. Simply lay a flat portion of the
material on a bald, inflated tire or a
flat piece of thick rubber, then strike
it sharply with a ball-peen hammer.
If you make a good strike, the result
will be a perfect dome. Trim off the
excess metal so that the dome is of the
proper size, remove the old felt, then
cement the dome to the center of the
speaker cone with an air-drying thermo-
plastic, Ambroid or Akryloid.

Speaker resonance can be lowered
slightly by brushing a mixture of castor
oil and acetone on the edge compliance.
A half-and-half mixture is most com-
monly used for this purpose. You ecan
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power

also waterproof the speaker cones for
outdoor use by brushing on a mixture
of acetone and Awmbroid—one part
Ambroid to three parts acetone. The
acetone will evaporate, leaving the
Ambroid impregnated in the felted
fibers of the cone. Normally, weather-
proofing will raise the resonant fre-
quency, but a prior treatment with the
acetone-castor oil solution will minimize
the change. Waterproofing is required
only in those cases where the cones are
directly exposed to the elements.

Most important in the construction
of any baffle is rigidity. We must not
permit any false vibrations or rattles
to occur in the baffle setup: Rattles are
unpleasant to the ear and detract from
the quality of the reproduced sound;
spurious vibrations tend to cancel or
exaggerate certain portions of the
range, causing improper balance.

Plywood is very satisfactory for the
construction of baffles; it has greater
rigidity per unit of thickness than
natural wood boards. For small single-
unit baffles of limited size, %-inch ply-
board works well; for larger multiunit
jobs, %- or 3% -inch board may be re-
quired. (When in doubt, always use the
heavier board.) All contact surfaces
except the access opening should be
glued as well as nailed. On a long un-
broken run, glue blocks are a practical
necessity; these are small triangular
strips about % inch on each face, about
1 inch long.

To prevent reflections, the inner sur-
faces of all enclosed baffles are usually
covered with Ozite, Kimpac or some
other sound-absorbing material about
3 to 1 inch thick. A notable exception
to this rule is the pentagon-shaped
speaker enclosure to be deseribed later.
If you study the sketch of this enclo-

sure, you will find that the rear of
each speaker works into an angle
formed by two sides, resulting in dis-
persion of the sound waves and pre-
venting objectionable reflections into
the speaker. All square or rectangular
enclosures should, however, be treated
to avoid direct reflections.

No one article can possibly cover
every contingency or situation involving
sound propagation or reproduction but
we hope, by presenting three basic
forms of baffle, to highlight the prin-
ciples and techniques. The prime con-
siderations are angular coverage, sound
level, distribution and, in some in-
stances, weatherproofing.

Baffle construction

The simplest of all enclosed baffles is
the single-unit wall cabinet. Shown in
Fig. 1, this enclosure is made from
14 -inch plywood throughout. Nominal
dimensions are 12 by 16 inches, with a
depth of 6 inches at the top and 4
inches at the bottom. The hole for the
speaker is drilled on the vertical center
line, about 6 inches from the top. The
hole may be round or square; but if

14" PLYWOOD
j o e

- [}
i 1 )
6 | [
6" SPKR l b A
H i
e [ H
Bl :J
H [
I' h |
// 2 H
B ‘ R oo on o
ot [ e 4" =
1"X (" STRIPS GLUE BLOCKS

Fig. 1—Diagram shows the front and
side view of single-unit wall baffle.

RADIO-ELECTRONICS
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|
Amazing new
| ‘‘phase reverser’’
' /Pazem Applied For

Actual comparison
‘ of fringe antenna performance

Walsco Wizard
Imperial
Antenna ‘A’
With 3 Phase
Reversing Di
poles

Antenna "B’
Yagi Type with 5
. Phasing Loops
The new Walsco Wizard performs as 3 separate Antenna C
antennas combined in one to give the very fnest, Yagi Type with
. . Loading Coils
) all-channel picture reception ever s2en on
any television screen. Extra dipoles, comdlicated
harnesses, or phasing stubs zre completely
eliminated. And the Wizarc is the

AN easiest to assemble and ins:all.
EE g ¥ ; Walsco guarantees the Wizaed for 3 years. ASK YOUR JOBBER FOR FULL INFORMATION
A Model Pri
NSNS C'Jl/)@O'— ai_zargeézzggllo $%g.g§:qs: AND TECHNICAL BROCHURE
Y%/ ELECWRONICS CORPORATION wizard imperial #4230 33901t ... OR WRITE DIRECT TO WALSCO.
2= A sussioary of Tellluteqpaph cosposation

3602 Crenshaw Blvd.,
Los Anzeles 16, California

IN CAPADA: Atlas Radio Corp., Ltd.
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square, you must supply an auxiliary
cardboard baffle to prevent leakage at
the corners. The opening may be
| covered with grille cloth or a thin silk
supported on a piece of screening. Since
any cloth is primarily decorative and
may attenuate the highs, you can pro-
tect the cone just as well with a plain
piece of metal or plastic screening.

No port is provided in this wall
cabinet; the cubical content of the en-
closure is sufficient to permit unre-
stricted speaker-cone excursions. An
important factor is the Ozite pad on
the back panel which prevents reflec-

oy : tions. The front panel is strengthened
Electronically Analyzes, CORRECTS with the glue blocks, while the 1 x 1-

UNITED STATES
tecronie . REN=-O=LY ZER

Picture Tube Trouble in 2 Minutes! ) inch strips provide secure anchorage
for the back panel. Means for hanging
Cleans Picture Tube elements, burns off oxygen, welds the baffle are left to your own imagina-

open cathodes and filaments . . . automatically and
electronically! The TV Serviceman can now RESTORE
picture tubes IN THE HOME! Service Charge just
$9.95 to customer—may be sold with minimum
guarantee! 7”x9"x4” 62 1b. steel-cased kit.

tion; use screw eyes, brackets or even
overhead wires. Just be certain that
the support does not vibrate.

The multiunit baffle (Fig. 2) de-
signed for 360° coverage is more com-
plex. Although %-inch plywood might
be used in its construction, a safer bet
would be to use 3%- or '2-inch stock
throughout. Actual size is not critical,
but for good operation the minimum
should be about 36 x 36 x 9 inches,
which will permit the centers of the
speaker holes to be 9 inches from each
end and have a spacing of 18 inches
between centers. The two cross braces
are made from 1 x 2-inch strips, notched
in the center, and 1 x 1l-inch strips
support the top and bottom panels.
All points of contact are coated with
a thin layer of Casco casein glue. The
assembly is made, except for the top
panel, using 3% -inch brads to hold the

UNITED STATES
ELECTRONIC

MUTUAL CONDUCTANCE

- e ; 2 parts in place. Then let the entire
AND EMISS’O-N CHECKER v : assembly sit for 24 hours while the
Accurately checks Picture and Circuit Tubes for ] : J i glue hardens. Note t.hat the bottom
filoment continuity, emission, gas, shorts ond -l panel contains four 2-inch ports on 9-
leokage under actual load conditions—in 20 : > inch centers. After the glue hardens,
seconds! 7"x9"x4” 7 b steel-cased kit. D e you may tack in the 4-inch strips of

Ozite, install and wire the speakers,
then screw on the top panel. Protection
for the speaker cone can be the same as

i ' il
ONLY THE REN-O-LYZER FORECASTS REPAIRABILITY! ‘ an
Increase your customer-confidence—increase your sales amazingly with these ! ]Z"HOLES-9'CTOC (4
“ON THE JOB" quality-built, electronic companions! You can restore dork, fuzzy O./E’E}/()/
pictures to full, bright contrast with the revolutionary REN-O-LYZER! Surveys prove il
that 9019, of picture tubes Ren-O-Lyzed are still in use after 1 year's time! Each . e =l I =T o R = =
Ren-O-Lyzing job at $9.95 is creating an average $120.00 weekly increased el g Eamm [y 3 o o =) = 1
income for every Ren-O-Lyzer unit in use. The TUBE-CHECKER eliminates all guess- I'x2" = i ﬂ
work, proving to the customer IN THE HOME, the need for replacement of defective O O
tubes. Order today . . . don't delay this opportunity for increased income. Instru- ap .
ments extremely simple to operate. ‘ 18" [ }ng STRIPSICAMICE
ap
[=1"%17ST
¢ RIPS I: :]
h — —
I-.-—— 18" ———
= 36
i TOP ViEW
1 0ZITE STRIPS
T _uLi T
-I_:- = > T A <l —_=‘|
2 §
1. Send me name of nearest dealer and further details. 11/55 R-E i _L B i ettt bbbl et
| e 1
{ Name = - i fe— 9 1< I e § =]
i Address_ . = 1 . SIDE VIEW
[ city Sy Stafe { | Fig. 2—Diagram shows layout for a
b t | car-top or suspended speaker baffle.
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that used in the small single-unit
speaker. Further, if this baffle is going
to be used for car-top mounting, the
cones should be waterproofed—or else
stay out of the rain.

When using this type baffle on a
sound truck or car, some means must
be provided for fastening. The simplest
and perhaps the most satisfactory way
to do so is to purchase a couple of
suction-cup cross members of the type
formerly called ski carriers from your
local auto accessory store. These rela-
tively cheap carriers come complete
wiih straps to prevent shifting when
the car is in motion. Just mount the
baffle on the cross members with screws,
moisten the cups and adjust the straps
for a satisfactory holddown. Speeds in
excess of 50 miles per hour will not
dislodge a tight job, although the wind
pressure may be a little tough on the
speaker cones. This speaker cluster
will handle 20 to 25 watts without
laboring.

Heavy-duty baffle

Because of the stresses and forces
involved, a heavy-duty installation must
necessarily contain all the essentials
that go to make a good sound repro-

ducer. A steeple speaker installation |

made in a church about 2 years ago
has been proven by that most stringent
of all tests—time. We can feel pretty
certain that what worked well in this
case will perform equally well in a
similar application.

From the start, our foremost con-
sideration was tonal quality. This was
a new church in a new community, and
the pastor was a young man with the
old-fashioned idea that no church is
complete without a belfry. But bells
are expensive and the steeple was small,
so the only answer seemed to be elec-
trical reproduction. There came the
rub.

Like many of us, this pastor had
heard many steeple installations which
gave out much sound, which did »ot
sound natural. He said emphatically,
“TI want it to sound like bells.” Now
bells have, among other qualities, a
nondirectional effect, since they vibrate
around their entire periphery. It was
up to us to duplicate this action. A
cluster of trumpets, alternately stacked,
might have done the trick in the hori-
zontal plane, but this meant at least
eight, and we still had to consider mat-
ters from the vertical standpoint.
Worse yet, the job had to be done on
a “satisfaction-guaranteed” basis, so
that we couldn’t take too many chances.

As a result, we came up with the
pentagon-shaped enclosure shown in
Fig. 3. This is an enclosed baffle 4 feet
high. The sides are just a shade less
than 2 feet so that we could be certain
of getting them out of a 10-foot sheet
of plywood. On the center line of each

side, 6-inch holes were cut, starting 6 |

inches from the top and allowing 1 foot
between holes. With the bench saw,
each side was trimmed with a 36° bevel,
and 25 pieces of 1 x 2-inch strips were

NOVEMBER, 1955

[ 'y H
MOD
MODEL T-801 1_802 MODEL T-811 M08052l
T-81

ALL-ALUMINUM
B

ANTENNAS

WITH THE NEW AND AMAZING
\ »

FORMERLY RADELCO

INSTANT MOUNT ASSEMBLY

Complete line of 16 full size, completely pre-assembled
conical antennas with doweled elements and molded plastic
insulator of high impact polystyrene. See new Tenna catalog.

$4'I7 $875 $500 $.Io42

LIST LIsT LsT LsT

MODEL
T-792 MODEL T-751

MODEL T-791 MODEL
44 T-752
34 $0931 $556 $1153
List ust LIsT ust
BAR BAR BAR BAR
X X X
I MODEL - | MODEL
MODEL T-781 ) T-782  MODEL T-851 )
$556 41153 $472  $9s86
LIST LisT LisT LisT

7580 GARFIELD BLVD. « CLEVELAND 25, OHIO
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TUBULAR

/ /

14 i

‘f

4 PRINTED CIRCUIT

you can see why C-D is always the leader

THE ONLY CERAMIC WITH THE
MILLION-DOLLAR BODY

& UNIVERSAL

oy

C-D Ceramic Capacitors are made ({_&_’;} 4
from beginning to end under one root ik 720
in a huge plant devoted completely to it = /

cerarnic capacitor production. Every
process . .. every ingredient is under

constant control. You can see the . , :I{

: ¢ /
reasons for C-D’s outstanding g %
superior quality. < 1
And to help you, C-D Ceramic // é 3

Capacitors are packaged in compact,
crystal-clear, easy to handle and always usable
plastic boxes (no extra charge). That's why
Distributors who know carry the complete C-D
line. See your C-D Distributor today. He’s listed
in your local Classified Telephone Directory.

There are more C-D capacitors
s i use today than any other make.

,r' )
=} ONSISTENTLY
& ’..
"‘S“‘ RN ELL-

EPENDABLE

@ PLANTS IN SOUTHM PLAINFIELD, N. J.; NEW BEDFORD, WORCESTER AND CAMBRIDGE,
® w MASS.; PROVIDENCE AND HOPE VALLEY, R. I.; INDIANAPOLIS, IND.; SANFORD AND
FUQUAY SPRINGS, N. C.; SUBS!DIARY: THE RADIART CORPORATION, CLEVELAND,

UBILIER GAPACITORS

5 { 22¢%  FM RECEPTOR

e

AM set ..

This model is o precision built instrument, designed for simple connection
fo your present AM radio. .. instantly converting it to a thrilling new

AM-FM set, full-scale fidelity, sensationally free from static, station

MODEL 8C WITH CABINET interference and foding.

0 7ow Onty

Come in, Call or Write to the
RADIO CO.
509 ARCH ST., PHILA., PA. ¢« WA 2-5153

Branches: CAMDEN, N.J; « ATLANTIC CITY, N.J.
NORRISTOWN, PA.* WILMINGTON, DELAWARE
SALISBURY, MARYLAND
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/_) (with cabinet) adds frequency
modulation to any regular
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cut in the same manner. These strips
had an overall maximum dimension of
approximately 103 inches. The angle
was cut along the 2-inch dimension.
These are the inner-braces and must be
cut with extreme accuracy so that the
edges of the plywood will butt together.
We made up our inner braces first,
glued them, used saddle staples to secure
them and let them dry for 24 hours.
When they were dry, we glued on the
sides, using No. 16 1-inch brads to hold
them in place. Then we glued and
nailed on the bottom, using fourpenny
finishing nails.

The bottom and top are cut from %-
inch plywood to insure rigidity, and the
top has cut in it a 10-inch port. This
port is not extremely critical so, if the
circle cutter only goes to 4% inches,
don’t worry too much. The top piece
is secured with screws to provide access
to the wiring. However, the speakers
were mounted on the face of the panels,
rather than inside, to permit rapid
servicing whenever needed. The screws
used to mount the speakers were No. §
15-inch, and the starter holes were
drilled with a No. 34 drill. All the
speakers of a tier were wired in series.
Since the admittance curves of several
random speakers showed about 6 ohms
at 1,000 cycles, we paralleled series-

| connected lines 1 and 3 (60 ohms) with

series-connected lines 2 and 4 (60 ohms)
to give us a calculated impedance of

TOP & 80T TOM 374" PLYWOOD N3
SIDES 172" PLYWOOD

|
\ /) -LOP VIEW
/ | CORNER
L Y FILL
e PP AT L 1 STRIPS
//

SR o e 71 7
l

b

|

ISTTIER | O
2ND TIER O
IRDTIER O

gy L.:___-_____-._____:.: e e ¥
i II :
4THTIER : O e O 2
1 t
Sl g oy g il ] 1
[ —
FRONT & SIDES ELEVATION
TOPf ¢
1T TIER

PART TOP VIEW AS ASSEMBLED

Fig. 3—Diagram shows layout of the

heavy-duty steeple reproducer.
RADIO-ELECTRONICS
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about 30 ohms, just right for the output
of our amplifier. Further, since the line
from the amplifier was only about 25
feet, we had no worries about line drop.

There was a certain element of
danger in having so many speakers in
series, since a single failure would put
10 units out of business. At first we
considered putting a 15-ohm resistor
across each speaker so that if one went
out it wouldn’t take the whole string.
But on second thought we ruled out
this drastic move on the grounds that
each speaker was conservatively rated
at 3 watts, a total of 60 watts, while
our amplifier was rated only at 50 watts.

Fewer tiers of speakers could be used
with a reduced power input. Each tier
of speakers is complete in itself, identi-
cal in form, so that you could make it
one, two or three high, without altering
the basic design in any way except for
the height of the sides. The tiers are
rated at 15 watts input, so that for a
25-watt amplifier two tiers would be
sufficient. With the removal of a tier, a
reduction of 1 inch in the size of the
port is permissible, so that for a single
tier the port would be 7 inches in diam-
eter.

Speaker phasing

Attach a couple of leads about 6
inches long to a 4.5-volt battery. Then,
holding the negative lead to one termi-
nal of the speaker, touch the positive
lead to the other terminal. The speaker
cone should move outward; if it does
not, reverse the battery leads to the
speaker, then mark with some quick-
drying paint, lacquer or nail polish the
terminal to which you applied the posi-
tive lead. Do this to all the speakers
you intend to use. Then, when you come
to connect them, just remember that
when in series, the unmarked terminal
of one will go to the marked terminal
of the other; in parallel, all marked
terminals are wired together.

Ordinary loudspeakers in projector
type baffles can be used to advantage in
almost any application which does not
call for sound to be projected over a
great distance in a straight line. For
use in skating rinks, dance halls, juke
boxes and wherever it is desirable to
cover a large area at a rather high
sound level, we can almost always use
a projector type baffle.

Sound attenuates 6 db each time the
distance from the source is doubled.
Thus, in a noisy location where it is
desired to have the sound level at an
average of 75 to 80 db, we may find that
when we use only two trumpets, we will
have some spots where the sound is
uncomfortably loud-—and which will
therefore be avoided by the clientele.
Conversely, if we operate the trumpets
at a level low enough for a comfortable
approach, we will find that in the more
remote spots the sound is masked by the
noise level. By contrast, a multiple
arrangement of small speakers will give
a uniform level of sound throughout the
hall and the initial cost will be the same,
or lower, for better-quality sound. END

NOVEMBER, 1955

J. R
Johnson
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v..here’s how to LEARN

SERVICING R-1-G-H-T!

Complete training in modern
professional methods . . . only
$12...3 months to pay!

FIX ANY RADIO OR TV SET EVER
MADE....easier....better....faster

You learn to deal with any kind of
trouble in any kind of receiver. No
guesswork. No aimless testing.

This big, 822-page book brings you
the kind of PROFESSIONAL training
that helps you handle the toughest

822 pages, 417
illustrations
Price $6.75

(See special offer in
Counon)

ideal way to ''brush up'' on specific
jobs; to develop better troubleshoot-
ing methods and shortcuts; and to
find quick answers to puzzling service
problems.

Step by step, it takes you through
each service procedure . . . from lo-
cating troubles quicker and with less
testing to repairing them faster and
better.

Radio ,& i radio-television-electronic service jobs X N
Receiver as slick and as accurately as you now Here are just a few of the §ub|ec?s
TROUBLESHOOTING do the easy ones! covered: Components and Their Trou-
AND REPAIR For service beginners, Radio & Tele- bles; Basic Troubleshoofing' Methods;
vision Receiver TROUBLE-SHOOTING "'Static'*  and  "'Dynamic” _ Testing;
e (Cifromel (2 AND REPAIR is a complete, easily Practical Troubleshooting Tips and
Y pIAsC understood professional training course. Ideas; AC/DC, 3-way Portable and
lohnson For experienced servicemen, it is the Battery-set Problems; Servicing Com-

munications Receivers; A Complete
Guide to Television Service; AM, FM
and TY Realignment Made Easy; Re-
sistor, Capacitor, Inductor and Trans-
former Problems: Servicing Tuning.
Selector and Switching Mechanisms;
Loudspeakers; Servicing Recorders and
Record-playing Equipment . . . and
dozens more.” Use coupon. Read it
for 10 days at our risk.

LEARN BASIC CIRCUITS....and watch
service ‘‘headaches’’ disappear!

Radio & TV It's amazing how much easier you
Receiver can repair radio and television sets and
CIRCUITRY even industrial electronic egquipment
AND OPERATION when you know all about their circuits.
You locate troubles in a jiffy because

by Ghirvardi & you know what to look for and where

know their likely ''troublespots’’ . . .
and how to eliminate guesswork and
useless testing.

Throughout, this new book brings you

the kind of above-average professional
training that fits you for the bigger,

Johnson 'boe'::gk- Youanh;ngtzrelosrsoflﬁgsblfyaﬂeﬂ better-pay i;bs‘ (l:overs all dcirméi?s
ity oY 5 y used in modern television and radio
669 pages, Radio & Television Receiver CIR- receivers, amplifiers, phono pick-ups,

CUITRY AND OPERATION gives you
a complete understanding of basic
circuits as well as their variations. It
teaches you to recognize them . . . to
understand their peculiarities . . . to

FREE EXAMINATION . . . easy terms!

r------------------ﬂ
Dept. RE-115, RINEHART & CO., INC.
J 232 Madison Ave., New York 16, N.Y.
Send books indicated for FREE FXAMINATION. In 1& days, 1
I will either remit price indicated phis a few cents postage or return
hooks postpaid and owe vou nothin. I
ID Radio & TV CIRCUITRY ] Radio & TV TROUBLE-
AND OPERATION (Price $6.50) %quTlsN(Gﬁ)AND REPAIR
rice 36,

record players, etc.

Price only $6.50 . . . or see money-
saving combination offer in coupon.
10-day FREE examination.

417 illustrations
Price $6.50

(see special offer!)

Make your training = GOMBINATION OFFER . S0 jogky oty S12.00 (Resular g
library complete.Have O et 15 koow ogks. and 33 & manth therentior I
ALL the latest data at |Na,:2h_'_ m e een pd) .
your fingertips. Get Address .. . - s :
both these books at :33"1‘5}’?5"5 US4 8725 for TROUBLESHOOTING §
only $12.00 for the two g 710N F150 o, 1l Lok Cas it ofdor, but mones |

refunded if you return books in 10 days.

"'YOU SAVE $l'25' ------------------—‘
RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES
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AUDIO—HIGH FIDELITY

Pentron HFP-1 preamplifier;
National Horizon 20 amplifier;

National Horizon 5 preamp; new

records review

HE audiophile with a thin wallet
and a desire for a high-fidelity re-
corder is faced with a real Hob-
son’s choice. The performance of
several professional and semiprofes-
sional recorders fully lives up to
high-fidelity standards, but their prices,
beginning at around $300 and averag-
ing closer to $400, are far beyond his
purse. On the other hand, the “home
type” equipment, selling for around
$100, misses high-fidelity standards
rather widely. Accordingly, when he
looks in the catalogs and notes the
Pentron 9T-3M basic tape transport
mechanism and the companion HFP-1
high-fidelity preamplifier, which to-
gether run to about $1256 and are
claimed to provide high-fidelity per-
formance, he is inclined to ask him-
self: “Can you really buy high fidelity
in a tape recorder at that price?”

Fig. 1 gives the frequency response of
a sample unit submitted by Pentron
and tested in my laboratory. Curve A
is the response of the preamp alone,
with and without the compensator. In
the flat position, the greatest departure
is +2% db at 70 cycles and —5 db at
20,000 cycles. The compensator yields
a boost of around 5 db above 8,000
cycles and is used normally when re-
cording and playing back at the slow
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Fig. 1—Various frequency response

curves of the Pentron HFP-1 preamp.
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speed. Curve B is the response of the
outfit when used for recording at 7%
inches per second. It was obtained by
feeding constant-amplitude sine waves
from an audio oscillator into the mike
channel, recording them and then
measuring the output when the tape is
played back. The curve is within 2 db
from 50 to 10,000 cycles. Curve C is
a similar curve recorded at a level of
—10 db.

These are very creditable curves and
high-priced equipment surpasses them
only at the two extremes, below 50 and
above 10,000 cycles. Curve D was made
at the slow 33%-inch-per-second speed
and is within 2 db between 50 and 6,000
cycles, down 8 db at 8,000 cycles. To
eliminate the possibility of tape imper-
fections showing up in these measure-
ments, a brand-new reel of Irish Sound
Plate professional tape, a top-quality
line, was used.

ONLY

The signal-to-noise ratio fell between
40 and 45 db. Flutter is low—audible
only when considerable bass boost is
used in playback. The mechanism tested
was not in optimum adjustment when
received and had a pronounced wow.
Readjustment reduced it to a tolerable
level, even with piano musie. The tim-
ing accuracy was within 4 seconds in
15 minutes.

The recorder sounded even better
than it measured. To provide an A-B
comparison the following test was set
up: Portions of the RCA-Victor record
An Adventure i High Fidelity were
recorded on tape directly from the out-
put of an equalizer adjusted to give a
flat response with a Pickering cartridge
and pickup within 1% db to 15,000
cycles. The recorded tape was fed into
one input of a control unit, and the out-
put of the record player with the same
equalizer and pickup into another

FLAT- COMPENSATE (3.75IPS) IN FLAT POS

+.|. 15
I

OUTPUT (REAR)

B6AU6
T

]!

L—AAA-
220K

RADIO (REAR)

Fig. 2—Schematic diagram of the Pen-
tron HFP-1 hi-fi tape preamplifier.
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This fine double duty instrument pro-
vides you not only with the complete
setuo for checking and analyzing all
types of capacitors and resistors, but
also the ‘‘Quick Check'' feature en-
ables you to test capacitors while
they are wired in a set.

With the Pyramid analyzer there is no
need to remove capacitors from the
circuit to determine if they are open,
shorted or intermittent.

This new development that saves
time in servicing and production test-
ing serves the function that required
two instruments previously, actually
costs less than the oldertype analyzer
plus a separate ‘“‘quick’’ capacitor
checker.
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= " ---""ﬂ P ]
" T anl e
« » - 't
- r - % o
. = e
="
l' ' BF ﬁ’r 1"\-," P & #
e - ¢ Rt PR - -
’ o o + £hs
- } __. o g
e
(P— - r _.- - . 3
> 1 —_ - -4 - 'o
g & 5
- i 2 - y B L
L]
i a " g ’ s i
= - i i LR e B

BURTON BROWNE ADVERTISING



www.americanradiohistory.com

AUDIO—HIGH FIDELITY

channel. The pickup was set down on
the record about a measure behind the

on the control unit the same passage
could be heard first as recorded on the
tape and then directly off the record.
It took critical listening to discern
any difference, and the difference con-
sisted almost entirely of a slight loss
and sharpness
Most of this
by cracking the

TO SPKR
[¥:9
8o

1I7TvAC

tape. By operating the selector switch
200 1OKC 20KC of high-high shimmer
Fig. .i—-ll()rl/,on 20 square-wavce of high-high transients.
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FFig. 4—Schematic of the Horizon 20—uscs single-ended push-pull output.

] ZZOK

Baxendahl type treble tone control
about a quarter-turn. The tape clearly
revealed the differences between the
three switch bands on the record. Even
the contrast between the full range
(30-18,000 cycles) and the restricted
range (100-8,000 cycles) was plainly
audible.

I judge that the response of the
recorder is better than that of all but
the very finest high-fidelity recordings
pressed today when those are played
with the very few pickups flat to 15,000
cycles or beyond. The response is equal
to or better than that of most record-
ings played with typical high-fidelity
cartridges.

I was amazed by the excellent quality
of the recordings made at the slow
speed. To be sure, even an uncritical
ear can tell that the high-speed record-
ings are superior. But the slow-speed
quality is acceptable and good enough
to provide high musical enjoyment,
though not complete realism. For off-
the-air recordings of almost all AM
stations and all chain broadcasts the
bandwidth is entirely adequate, and the
higher speed would add very little real
quality. It is completely adequate for
most voice work. Prerecorded tapes
using either the Ampex or NARTB
curves are reproduced very well.

The recorder comes in two units (see
photos) : the transport mechanism and
the preamplifier. The transport mech-
anism is made of stampings rather
than castings, has several adjustments
to take up wear and tear and should
aive good service. The preamp (Fig. 2)
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5—Diagram of the Horizon 5

preamp—requires external power supply
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AN OPEN LETTER TO
THE
SERVICE TECHNICIANS

OF AMERICA

TFIELD 2.7032

Dear Friend:

A great deal has been said and written about the advances in TV receiver
design over the past 10 years- But too 1ittle has been said about the
Ty Service Technicians — the installers and service men = who put these
receivers into operation and kept them going-

To you TV tdoctors' there ;s a special debt of gratitude due. Without
you, the Americal consumer might have been quickly discouraged — for he
was helpless without your knowledge and your aid.

We, 100, wish to express our appreciation. You s© defined your needs

as to make j4 possible for us o £i11 them with new products. And you
rewarded our efforts by acknowledging the merit of these products and
adopting them in your work. You turned to B-T wherever the need arose
for effective TV signal amplification, conversion and distribution, and
for efficient Master TV Systems. go complete was your acceptance that
there are today more than 500,000 TV sets in homes, communities, schools,
hotels, ipstitutions, etc. being served and operating py virtue of B-T
units.

We, for our part, have done ever ything ip our power to justify gour con~
fidence. Intensive research has kept us ahead in latest developments
and has enabled us to devise new equipment to help you deal with your
problems. We have striven always Lo widen your market — without ever
entering into competition with you. All in all, it has been 2
relationship which we feel should not go by unnoticed of unmentionede

We are now working to open up the new Industrial ™v market for you. We
believe that Industrial TV == 1osed circuit TV = is right in line with
your kind of work., And we have developed 2 pew TV camera to help you
cash in on the profit opportunities offered by this market.

1f you will drop me & note, 1'11 pe glad to send you our Sales and In~

stallation Manual on Master TV and Industrial Ty Systems < together with
a complete description of the nevw TV camera.

Cordially,

[ 9%%%

Joe KerneTl

JK:c Sales Manager

\TV AMPLlFlERS < CONVERTERS gv_:—'.- TV DlSTRIBUTION SYSTEMS

NOVEMBER, 1955
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how many of 2 .
these important . 0f this

Rider Books L Ld © | you can be sure...
have you read? |
whether you're a student, technician, Record
ham, or experimenter . . . you're

sure to find a Rider book on the _

subject that interests you! Listed = Changer
below are just a few of the informa- .

tive books we’ve published recently. |

How many have you read? | The Pentron preamplifier and the model than the
Picture Book of TV Troubles 9T-3M tape transport mechanism.

Rider books give vou a wealth of ‘
information on electronics! Whether

it’s hi-fi, radio and tv servicing,
theory, or beginner’s books . . . |

3

Each volume in this scries covers a different
receiver section! Based on troubleshooting B 3 " se e
done right in the Rider labs, each shows you lndufies a meter for monitoring, has
almost 50 typical troubles, thei; symptoms | two inputs on the panel (one for mike
(picture tube patterns & waveforms) and B :

their causes. There’s also a handy pull-out and one ‘for hlgh level inputs) plus
section in each book that shows you what | another high-level input on the back of

the right waveforms should look like! Actu- | : : .
ally does your troubleshooting for you! the chassis. These inputs can be mixed

Vol. 1: Horiz. afc-osc. circuits....._only $1.35 O'nIy if the sources have gain controls, Rc-54

xol. 23 ‘\/%n. §\;eep-deﬂ. circuits .on}y gmg since the preamp has only a single gain

Vol &: AGC circuicort TRy 3180 | control. Like the pro and semipro out- . .

F ) fits, it does not contain a power amplifier Automatic Intermix
undamentals of Transistors . - e 4 :

. ) . peaker and must be monitored either s . : r

A clear, authoritative explanation of this new ith ) Ba = ; Lt

electronic miracle, showing transistor char- with headphones or an external sound ! . 3 - e -

acteristics and operation. Written by one of system. <4 Supplied with pre-cut Mounting Board,

[hf plon.eers. in t.mnm.st'or development. $2.70 One feature I don’t like at all: Two | e e Coblg,"‘. ;

High Fidelity Simplified ) switches must be thrown to change i L '

The complete hi-fi story: how 0 get top- q . . _ T, i o

Bt St A e B o from RECORD to PLAY—one on the trans + Automatically intermixes Al Size

Answers questions about tuners, amplifiers, pOI't panel and one on the preamp panel. 9Re§ords' withouf PreseMing. o

speakers, tape recorders, record players & If the transport is thrown into REWIND

T MY ) after recording and one forgets to throw ol b
Basic Vacuum Tubes & Their Uses the switch on the preamp into the PLAY & | StaRjRgge dtond ChanasSRpRICH

A simplified introduction to the basic types ies : : R b
of vacuum tubes, starting with a brief history position, the recording will be ruined

of their development, and following an casy- | because the high-frequency bias will

to-understand, step by step examination of : N o
each of the basic types and their applications. beat with the recorded signal to pro-

Many illustrations. Paper bound: only $3.00, | duce squeals and whistles. I imagine,
Cloth: only $4.50 however, that it wouldn’t take long to
Handbook of 630-type TV Receivers build up habits of operation which
lCover’s LAY GG el ;ﬂr‘l‘lﬁ;twtg e would minimize that possibility. The
e .sccti;r\;is artmTyzes“a{:sd e;ll?luins thesmany units are available without a case for
changes and modifications made by various | panel or cabinet mounting, or a separate
manufacturers. Complete schematics of the | o0 o b ha bought for portable use.

- ...and §ther outstanding features.

original **630"° . . . plus typical revisions. ;

26 pages of troubleshooting charts. A must [The reader will note differences be-
for every technician! Only $3.50 tween the performance data and curves
Obtaining and Interpreting on Pentron equipment obtained by Mr.
Test Scope Traces Hevrman Burstein in “Improving Low-

A complete explanation of waveforms appear- | Priced Tape Recorders” (April and

ing on the ’scope screen, with over 800 wave- . g .
form illustrations to show the ideal, practical, May, 1955) and those given by Monitor.

and distorted, versions of the most-commonly Aside from the fact that different indi- You can SEE it ot your Sound Dealer.
§;‘§g‘:‘e‘,‘;‘°{i r:fgir:,eerstrzc:j{o ‘:ﬁpl‘?‘ﬁe,;'.’ p‘;;‘w‘e‘: viduals may arrive at slightly different You can READ about it in our Folder.
supplies, test cquipment,  Tells and shows | results in testing the same product,
how to apply the 'scope! Only $2.40 checkup with Monitor and Pentron re-

veals that the instrument used by Mr. Mail This Coupon Today

1
Order +°day" T m MmO | Burstein and that used by Monitor were I I I IO I IC I C A

City & State

ide i arts
}f)'féirsb"fﬁ ri:;r;olgol;::ol:e;s etlfelf:g\(l:g;lf)sut: the | manufactured more than 1 year apqrt | ROCKBAR CORPORATION, Dept. WL-16 |
rcr?:i?“[yﬁis“cyo?;oneafgrr Prompt R 1 | and that continuous changes and im- | 215 East 37th St, New York 16, N. Y. |
Add state and city sales tax where appli- 0 | provements in components were taking ’ ’
S Ll o (CLasE 7 (T Ly AN placelviicheliitt i kdptoz] : Please send Literature describing the |
JOHN F. RIDER PUBLISHER, INC.
Dgpf'.‘ RE-11, 480 Canal St., N.Y. 13, N.Y, : Horizon 20 amplifier; 5 preamp | Collaro RC-54 Record Changer.
Egg:(‘;segve's - [ee iDL " Square-wave traces of amplifiers offer | I
important clues to amplifier behavior, NAME
N oo e 1 especially as to feedback stability and ! | ADDRESS |
AdTressil__ 1 ability to handle transients. But they ( ] |
0 | can be misleading and fail to tell the I CITY____ ZONE__STATE —
1
wll

whole story. This is evidenced sharply ‘

TP P P T Y P TR T YN by the low-frequency square waves
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What’s INSIDE

makes the difference

ucTs

in MALLORY FP Capacitors

To see what makes Mallory FP electrolvtics
superior in performance, take a look at
what’s inside the can. You’ll find —

GENUINE FABRICATED PLATE ANODE..:
originated by Mallorv, and available for
replacement work only in the Mallory FP
...gives excellent heat dissipation, low
impedance, low inter-section coupling.

ETCHED CATHODE. . . prevents capacitance
loss, reduces RF impedance.

85° C. CONSTRUCTION. .. standard in FP’s
for vears, at no extra cost . . . eliminates need
for voltage de-rating, even for 450-volt units.

LEAKPROOF SEAL ... prevents loss of elec-
trolyvte . . . withstands high temperatures. . .
and still retains the venting feature.

There are other features, too . .. and many
you can’t see, such as the hospital-like sani-
tation maintained in the Mallory plant to
guard against impurities which could shorten
capacitor life. Add all these up, and vou’ll
appreciate why FP capacitors are the stan-
dard of performance for replacement and for
use in original equipment.

Order your stock of FP capacitors today,
from your nearby Mallory distributor. They
lead the field, yet cost no more.

Another Service-Engineered Product by...

P. R. MALLORY & €CO. Inc., INDIANAPOLIS 6, INDIANA
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the famous Indian philosopher...
CHIEF TV-in-TEPEE

once said
----..
* e .~.’~
;7 "FOOL ME ONCE \‘
...shame on you, %
FOOL ME TWICE 4
s

.+« Shame on me’;o
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K },;0:0:’.:0:.,

BSOS

e
NOO"
¢/

. .. but you won’t be fooled even
once if you use STANCOR Exact Re-
placement Transformers . . . as
recommended in the Stancor TV
Replacement Guide and in
Counter-Facts . . . because every
unit is a VERIFIED exact replace-
ment, designed from the original
manufacturer’s specifications and
tested by actual installation and
operation in the recommended
chassis.

FREE—54 page Stancor TV GUIDE.
Lists over 8000 TV models and chassis
and over 150 exact replacements. Avail-
able from your StaNcor distributor or
from Chicage Standard.

EXPORT SALES:
Roburn Agencies, Inc.
431 Greenwich St.

New York 13, N. Y.

CHICAGO
STANDARD
TRANSFORMER
CORPORATION

CHICAGO 18, ILLINOIS

3592 ELSTON AVENUE .

Pic-TEST CRT
SUBSTITUTION
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. v for al
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| The Famous DeRO-.IlNEN
CRT BOOSTER :
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If he cannot supply, write to
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The National Horizon 20 amplifier.

LOUDNESS

SELECTOR
wa

9 Q-

BASS TRESLE
" £

The National Horizon 5 preamplifier.

(Fig. 3) of the National Horizon 20
amplifier. The traces do not indicate
a faulty unit and will be more or less
duplicated with any specimen; they are
the result almost entirely of the .01-uf
coupling capacitor in the input. And
the slope it produces is intended to
provide a degree of filtering of rumble,
flutter and subsonic transients. This
slope, however, has no more effect on
the performance of the amplifier than
a similar slope would have in the control
unit, preamp, rumble filter or the bass
attenuation provided by bass tone con-
trols. In fact, the quality of reproduc-
tion is especially good on the bass end,
possibly because the filter permits the
amplifier to handle high-amplitude bass
—even the extreme 33-db boost of the
loudness control of the Horizon 5—
with greater freedom from momentary
instability, motorboating or breathing.

Other characteristics of the Horizon
20 are excellent, especially the power
output capabilities. Although rated at
only 20 watts and although the breakup
point of the model tested was approx-
imately 32 watts, the amplifier will
deliver 35 watts or more with not over
3 or 4% harmonic and 10-129 IM
distortion. Its output stage permits
operation into the cutoff region without
the switching transients which occur
when such operation is attempted with
conventional circuitry. Therefore, while
intended primarily for home use, the
Horizon 20 has applications in hi-fi PA
systems and represents an unusual
bargain in watts per dollar.

The circuit operates just like that of
the Horizon 10 analyzed in “Circuit
Features in Hi-Fi Power Amplifiers”
in the September issue of RADIO-ELEC-
TRONICS. It has a single-ended push-
pull output stage. The principle, how-
ever, is simple. The output tubes are in
series so far as the current swing is
concerned. The grids, however, are
supplied a push-pull signal. When the
current in the upper tube rises, the
current in the lower tube falls. The
result is exactly the same kind of
doubling of the total current swing as
obtained in conventional push-pull cir-
cuitry. The output is taken off in the
middle of the circuit at the junction of

RADIO-ELECTRONICS
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fon | DELCO RADID..

for Home and Auto Radios,
Phonographs and Television

Product of combined Delco Radio and
General Motors engineering skills, manufac-
tured in plants devoted exclusively to elec-
tronic parts, the Delco speaker line embraces
14 standard models for home and auto radios,
phonographs, and television—plus the model
8007, a superior Hi-Fi dual-purpose speaker
for replacement in AM, FM, TV and phono-
graph sets, and for use with custom-built
high-fidelity audio systems. It’s plain to see
that here’s the speaker line to fill your
needs...products of uniformly fine design and
construction, all of them competitively priced!

Standard Speaker Features: Designed and built to
R.L.T.M.A. standards; cones uniform in response
over operating frequency range; fully dustproofed
with drawn brass magnet covers and felted cones;
Alnico-V magnets; heavily plated metal parts.

Model 8007 Hi-Fi Speaker Features: Size 8"; 50
to 12,500 CPS frequency range; Alnico-V magnet;
10-watt power rating; 4.1 input impedance; 135"
voice coil.

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

Order these quality products of a volume electronics manufac-
turer through your UMS Electronic Parts Distributor today.
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(VACUUM TUBE VOLTMETER)

‘ YOUR KEY TO EXCELLENCE

PLa@st ron

The MODEL 777 VINM.is a completely self-contained,
ready-to-use test instrument. Its accessories and the HF co-ax
cable, DC Probe, AC line cord and instruction book all fit in
the genuine California Saddle Leather carrying case that is
furnished with the instrument.

42 Unduplicated Ranges
llluminated Dial (5000 hour self-contained lamps)
Die Cast Chrome Finished Bezel
Metal Case, unbreakable, vltra compact
Doubly Shielded, time proven 200 microamp movement
Permanent Accuracy...3% DC, 5% AC
Large, Easy to Read Scales 473’ Long
Color Coded Scales: green—ohms;

black —AC, DC; Red—P. to P.
2 Zero Center Scales for FM Discriminator Alignment
Separate Range and Function Switches
Only 2 Jacks for All Measurements
New, High Style, Easy-to-Use Chrome Bar Knobs
Dual Purpose Handle also serves as AC line cord reel

“777" VIVM.complete with $ 95
Coaxial Cable, DC Probes and Leather Case —
at your PARTS DISTRIBUTOR

PHAOSTRON COMPANY

151 PASADENA AVE. « SOUTH PASADENA, CALIF.

AUDIO—HIGH FIDELITY

plate and cathode. There are several
ways of doing this and National uses
an output transformer with two unity-
coupled primaries; one in the plate
circuit of the lower tube, the other in
the cathode circuit of the upper tube.
Though it is not obvious to the eye,
there is a common load and therefore
there is cancellation of hum and dis-
tortion.

Circuits of this general type usually
require two power supplies plus a lot
of juggling of voltage parameters, boot-
strapping of the inverter—driver, etc.
The advantage of all this complication
is simply this: it permits class-AB or
even class-B operation and considerable
swing into the cutoff region without the
switching transients which occur when
this is attempted with ordinary ecir-
cuitry. True, these switching transients
are not likely to be bothersome in home
listening since they occur only near full
output, and the occasion when a home
system requires or even permits output
in excess of 30 watts is extremely rare
and perhaps almost nonexistent.

However, it has secondary benefits
in providing a much higher power
safety factor and reserve at normal
listening levels, and in lower power in-
put at low levels. While this may not
reduce the electric bill significantly it
does reduce the heat problem in the

| pancake form of construction used here.

In any event, the result is a very dif-
ferent and ingenious circuit which only
a staff of good engineers could have
made work at all. I caution amateurs
and home builders not to attempt to
duplicate—let alone adapt—it. The
Horizon 20 passes listening tests with
excellent marks, especially in the bass
end.

The only fault I find with the Horizon
5 preamplifier (Fig. 5) is that it would
be rather difficult to adapt it for use
with some other amplifier. It plugs into

| either the Criterion tuner or the Hori-

\

|
|

zon 20 amplifier and is supplied both
with operating voltages and with input
and output interconnections by these
“mother’ units. Despite its very small
size and moderate price it provides a
higher-than-average degree of versa-
tility, flexibility and quality of per-
formance. In one aspect the model
tested was downright astonishing: with
gain control full on, loudness off and
bass and treble both “flat” the distor-
tion, at the 2-volt output needed to drive
a modern amplifier, was virtually un-
measurable, though National claims
only a level of 0.3%. The distortion

| varied with various combinations of

loudness and tone controls, but was
insignificant in every combination meas-
ured. This is the effect of feedback
loops around all amplifying stages.
The selector switch offers a choice
of seven phono equalizations and three
inputs: tuner, tape and TV. When used
with the Criterion tuner, the switch
removes plate and filament voltages
from the tuner in all positions except
TUNER. The TV and tape inputs have
level controls; there is also a switch

RADIO-ELECTRONICS
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MODEL U-98 — #ully autcmatic — incor-
porates 32 distinc? improvements—elimi-
nates all arcing aad consequent picture
distortion—points directly, positively, in-
stantly to target sfation—"just set it and
forgefit"!....... List Price, $39.95

You can’t miss with the ‘‘leader’’!
Seven years of continuous TV advertising pays off!

Millions know about Alliance ... more users have Alliance
Tenna-Rotor.

Millions of sales impressions in hundreds of TV markets

BODEL 112~ fingertip slechizal op- week after week—year after year—give you the solid

eration. Rocker switch on top controls
turning. Has direction indicator dial. Com-

pact and smartly styled. Highly accurate!
.............. List Price, $29.95

backing that no other TV accessory has even approached!

Nearly two million Alliance Tenna-Rotors are in use!
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World's most adaptable
replacement cartridge'!

WEBSTER

114

—the némModel AX

N\ WEBSTER ELECTRI

I ea’[herl(lé

CRYSTAL CARTRIDGE
78-45-33Y3 RPM

Model AX with complete
¢ turn-over mechamsm

A\

o The new MODEL AX is a
universal turn-over replacement
cartridge in the highest sense!
Lightweight, compact, beautiful
in playing qualities, it can be
used to replace all standard
automatic changer turn-over
cartridges.

Unequalled versatility is only
one of the advantages of the
mopEL AX. In addition, it has
high compliance, excellent track-
ing, fine response at all speeds—
and a wholly new, advanced de-
sign. Illustrations show how it
can be quickly adapted to vir-
tually any type of turn-over arm.

ELECTRIC

RACINE WISCONSIN

\V

#
§ Model AX with knob and bracket
. removed, for installation

in arms with built-in

\,

Model AX with scored shaft
snapped off, for installation in
arms containing complete
turn-over mechanism
with }4” standard .
mounting =7

specifications . data

§ Output « (1000 CPS): 0.7 volt
at 33Y3-45 rpm; 1.5 volts at 78 rpm

Tracking pressure « 7 grams
Cut-off Frequency » 10,000 cycles
Mounting » Standard Y2”, either
with or without turn-over mechanism
. or front mounting as shown above
. Needles * 3 mil osmium for 78 rpm (WE 52}
! 1 mil osmium for 33Y2-45 rpm (WE 52 LP)

S e =]

AUDIO—HIGH FIDELITY

for equalizing the level of high- and
low-output pickups. All of these are
accessible through holes provided for
that purpose in both the Criterion tuner
and Horizon amplifier.

The phono equalization is within 2
db except at the extremes of some
curves (Fig. 6). The slope in the high
end, however, indicated in the curves
is probably accounted for by the likeli-

0 HORIZON 5 . T
TNARTH) 1 | }

+

) b et - . =
= | |

P I 1 e L 1 ) 5 A

300, 100 1KC 0 20

7T Tats | | N

urf* i i
S |0LL1__L J .;I J. O O
L 1 020
= s
W ]
g B T ' —l

300 100 1 020

'I o = —

LT T TS

307 1KC 020

PICKERING 240 CARTRIDGE - DUBBINGS D-101 RECORD
Fig. 6—Phono equalization curves.

hood that the “flat” position of the
treble actually produces a small slope
and can be corrected by slightly advanc-
ing the treble control. Besides the curves
shown, there is provision also for ffrr,
European and noisy 78-r.p.m. records.

The loudness control, which provides
33 db of boost at 20 cycles (Fig. 7)

| LOUDNESS CONTROL 50% OF FULL ROTATION I
30— L 1 j—
20 BN o
| | | -
|
t |
1] - - s 00 | S S
200 100 IKC 0 20

Fig. 7—Loudness control gives boost.

with the volume control half on, ought
to correct the Fletcher-Munson curve
even of some hard-of-hearing listeners
and produce a spectacular bass even
with inexpensive speaker systems.
The bass and treble tone controls are
excellent. The curves (Fig. 8) are for

(=]
=]

—r
AX BOOST W | 1
p = g = . *—~ =1 |
L. } MAX BOOST
o>~ o
bl LAt "‘j?! J-—" 17
= "—" - Y
10 ’,r | ‘\‘
r THAX ATTEN ]\ N MAX CUT
20 - J[ L I S~
i t _
200 100 KC 10 20

Fig. 8—The bass and treble range.

the extreme positions only; in inter-
mediate positions the crossover as well
as the boost or attenuation vary and
produce highly satisfying control of
response and noise.

New records review

Note: Records below are 12-inch LP
and play back with RIAA curve unless
otherwise indicated.

Glockenspiel, Traps and Pipes (Vol. 3)

Leon Barry at the Wurlitzer

Replica 33x505

Here is a sure-fire demonstration and showoff
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BY MAIL EWApproved policy...

Dll‘ect Fl‘om MaHUfacturer eliminates percemtages to ““middlemen’—brings

equipment direct from factory to you for buys that
D s ”E can’'t be beat...anywhere! Approved kits are NOT
AVAILABLE FROM DISTRIBUTORS OR JOBBERS.

New
Imperial V— Binaural Twin
12-tube Channel Amplifier
AM-FM Tuner Kit Kit

e Band width-200 ke
o Tuned RF stage RUTLTLTSMIR DT ]
® Frequency Response [N 1.65C7-Pre Amp.
FM-20-20,000 CPS = SDE FSRIRERETEIL N ETS
® FM Tuning Range 88-108 mc A
o Sensitivity 5-10 u/v, 20-30 DB JRIPRTEE RN CILE N
Osclr%chore tulnfed I.F.siigitrans. e 2-6F5—Voltage Amp.

. B6 RF amplifier e mixer § N
o 6AB4 oscillator o 6AUS 1st |.F. amplifier [ GVS—P"W:;, A"‘:'
® 6AU6 2nd |.F. amplifier o 6AUG 1st limiter Il acik el

® 6AU6 2nd limiter ® 6ALS5 detector 2-Cathodz Ray Output Indicators
® 6C4 cathode follower output e AM tuning range Individuz! Channel Volume Hum levels—78 DB below

tanmes < maer

o1 taned eotls hroughout o 5046 RF ampliier o 68€6 converter RS Sl a0y
. G?Recﬂf |_.F,eamcpllif.er r.ongN:;)lil crystal diode detpectlor M TR AIETL) © !ndividual Bass control boos8'12DB T‘l‘ugsczo-'fzs%?oszpe;cn Channel
® Chassis dimensions: 3% long, 5" high, 8" wide. ) Individuz| Treble contro! boost = ¥ e
Complete kit of parts including tubes, step by step, pic- $3750 12 DB Eﬂ;;r:weulm“n&v;:{sou put e
torial and schzmatic diagrams, less power supply ........ inpidts T Endll, Tame. Crdtal, i KA s
Wired and tested exra ..., $10.00 IS i o Size 13" Long x 9" Wide
Power Supply—5.3Y¥-c Amp., 190 Volts 55 MA—117V. o Cheome plated chassis B High

50'60 C.“:]es --------------------------------------------------------------- Sl 2-00 Comp|ete kit of parts |nclud|ng AC power supp]y' $3995
Tuning Eye BIt]. .. oo ey mn o it e st 5o E) S 2.95 tubes, step by step p|ctor|a| and schematic .........

Shlpplng Weight 10 Ibs. diagrams . Shipp ng Weight 18 Ibs.

New V-9 FM Tuner Kit,,
THE BINAURAL TWINS

Start Your Hi-Fi Installation the Economical Way

AR CUSLIETL IR LTINS o Self-contained AC Power Supply ‘!ﬁ
® Tuning range 530-1650 kc- o 3 section variable condenser

© 6BA6 RF Amplifier o (Jinig range 86108 mo

® 6BE6 converter ® Sensitivity 10 microvolts 20 DB

® 6BAG6 1st I.F. amplifier ® Tuned RF stage .
© 6ALS detector ® Iron ccre tuned I.F.—disc trans. e
® 6CB6 R.F. amplifier e GAU6 2nd limiter

® 6C4 cathode follower output ® 6AB4 mixer e 6ALS detector
® 465 selenium rectifier ® Sensitivity 5 microvolits e 6AB4 oscillator (temp. compensated) ® 6C4 cathode follower output
® Frequency respolise 20-20 000 CPS + .5DB ® 6AU6 1st I.F. amplifier ® 65 MA selenium rectifier
® 3 secticn varizble cond. ® Tuned RF stage ® 6AUG znd |.F. amplifier ® Dimensions 9%’ x 5 x 57"
© iron cote tuned soils throughout e Dnmenslons 9% x 5 x 57"’ ® 6AUG 1st limiter ® Frequency response 20-20000

CPS + 5DB

Complete kit of perts, including AC power supply, tubes,§ 50 c
] omplete kit of parts including AC power supply, tubes, $ 50
LGP EVe SRR G0 SERE i ey 24 step by step, pictorial anc schematic diagrams .. 29

ergd and te§led extra . e Wired and tested extra ) $7.50
Tuning Eye Kif . & Tuning Eye Kit ..o

Shipping Weight 10 Ibs.

New Push Pull New 20 Watt
6 Watt Williamson Type
Amplifier Kit HI-FI Amplifier Kit
e 1-12J5—1st stage Amtp.
® 1-125L7—Phase Inverter New Chicago Kit of transfarmers
: %-é%\ﬁ—RP.q, Beam Power Chrome plated chassis
-5Y3—Rectifier 1-6SN7—1st stage Amp.
® 1.Cathode Ray Output 1-6SN7—Phase_inverter

Indicator
e Tapped outputs, 4-8-16 ohms
* Volume, Contmuously variable
o Chrome plated chassis
® Bass Control Boost 1z DB e Treble Contro! Boost 12 DB e Hum level—
78 DB below full outfut e Frequency response + 1.5 DB 20-20,000 CPS
® Size 512 high x 52" wide x 11* long

2.5881-—Push Pull Power Cutput e |M Distortion—.1% using 60 and
1-5v4G—Rectifier 3000 cycles sine wave output, at

Frequency Response + 12 watts indicated

1 DB, 10-100,000 CPS ® Hum Leve|—78DB below

Output 4-8-16 ohms full output

Volume control e Pre Amp., Voitage supply outlet
On-off power switch o Size 15" Long x 9" Wide x 7' High

Complete kit of parts, ncluding AC power supply, tubes, $'| 545 Complete kit of parts, including AC power supply, tubes, $3955

step by step pictorial and schematic diagrams ............ step by step pictorial and schematic diagrams .

Shipping Weight 13 Ibs. Shipping Weight 32 Ibs.
- ORDER DIRECT FROM FREE CATALOG AVAILABLE!
— ~ ’ r - APPROVED ELECTRONIC INSTRUMENT CORP. 928 Broadway, Dept. E, N Y. 10, N, Y
APPROVED
5 2 4 ADDRESS CITY STATE ...

ELECTRONIC INSTRUMENT CORP.

928 BROADWAY, NEW YORK 10, N. Y. * AL 4-7266 Deuls T OalEs (e

51 Vesey St., N.Y.C. CO 7-4605
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Hi-Fi and Hi-Price aren't Siamese Twins!

The new imported EI-M”’" is out to prove this to you. Now you can gef
professional features you always wanted—at prices you will gladly pay.

i % % T . 19
‘ W = THE NEW E;MPO-sso Lo-Z PROFESSIONAL MAG-
S NETIC CARTRIDGE. Works on any load over 1000 obms.
i 30 mV/4.4 cm/sec. output, due to 8-poles. Highest

5x1076 c¢m/dyne lateral compliance. Response 20—16,000
cps flat = 2 db then gradually rising to over 20,000 cps.
Audiophile Net: }
B&O Reversible, Silver Label (2 sapphire ]ewels)....
B&O Reversible, Gold Label (1 diamond, 1 sapphire)..

: 1Y

THE NEW MINIATURE El'tﬂfw PO-SO BLUE RIBBON STUDIO TYPE
VELOCITY MIKE. Its exceptional great sensitivity, low (1.3 mg)
mass and novel three-way “Close Talk”, “Music” and “Off” switch
make it the ideal tool for the sound engineer. Impedance 50 obms. Fre-
quency Range: 30—15,000 cps = 2 db. Sensitivity: “T” position —59 db;
“M” position —55 db. Size: 734" x 1-3/16”. Weight: under 15 oz

Shipped with 20" shielded 3-conductor cable.
Audiophile Net: $48.95

f/)mpf.buun Ebnex

THE MOST PERFECT CHANGER EVER BUILT
A truly mechanical brain, plays any odd size
record between 6”7 and 12”. Long professional
type pick-up arm with plug-in shell to Amer-
ican standards. World's best shaded 4-pole
phono motor, Factory tuned spring suspen-
sion double chassis. Practically frce of rumble
and acoustic feedback. Muting switch. Auto-

matic  shurtoff. Two spindles — long  for
changer and short for manual player use.
Many other features and models.
Audiophile Net: Model Rex AA $59.50

45 rpm Automatic Spindle (Add.) Net $3.50

THE MINIATURE Ei-fﬂﬂe RESLO “BLUE RIBBON”

STUDIO - TYPE VELOCITY MIKES
e Dual Impedance. ® Shipped with two 18 cahles—proper impedance selvcted
by plugging in proper cable. e Shock-mounted miniature duraluminum ribhon
with no audible resonance. & Irequency range 10-15100 cps = 2dh. e Sensitivity
“58 dh. & Bi-directional pattern easily changed to directional or close talk by
use of internal pads {supplied). e Triple blast screening for outdoor use.
MODELS
Ttesio-Celeste 30/50 ohms & ILi-Z with mur-
ing switch: Reslo-Symphony 250/600 ohms,
no switch: Audiophite Net: $48.95 each.

NEW P-12 EXTENDED RANGE
HIGH FIDELITY CARTRIDGE,

made hy Terpetuum-Ehner. e Ilighest 214
x 10—¢ cm/dyne lateral compliance and
lowest IM distortion ever achieved with

cx'.vs_ta] cartridges. o Hermetically sealed.
e [rullest bass and treble reproductions: 20-16000 cps conforming to RIAA curves.
® 500 mY output at 1 megohm. e With 100 K load. can he ted into a magnetic

| SYMPHONY

inpur resnlting in response curve and characteristics equal to best magnetic

cartridges. ® Ideal as a replacement cartridge. A A
08 S L i - Audiophile Net
e CELESTE Models: P-12/RS (2 sapphire jewels) $ 6.25
B el # St * P-12/RG (1 diamond, | sapphire) 19.95

Literature on request. Sold through better audio distributors

FENTON COMPANY 15 MOORE STREET NEW YORK 4, N.Y,

Look what RADIO-ELECTRONICS

has in store for you in the months ahead . . .

e BUILD THIS MINIATURE RECEIVER ]
FOR MOBEL CONTROL
By Rufus Turner
® CONVERTING TABLE RADIOS INTO o)
HI-FI TUNERS
By Joseph Marshall
e THE FIKST DECADE OF L[]
RAILROAD RADIO
By Leo G. Sands
e TREMOLO CIRCUITS FOR
ELECTRONIC MUSIC INSTRUMENTS o)
8y Thomas Jaski
® TRANSISTOR OPERATED L]
GEIGER COUNTER AMPLIFIER FOE IHIGHER FIDELITY
By Thomas G. Knight By David Hafler

The DECEMBER issue of RADIO-ELECTRONICS goes on sale November 24th

at better parts distributors and newsstands.

|
SUBSCRIPTION RATES |

GETTING FEEDBACK STRAIGHT

By Norman H. Crowhurst
MAKING PIHOTOETCHED CIRCUITS
IN YOUR OWN WORKSHOP

By Richard H. Dorf
A LOW-COST HIGUH-QUALITY
AUDIU AMPLIFIER

Roland Jordan, Jr.

LOSS OF SYNC IN DC RESTORERS
By James A. McRoberts

HIGHER POWER WILLIAMSON

One year $3.50
25 WEST BROADWAY

116

Two years $6.00 Three Years $8.00
NEW YORK 7, N.Y.
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record guaranteed to sound stunning to most
people on Dpractically anything called (or even
miscalled) high fidelity and to please or at least
amuse with its music. This particular Wurlitzer
is almost a travesty of its type: the drums and
traps are really loud, the tuba has a nice rough
growl and there are plenty of all sorts of hizhs.
Moreover, though the bass is really big and has a
nice natural roughness, I don't think there is
much of anything in the grooves below 40 cycles
and any system which goes down to there will do
the bass nearly full justice. Even the very cute
little small-speaker enclosures which achieve
their bass mostly with mirrors give out a very
gratifying bass. The drums will make your jaw
drop and Leon Barry manipulates the keys,
pedals and stops with an ironic good humor
which makes the effect delightful. I recommend
especially Qur Director Muareh as the best medi-
cine for those friends and relations who may
wonder what high fidelity is all about; if after
that they don’t concede you've got something,
maybe you haven’t!

Pipe Organ at the Chicago Stadium
Al Melgard, organist
Replica 33x504

Here is another unique record but of an en-
tirely different type. The organ in the Stadium
is the mightiest of the mighty with no fewer
than 6 manuals, 8%3 stops and 40,000 pives. It
can imitate anything {rom a loaded {reight train
(which it does on this disc) to the squeaks of the
lady wrestlers who occasionally infest the Sta-
dium ring. Unfortunately, the Stadium is the
world’s largest cavern under one roof and its
reverberation period makes the sharpest staccato
passage sound like 2 Swiss yodeler in the
Simplon tunnel. Apparently it was impossible to
mike it closely enough to escape the reverbera-
tion. In any case this record is a unique example
of “fatigue factor.” If you do not know the ill
effects of hangover and excessive reverberation,
this is very likely to give you an example of a
fatigue-factor headache before the end of either
side. 1f playing it gives you or the family no
headaches except those you normally experience
or have learned to live with, there is a strong
presumption that instead of a hi-fi set you are
operating a first-class torture device.

Replica records. like Audiophiles, are the
hobby of an enthusiast and the recording quality
is extremely good; they are available trom many
parts jobbers as well as hi-fi and music stores.

JOITANN STRAUSS and
JOSEF LANNER

Waltzes, Polkas, Marches and Galops

Anton Paulik conducting

Vienna State Opera Orchestra

Vanguard VRS-458

If the Replica record reviewed above is the
ideal record for demonstrating almost any hi-fi
system. this is the ideal record for demonstrating
and showing off those ultimate systems which go
all the way down to 30 cyecles or lower. I have
said often that a system which cuts off at 46 or
50 cycles loses little musical value but a lot of
realism. If you don’t think there is anything in
normal musical material worth listening to below
45 or 50 cycles, play this first on a system with
such a cutofl and then on one that goes all the
way down.

Listen especially to the Lorelei-Rheinklaye
Waltz on side 1; note how the big bass drum
practically disabpears on the cutofl system and
how awesomely real its dull beat with no boomi-
ness whatever sounds on the ultimate system.
The shimmer of the cymbals in these selections is
also extremely real and clean. Vanguard mukes
the extraordinary guarantee that the sound on
the disc is identical to the sound on the master
tape and I'm willing to believe it.

All Vanguard records 1 have heard are re-
markably elean and one reason for this is how
low the needle chatter is even in the peaks.
Clearly, Vanguard is keeping its maximum
peaks below the zero level when making tabves
and patiently resists every temptation to overcut
the master discs. On the proudest hi-fi systems
this always pleasant music produces one of the
most gorgeous sounds I have ever had the pleas-
ure of hearing. This is one record your wife may
enjoy even when you play it as loud as vou need
to get the most out of it.
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arsazan

... where
accuracy
counts

MODEL 622

5" OSCILLOSCOPE

A new oscilloscope concept...automatic triggered sweep.
Simplifies adjustments, makes synchronization positive,
Special CRT has flat face for usable trace edge to edge.
One of today’s most advanced TV servicing aids...

MODEL 617
3" OSCILLOSCOPE

The general purpose scope that gives you most for your
dollar... has flat face CRT for usable trace edge to edge.
It combines laboratory accuracy with ruggedness and
compactness that makes it ideal for field service. ..

VERTICAL AMPLIFIER
Frequency Response: 6 ¢ps to
4.5mc +1db

Sensitivity: .01 v/in rms
input Impedance: 1 megohm,
35 mmf (=2 mmf) over entire
range of attenuator

HORIZONTAL AMPLIFIER
Frequency Response: 6cps to
500 ke -3 db

Sensitivity: .075 v/inrms
Input Impedance: 1 megohm

SWEEP RANGES
15 cycles to 100 kc

Television V & H frequencies
60 cycle, variable phase

CALIBRATION

Internal 60 cps square-wave 0.05
to 150 volts peak-to-peak +5%
SYNCHRONIZATION

Internal, external, positive,
negative or AC line

POWER REQUIREMENTS

115 volts, 60 cycles, 100 watts

SIZE ... WEIGHT
812" x11”x1034” , .. 22 Ibs.

MODEL 616
COLOR BAR/DOT
GENERATOR

VERTICAL AMPLIFIER
Frequency Response: 6 cps to
6 mc +3 db; down less than
05db @ 4mc

Sensitivity: 10 mv rms (28 mv
peak-to-peak) per inch

Input Impedance: 1 megohm,
40 mmf (=2 mmf) over entire
attenuator range

HORIZONTAL AMPLIFIER
Frequency Response: 1.5 ¢ps to
500 k¢ +3 db

Sensitivity: 75 mv_rms (210 mv
peak-to-peak) per inch

input Impedance: 100k,

25 mmf

SWEEP CHARACTERISTICS
Usable writing speed...0.03
sec/in to .3usec/in

MODEL 614

vTVmMm

Convenience at unprecedented
low cost sums up this rugged,
serviceable instrument.
lightweight, versatile. Probes
stow inside case, ready for in-

stant use. ..

Ranges. ..
a. 10 cps to 300 ke
b. Preset V & H television
@ 7875 and 30 cps
¢. 60 cps, variable phase line
Type. .. automatic triggered or

straight triggered (by switching)

SYNCHRONIZATION

Internal, external, positive,
negative or AC line
CALIBRATION

Internal 60 cps square-wave
.05 volts peak-to-peak +3%
POWER REQUIREMENTS

115 volts, 60 cycles, 175 watts

SIZE. .. WEIGHT
135" x10%2"x18%4 ... 32 Ibs.

It’s

...for adjusting and testing
color receivers and transmit-

. . RANGES Crystal Probe: 50 kc — 250 m¢
ting equipment by manufac- DC: 0-1.5, 5, 15, 50, 150, 500, {NDIGRTOR
: : 1500 volts 1CA
turer, station or serviceman. AC: 0-1.5, 5, 15, 50, 150, 500, 612" meter
Features: Sevenoutput forms 1500 volts rms (with associated
peak-to-peak scales) ACCURACY

of bars, dots, cross-hatch, Ohms: 0-1000 megohms in seven DC and ohms: 3% ...AC: 5%

sl s ranges
3 . phase and color dlﬂerer.]ce e POWER REGUIREMENTS
signals, including NTSC color bars. Panel presentation 11 megohms 115 volts, 60 cycles, 6 watts

shows actual color and sequence of generator output...

SIGNAL OUTPUTS:
Composite video .. .either phase

FREQUENCY RESPONSE
Direct Probe: 30 cps—3 m¢

SIZE... WEIGHT
Dots .. .variable as above 812" x11"x7%2” ... 10 Ibs.

Color Bars:

NOVYEMBER,

...adjustable 0 to 1.5 volts
peak-to-peak across 75 ohms

RF...10,000 microvolts fixed level

...optional channel 3or4...
crystal controlled ... modulated
sound carrier

Sync in or out

TYPES OF SIGNAL:

Vertical bars...variable from
15 to 20
Horizontal bars. .. variable from
10to 15
Cross-hatch. . .variable as above

1955

‘A", NTSC colors (Phase
accuracy +5° . juminance and
chrominance amplitude

held to +10%)
“B”...G-Yat90°...R-Y...B-Y...
Black...R-Y and B-Y within *=1°
of quadrature
“C”...Black...l...Q...Black
...l and Q within £1°

of quadrature

PHYSICAL CHARACTERISTICS:

Power: approximately 125 watts
Size: 812" x 11”7 x 103"
Weight: approximately 22 Ibs.

“Where accuracy counts'’

¢07¢ Electronics, Inc.

321 SOUTH ARROYQ PARKWAY

PASADENA, CALIFORNIA

A Subsidiary of Hycon Mfg. Company
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Be one of

the few experts on
Audio and Hi-Fi. ..

Cash in on This Money-Making Field

Be prepared! Know how to service the thousands and thousands of dollars worth
of Audio equipment the growing army of Hi-Fi enthusiasts is buying. Know all
about the different kinds and makes of turntables. pickups, speakers, amplifiers,
cartridges, housing, etc. Know how audio circuits work, how to use themn properly

how to tell which parts work best in which systems. Have at YOUR fingertips the
FIRST and ONLY COMPLETE library ol practical, detailed Audio and Hi-Fi
know-how ever assembled!

THE GERNSBACK AUDIO AND HIGH-FIDELITY LIBRARY—
WRITTEN BY THE WORLD’S FOREMOST AUTHORITIES

All 9 of the important and valuable books
in this library were ordered to the speci-
fications of the Editors of Rapbio-ELEc-
TRONICS-—Written by the top-notch men
in the field. You get complete diagrams
and the most expert, detailed and thor-
ough information available. Nothing has
been left out . . . everything ahout Hi-Fi
is included . . . practical, condensed,
RIGHT TO THE POINT! Now you will
have the latest tips. the inside dope—in
9 handsomely bound books. Everything
you need to know where and when you
want it!

FIRST BOOK IS READY NOW
BASIC AUDIO COURSE, by Donald Carl Hoefler, explains the WHY and HOW

of music and electronics in Audio—gives you the complete lowdown on what
audio systems must do—tells you all about the new words that make the “language
of audio.” Written by a well-known RCA recording engineer, this is an exiremely
important, easy-to-read basic hook you will use again and again.

AND YOU CAN SAVE 259,

You may buy any or all of the nine books at the low retail price of $5.00 each. OR
you may bhecome a member of the GERNSBACK AUDIO AND HIGH-FIDELITY
LIBRARY PLAN and SAVE 25%.

Here Is How The Library Plan Works

1) You only have to take four out of the nine books in the complete library to
get each one at the special low member’s price. As a member you pay only
$3.75 per copy—you can save $11.25 on the whole library! The additional books
you will be entitled to receive include: High Quality Audio; Maintaining High
F{de_lz'Iy,‘ The Golden Ear; Audio Hints; Constructing Audio Amplifiers; The
Audio Data Book ; Loudspeakers And Speaker Systems; Loudspeaker Enclosures.

You will receive the very latest books every three months as they come off

the press. wmmmemNQO.RISK COUPON= ===

You may examine es
bool IyN YOUR 'Clb"‘{?l‘\}' GERNSBACK PUBLICATIONS, INC.

s 1 DEPT. 11-35A. 25 West Broadway, New York 7. N. Y.
HOME FOR 10 FULL I Gentlemen : I

DAYS AT OUR RISK. If
you don’t like it, return it.
FILL OUT THIS
NO-RISK COUPON
TODAY!

All you have to do is fill out
this coupon and mail it today.

}!

2)

3)

Please send me postpaid a copy of the deluxe, hardl
cover edition of BASIC AUDIO COURSE. My remittance
1 of $5.00 is enclosed. 1
l Euroll me now as a member of the GERNSBACK AUDIO I
I AND HIGH-FIDELITY LIBRARY. Send me postpaid the
Idelu\'c, hard cover edition of BASIC AUDIO COUKSE. III
satislied I agree to remit the special member’s price of $3.75 I
1 and will take at least 1 books.
IDI would like to know about the GERNSBACK AUDIOI
I AND HIGH-FIDELITY LIBRARY. Send full information. I

Just check the hox next to the HBNAME ... . s By PP RTRRs I

plan that suits you best. Start eaee ot

cashing in on this money-mak- ISTREET ................................................ 1

ing specialty NOW. " 1
{00 i/ O STATE sqewmymoeam- []
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Out of This World
Earthquake, Ionosphere Noise

Cook 5012
Voice of the Sea
Cook 5011

These records will not bring any joy to the
long-sutfering wives of audiophiles who like to
demonstrate and show off with thunderstorms,
pile drivers and similar natural noises. For that
matter, the audiophile himself may not be quite
as happy with his equipment when he (inishes
playing the Farthquake. Cook says the record
will play back without damage on ‘‘most good
equipment.” 1 strongly recommend, however,
that before you play it you check and adjust
pickup tracking and pressure. If the pickup has
shown any tendency to skip or jump grooves on
ordinary records, you are practically certain to
hear more skip than earthquake. Just for con-
solation let me report that I tried a half-dozen
arms and another half-dozen pickups in various
combinations, all carefully adjusted, and only the
Ferranti, despite its B3-gram pressure, tracked
section 11 without skipping or having the jitters.
Indeed it continued to be inditferent even to the
damage done when other pickups skipped. Sec-
tion 11 is recorded with something less than 5
ecyeles in a tremendous swing, presenting the
most extreme test of needle compliance and arm
resonances 1 know of.

The peaks on this record rival and possibly
exceed those on Audiobhile's thunderstorm in
amplitude and have much sharper rise and decay
times with the beautiful (to the audiophile’s ear)
dullness of real, matural low-frequency tran-
sients. Many good amplifiers can be entirely ex-
cused for blocking on one or more of the peaks
and extremely good speaker systems need no
alibi for suffering some hangover. Certainly, any
system which can go through the Farthquake
side blithely and without eausing any trouble
anywhere in the chain belongs in the gold-medal
class. In other words, this is for those who have
the courage to submit their systems (and their
families) to just about the ultimate indignity
and final test.

The lonosphere side offers no such problems in
tracking but it is excellent material for testing
high-frequeney transient response since a .good
portion of the sound is similar to white noise
and presumably includes components at least to
15,000 cycles. Both sides have a lot of commen-
tary which will bore almost everybody, The
actual usable sound could have been put on a
7-inch record and—considering that in at least
509 of the cases the record will be damaged by
skipping—such a presentation would have been a
lot cheaper way to find out that your system
isn’t as good as you thought.

The Voice of the Sea puts out more familiar
noises. Not being an expert on the sea I don't
know whether they missed anything. Here are
fog horns; the whistle of the Queen Mary; the
chugging, eclanking, vroaring, bellowing and
grinding of ship machinery, plus one whole side
of waves from Quiet Lapping to Pounding Storm.
This stuff needs a system capable of going down
at least to 30 cycles.

The Zither
Ruth Welcome
The Cimbalon
Dick Marta
Cook 1032 (10-inch LP)
Pedal Harpsichord
Bruce Prince-Joseph

Cook 1131
1 love recordings of strange and out-of-the-
way instruments not only for musical reasons

but also because their special tonal qualities are
most evident on systems which possess a high
degree of realism. The first disec will be a treat
to the whole family and I recommend it espe-
cially as a peace offering if you buy the Farth-
quake and Voice of the Sea. The difference
between plucked and struck strings is nowhere
more sharply defined. The plucking and striking
transients as well as the strange harmonic rela-
tionships which give these instruments their in-
dividual quality are beautifully reproduced. Your
wife will like the fact that it should be played
at relatively low volume (neither the zither nor
cimbalon is capable of much over 100 mw) and
everybody will enjoy the lovely musie.

The Pedal Harpsichord is an astonishing

RADIO-ELECTRONICS
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LEARN MORE ! EARN MORE !

WITH H. G. CISIN’'S TV SERVICE BOOKS

FACTS ABOUT THE AUTHOR

H. G. Cisin, technieal author and pub-
lisher, is also well-known as a radio and
television inventor, electronie consulting
engineer and educator.

Considered to be one of the foremost elec-
tronic engineers in the country, Mr. Cisin
has the unique ability to translate complex
technical subjects such as television, into
simple everyvday language and this has
made him the most popular author in the
field of television and radio servicing.

Holder of six U.S. patents, perhaps the
most famous of his inventions is the basic
AC-DC circuit which makes present-day
small radios possible. Among the concerns
he has licensed under his patents are: RCA,
AT&T, W.E. Co., Bell Telephone Co., and
many others. He is also the inventor of the
3-way portable radio and of other important
television and radio devices. Ile is the
author of many technical books and also of
hundreds of technical articles on radio and
TV

Mr. Cisin learned practical television
servicing the hard way by actually working
at a test bench on hundreds of faulty TV
sets. He has trained thousands of tech-
nicians, many now owning their own pros-
perous TV service concerns, or holding
highly paid TV positions. A graduate of
Cornell University, he has concentrated on
teaching television and radio to men with
little formal education. His years of study,
practice and experience are embodied in his
radio and television service books.

WHAT TV SERVICEMEN & TECHNICIANS
SAY ABOUT CISIN BOOKS

Your TV servicing book is much more valuable than your
advertisements would indicate. .
H. Duless, RMC. U.S. Naval Radio Station,
©/0 Fleet l'ost Office. San Francisco. Cal.
So good [ am sending for a second copy. | use it to
shoot those tough bench jobs. It's a life saver belicve me.
Jos, F, Ciay, CHeveland, Ohio,
Best investment in my life.
Raymond Dodge, Brighion, Mass.
Very Ingenious in its logical presentation of cause
and effect. Should be in_every TV servicemun’s 100l Kit.
George E. Hirsch. Jamaica, N.Y.
Thank you for a job very well done. First book of any
kind I have ever endorsed,.
tBob's Radio Service),

Robert E. Mays

Salineville. Ohio
Best hook on TV servicing.—yet lowest in price. NoO

other book ives the facts like yours.
Anthony Martine. Philadelphia. pa.
Fasy to understand and complete. Don't know why you

sell it at sueh a low price.

G. A. Nelson. Seattle. Washington
Have one, but am afraid 1 mignht

All you claim.

Send another copy.

mislay it. Can’'t afford 10 be without it. .
Edward Danek. Chicago. Ilinois
As instrucior. writer and technician. I can fully

appreciate this fine book.
Nicholas B. Cook. Paterson, N. J.
with results obtained by using
Hasn't failed me yet.
Joseph B. S8eiler. Chicago. Jllinois
Your Look has taken the mystery out of TV servicing.
Better than any book on the subject 1 have ever seen. but
LT the lowest Priced. N
John B. Kielsen (Jack's Radio Hospital).
. Chicavo, Illinois
Your honk has helped me tremendously. liold a top
:)ench job with one of the largest servicing organizations
here,

Enormousty pleased
Your book.

A. J. Thornton. Kalamazoo. Michigan
Please send me another hook. Lent my copy to a friend,
also 1 TV serviceman, and can not Zet it back. We both

think it's great.
E. L. Coleman. Youngstown. Ohio
Unable to see how you can give 50 much for so liltle.
Paid three times as ‘much for other TV service books
lwlnlsh didn’t contain 1 Percent of the information in your
OO

Frank Stuprich. Detroit. Michigan

Clear. enncise handling of a complicuted Subject in a
way the average serviceman can easily grasp it.

Thomas E. Denton. Last Orange. N, J.

The above are just a few of the hundreds of simllar
Tetters in our files.

TV CONSULTAN

NEW, easy to
toughest TV
COLOR TV sections included.
Modern alignment merhods clearly
shown, tell exactly WHAT to o
and HOW to do it. Practical point-

se wav

ers on the nse of all TV TEST
INSTRUMENTS. Over 300 pix
raster and sound symptoms. De-

{ailed directions tell where and how
to find faulty parts. Over 135
RAPID CHECKS, many using pix
tube as trouble locator. 125 illstr.
of scope wave forms, diagrams, station patterns. show
varions  defects. NO RY—NO MATH—NO
FORMULAS-—just practical service info covering all
types of TV sets.

TV Serviceman's Silent Partner
P o e et e P a Ot L VIR D2

No.

RCA TV MODELS

1947 to 1955 TUBE
LOCATION GUIDES

Most complete compilation of RCA Trou-
ble Indicating Tube Location Guides ever
produced. Contains hundreds of RCA
models from earliest 1947 sets to latest
1955 models including Color TV,
Each guide shows positions of all tubes
and also by a cobyrighted method indi-
cates effect of each tube on oOberation of
TV set. Serabs old-style fine-Print fune-
tion pames such as AGC Gate. Svne Clip,
Vert. Mult.. ete. Instead teils plainty what each tube
actuallv does. Tubes affecting picture are marked ‘‘P,"’
sound “S."" contrast ‘‘C.”” horizonial sweep ‘'II,'’ ete.

Fits Every Tube Caddy—No. Al....%1

TROUSLE INDICATING)

TUBE LOCATION
GUI

SHOOT TV & RADIO
TROUBLE FAST

NEW! A complete section
on Rapid Trouble Shooting
of AC-DC radio sets com-
bined with new edition of
Rapid TV Trouble Shooting
Method. Enables you to lo-
cate radio & TV faults in
record-breaking time, re-
gardless of make or model.

QUICKEST RADIO & TV TROUBLE
SHOOTER—No. T2............%$1.50

TV TUBE LOCATOR

TROUBLE INDICATING
TUBE LOCATION GUIDES
over 3000 most popular mod-
els. Admiral to Zenith.
Shows PIX tubes used in
many models. Covers prod-
ucts of over 110 different
TV manufacturers. Over 135
common TV troubles are
listed with explicit directions
for locating defective tubes
whieh cause each fault.

SPEED SERVICING—No.

5P
IV AIG it M

K. oge 191

TV DOCTOR
= | How to Diagnose and Reme-
dy TV Troubles; Useful Info
About TV Sets; Easy Trou-
ble Checks; UHF Servicing ;
Antenna Know-How; Serv-

| icing Hints: Color TV ; Trou-
bles Due to Defective Tubes;
How to Read Schematic dia-
grams. Practical hints for
prospective TV servicemen.

BEGINNER'S BEST BUY—No. D5.....$1

Comatumam vPAIE 000

NEW! TROUBLE SHOOTING PIX GUIDE

incl. TV TERMS EXPLAINED
Sect. 1 is a fully illustrated
Guide to oft-recurring picture
faults. Causes and cures ex-
plained. Copyrighted illustrat-
ed CHART tells where trou-
bles start in typical TV sets.
INlustrations show resulting
faulty TV pictures.

Sect. 2 explains hundreds of
TV terms in non-technical lan-
guage.

PIX SHOW FAULTS—No. G1.......%1

NEW! TV & RADIO
TUBE SUBSTITUTION GUIDE

Contains tube replacements for
TV sets, radios and other elec-
tronic devices. All fit same sock-
et and NEED NO CHANGES
IN WIRING. Also contains
complete data on

TV PICTURE TUBE

replacements, many directly,
others with only slight changes.

Substitute with Certainty
Toooiiiiiiia.....Only 50¢

7%
HG.CISINS

No.

TV TROUBLE TRACER

Each vol. has different TROURLE woos var |
INDICATING TUBE LOCATION | ¢ |

GUIDES of hundreds of popular TV

models. Kaeh has over 70 illustr. & [ 3
Guides. 40 most common pix troubles 3
illustrated. TROUBLE

TRACER

TT1) older models:
TT2) 1952-1933 sets:
Vol. 3 (No. TT3) 1953-195¢ sets;
Vol. 4 (No. TT4) 1954-1955 models.

Find It & Fix It.........Each Vol. 50¢

Vol. | (No.
Vol. 2 {No.

ABC OF COLOR T

Takes mystery out of Color TV.
Explains this fascinating new
TV development in simple down-
to-earth manner. Translates
technical descriptions of re-
search scientists into plain lan-
guage. Covers basic color prin-
ciples, ecolor signal, transmis-
sion, color TV reception, plus
practical pointers on color pix
tubes, tests, etc.

COLOR TV SIMPLIFIED-—No. R1....$1

RAPID TV TROUBLE
= SHOOTING METHOD

This unique servicing method
has helped thousands to become
expert TV diagnosticians. Pix,
raster & sound troubles are
listed and given code numbers.
When these are combined they
tell exactly where trouble exists.
Then step-by-step directions en-
able you to find faulty part.

EASY TO USE—No. T1.............%1

TV & RADIO TUBE 1| IF JOBBER IS OUT OF STOCK MAIL ""NO RISK'* TRIAL ORDER COUPON
SUBS'"TUTION GUIDE ] 5-day Money Back Guarantee!

] H. G. CISIN, Dept, E-36 AMAGANSETT, N, Y.
Enclosed find §. RUSH POSTPAID following books:

FREE:

with every purchase of $5 or over

0O L1—s2 O D5—s1 0O T2—$1.50 O TT2—50c [J S1—50¢ Order $5 or over Order $8 or over
TV & RADIO TUBE 1C Al O GI—s) O Ti1—si O TT3—50¢ INCLUDE O SEND BOTH
] O Ki1—s1 0 Ri—$I O TTi—50c [ TT4—50¢ O FREE st FREE BOOKS
s SUBSTITUTION GUIDE |N
I L L — O e e e e U S
plus TV TROUBLE TRACER, Vol. 4 J Address
with every purchase of $8 or over J city

NOVEMBER, 1955
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LOWEST PRICES

HIGHEST QUALITY

100 TuBes $4950

TUBES—PREMIER Unconditionally Guarantees All
Tubes For Dne Full Year. Very Best Brands Avail-

able for Immediate Delivery, Individually Boxed.
1ASGT 6ALS 6V7 12SN7GT
1A6 6A Q5 6W4GT 128Q7GT
1A7GT 6AUSGT 6W6GT 2X4
1B3GT bAUS 6X5GT 1223
I1D8GT GAVS 7A5 1486
tF4 6AVE 7A6 14B8
tF5G 6AX4GT 7A7 1407
1HSGT 6AX5GT 7A8 14wz
IH6G 6B4G 7AD7 14X7
1L4 6BAG 786 4A
1LA4 6BD6 787 25A6
tLAG 6BE6 788 25AC5GT
ILCS 6BF6 7C4 25BQ6GT
1LG6 6BG 4G 7C5 25C66
1LD5 4B 7C6 25W4GT
ILH4 Q66T 7¢7 25Y5
1LNS 6BY5G 7ES 2525
INSGT c4 E6 26
IPSGT 6C5GT 7E7
1Q5GT 6C6 717 32L76T
IRS 6C8G w7 35/51
1S5 6CB6 N7 35A5
174 6CD6G 707 35B5
1U4 6D6 w7 5C5
v 6D8G w7 35L6GT
1v4 6F6GT X7 5Y4
1X2A 6G66G 12A77 35Z5GT
2A7 6J6 12AUB 39/44
2X2 6K6 12AU7 a1
3A4 6L6G AV? 42
3aB7 6P5GT 12AX4GT 43
3C6 6Q7GT 12AX7 4
304 6S4 12AY7 45256T
3Q5 6SA7GT I2BA7 4
5U4G 6SD7GT 12806 7
SY3GT F5 12BE6 50AX6
3 6SJ7GT 12BH7 50L6GT
A7 6SH7GT 12F5GT 56
6A8GT 6SK7GT 12)7G6T 57
6AB4 6SL7GT Q76T
6AB7 6SN7GT 12S8GT 70L76T
BACSGT 6SQ7GT I2SA76T 77
AC7 6SS7 128C7 78
BAGS 6U7GT 12867 17L76T
BAKS 6U8 12SK76T 11723
6AKE 6VEGT i2SL7GT 1172Z6GT

ANY ASSORTMENT — TAKE WHAT YOU WANT
Sc per tube extra FOR ORDERS LESS THAN 100 TUBES

NEW PICTURE TUBES

SIZE PRICE | SIZE PRICE
10BP48 11.95 | 17LP4 ]
';b';“ i3.95 | 17TP4 §21.95
12UP4A 19APIB I
::EPP: $] 895 l93P48 82795
:g:s:: 17.95 | 3004 §26.95
16DP4A { $ 5 5?2;: §28.95
I16EPIA ]99 21EP4 7.95
16GP4A f 21FP4 28.95
16JP4A 2IMP4 29.95
16K P4 17.95 | 21WP4 27.95
16LP4A 19.95 | 21YP4 28.95
e SIT95 g s
178PaA 1785 | 376pa t

_ 27GP4
17CP4 27LP4
176P3 $2195 27npa. f $59.50
I7HPY 27RPS.

ALL TUBES THROUGH 21” GUARANTEED 1 YEAR
24 AND 27° GUARANTEED 6 MONTHS

One Hundred Assorted RESISTORS
$1.49 PER HUNDRED

200 FOR $2.50
All good values, sizes and types 1/2-1.2 watts—
29%,-5%5-10%5-20%, Precision—Carbon Insulated—
Carbon—Oeposited Carbon

10 Ibs. -

SurPRis N abte ?:di?;‘e:n:f;l"fe ]

e [ i

ey Pre—ezen ki oo Al for $1.98
g Cabinet—Good for 5 to

B Tube Chassis.

QUALITY CLEAR-BEAM ANTENNA KIT
10 ELEMENT CONICAL

Complete with Mast, 300 OHM Lead 1n Wire, Guy
n

Wire, Mount Stand-Of# Insulators and SS 95
Hardware, .
TERMS: 250, DEPOSIT with order, balance
= €.0.0. All shipments ¥F.O. Chicago,

8.
ORDERS LESS THAN $5.00—51.00 SERVICE CHARGE.
These prices supersede all previous advertised prices,
subject to change.

TV Radio Supply

3241 W. North Ave.
€hicago 47 + ARmitage 6-5550
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beast: it differs from the normal harpsichord
because in addition to the two upper manuals it
has a pedal manual flat on the floor. For the hi-fi
man it offers the most remarkable eoncatenation
of low-frequency transients 1 ean recall hearing.
Indeed, most of the sound below 50 cycles con-
| sists of the noises as feet actuate pedals and they
in turn actuate levers which pluck the strings.
And these noises are probably little softer than
the music they are supposed to produce. These
unique transients fall mostly in the bottom two
octaves and provide excellent measures of tran-
sient response in this resion. If the bass is
boosted rather violently. portions of this will in
fact sound like a bit of Farthquake with the
music. As for the music it consists of the
Vivaldi-Bach Concerto No. 2 for Organ, Mozart’s
Sonata in C Major and Bach's Prelude in G
Major and Bouree {rom The 2nd English Suite.
All very pleasant despite the noises.

PROKOFIEFF: Concerto No. 1 in
D Major

LALO: Symphonie Espagnol
Nathan Millstein, violin
St. Louis Symphony Orchestra

Capitol P-8303 |

Excellent demonstration and showoff material
for that clean high end. In the Prokofieff con-
certo the fiddle is continually being called upon
to supply beautiful birdlike or piccololike notes
in the very hixh register. Millstein produces them
superbly and this recording reproduces them
cleanly. If as you play them back they have any
edwe, fuzziness, sharpness or stridency—if
they’'re anything less than birdlike—your system
needs attention and replacement. There is also
some heavy bass under the fiddle in portions
which provides a ®ood check for IM. At the high
end the birdlike note is sustained for several
measures, a severe test for wow. As a dividend
the Lalo work has some of the loveliest melodies
written for the fiddle. The recording is slightly
marred by touches of distortion in the peaks,
but no worse than most.

MacDOWELL: Woodland Skeiches
l GRIEG: Holberg Suite

| Richard Ellsasser at Baldwin
Electronie Organ
| MGM E-3182
The Baldwin electronic orxan sounds a good
deal more like a pipe organ than some others.
The pedals don't go down as far, or at least not
with as much volume, presumably because Bald-
win has had no better luck covering this range
with loudspeakers than the rest of us. But down
to about 35 cycles the bass is deep and with the
round quality of a pipe bass rather than the
percussive quality of most electronic oreans. The
musie will make sophisticates sauirm but most
people will love it. The record will produce a
sound to be proud of on any really good hi-fi
system,

| HONEGGER: Pacifie 231
DEBUSSY-RAVEL: Danse

BARBER: Adagio for Strings
Willis Page conducting New
Orchesiral Society of Boston

Cook 1068 (10-inch LP)

None of the three selections has any affinity
for the others but the very diversity makes this a
good demonstration and showoff record. Pacific
231 was a famous tour de force in the Twenties
and has not been much recorded because it
really demands high fidelity and here receives it.
Though not meant to be an exact imitation it
provides a colorful and real impression of a
train with all its huffing and puffing. clanking
rattling, hissing and roaring and clacking.
Played at a loud level and with some bass boost

bring up the lowest octave, the effects are
startling and spectacular. I would say that here
is u record for those who want some music with
their noises. but I'm afraid most wives will not
hear muech musie in it. The Danse, though, is
very musical and has some fine high-highs, while
the Adagio for Strings. played with $100,000
worth of rare fiddles, sounds like it. The record-
ing quality is very fine throughout.

Incidentally, Cook records, tvo. are sold by
| many parts distributors as well as music stores.

- with '
COLLINS
AUDIO PRODUCTS CO. |
‘PRE-FAB’ TUNERS

Collins Audio Producrs Ce is in no way
affiliated with Collins Radie Co.

Each Collins Tuner Kit is complete with
punched chassis, tubes, power transformer,
power supnly, components, hardware, dlal
assembly. tuning eye. knobs, wire, etc.,
as well as the completed sub-assembiles:
FM tunlng units, AM tuning units, |IF
amplifiers, ete. All sub-assemblies wired.
tested and aligned at the factary make
Collins Pre-Fab Kits easy to assemble even
without technical knowledge. The end re-
sull Is a fine, tigh quatity. high fidelity in-
strument at often less than half the cost—
because you helped make it AND BOUGHT
IT DIRECT FROM THE FACTORY,

NEW FM TUNER KIT

New decorative gold front, New cascode
front end—3 mv sensitivity. IF amplifier
mounted. wired and tested in the chassis.
You mount completed RF tuning unit and
power supply. 11 tubes, 20 to 20,000 cycle
response. A.F.C. and switch. Size: 124"
x 914 x 7" high Shipping weight: S
pounds. Manual supplied. Gold § S0
screen cover availabie at $3.50

extra. PRICE:

NEW FM-AM TUNER KiT
New, decorative gold front tike FM tuner
above. New cascode front end on FM—3 mv
sensitivity. 15 tubes Comprises chassis.
power supply parts. AM unit, FM unit, IF
amplifier. all wired and tested. ready for
mountina in chassls. with switch,
Kitg include all parts and hardware. Size:
14" x 12~ x 714" high. Shipping weid
pounds. Manual supplied ¢ 2
screen cover available at
PRICE: o

Gold
s

FMF-3B Tuning Unit with Cascode
Permeability tuned, 3 tubes, AFC. 3
microvoll7s son(s:ltlvli;y. M:l);mbe used with
any 10. M amplifier
such as our IF-6. 51950
2 pounds
AM-4 Tuning Unit
3-9ane tuning condenser. Unit covers 530
tol IGO:) KC. Eomxletelycv’v‘lredI and tested
with tubes. tubes. assis
plate measures: 47 x 7%”, 2V 52450
pounds
IF-6 Amplifier
6 tubes. 10.7 MC. Low distor- 52150
tion, high gain, 3 pounds
~-— = MAIL COUPON TODAY! - — —
To: Collins Audio Products Co., Inc
P. 0. Box 368 3
westfield, N. J. RE-1
Tel. Westfield 2-4390
FM Tuner Kit FM.AM Tuner Kit
FMF-38 Tuning Unlt O IF-6 Amplifier
AM-4 Tuning Unlt O COVER

Name -
Address

City
Amount for Kit §

See welghts, add shlpping cost §

Total amount enclosed §.
Check O Money Order

WHEN YOU THINK OF TUNERS,
THINK OF
COLLINS AUDIO PRODUCTS

RAD!IO-ELECTRONICS
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GUIDE

AUTRONIC-EYE

TRAINING COURSES
MEAN MORE

BUSINESS FOR YOU'!

Courses for experienced service
technicians provide latest repair
information=enable you to do the

job faster and more efficiently.

Quick, accurate circuit diagnosis and repair to factory
specifications boosts your profits. That's why so many quali-
fied auto technicians attend these Guide training courses
at no cost other than transportation and living expenses.

Jumbo-size operational panel of Guide's Autronic-
Eye Circuit puts all parts out front for better, more

The Guide Lamp diploma, awarded only to those who
successfully complete the course, is proof that you're
equipped to give more and better service to more
people—and that means business.

efficient instruction.

if you're an auto radio service dealer, come yourself, or
send your technicians. There’s one of 30 GM Training
Centers near you. Apply through your local United
Motors Service Division Distributor or write

GUIDE LAMP DIVISION ¢ GENERAL MOTORS CORP.e ANDERSON, INDIANA

o

BLINKY MEANS
BUSINESS!
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114-096
Four Bay
List 69.75

114-095
Two Bay
List 34.75

new
antenna
development

new FRINGE AREA antenna features
revolutionary SLEEVE DIPOLE principle

The reason for the outstanding performance of the

new AMPHENOL VHF POWERAY is anew design
variation of the sleeve dipole principle. The POWERAY
provides better pictures in fringe and deep-fringe

areas because only this new design properly balances
the three important reception factors: high gain,
directivity and exact impedance match

between antenna, lead-in and TV set.

new PRINCIPLE: how it works

The sleeve dipole principle of the POWERAY is based
upon resonance of the overall length at alow frequency
and resonance of a 3-wire transmission line section

at a higher frequency. The result is ideal broadband
performance and proper balance of very high gain,
sharp directivity and exact impedance match.

PREASSEMBLED

The POWERAY is preassembled for less installer-time on
the job. All long elements swing out and are held securely in
place with a new, positive spring-locking device. The two

and four bay models in which the POWERAY is available are
quickly connected with one piece stacking harnesses.

performance proves SUPERIORITY

The POWERAY’S superior design is proved by its superior
performance. Try the POWERAY for fringe area reception—
and see for yourself why the POWERAY is the finest
antenna ever built for fringe areas!

e —
q AMERICAN PHENOLIC CORPORATION
T chicago 50, illinots
I I In Canada: AMPHENOL CANADA LIMITED, Toronto 9, Ontario

See Your ampHENOL Distributor
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AUDIO—HIGH FIDELITY

Pop Concert Favorites (Vol. 5):

Pinocchio, Funeral March of Marionette,
Suite Primerval, Cortege from Queen of
Sheba, Phaeton, Pacific 231

Philharmonia Orchestra of Hamburg,
conducted by Hans-Juger Walther
MGM E-3144
Anather well recorded potpourri of the popular
tvpe of classical music. This is from the same
tapes used for the Musical Sound Book records
and it is interesting to note that there is practi-
cally no difference in quality between these and
the 78-r.p.m. MSB versions. Pacific 23! sounds |
different than in the Cook reeord, largely because
the interpretation and even the instrumentation
is a little different. What with lacific 28/ and
the drums of the Primeval Suite and the high
bouncing strings of Phacton, this should please
muny both for the music and as showoff material.

Cool Europe
Jutita Hipp and Her German Jazzmen
Mike Nevada and His British Jazzmen
MGM E-3157

Of the current crop of pops this one might he
of greatest interest to jazz people. DPersonally
I'in strictly from Dixie and especially N'Awlins
and these attemnpts by the brassy jazz brethren
overseas really leave me very cool indeed: but
there's some excellent sound in this and those

who aren’t as provincial and reactionary will
probably enjoy knowing what’s happening to
Jjazz over there.

Jimmy Rushing Sings the Blues
Vanguard VRS-8011
They say that for blues Jimmy Rushing is the
ereatest since Bessie Smith; all 1 can say is that
it’s too bad Bessie was never presented in sound
as fine as this. Allowing for some Count Bassie
type modernisms, especially in the orchestral
accompaniment, I'll grant he does sing the blues
with seme of that primitive feeling they nced
and his voice has the right touch of whiskey in
it. The sound is absolutely top-notch.

Burlesque Uncensored

Cook 1071
I usually go along with Emory Cook's tour de
forces but I find nothing of hi-fi value here—
after all even a lousy TV sound is capable of
getting burlesque jokes across and does every
day. But it might possibly be an interesting
thing to bring home as evidence that what the
maiden aunts and the cops say about burlesque
Just ain’t so. END
Names and addresses of manufacturers of any
itews mentioned in thiz column may he obtained
by writing Monitor, Rapio-ELECTRONICS, West
Broadway, New York 7, N. Y.

“A‘\nd
your set will do little to bring back the
picture.”

just as a suggestion—kicking
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: r N 0 W . the S‘en/ice Dealer can make

|

I

‘TRANSVision[ |

I

1. FULL PRICE PROTECTION.
2. NEGLIGIBLE INVENTORY

ONLY

A Sales Kit*

INVESTMENT. A%t
3. FINEST MATCHED HI-FI

UN"'S for custom- building or complete
in beautiful furniture cabinets.

4. PRICES THAT ENABLE YOU
TO UNDERSELL COMPETITION.

OFFERS THIS
4-POINT PROGRAM
to the A

f

SERVICE
DEALER

g 3

and dally on
“"Feather Your Nest”

You sell the‘ Firest Matcted
Hi-Fi Componeits sich as fhese:

BEAUTIFUL FURNITURE plus SUPERB HI-Fl:

You can offer Hi-Fi quality equal to many
$1000 jobs on the market — for as little as
$159 to $299. In component form for custom-
building, or in complete "package’ including
fine furniture as shown above. (Bass r=flex cor-
ner cabinet and lovely chairside end table.)

ooLD ONLY THRU
SELECTED DISTRIBUTORS

one in your ared:

RECORD CHANG:ZR #amous English
Collaro) with D AMOMD NEEDLE
and RELUCTANCE PICKUP.

write for name of the

AMPLIFIER: Sup=rb Transvisior

10 watt unit with tui-in PreAmp. DISTRIBUTORS: Some areas still ava lable.

Write, wire, phone for complete prcgram.

TRANSVISION, INC. « NEW ROCHE.LE, N.Y.

! i TRANSVISION, INC., NEW ROCHELLE, N.Y |

157 Transyision DUAL SPERKER I [ Please send name of your nearest D stributor. :
SYSTEM with c-css over natwork. : [T] Rush full details on your Hi.Fi Dealer Pregram. I
The Service Dealer sells the above [ T I
complete system fcr enly $153! | || |
o — I Address |

*SALES KIT for 34.95 zets you WIS |
started. Rush ccupen ro- full details. L City. State C
123
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1

NEWEST
ELECTRONIC
SEN?ATION !

J i
Preidss

the SUPERKIT TRANS-ATOMIC

TRANSISTOR §Q-95
RADIO $8

(completely wired $9.95)

Enjoy your favorite programs wher-
ever you may be! Be prepared for
Conelrad emergency broadcasts. The
amazing Trans-Atomic featherweight
Transistor Radio brings in all stations
loud and clear . . . is so small that it
fits easily into pockets, your palm or
your purse. Smartly packaged in an un-
breakable case, it actually works for
months on 10c flashlight batteries!

Real quality thru & thru . . . fes-
tures the miracle Germanium Transistor
and Germanium Diode, a Slide Rule
Dial for precision tuning, and the
world-famous Loopstick for unsurpassed
reception. Prepunched for quick, easy
assembly only a screwdriver is
needed. Comes complete with bat-
teries, parts, instructions.

Superkit
GERMANIUM DIODE RADIO

$5.95

list
Cgmplefe Features
with DeLuxe e World-famous Loopstick

Sensiphone » Professional Metal Chassis

Earphone and o Slide Rule Dial for Pre-
Antenna cision Tuning

Assures loud. clear reception even without a long
aerial. Easily assembled . . . only a screwdriver
is needed. Complete with illustrated, step by step
instructions.

Deluxe Sensiphone

EARPHONES

HERE'S SENSATIONAL
RECEPTION FROM

e Transistor Sets

@ Crystal Sets

e Battery Sets

e Monitor Tape Record-

Feather-
ngs weight;
... ANY instrument o
needing earphones! magnets:
balanced
dual coil
Single Phone 7 cnns:;’;’:_‘
(1,000-0hnm)
List 1.98 IDEAL FOR CHRIST-
Double Phone MAS! Give it as a gift
(2,000-0hn for boys and qirls. Per-
List 3.49 fect for Boy Scouts and
similar organizations.

At your Dealer, or write Dept. E-11

COap

roe® OO0000.........O....O...................O...

4 Rodford Pl., Yonkers, NY

24

(Continued from Page 33)

Plays we would like to present specially
for deaf children are almost impossible, ex-
cept in mime. Many have suggested run-
ning subtitles to cover dialogue, but it is
surely too much to ask children to watch
dramatic action and at the same time read
captions which may contain unfamiliar
words. Screen size is another limitation.
To have all the words spoken in closeup
would almost certainly ruin dramatic ac-
tion. Mime plays seem the answer and we
are experimenting with these.

On the whole, reactions to the program
have been very favorable. At first this may
have been due to the fact that there was
a program specially for deaf children. A

| sense of isolation and of indifference to their

needs is, we know, felt by many deaf peo-
ple. The general public remains very ig-
norant of the difficulties of the deaf. We
know from letters from normal-hearing
children that these programs have helped
to bring their needs to more general no-
tice. And the deaf are delighted to have a
special program of their own.

This however is not sufficient justifica-
tion for a series, and we apply exactly the

same standards of performance and inter- |

est as to similar normal-hearing children’s
programs. Inevitably presentation method
slows the tempo of programs. And some
older deaf children feel the contents are
babyish and too “easy.”

We are now experimenting with another
series designed for normal-hearing chil-
dren but considered suitable for the deaf.
We try to justify the label by including
only material so visually clear that words
spoken out of vision do not mean any loss

| of understanding for the deaf. The pro-

grams are aimed at older children. We oc-
casionally include a caption but we do not
caption all words spoken in vision. Any-
thing spoken in vision is shown in closeup
and in simple words spoken slightly more

| slowly and deliberately than normal. The

first two programs have been generally
well received.

One secondary result of both series is,
we hope, to make deaf children feel more
a part of the general community. In
“Wednesday Magazine” we will include
deaf as well as normal-hearing children
in the programs. In the series for the deaf,
we include deaf children wherever pos-
sible. They are found very cooperative,
very quick to realize what is happening
and remarkably free from self-conscious-
ness. They do need a good deal of rehearsal
and must know exactly what is expected
of them. Once they have grasped this they
do not forget and carry through with
charming spontaneity.

Quizzes are popular. In lip-reading quiz-
zes we ask the children to illustrate a
sentence spoken to them. We have had
visual quizzes showing two photographs
one after the other. Both show a number
of objects, but the position of one object
has been changed. The children are ex-
tremely quick at this kind of question,
which ~depends on observation. Their
answers (and the correct answer) are
shown in writing in case deaf children
at home have not been able to lip-read
the child’s answer.

Whenever possible we get deaf children
to speak, although the born-deaf child’s
voice may come as rather a shock to the
normal-hearing.

Deaf children are very fond of sports.
Well known sportsmen have taken part
in programs and discussed various games.
Usually we invite deaf youngsters to take
part in the demonstration.

We also include as often as possible
adult deaf who can entertain by drawing
or conjuring, acting, etc. or can explain
their jobs. We hope their appearance may
encourage those deaf children who may
be beginning to be aware of their handi-
cap. The programs have won their place in
the general output for children. Audience
reaction figures show that children gener-
ally appreciate them as much as similar
programs for hearing children in spite of
the slower tempo.

We are constantly experimenting—try-
ing to brighten the lives of this small but

| important section of the child audience.

—By arrangement with European Broad-
casting Union Bulletin

| <o Whath Viaw i
I ELECTRONICS

Radio TV« High Fidelity

NEWARK'S 1956 CATALOG

See the latest and finest equipment
ever offered in High-Fidelity, Radio,
TV, Amateur and Electronics. Select
the fast, dependable way, from this
new 260-page catalog.

EWARK

ELECTRIC COMPANY
Dept. RE-11,223 W. Madison, Chicago 6, 1.

WEST COAST BRANCH
4736 W. Century Bivd., Inglewood, Calif.

|

A factor of the 1e

+ of each 1ype ©

@ PERMO, INC.

RADIO-ELECTRONICS
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CABINART 'S6 - HI FI1 CABINET KITS

Hi Fi
wall storage
units

MODEL 27K
MODEL 28K
matched equipment
and speaker

cabinets Model K-3

newest Rebel*
corner folded horn kit

.« s all you need is a screwdriver!

Machined wood pieces key exactly to
each other! Pre-shaped, pre-drilled, pre-engineered and not a
scrap of sawdust left over!

THE “ST” SERIES A  FURNITURE KITS

¢ The new 27K and 28K typify Cab-
§ inart kit utility and economy. Both
point up the unique design func-
tions necessary to the correct hi-fi
installation. e

THE REBEL K-3

Identical acoustically with the § Wall storage units . .. ten basic
KR-3, first and largest of the § Cabinart designs in kitform or
Klipsch-designed Rebel series of § assembled, ready to finish. Each is
corner folded horns. Using the mir- § tailored to the needs of hi-fi installa-
ror images of room walls at a cor- ¥ tions. The Series includes a nine
ner, the K-3 extends bass down ¥ cubic foot bass reflex cabinet.

nearly to 30 cycles! Two compan- §
ion Rebel kits are more economical |
but only in price and size.

Equip;nent Cabinet

K-s LI I $54.00 | $5|-°°
Bass Reflex
N ogl $39.00
Prices from
$21.00 to $36.00 =
Prices slightly higher west and south m:
WRITE FOR THE NAME OF YOUR NEAREST DEALER AND MAIL ORDER HOUSE. "5:“

1. Equipment Storage
2. Equipment/Speaker
kits by . ... the pioneers in radio furniture Enclosure Kits
- 1 i . The Rebel Speakers . )
for high fidelity. . Wall Storage Cabinets \

99 NORTH 11th STREET, BROOKLYN 11, NEW YORK

4
5. Accessories By Cabinart

* Trademark
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‘'EDU-KIT"®

RADIO

LEARN RADIO AT HOME WITH THE PROGRESSIVE

TMAIL TODAY.

5497 Union Ave., Room 110-G, Progressive Bldg., Brooklyn 11, N. Y.

17

BUILD 16 PRINTED CIRCUIT and
METAL CHASSIS RADIO CIRCUITS

With the New Deluxe ONLY

alinsg

1956 Progressive Radio $I 995
\\EDU_KIT" Complete

NOW INCLUDES
RECEIVER,
TRANSMITTER,
CODE OSCILLATOR,
SIGNAL TRACER,
SIGNAL INJECTOR,
CIRCUITS

o ATTRACTIVELY GIFT PACKED
o FREE SOLDERING IRON

o NO ADDITIONAL PARTS

NEEDED

o EXCELLENT BACKGROUND FOR TV
o 30 DAY MONEY-BACK GUARANTEE
o SCHOOL INQUIRIES INVITED g
e ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

WHAT THE "EDU-KIT" OFFERS YOU

Our Kit is designed to provide a fundamental background im radio. with
the basic facts of Radio Theory and Constructian Practice expressed simply and
clearly. You will 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 radjo circuit schematics; how to mount various radio parts;
how to wire and solder in a professional maaner. You will lcarn proper chassis
layout. You will learn printed circuitry. You will learn how to service and
trouble-shioot radios. You will learn code. You will receive training for F.C.C.
Novice License. You will learn High Fidelity.

In brief, you will receive a practical basic education in Radio, worth many
times the small price you pay.

THE KIT FOR EVERYONE

The Progressive Radio *Edu-Kit'' was specifically prepared for any person
who has a desire to learn Radia. The Kit has been used successfully by young
and old in all parts of the world. It is not necessary that you have even the
slightest background in science or radio.

The Progressive Radio "‘Edu-Kit'’ is used by many Radio Schools and Clubs
in this country and abroad. It is used by Armed Forces Personnel and Veterans
throughout the world.

The Progressive Radio ‘'Edu-Kit'’ requires no instructor. All instructions
are included. All parts are individually boxed. and identified by name, illustra-
tion and diagram. Every step involved in building these sets is carefully ex-
plained.

PROGRESSIVE TEACHING METHOD

The Progressive Radio '*Edu-Kit”’ comes complete with instructions. These
instructions are arranged in a clear, simPle and progressive manner. The theory
of Radio Transmission, Radio Reception, Audio Amplification and servicing by
Signal Tracing is clearly explained. Every part is identified by illustration and
diagram. You will learn the function and theory of every part used. R

e Progressive Radio '‘Edu-Kit”’ uses the principle of ‘‘Learn by, Doing'’.
Therefore you will build radio Circuits, perform jobs. and conduct experiments to
illustrate the principles which you learn. These circuits 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 multi-tube radio sets and doing work like a professional
Radio Technician. Altogether you will build Receiver. Transmitter. Code Oscil-
lator, Signal Tracer, Signal Injector Circuits—16 in all. These sets operate on
105-125 V. AC-DC. For use in Foreign Countries having 210-250 Voit Source.
an Aadaptor for 210-250 V. AC-DC operation is available.

THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE

You will receive cvery part necessary to build 16 different radio circuits,
Our “‘Edu-Kit’”” contains all tubes. tube sockets. variable. electralytic and paper
condensers, resistors, tie striPs. coils. hardware. tubing. instruction manuais.
Printed circuit materials. etc. No solder or wire included.

very part that you need is included, These parts are individually pack-
aged. so that you can easily identify every item. A soldering iron is included. as
well as an Electrical and Radio Tester. Complete, easy-to-follow instructions are
provided. All parts are guaranteed, brand new. carefully selected and matched.

In addition. the “Edu-Kit’> now contains lessons for servicing with the
Injector, F.C.C. instructions. quizzes.

Progressive Signal Tracer and Signal
High Fidelity instructions.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You will be tauaht to recognize
and repair troubles. You will build and Jearn to operate a professional Signal
Tracer and Signal Injector. You receive on 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 far exceed the cost of e “Edu-Kit''. Here is your
opportunity to fearn radio quickly and easily. and have others Pay for it.

ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING IRON
® TYBOOK @ QUIZZES © FREE CONSULTATION SERVICE
@ HI-FI GUIDE ® TESTER INSTRUCTION MANUAL
Progressive ''Edu-Kits'' Inc. 497 Union Ave., Brooklyn I1, N.Y.
Ny N F F E N R N N B N N N N B N _§N_ &N N N |
MAIL TODAY—Order shipped same day received.
30-Day Money-Back Guarantee. Include ALL FREE EXTRAS

olavyd 3IAISSIHNO90Ud IHL HLIM IWOH L1V SLINDYID olavi 91

Wl Id-naai.

mmi AVAOL TIVHN

]

1C Send '‘Edu-Kit" Postpaid. | enclose full payment of §19.95 (U.S.A. only).
[ Send "'Edu-Kit'' Postpaid. | enclose tull payment ot $20.95 (Outside U.5.A.}.

B O 210-250 V. Foreign Line Voltage Adapter for '"Edu-Kit'"'—S$2.50.

'D Send "Edu-Kit'' 'C.O.D. I will pay $19.95 Plus postage {U.S.A. only).
O | wish additional information describing “Edu-Kit"'. No Obligation.

| ] Send me FREE Radio-TV Servicing Literature. No Obligation.

B Name....._...

B ADreSS. e

]

i

PROGRESSIVE “EDU-KITS” INC.
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BROAD-BAND ANTENNAS;,
Firehall, for deep fringe v.h.f-
u.h.f FB500S-68 (2-bay model)
incorporates reverse-phase mul-
tiplex dipole system of Fireball
FPB500. Custom-tailored for co-
and adjacent-channel interfer-
ence. Wide stacked at spacing of
68 inches and coupled with 68-
inch high-band rejection stack-

I~
i

\ \

o

ing transformer; increases back
rejection on high channels by
8 db.

Model FB500S-9¢ (illustrated)
with 96-inch low-band boost
stacking transformers increases
gain on channels 2 to 6. Stacking
gain of 15% over standard stack-
ing econfiguration.—JFD Mfg.
Co., Inc., 6101 16th Ave.,, Brook-
lyn 4, N. Y.

TV ANTENNA, Little Jim, mod-
els LJ-1 and LJ-2. High gain on
v.h.f. channels. New type di-
rector increases gain directivity
on high and low bands, permits
close coupling of directors with-

i
I
out sharp decrease in radiation
resistance. Mounts on 96-inch
erossarm. Kay-Townes An-
tenna Co., Rome, Ga.

AUTOMATIC ANTENNA RO-
Superotor.

TATOR, completely

Deviees

new

electronic. Eliminates spring or
gear mechanisms in control unit.
Dimensions 2% x 7% x 4% inch-
es. Automatically illuminated
dial. Perfect synchronization be-
tween control and rvotor units;
smooth rotation without steps or
jumps. Fingertip vernier pre-
cision tuning. Removable power
unit. Choice of two interchange-
able rotor units.—Thompson
Products Inc., Electronics Div,,
2196 Clarkwood Rd., Cleveland
3, Ohio.

SUPER-FRINGE ANTENNA,
Wizard, features phase reverser
—specially shaped metallic shield

in front of receiving element.
Functions as three separate an-
tennas in one for high and low
channels. Phase reverser elimi-
nates complicated harnesses,
phasing stubs, extra dipoles.
Walsco Electronics Corp., 3602
Crenshaw Blvd.,, Los Angeles
16, Calif.

12-WATT AMPLIFIER, RKnight
Bantam: 3.3-megohm input for
ceramic phono cartridges, level
control on tuner input, variable
damping control. Frequency re-
sponse 0.5 db, 20-20,000 cy-
cles; total harmonic distortion
1% IM distortion less than 2%;
hum down 75 db. 6 inputs for

G-E and Pickering magnetic,
ceramic, radio tuner or crystal
cartridges, tape recorder and
microphone.

Knight FM~AM Bantam Tuner
for Bantam Amplifier: 2 front-
panel controls, tuning and func-
tion selector and output level on
rear panel prevent overdriving
amplifier; 7-tube-plus-rectifier
circuit. Sensitivity on FM: 5 uv
for 20-db quieting; AM: 20 uv
for 1-volt output. FM, frequency
response 20-20,000 cycles *0.5

RADIO-ELECTRONICS
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‘ COMPLETE STOCK OF NATIONALLY ADVERTISED™
‘“G 0“1 5 RADIO & TELEVISION TESTING INSTRUMENTS,
EL PARTS AND ELECTRICAL APPLIANCES TO BE SOLD
REGARDLESS OF COST. This is the opportunity of a lifetime!

Below mentioned units are not kits, but all factory wired and brand new. Some models

M 80 have been discontinued by the manufacturer, but every one is factory sealed and
rlces e “ce p o (¢} carries a one year factory guarantee. Satisfaction or money refunded within 10 days.

Model 389 Combination TEST CRAFT TEST CRAFT
F.M..A.M.and Television Model TC-75
Model TC-10 Quality i odel TC-7
SIGNAL Multitester * $°Tg"‘°+;‘°"
es eaxer
GENERATOR AC and DC Voltage P
Ranges:  0-5/15/150/ and Signal
e IS00/3000 Volts. D e,
.F. frequ . plus speaker sube
ke. to 50 mc. Positive ac- Current Ranges: 0-5/50 i stitution *
tion attenuator provides ma. 0-1.5 Amps. Re- plus resistor tester  plus field substitutor
effective output control sistance Ranges: 0-100 ohms. 0-100 K. ::z: %Ontm:lr;ser J?:égl‘r plus voice coil substitu-
at all times. R.F. is obtainable sep- Complete with batteries, instructions: c qun ;; ! ”‘3 tion
arately or modulated by the Audio 5 Size: 67x35" 2" $Q85 omplete with full instructions $2450
Frequency. Complete with test leads, $19 0 Reg. $16.85 now only Reg. $39.50 now only
instructions. Req. $39.50; now only
Famous-Make SUPREME SUPER|OR
OHMMETER Model 543-S Model PB-100
Has a double range of 0-10 Multimeter Volt-Ohm-
and 0-1000 ohms for ac. ‘ Milliammeter

curate measurement of low 1% WIRE WOUND
resistance. Widely used for PRECISION
production testing, armature RESISTORS

and field resistances of g

small motors refay and coil BDO(§: DVc<>:H ':jnf;e;ég'llgg-

testing transformer wind- 2 98 . 300-600. £ R8s ance to | Megohm

Tor] o o -600, AC Volt Ranges: bC C bt
o G 0-150-300. Ohm Ranges: Qutput VYolts to [000 Volts, urrent to

Complete with test leads. i y 0-1000/100,000. Complete 2.5 Amperes, Decibels to plus 55 D.B. Push

instructions, leather case. with instructions. Button Operation. Complete $I 500

Measures DC Volt-
ages to 2500 Volts,
AC  Voltages to
1000 Volts, Resist-

with instructions and test teads.

Reg. $36.50 $‘| 495 TAE R 5250 $995 Reg. $28.40 oer Gl

now only now only

Dealers  Selling-Out SUPERIOR
Net Price Price 1553
SUPERIOR ............. . Model 660-A Signal Generator . ceenae..$ 4250 $ 29.50 Model
METROPOLITAN ....... <« "1 Quality Multitester. euuiuunnnn e, 21.50 9.95 Volt-Ohm-
GENERAL ELECTRONICS .. ' 200, AM-FM & Television Milliammeter
Signal Generator, AC operated............ 39.50 24.50 Meets U.S. Army re-
REINER ELECTRONICS. ... - 333, DC Volt-Ohm-Milliammeter. . . 9.95 quirements for accu-
RADIO CITY PRODUCTS.. " 668 Electronic Multitester........... 200000 . 7450 39.50 ey Sandgaurability)
-' .. " 665 AC.DC Volt-Ohm Capacity, YIVM...... 9540 49.50 aveoss \TES7 &8s Vat
SHALLCROSS . ......... . " 630 Wheatstone Resistance Bridge......... .. 145.00 75.00 750. D.C. Voitages:
ELECTRONIC MEASURE- 0 to 2.5/15/150/750,
MENTS CORPORATION,, " 102, Voltmeter....... . 11.90 D.C. Current: 0 to
g e o0 " 5500060660 aoagox L 15.00 7.5/75 ~ ma. Resist.
- L S . ] 21,50 AR (0 S e
R ee 106 Vacuum Tube Voltmeter 28.75 with feather ,::g;'u e
" od | 39.00 structions.
N » " 205-P Tube Tester........ B oonao 37.50
= By " 206-P Mutual Conductance Tube Tester. . 67.50 $I 450
2 ce 600 Oscilloscope. . vuu .ttty 99.50 79.50 Reg. $29.25 now only
GRUEN .. 22" DC, D'Arsonval Type, | Milliamrfeter, Meter. ... 995 2.95
WESTON ... Model 507, F.S. I, 2 Milliam. Meter............ vee 12,95 3.95
TRIPLETT o 33I-DJP 30 Amperes, Meter.......... ; ek d ..... e 12,95 4.95
MARION " D'Arsonval Type, | Milliam. with calibrate
Voit-Ohm Current Scale, Meter. .. ......... cerees 1295 3.95 SUPERIOR
ACRO . ... ......civuunn. Radio & Phonograph Chassis Cradles....... cieeceee 695 2.95
GRAF-O-TONE .......... 8" Glass Refcording Discs, sold only in . 5,000 ohms per Volt,
cartons of 24 dises.......... ... ..., 000000000 .75 each 15
MELODISC .......0oo.... 12'* Metal Recording Discs, sold only in Volt-Ohm-
cartons of 50 discs. .. vueniiennnnrnennnnn vesses 150 each .30 Milliaommeter
HOLYOKE 180 Ohm resistance line cords, 6 foot with plug. 1.25 each .35
) .. Electrical Iron Cords, 6 foot with plug........ .95 each .25
) .. Extension line cords, 9 foot with plug. 3 .75 each .30 D.C. Voltages to
g° . Extension line cords, 12 foot with PlUG. ... v.s.eoonss .95 each .40 . N 1500 Volts. A.C.
" Electrical iron Cords, 6 foot with plug Yoltages to 1500 Volts. Resistance to 2 Meg-
and on and off switch................ ceveseesss 125 each .45 ohms, Output Volts to 1500 Volts, D.C. Cur-
iz No. 22, stranded, tinned, copper push-back rent to 150 Ma., Decibels to
wire, on 500" spools .. ... . . 675 ea.spool 2.50 plus 58 D.B. Complete with in- 50 l
SUPREME .............. 3 speed recordplayers, with life time needle structions and test leads. $I 4
portable case, speaker and amplifier Reduced to 14.95 each Reg. $27.65 now only
DUOSONIC ........ ++... MODEL CAPRI, 3 speed recordplayers, with life
Mficrine cveedle, plasﬁcdcase, speaker and hamplifier Reduced to 16,95 each S s —— ] '
WEBSTER-CHICAGO ..... odel Webcor, 3 speed recordplayers, with life
time needle, portable case, speaker and amplifier Reduced to 19.95 each TEST CRAFT |
MAGUIRE .............. Automatic Recordchanger.......... Sz . Reduced to 9.95 each Model TC-50
TELE-TONE ... Table Radio, all colors...... o Reduced to 9.95 each
MOTOROLA . .. o Tabli Radio, 5 tubes, all colors. ’ Reduced to 12.95 each TUBE AND
T ... Clock Radios, all colors. .. ..oveiininrrninnnnn. Reduced to 18.95 each
NELSON . ... ............ Electrical Waffle Iron . Reduced to 4.95 each SET TESTER
O ol oo T o Electrical Mixer Reduced to 4.95 each

CUCKOO CLOCK ........ Genuine, imported Black Forest, h;hd-carv-ed;-- Test all tubes up éo

cuckoos every IS minutes. ................ «se. Reduced to 4.95 each %Ea’ o:.\';glls 4'logials
GLO .......... «ssvs..o. Electronic, oscillating massager with infra- television, magic eye.
red heat combined...... ........... Reduced to 3.95 each thyrators single end.

ed floating filament,
mercury vaper, new
miniatures, etc. Mul-
timeter Specifications:
AC and DC Voltage Ranges: 0-1-100-1000-5000,
DC Current Ranges: 0-10-100-1 Amp. Low Res.
Range: 0-10.000 Ohms. Medium

Re. Range: 0-100.000 Ohms High

Reduced to 24.50 each

e et b B . Reduced to 9.95 each

All prices are f.o.b. New York, 209 deposit with order, balance C.0.D., or full remittance with order.
QUANTITIES ARE LIMITED. WRITE, PHONE OR WIRE FOR IMMEDIATE DELIVERY.

METROPOLITAN ELECTRONICS & INSTRUMENT CO. R U S T L)
106 Fifth Ave., New York II, N.Y. Talephone: Oregon 5-1707 Cable Address: METRONICS tions,  Reg. $49.50 now only
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THE

"EYES’

HAVE
IT:

IEETHE

FEATURE-BY-FEATURE
SUPERIORITY OF
EMC TEST EQUIPMENT

NEW RF
SIGNAL GENERATOR
EMC Model 501

With leads—

s3790 (Wired & Tested)
s2490 (Kit Form) {

A professional, 6-band (115 KC to 220 MC} gen.
erator @ produces dependable signals for pre-
cision alignment, tuning and adjustment of all
types of circuits including COLOR 'TV.

NEW COMBINATION RESISTANCE—
CAPACITY SUBSTITUTION BOX
EMC Model 900

s 1 990 (Wired & Tested)
s 1 025 {Kit Form)

World's first combinotion substitution box ® quick-
ly determines exact values ® provides 18 RETMA
Copacity Values and 36 RETMA Resistance Values.

NEW WHITE DOT—CROSS HATCH
—BAR GENERATOR
EMC Model 800

With leads—

s399° (Wired & Tested)

lowest priced, quality color and mwono-
chrome generator available ¢ easily adjusts
color convergency, width, linearity, ion trap
and ‘yoke, efc,

Yes, | want to see for myself, send me—FREE—a detailed catalog
of the complete EM C line of precision test equipment.

NAME RE-11

STREET
CITY.

ELECTRONIC MEASUREMENTS CORPORATION

280 LAFAYETTE STREET, NEW YORK 12, N. Y
EXPORT DEPT. - 370. BROADWAY, N. Y. 13, N.Y.

NEW DEVICES

db; AM, 20-5,000, =4 db.—Al-
lied Radio Corp., 100 N. West-
ern Ave., Chicago 80, Ill.

3-SPEED DECK, Fen-Tone
Brenell Hi-Fi; independent cap-
‘stan, feed and takeup motors—
with instantaneous mechanical
braking. Braking, switching and
pinch-roller operations positively
interlocked in two control knobs
—Ileft, fast forward and rewind
within 45 seconds; right, for rec-
ord-playback and off. 2:1 ratio
screw-on sleeve permits 3% - and
7%- or T%- and 15-i.p.s. opera-
tion. Rubber belt can be placed

on slow or fast grooves of dou-
ble-stepped flywheel and motor
pulley assembly.

Wow and flutter under 0.2%;
frequency response 50-12,000 cy-
cles at 7% ; 30-15,000 cycles at
15 i.p.s.—Fenton Co. 15 Moore
St., New York 4, N. Y.

214-INCH LOUDSPEAKER,
model 25A07, replacement
speaker for personal portable
| radios, intercom equipment and
other applications needing very
small rugged speakers. 1% inches
deep; maximum input, 2 watts;

voice coil impedance, 3.2 ohms.
0.65-ounce Alnico-V magnet and
4 mounting holes on rim.—Quam-
Nichols Co., 236 E. Marquette
Rd.. Chicago 37, I11.

i
RECORD PLAYER UNITS fea-

ture Collarvo RC-54 record
changer make it possible to
enjoy high-quality components

without extensive carpentry and
wiring.

Series C units: RC-54 on over-
sized, laminated %-inch mount-
| ing board. Can be installed like
a shelf hanging or included in

r
s/

custom-built equipment. Series
M and B: RC-54’s with hardwood
| bases (M, mahogany; B, blond).

Can be placed on table tops, con-

(Continued)

soles or shelves. Furnished with
power cords and audio connect-
ing cables; ready to use by sim-
ply plugging in. Automatic 45-
r.p.m. adapter spindles.—Rock-
bar Corp., 215 E. 37th St.,, New
York 16, N. Y.

DOUBLE-PLAY TAPE, Irish
(2400 feet) plays up to 4 hours
single track without reel change
at 1% i.p.s., 8 hours dual-track;
2 hours at 3%, 4 hours dual-
track; 1 hour at 7%, 2 hours
dual-track. 0.5-mil Mylar tape

base.—ORRadio Industries, Inc.,
Shamrock Circle, Opelika, Ala.

3-WAY SPEAKER SYSTEM,
Forester, with b%-foot curled-
horn cabinets. Based on princi-
ple of complete acoustical and
electrical isolation of each of
three specially designed speak-
ers (12, 8 and 5 inches). 0.6%

IM distortion at 10 watts. Indi
vidual speakers and 12-db-per-
octave electrical crossover for
300 and 5,000 cycles available in
separate do-it-yourself kits for
modernizing existing systems
or new installations.— Sher-
wood Electronic Labs., Inc,
2802 W. Cullom Ave. Chicago,
I11.

SPEAKERS, Utah Fabulous G
series, in 8-, 12-, 15-inch sizes in
single-cone models; 12- and 15-
inch sizes in coaxials. Have
heavy Alnico V magnets; spring
clip; solderless terminals;
rugged, seanmless cones. Mar-
resistant, sea-froth green fin-
ish over heavy cadmium plat-
ing.—Utah Radio Products Co.,
Inc., 1123 E. Franklin St., Hunt-
ington, Ind.

TAPE DECK, FF75, capable of
40-14,000-cycle frequency re
sponse at 7.5-i.p.s. tape speed.
Has 1%-lb capstan fly wheel,
belt-dviven from tloated motor
platform. Dynamu head (flux
gap .00015 inch). Designed for
extended-range prerecorded
music tapes. Monaural and bin-

aural adaptations  available.
Can be used with temporary,
standup mounting  brackets

provided; in accessory portable
case or conventional cabinetry.
45-db  signal-to-noise ratio;
less than 0.2% flutter or wow;
less than 1% total harmonie
distortion with NARTB re-
corded tape and equalized Vi-

RADIO-ELECTRONICS
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TELCOE-Z "SWING IN”
STAND-OFF

Wood screw type, 334" UHF-
VHF

No. EZ-8027 $4.80 ¢

TELCO E-Z "KANT-
STRIP” STAND-OFF

‘Swing In" type: 3V5", 9" strap

No. EZ-8253 $0.13

(]
'gf:j;

A ©

TELCO CHIMNEY
QUICK MOUNT

Easy toinstall, complete

TELCO SNAP-IN
CHIMNEY MOUNT

Fits masts to 134" complete

No. 8005 NET $1.35 No. 8610 NET $1.71

TELCO "KANT-STRIP”  TELCO 3-waY TELCO NUT-TYPE TELCO E-Z NUT-
STAND-OFF STAND-OFF STAND-OFF TYPE STAND-OSF

Round nsulator. 315" 9”strap  For3-Line use. 7% wood screw Welded 10-23 nut, 315", 9" strap. ;‘ig%he" inline duplex, 715", 9°

No. 8253 NET $0.11 No. 8397 NET $0.21 No. 8253-N No. EZ-8258-N $0.24

$0.12

3

TELCO GALVANIZED  TELCO

DELUXE
ANTENNA MASTS SNAP-IN WALL MOUNT

144" 0D x 5 crimped end

TELCO UNIVERSAL
LIGHTNING ARRESTOR

Easy to install; UL approved

No. 8642 NET $0.75

TELCO PEAK MOUNT

Maststo 134" 30" lower support

No. 8625 NET $2.37

Extra sturdy, 12" clearance

No. 9013 NET $0.78 No. 8312 NET $2.10

TELCO UHF-VHF
GLOBE-TENNA

Handsome 12" globe plus buiii-
n antenna

No. A-9265 $11.97

-
e
TELCO 3-wAY TELCO LOW-LOSS
TV LINE KLIP LINE KLIP
For straight side or plug-in Allone piece, plastic, metal ends

No. 9015 NET $0.12 No. 9055 NET $0.15

TELCO MASTER-LINE
VHF CONICAL ANTENNA

Single bay, 10 element; all-

e ~. 7
. p—— r*\\\

TELCORANGERCOLOR
CONICAL ANTENNA

Single bay, 8 element, VHF-UHF.

b For These

' SERVICE AIDS
...at éam ﬂaﬂé&z

TELCO UHF-VHF
LIGHTNING
ARRESTOR

Universal type, UL approved

No. 9242 NET $0.42

TELCO SPECIAL
WALL MOUNT

For close-in (4”) mounting.

TELCO HINGED TYPE
RIDGE MOUNT

Fits masts to 14 assembled

TELCO ALL-PURPOSE
MAST BRACKET

Fits masts t0 134" use every
where

TELCO MAST
HANDY MOUNT

Formaststo 134", extra support

No. 9021 NET $1.17 No. 8575 NET $1.65 No. 8800-U $0.33 No. 9241 NET $0.45
’ : S £ ,.J\"’/,/ . X
- ,) /__"';t/\/, : r ‘Ib;::_ N\
- | =\ < o ﬁ
‘\\\1 z ) Py -\‘-J
TELCO HI-LOW TELCO 5 ELEMENT VHF TELCO UHF-VHF

DIPOLE ANTENNA YAGI ANTENNA

12 models, custom cut to each.

DOUBLE V ANTENNA

VHF, covers channels 2 to 13

chanial No. A-302 ch ; 57-35 Covers channets 2 through 83,
No. A-8700 $4.20 No. A-110 NET $3.45 No. A-250 NET $4.41 No.A-313¢h 13 4.35 No. A-9017 $3.15
—~ “\\»
- FREE! ' T
/ T[[(o Wrwis
—;) Your copy of the complete, illustrated / 2N

TELCO VHF
INLINE ANTENNA

Channels 2-13. 15" seamless
elements

No.A-9046 NET $5.97

ments,

TELCO INDOOR
UHF-VHF ANTENNA

Deluxebrass, nickel-plated ele

No. A-8160-TP $2.97

TELEVISION

Division of General Cement Mfg Co.

TELCO Catalog. Send postcard today.

HARDWARE MFG. €O. =~ <%

@8
910 TAYLOR AVENUE e+ ROCKFORD, ILLINOIS —T&®
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ON
s aV e ouaury
NOW... RCP TEST EQUIPMENT

Here are three instruments that are "musts” for efficient serv-
ice operation . .. and they are now available at prices lower
than ever before. Don’t pass up this opportunity to equip
your operation with these extremely valuable instruments.

Model 453—New Master Multitester

The One Great 20,000 Ohms Per Volt Multitester

self-contained multimeter with 1% rectangular, long

Designed for direct metering—eliminates warm-ug
time, grounding, ete. Assures accurate
dependable measurements for TV. FM,
AM and industry.

RANGES:

DC  VOLTS: 0-2.5-10-50-250-500-1000-
5000 at 20,000 ohms per volt.

AC VOLTS: 0-2.5-10-50-250-500-1000
volts.

DC MICROAMPS: 0-100—DC MILLIAMPS:
0-10-100-500.

OHMS: (©-2000-200,000—-MEGOHMS: 0-
20-20 Meg.

DECIBELS:—12 to 3, —3 to 15, 14 to 29,
28 to 43, 34 to 49, 40 to 55.

Muitiplier shunts selected within

19 accuracy. Handseme with deeply

etchied brushed aluminum pancl mounted

in hand-rubbed shock resistant oak case,

Size 10347 x 678" x 37", Wt. 434 Ibs,

Complete ready to operate at

$ .95
HVMP-20 34"“

High Voltage Probe $8.95
Extends range to 25,000 volts,

HFP-20

High Frequency Probe $7.95

Increases Range to 400 Mc,

A super-sensitive,
scale D'Arsonval mcter.

AF-AM (RF)-FM SIGNAL
GENERATOR . . . Simplicity.
speed and accuracy is accom-
plished by fixed frequency
points at which circuits are
calibrated. 8roadcast Band
Alignment is provided by
tixed frequencies of 1500 KC
and 550 KC. Intermediate
frequencies of 456 KC and
465 KC arc also suppPlied
calibration also provides 3
for alignment of 460 KC
IF systems, FM BAND
ALIGNMENT is provided
for by fixed frequency

Is of 88 MC and
108 MC which are the

frequencies of o

and 9.1 MC provide for IF

alignment. The FM section is

frequency modulated for use with

ratio detectors. RF frequency de-

viation is plus and minus 500 KC,

AUDIO FREQUENCY MODULATION is .

provided for AM at 400 cycles. A separate audio
output of 400 cycles is also provided. Calibrated
to be accurate within 1%. Suitable trimmers
permit recalibration, perfect operation from
either AC or DC lines with equally high accu-
racy and stabitity. Entirely safe as the chassis
and case are completely isolated from the line.
Attenuator provides smooth contral from high
signal level to a high degree of attenuation.
complete with tubes, shielded output cable, line
cord and plug, ready to use on 105-125 V, 50-60
cycle AC. Attractively finished panel and case.

Model 463—New 20,000 ohms per
: - yolt Multitester

Low enough in cost so that no one should
_ Ultra compact v.0.M.

formerly $32.95

Has full wave bridge rectifier—deposit type
of multiplier resistors, accurate within one
per cent. AC sensitivity 10,000 ohms per
volt with one per cent tolerance deposit type
of resistors. All Bakelite molded panel, case
and battery holder. Battery immediately
reptaceable—no soldering.
Ranges:
p.Cc Volts: 0.-5-50-250-500-1000 V. D. c.
Milliamperes: 0-1-10-1000 Mils.
.C. : 0-10-100-500-1000 V.

0-10.000-100.000 ohms, 0-1-10 meg.
Output Volts: 0-10-100-500-1000 V.

—-B2 +55 DB.

Complete with batteries.

formerly
$26.95

52495

Write for complete information to Dept. RE-11

RADIO CITY PRODUCTS CO., inc.

130

Service Test Equipment Since 1932

EASTON, PENNSYLVANIA

anufacturers of quality Laboratory and,

i NEW DEVICES

\?‘.‘.““E,. E A ‘ ]

king PB60 preamplifier—Vi-
king of Minneapolis, 3520 E.
43rd St.. Minneapolis, Minn.

TUBE TESTER, Dyna-Quik
model 500, dynamic mutual-
conductance type has plastic

meter with 2 scales: 0-6,000
and 0-18,000 pmhos. Automatic
line compensation maintained
by special bridge that continu-
ously monitors line voltage. 7-
pin and 9-pin straighteners
nmounted on panel.—B & K Mfg.
Co., 3726 N. Southport Ave,
Chicago 13, Ill.

(Continued)

DO-IT-YOURSELF K-D KITS,
7 models
speaker enclosures—corner and

for high-fidelity

wall types for full-range loud-
speaker or separate 2-, 3- and

f oy
7

- - “*-S.;}

P e

4-way speaker systems. Avail-
able for Patrician, Regency,
Baronet, Aristocrat, and new
Empire and Centurion. Kit in-
cludes glue, screws, nails and
book with step-by-step instrue-
tions, diagrams and photos.—
Electro-Voice, Inc., Buchanan,
Mich.

NONTOXIC CLEANER, Elec-
tro-1Tet, replaces carbon tetra-
chloride. Made of Chlorothene.

Nonflammable, fast drying,
PAPER-DIELECTRIC CAPACI-
TORS, Royal Cub, general-pur-
pose units where high-tempera-
ture operation, high stability,
smallest possible sizes are re-
quired. Polykane-impregnated
safe for bench use. Cleans
chassis, controls, switches, mo-
tors, vacuum cleaners, etc.
General Cement Mfg. Co., 919
Taylor Ave., Rockford, IIL
P WALL-PLATE SOCKETS, Mos-
ley AC-TV, fit standard double

capacitors operate from —bB5°
to +100° C at full rated volt-
age. Average capacitance-tem-
perature variation 5% from 25°
C value. Available in 100. 200,
400, 600, 1,000 volts d.c.; capaci-
tances from .001 to 1.0 uf, de-
pending on voltage.—Cornell-
Dubilier Electric Corp., S.
Plainfield, N. J.

D.C. POWER SUPPLY, model
GF, converts a.c. to 125 volts
d.c., continuously variable. For
loads to 10 amps continuous,
20 amps intermittent. 115-volt

50-60-cycle input (available for
230-volt input). Filtered to less
than 19 a.c. ripple at 10 amps.

el

Electro Products Labs., 4501 N.
Ravenswood Ave., Chicago 40,

type electrical outlet boxes;
provide dual a.c. outlet plus
any of 9 combinations of TV
line and rotator cable outlets.
Plug-in connections for 1, 2
or 3 300-ohm TV lines or com-
binations such as one 300-ohm
line plus 4-, 5- or 8-wire rota-

tor cable outlet. Matching plugs
polarized to prevent plugging
into a.c. outlets. Barrier plate
isolates outlet box halves.

Mosley Electronics, 8622
St. Charles Rock Rd., St. Louis

Ine.,

I
R Q 4 o) 14, Mo.

PN ; b 9-INCH TOOL, TrolMaster,

"; e 1 cleans and lubricates single or

~ - g J dual TV or radio controls.

i, 3 1 Adapter for auto radio con-

\.b W trols. Kleentrol Mugic Solvent,
with TrolMaster, is

for use

noninflammable, will not harm
wood, metal or acetate surfaces
or finishes.—R-Columbia Prod-
uets Co., Inec.,, 305 Waukegan
Ave., Highwood, I1L

RADIO-ELECTRONICS
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NEW DEVICES

FOUR RESISTOR KITS, axial-
Blue Jacket wirewound resist-
ors: 3-watt units no larger
than conventional %-watt com-
position resistors. Kit RK-1:
10 values from 3-, 5- and 10-

-HlHH-O'E_

strument
Ave., Cleveland 8, Ohio.

IN - CIRCUIT
TESTER,
capacitors from 1 uuf to 0.25
uf for leakage from few ohms
to hundreds of megohms. De-

Co.,

10531

model

Dupont

CAPACITOR

All specifications on these poges ore from manufacturers’ data

CRT REJUVENATOR TESTER,
Golden Vitalyzer, model RT-1
has automatic neon indicator
to show completion of rejuv-
enation process., Used to an-
alyze performance character-

checks

\‘rvaaltxtes“nkel?s'kll(s-eé \\}astta\(r)z;;‘:;tst tects breakdowns, shorts, in-

. 22 N ©  termittents. Checks coupling, . ..
RK-4: 15) 10-watt values. variable tuning and trimmer, istics  of cat‘ho‘de-ray‘ tubes,
Sprague Products Co., 81 Mar- locate and eliminate interele-

shall St., North Adams, Mass.

PORTABLE TUBE TESTER,
model 750, tests germanium di-
odes and selenium rectifiers.
Short test shows up heater cath-
ode leakages. Ranges: 0-1,500,
0-3,000, 0-6,000, 0-15,000, 0-30,-
000 umhos.

Tests voltage-regulator tubes
—d.c. voltmeter readings to
200, d.c. milliammeter to 100
ma. 2 d.c. plate and screen volt-
ages—normal and low—con-

ment shorts, repair open ele-
ments, weld open filaments,
rejuvenate tube without remov-
ing from set—Tescon, Inc.,
Springfield Gardens, N. Y

ANTENNA CONNECTOR,
Kwik-On. Stainless steel mobile
device to protect antenna and
coil against theft and for stor-
age. Fits standard whip anten-
nas, antenna loading coils, mast
sections. One Kwik-On is re-
quired to disconnect whip. With

trolled by selector switch. Low ecapacitors; wiring harnesses, two Kwik-Ons both antenna
range for subminiature tubes coil winding-to-core leakage, and coil can be stored in trunk
and others requiring low plate winding breakdowns to 900 of parked car. Noise-free; posi-

and screen voltages. 4 a.c. sig-
nal voltages, as low as 0.25.

Tests for gas content and tube
noise.—Ilickok Electrical In-

1955

[eleiian

E iy Information

seredee hints. Speclal price. each manual only

ADDITIONAL

Television

Servicing Information

These twin 1955 TV volumes cover practically all sets of
all makes. The new ADDITIONAL J955 TV manual includes
maerial almost to the minute. Each giant manual ha< 192
Jarge pages of seirvice data, changes, double-size eircuits,

|
‘3

volts peak. Detects unstable re-
sistors while in cireuit.
son Electric Co., 5200 W. Kin-
zie St., Chicago 44, IIl.

=== New ADDITIONAL 1955 TV Volume

tive electrical connection.
Vaaro Electronics Div., Davis
Electronies, 4002 W. Burbank

Simp-

(Continued)

TWIN ANTENNA UNIT, Double
Ileader: contains two 26'%-inch
(extended) telescopic antennas,
complete with leads. Triple-
plated chrome finish or choice

of 6 baked-on colors—red, blue,
green, yellow, white, brown.
Double Header also available as
dummy set without leads for
decorative purposes only.— An-
tenna Specialists Co., 12435 Eu-

Blvd., Burbank, Calif.

clid Ave., Cleveland, Ohio. EN

LARGE MANUAL COVERS NEWEST 1955 TV SETS
EARLIER TV VOLUMES STILL SOLD AT ONLY $3

AMAZING BARGAIN

Supreme twin 1955 TV manuals arc the
scoop of the ycar. Cover all sets of all im-
portant makes. New ADDITIONAL 1955 TV
volume gives you the very latest material.
Your price for this mammoth manual is
only $3. Supreme super values defy compe-
tition. Each prior-year manual (at only $3)
has a whole year of service material. Each
volume covers different material, from 1947
to latest 1955 sets. Include circuits, align-
ment, waveforms, voltage charts, service
hints, changes, and double-spread diagrams.
Practically tell you how to

——

’ s

TELEVISION SERVICING COURSE

Let this new course help you in TV servicing.

Televisum Amazing bargain, complete, only $3. full price for
g o all.less_mns. Giant in size, mammoth in scope,
Sepvicing L topics just like a $200.00 correspondence course.
———===\\Lessons on picture taults, circuits, adjustments,

short-cuts, UHF, alignment facts, hints,
antenna problems, trouble-shooting, test
equipment, picture analysls. Special, only

make every repair. More
pages, morediagrams,
more scrvice data per dol-
lar of cost. Get the best
for less. Get SUPREME.

ALL NEEDED TV DATA

Supreme TV manuals supply all needed
service material on every TV sct of every
important manufacturer. Here is helpful,
practical, factory-prepared data. It wili
really make TV servicing and adjustment
easy for you. Join 146,000 gervicemen who
use, benefit, and save with SUPREME
service manuals. In these manuals you get
correet factory-checked circuits, alignment
procedure, response curves, service hints,
recommended changes, voltage charts, wave-
forms, and dozens of double-page diagrams.
Here is your TV service mnaterial to help
you do expert work double-quick: and
priced at only $3 per annual volume. Be
ready to repair any model by carrying in
your car all ten TV volumes listed in eou-
pon below. Or try one of the new 1955 TV
manuals to see what an amazing bargain
you get for only $3. Send coupon for prompt
shipment or ask your jobber.

Newest

NO-RISK TRIAL

ORDER COUPON

1955
RADIO

NOVEMBER,

== 7 RADIO DIAGRAMS

DIAGRAMS

and Servicny Infuormattion

Supreme Publications

Sold by All Leading Parts Jobbers

H

llere g your complete source of all
needed RADIO diagrams and service data,
Covers everything from most recent radios
to pre-war old-timers: home radios. auto
sets. combinations. changers. and port-
ables. Sensational values. Still sold at
pre-Korean prices. Only $£2 for most vol-
umes, Every Radlio nmanual contains large
schematies, all needed alignment facts,
parts lists, voltage values. trimmers. dial
stringing. aned helpful service hints. Al
volumes are large in size. 8'%x11 inches,
J about 190 payes, See coupon at Fight for a

complete 1ist of these low-priced manuals

1955

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

Rush today TV manuals checked [ below and
Radlo maruals at left. Satisfaction guaranteed.
[ Additional 19SS TV, $3.

Radio Diagram Manuals |
[ Mew 1955 Radio Manual . §2
0O 1954 Radio Manual, $2.50

O Early 1955 Tv, $3.
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g :95| S.“""’ $2.50 [] 1952 Televislon Manual, $3. O 1951 TV, 33. 3

[u] |9:o Ml:u:.:':‘s ( [ I [ 1950 Television Manual, $3, [0 1949 Tv, $3. &

O 1549 Rm;’,o \ EACH | [ 1948 Tv, $3. [ 1947 TV & FM, only $2. &

’ 3

O 1948 . PRICED | [0 New Television Servicing Course, complete $ E

u] ::3; s ' AT ONLY I O I am enclosing $. . . Send postpaid. E
=

8 1942 ‘z‘ \ $ | O Send C.0.D. I am enclosing $...... deposit. §

0 1941 o | H

0 1940 = NAME: + e v err o eenoeraneoonseenaeennconnens e

0 1939 & EACH | Name :

O 1926.1938 Manual. $2.50 I H

O Radic and TV Master Index, 25¢ 1 Address: «....cceeeeeoonosncscesacsssassans e
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These are definitely of interest to
exceptionally capable men of above
average intelligence who are anxious
to PROVE their capacity to advance
to posts of greater responsibilities in
the e-x-p-a-n-d-i-n-g, challenging field
of electronics.

Awaif Qualified Technicians

++ . at BOTH the Junior and Senior Level,
maintenance of Electronic Equipment.

BURROUGHS MEANS BUSINESS!

Get The Details Now. Call or Write The Burroughs Place-
ment Manager For An Appointment,

RESEARCH CENTER
Paoli, Pa. « Suburban Philadelphia + Paoli 3500

in the installation and

Salaries commensurate with your ex-
perience plus liberal per diem living
costs & travel allowances, plus these
company benefits: Cooperative Educa-
tional Aid — Liberal Pension Plan and
all the usuay Health and Hospitalization
Benefits for YOU and your Family.

OPPORTUNITY ADLETS

$500 MONTILY addressing POSTCARDS. Instructions
$1. ADELE’S, 739M Marshall, Rochester 11, N.Y.

1I'ASS Amatenr Theory Examns. Check yoursel! with sam-
ple I''C tvpd questions and novice and general class
examinations. All for only 50c. Awmerican Eleetronics,
12031k Rrvant Ave.. New York 59, N.V.

COMPLETE HIGH SCHOOL at bome in spare time with
&8-vear-old school; texts furnished: diploma; no classes;
booklet free. Write American School. Dept. X89. Drexel
at 58th, Chicago 37, IlL

HIGH-FIDELITY SPEAKERS REPAIRED, Amprite
Speaker Service, 70 Vesey St.,, New York 7, N.Y.

TELEVISION COMMUNITY ANTENNA Ssstem, Ohm
new hoines fringe avea; installation charges, monthly
rentals, write for details. APPLE CO., 1836 Euclid Ave.,

Brokers, Cleveland, Ohio.
TAPE RECORDERS. ACCESSORIES. BEST
Boynton Studio, 10 E. Pennsylvania, Tuckahoe.

BUY &m;)lFRa(ho Eﬁcmmc Fqﬁmimem direct ﬁom
Goverment, List $1.00, Box 169RAC. East 1itfd 8, Conn.

BUY GOVERNMENT SU RPLUS radios, receivers &
electronic equibment. Bulletin $1. Box 1842N. Hartford
1, Conn.

EXIERIMENTERS—1OBRYISTS—BUILD I‘I‘OIFCT
IN THIS MAGAZIXNE. Darts available for most articles,
{\“r}e Diice Iist of our Part-I’aks. Write Box 481, Camden,

132

$200 WEKKLY CLEANING Venetian Blinds. Free hook.
Lurtt. 2434BX, Wichita 13, Kansas.

SI'EAKER RECONING: Guaranteed \\orl\mansmp C&M
Recone Co.. 255 Tioga St.. Trenton 9, o

TOR SALE: Electric guxhus amplifiers, parts; \vholes.:tle,
Free Catalog. CARVIN RE, Covina, Calif.

RCA. Motorola. Link. GE and Kaar new_and used two-

way radio equipment hought and sold. Communication:

Associates. 13&-17 Spum.lmld Blrd., Springfield Gardeuns.
Y. Phone LA 7-2727.

TELLEVISION Tuuner Rebairs. D\N 8§ Television Labora-
tory, 2 West 183 8r.. NY. 53. N.XY.

DIAGIQAMS FOR REPAIRING RADIOS $1.00. Televl-
sion $2.00. Give Make. Model. Diagiam Service. Box
672-RE. llartford 1, Conn.

USED Correspondence Courses and FEducational hooks
hought, sold. rented. Catalog free. Educational k.xchange,
Menlo, Ga.

NEW printed circuit Television antenna, Ekeradio Etee-
tronic Develonments, 646 N. Fair Oaks Ave., Dasadena,
Calif.

TUBES—TV. RADIO. TRANSMITTING. AND SPECIAL
PORI’'OSE  TYI’ES  BOUGHT. SOLD AXND  EX-
CHANGED. Send details to B. N. Gensler W2LNI, 512
Broadway. N.Y. 12, N.Y.

6CH7

A new twin-triode has been developed
by G-E for use as a cascode r.f. am-
plifier in TV receivers. The 6CH7 is
designed to give considerably more gain
and a better noise factor on the higher
v.h.f. channels than previous cascode
tubes.

The increased gain is obtained by a
basing connection having two cathode
leads for the driven-grid section, with
the shield between sections internally
connected to the grid of the grounded-
grid section. The improved shielding
and lower cathode lead inductance thus
attained contribute both to higher gain
and improved noise factor on the high
v.h.f. channels.

Operating as a typical class-A; am-
plifier with a plate voltage of 150 and
a cathode bias resistor of 220 ohms,
each section has an amplification fac-
tor of 86, plate resistance of 5,300
ohms and transconductance of 6,800
micromhos.

3BZ6

A semiremote-cutoff pentode of the
seven-pin miniature type, the 3BZ6 is
intended for use particularly in the
gain-controlled video i.f. stages of TV
receivers. Announced by RCA, the tube
has a 600-ma heater having a controlled
warmup time for series-string opera-
tion.

The semiremote cutoff of the 3BZ6
reduces cross-modulation effects in the
video i.f. stages and minimizes distor-
tion resulting from high signal levels
and automatic gain control time delay.
The tube’s high transconductance of
6,100 micromhos contributes to high
gain per stage. Except for its heater
voltage of 3.15 and heater current of
600 ma, the 3BZ6 is identical to the
6BZ6.

2N107

Announced by G-E, this transistor
is designed to meet the demands of
amateurs, hobbyists and experi-

radio

RADIO-ELECTRONICS
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NEW TUBES {Continued)

menters for a stable, inexpensive tran-
sistor. Carrying a suggested distributor
price of “well below $2,” the 2N107 is a
p-n-p audio unit produced by a fused-
junction process.

The 2N107 (see photo) has an all-
metal case and is hermetically sealed.
In a typical common emitter circuit,
this transistor has a power gain of 38
db. Its maximum frequency cutoff is 2.5
mec with the design center at 1 me. The

alpha design center is 0.95. Maximum
collector voltage is —12 and maxi-
mum junction temperature is 60°C.

The 2N107 can dissipate 50 in

25°C free air.

mw

5563-A

A three-electrode mercury-vapor thy-
ratron designed primarily for high-volt-
age d.c. power-control applications has
been announced by RCA. The thyratron,
the 5563-A, supersedes the 55663 and has
greater power-handling capability.

In power-control use the tube is oper-
ated so that its d.c. output voltage to
the load is controlled by changing the
time of firing during the a.c. input
cycle. With this arrangement three
5563-A’s connected in a half-wave
three-phase circuit are capable of han-
dling up to 45 kw at d.c. output voltages
to about 9,500. The tube is 27 inches in
diameter and 10 3/32 inches long. END

Radio QZbirtp=inhe Pears égu_

In Gernsback Publications

HUGO GERNSBACK

Founder

Modern Electrics

Wireless Association of America
Electrical Experimenter
Radio News
Science & Invention .
Television =
Radio-Craft ..
Short-wave Craft
Television News ...

Some of the larger libraries still have copies of ELEC-
TRICAL EXPERIMENTER on file for interested
readers.

In November 1921 Science and Invention

{formerly Electrical Experimenter)

Electric Trouble Detector for Autoists

Home-Made Electrical Stethoscope, by
Harold Lawson

A Yacht Radiophone, by C. Golden

Arc Welding of Audion Parts, by F. A.
Anderson

“I’ve got it all ready for you!”
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Servicemen everywhere are saymg .o

MOST VALUABLE TV SERVICE
INSTRUMENT EVER MADE!

1 in INSTRUMENTATION FUNCTIONS $ 49 95

for only

Performs these
VITAL FUNCTIONS

COMPLETELY CHECKS:

< Flybacks and Yokes

<= Selenium Rectifiers

<= Gontinuity

<= (Condensers

< Picture Tubes

<= Series Filament Tubes
— for Newest TV Sets

<= Reactivates Picture Tubes
TV COMPONENT TESTER
» 1T RANSVISION

DISTRIBUTORS:

Some lucrative areas are still ‘
available. Write, wire, phone to-
day for details on Transvision’s
powerful new Exclusive Distrib-

D‘ST R‘BUTOR iy utor Program. It's a sure-fire
write for name of the on€ opyouI T =2 2] sales and profit builder for you.
| -————————————————-'
Other TRANSVISION Instruments | TRANSVISION, INC, NEW ROCHELLE, N.Y. ren
— finest in their field in every way: | O Rush name of your nearest Distributor ]
o FIELD STRENGTH METERS I [ Send TV Component Testers. Enclosed |
o (RT Tester-Reactivator-Sparker : find $.. deposit; balance C.0.D. |
“Yoke-Continui ]
o Flyback-Yoke (onnnu.ny Tester | Nome g
o Master Antenna Amplifiers, etc.
. ' 1 Address |
TRANSVISION, INC., NEW ROCHELLE, N. Y. fRp |
» City State
OPPORTUNITY ADLETS (Continned
SPECIAL: New Inglish COLLARO 1¢-54 changer. SI'LICES in a wink! NO SCISSORS! NO RAZOR
mounting hoard. plug-in-head, $38.75 prepaid Guar.m- BLADES! with GIBSON GIRL TAPE SI'LICERS. Diag
teed: DIAMOND-SAPPHIRE Siylus RPX 010 $10 onal cuts tape ends and trims splice edges with the
Simulated hase-cover ror all changers, $9.75. 3% - 7 /2 “Gibson Girl’” shape. Model TS-4 $5.50 list, Model TS-4
15 Ips Dual Tracks. 30-15,000 cps Lnglish Ilizh Fidelity Deluxe, $11.50 list. At your dealer or write; ROBINS
Tape Deck. Three 4 pole motors. Iiest buy $78.50 prepaid. INDUSTRIES (OI\P Dept. RE, 41-08 Bell Blvd.,
\\'I!IT’E TODAY. Dept. RE, FIDELITY UNLIMITED, Bayvside 61, N. Y.
63-03 39th Ave.. Woodside i7. N.Y. RADIO & TV TUBTS, New, Net up 10 70% off. Deiails

ALL MAKES OF ELECTRICAL INSTRUMENTS AND 10c. Sonoret Box C. 3¢ Woodbury St . Wilkes-Barre, 1’a.

TESTING equinbment repaited. Write tor free catalogue 25-50% DISCOUNT. guaranteed. Factory Fresh LP rec-

on new and used instruments at a savings. Hazelton In ords; 69c and up; pre-tecorilec tapes. Send 20c for

strfment Co.. 128 Liberty Street, New Yok, N. Y. cataloxne. §0LTH\\LST RECORDS, 1108 Winbwuin.
Houston, Texas.

WANTED: AN/APR-4, other AI'R.’’, "'TS-, "IE-" - -

ARC-1, ARC-3. ART-13, I3C-348, ete. Microwave Equip- TV FM ANTENNAS. ALL TYPES INCLUDING UHF.

Mounts. accessories. Lowest prices. Wholesale Supply Co.,

ment, Everything Surplus. Special tubes, Tec Manuals,
Lunenburg 2, Mass

Lab Quality Eauipment, Meters. Fast Action, Fair Treat-

ment. ToP Dollar! Littell, Fairhills Box 26. Dayton 9,

Olio. Rates—45¢ per word (including name,
DBUY WHOLESALE. 25.000 Items. Catalog 25¢. Mat address and initials). Minimum ad 10 words.
thews. 1472-1’!, Broadwav, N.Y.C. 36, Cash must accompany all ads except those

placed by accredited agencies. Discount,
109% for 12 consecutive issues. Misleading
or objectionable ads not accepted. Copy for
January issue must reach us before Nov.
15, 1955.

YOU Rt choice ¥1.35 postpaid: T49(C' radiosonde transmit-
ter less tube. 25 ussorted mica capacitors, 100 insulated
carbon resistors, 10 assorted switehes or 20 wirewound
resiston All fire for $4.95: hargain list on reduest.
PALMER, . 1440 Las Salinas Wav, Sacramento 2. Calif. '

DIAGRAMS: Professional Model Timers. Counters, In-
tercoms, Organs, etc. $1.00 each. List free. Parks, 101
S.E. 57th, Portland 15, Oregon.

Radio-Electronics
25 W, Broadway, New York 7, N. Y.

133


www.americanradiohistory.com

BaK

CRT Moﬂey

TEST and
REPAIR

akers

PICTURE
TUBES

NEW DELUXE CRT 400
with 42" Plastic Meter

This portable Cathode Rejuvenator
Tester quickly locates and corrects
picture tube troubles in a few minutes,
right in the home, without removing
tube from set! Restores emission, stops Over 20,000 CRT’S
leakage, repairs inter-element shorts NOW IN DAILY USE
and open circuits. Life-test checks gas

content and predicts remaining useful ACROSS THE NATION
tube life. Grid Cut-Off reading indicates
picture quality customer can expect.
Earns servicing dollars in minutes. Cuts
operating costs, eliminates tube
transportation. Saves money on TV set
trade-in reconditioning. Pays its way
from the very first day.

Rjuvenator |
TesTeRS

Weighs only 5 lbs. mounted in rugged, lug-
gage style, carrying case covered with hand-
some, durable leatherette. Size: 11 x 7Y2 x 57,

Model 400.  Net $5495

NEW ECONOMY CRT 200

A quick profit maker priced low
enough for every serviceman to
cash in on picture tube repairs.
Performs most of the functions
of the CRT 400. Has 3" meter.
In leatherette carrying case.
Size: 11x7V x5". Weighs 5 lbs.

Model 200.  Net $3995

¥

Send for Bulletin 104-E
BaK MANUFACTURING CO.
3726 N. Southport Ave. * Chicago 13, lilinois

WHY ...

subscribe to Rapio-Firectronics? After all a sul-
seription only saves you up to $5.05 over the news-
stand price, assures vou of getiing every issue every
month and prolects vou against price rises. But after
all it’s only monev—and convenience. So why take
advantage of these low subscription rates?

3 Years $8.00—Soves you only $5.05 over the newsstand price
2 Years $6.00—Saves you only $2.70 over the newsstand price

| Year $3.50—Saves you only 85¢c over the newsstand price—
hardly worth it, better subscribe for three years.

RADIO-ELECTRONICS Dept. 115 25 West Broadway New York 7, N.Y.
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TRANSISTOR CONVERTER
Patent No. 2,709,787

Revmond J. Kircher. Summit, N, J. (Assigned to
Bell Telecphone Labs., Inc.)

Transistors are now available for nearly every
radio receiver function. There are class-B audio
units, detectors and i.f. amplifiers. The missing
element is a mixer. The transistor disclosed heve
is a new type desigzned especially for modulation
or frequemcy conwversion. For example, a local
oseillation frequency may be mixed with an
r.f. signal to produce i.f. The new transistor
is a n-p-n type with five contacts—an extra
base contact and an auxiliary point contact.

The n-p-n unit (see diagram) operates like
any conventional junction transistor. Carrier
voltage E1l is injected at the emitter. The normal
base contact (B1) is gZrounded. Output may be
taken from the collector. Base contact B2

E2

4.8K

has a negative bias that produces flow within
this element. It reduces internal base resistance
and increases high-frequency efliciency.

A local oscillator E2 injects holes at contact
A, which may be beryllium copper if the N
region is germanium. A is placed only .001 inch
from the p region, so any holes injected at the
point can pass into the base where they are
attracted to B2. Note that the point contact A,
the collector and the base form an auxiliary
p-n-p transistor. Holes flowing into the base
(from A) combine with electrons inlected at
the emitter. Thus E2 modulates E1. The output,
which may be an intermediate frequency, is
available in the collector circuit.

Typical values are given in the diagram. The
voltages are approximately: collector, 5; point
A, 5.2; upper base contact, —1.

RAPID SWITCH
Patent No. 2,706,756

Sherman T. Brewer, Chatham Township, Morris
County, N. J. (Assigned to Bell Telephone Labs.,
Inec.)

A switch that opens and closes almost in-
stantly has many useful applications in modern
control circuits. This one operates much more
rapidly than a conventional velay, vet it retains
the advantage of an all-metal path for the
current. It is made up of two U-shaped elements
in a glass tube. A coil (about 100 ampere-turns)

surrounds the tube.

Normally the U-shaped elements do not touch.
When the coil is energized, however. a magnetic
field is generated within the tube. The flux flows
through the wires and. as it tends to shorten its
path, the two forked ends attract each other.
When they touch, a reliable contact is made.
With 1-mil spacing between contacts the switch
operates in approximately 0.3 millisecond.

oIl

iy "
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PATENTS (Continued) |

Switeh efficiency is high because there are
actually two gaps in series.

When the ecoil is de-energized, the contacts,
spring back to their normal positions and the |
circuit is interrupted. This switch opens in less
than 0.1 millisecond and operates without chatter.

for complete protection

X-RAY DETECTION |
Patent No. 2,706,792

John E. Jacobs, Milwaukee, Wis. (Assigned to
General Electric Co.)

Many semiconductors are sensitive to visible
light or ultra-violet but few are affected by
X-rays. This inventor has discovered that
cadmium selenide is very sensitive to X-rays as
well as light. Radiation on the selenide frees
trapped electrons, making them available for
current flow. The diagram shows the basic X-ray
detector.

CADMIUM SELENIDE
XTAL

LAMP -

@] 03

.

} .
Battery BA polarizes the cadmium selenide. ‘

X-rays from source X are controlled by a suit-

able shield and allowed to fall on the ervstal. ’

The inventor finds that sensitivity is greatly in-
creased if visible lizht falls on the crystal at R E c T I F I E R s
the same time. Prelerably this should be green

light (approximately 5.200 angstrom units).
The X-ray machine (X) is energized by the =
a.c. line so its output is modulated at the line ) WI'h
frequency or a multiple thereof. The current flow .
through the selenide erystal is modulated by
this a.c. component. A triode amplifies the a.c.
and the voltage across its load indicates the in-
tensity of radiation. The crystal output varies ]

with the square of the X-ray intensity. A T - g r
= 3 - R

TV PROMPTER

Patent No. 2,711,667 The rectifier center is a real trouble zone. That’s why all Radio
Luther €. Simjian, Riverside. Conn. (Assigned to Receptor selenium rectifiers are specially built and tested to elim-
Reflector .) o . . .
by inate arc-over danger, short circuits and heating at the center con-
TV commereials. speeches and announcements A . . h
are often delivered by an announcer who reads tact point. Even assembly pressure, or pressure applied in mounting
them from large “prompting cards” held along- o2 B
side the camera. This produces a bad effect on the rectifier cannot affect its performance.
the viewers, since the speaker cannot look C " o ) .
directly at them_ but turns his eyes to one sidei This “Safe Center” feature of RRco. rectifiers is accomphshed
This invention permits the announcer to reac . .
16! motesl Mhile looing Aiectly | @€ tHE] camera. by deactivating the area of the plate under the contact washer. ..
A transparent reflecting screen (a glass plate in . . . .
this case) is placed at a 45° angle between the An added safety factor that gives PrOteCthﬂ durlng mountmg and

when the rectifier is in use.

S No wonder RRco. sclenium rectifiers are preferred by leading
= manufacturers of radios, TV and other electronic equipment.

. Millions in use under all conditions—including high humidity—give
eloquent testimony to their dependable service. Next time you need
rectifier replacements demand the bright green RRco. units with

copY “Safe Centers.”
COPY STAND

TV CAMERA

BIRD'S EYE VIEW

pAMSASLRA U

For latest information of the Radio Receptor

announcer and camera. The surface facing the reclz’ﬁer line write 10(111}/ to Dept. R-2.
camera is coated with fluoride or other reflection-
preventing material. The surface toward the
announcer has a thin metallic reflecting coating.

The material to be read is so placed on an
illuminated stand or projected from a film
projector at one side of the stage that the
message is reflected back to the announcer, as
shown in the figure,

Semi-Conductor Division

RADIO RECEPTOR COMPANY, INC.

In Radio and Electronics Since 1922
The message can be placed on a moving roll .
or fed into the machine to keep pace with the SALES DEPT.: 251 West 19th Street, New York 11

speaker’s delivery as is done with present Reliable! WAtkins 4-3633 + Factories in Brooklyn, N. Y,
prompting devices. END
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NOW! PASS
FGG LICENSE

EXAMS!

easier ... faster!

Train for
Radio-TV's
best pay
jobs!

No lessons
to wait 'Of Here, at last, is
a low-priced, easy-
B to-understand hook
that gets right
down to brass tacks in
Answers helping you get your com-
mercial radio operator

almost 2200
typical FCC

license and any one of the

many big-pay jobs for

which it qualifies you!
LICENSE MANUAL

examination FOR RADIO OPERA-
. TORS by J. Richard John-
questions  son (W2BDL) is a com-

plete guide to FCC License
Examination subjects. Best
of all, it’s written so you
can easxly understand and
remember it. It states the
questions then gives
you clear, concise answers.

A complete guide
for getting
vour license as
a commercial
operator in

RADIO OR This Dbook covers ALL
TELEVISION eight examination elements,
STATIONS not just some of them.
Brings you full details of

SHIP OR MARINE  (he latest communications
RADIO laws . and all other per-

tinent data from electrical
AIR LINE RADIO z ohg
fundamentals to television,
COMMUNICATIONS, navigation and related sub-
ete. jects.

Whether vou bplan to take the Federal
Communications Commission examination for
either vour 1st, 2nd or 3rd class ’phone or
telegraph license, this big book will guide you
ALL of the way!

EXTRA "BONUS"!

At not one cent of extra cost
et you also'get a 32-page Supple-

P ment. This brings all parts of
A5 Johnson's LICENSE MANUAL

Z" .| FOR RADIO OPERATORS fully

o up to the minute as regards
‘:,:,n..w b the recent changes in Examina-

h.RodhOP“’m”: tion Elements | and 2. Many
{ == __ | people are not even aware that

= i these changes exist!

0 AY FREE EXAMINATION

lDeDt RE-115, RINEHART & CO., INC.
232 madison Ave., New York 16, N. Y. l

I Send Jotmson’s LICENSE MANUAL FOR R'\DIOI
OPFERATORS (including the new 32-page supplement
Ion Elements 1 and 2) for 10-day FREE EXAMINA- I

TION. If 1 decide to keep them. 1 will promptly send
vou $5.00 (plus a few cents postage) in full payment, I

Otherwise I will return book posipaid and owe You
nothing. I
I Name I
| AAIOSS  «eeverearsracitcnaceiiiiessaesauneanesneseeiasens s e mnn e e "
l City, Zone, State.........co..ocooccieieiannan. I

I OQUTSIDE U.S.A.—Price 85.50 cash with order. Money back if
book is returned in 10 days. 1

'—------m------!-

RINEHART BOOKS ARE SOLD BY LEADING BOOK
STORES
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Technicians

NATESA’S ANNUAL MEET

Coming from 44 states, Hawali, Can-
ada, Cuba and the Philippines, 1,580
service technicians registered at the
NATESA convention held in Chicago
Aug. 19, 20 and 21. Four prizes, total-
ing 8450 in cash, were given.

Delegates from 38 affiliates laid plans
for new districts, district governors,
state chairmen and a new advisory
council, completing the plan of organi-
zation all the way down to the town
level.

A TV-radio week or month was
planned and proposed to RETMA, a

new dues structure was voted and
awards made to P. R. Mallory Co,
Technician magazine, Paul Wendell,

Howard Sams, RCA and G-E tube di-
visions, Sylvania and Sprague. Dan
Creato of RCA Service Co. was
awarded a continuing citation.

It was voted to standardize on one
name for locals: Television Electronic
Service Association. Thus each local
would be TESA, and the national or-
ganization NATESA. A target date of
1 year was set for making the change
complete.

Officers elected for the 1955-56 term
are Frank J. Moch, Chicago, president;
Robert Hester, Mission, Kan., secre-
tary-general; Bertram Lewis, Roches-
ter, N. Y., treasurer, The following
were elected district vice presidents:
Harold Eskin, Rochester, N. Y., East-
ern; Russ Harmon, East Central; Vince
Lutz, St. Louis, West Central; Jim
Failing, Greely, Colo.,, Western. Others
elected were P. P. Pratt, Buffalo, N. Y.,
Eastern secretary; L. C. Stallcup,
Nashville, Tenn., East Central secre-
tary; Joe Driscoll, St. Paul, West Cen-
tral secretary; Albert C. W. Saunders,
Boston, Mass., educational director.

The spring board of directors’ meet-
ing was voted to Omaha and tentatively
set for April 22, 1956. The proposed
dates for the 1956 annual convention
was Aug. 19 at Chicago.

U. S. ACTS ON BAIT ADS

The struggle against unethical serv-
ice practices has reached the Federal
level. The Federal Trade Commission
has issued a complaint against the May-
flower Television Co., Inc.,, Washing-
ton, D. C,, charging it with misrepre-
senting basic facts about its television
repair service.

The complaint alleges that the com-
pany has misrepresented—in TV, news-
paper and other advertising—the cost
of servicing TV sets, the services per-

l

|
|

New Gift Suggestions at
Special Holiday Low Prices

Newest Phonographs! The 1deal Gift!

3-Speed Portable Phonograph

Tlays all speed records
(33%, 45 & 78 RPM)
with a new, all purpose
permanent needle, Com-
plete with excellent am-
plifier and speaker for
unusual fine tone. Lug-
gage type carring case,
dmab!@ and long lastmg
12%" x 10" x 5%",

1bs.

Unusual Value

s 147

AUTOMATIC
RECORD PLAYER

3-8peed, fully automat-
je phono with the latest
i VM vecord changer;
¥ wwist dual-needle pick-
up arm. iamproof. in-
termix (plars 77, 10"
& 12" vecords in same
stack). heavy duty 6"
speaker for finer {idelity
sound. Sturdy. porta-
ble case covered with
dul’ont tu-tone mate-
rial. 18" x 143" x
8%"; 22 lbs. Model

Now 1404.

only

$89.75

AUTOMATIC RADIO-PHONO
COMBINATION

Same as ahove but in a combination that in-
cludes & well engineered. hi-powered, 5-tube
superhet. radio of the latest circuit. $ ni
Model 1405. Terrific Values... 49

3-SPEED

AUTOMATIC
RECORD
CHANGER

Limited quantity! TFamous nake automatie
changer plass all 3 speeds (3%‘; 45 & 78 RPM)
and all suel recfords (77, 107 & 12"}, inter-
mixes records of same speed.

Automatic shut off after last Reduced 52250
record. 1955 model to

3-TUBE PHONO
AMPLIFIER

NOT A KIT
An assembled unit ready for installation using
tone and volume control and 6 ft $9.95
rubber cord (less tubes) e

Lowest Price!
With complete set of tubes

PHONO OSCILLATOR

NEW SAVINGS! [ NOT A KIT!

Wireless phono oscillator transmits recording
for crystal pickubs or voice from carbon mike
through radio swithout whres. (‘an also be used
as an intercom by using PM speaker $9.95
as mike. (less tubes)

With complete set of tubes... .

Write today for FREE Catalog. All mdse. shipped
F.0.B. New York City. prices subject to change
without notice. Inciude 20% deposit with C.0.D.’s.

"

EDLIE Electronics

154 Greenwich St., New York &, N.Y.
DI 9-3143
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formed on those sets and the number
of instances sets can be repaired in the
home. A typical ad is an offer to send
a service technician, “each a specialist
for a different make,” to the home “to
fix your TV set for only a $1.50 service
charge.” Other ad claims were that 9
times out of 10 a set can be repaired
in the home.

In the vast majority of cases, sets
were removed from the home and the
costs were far in excess of the $1.50
scrvice charge; the “specialists” were
found to have no more than a limited
knowledge of TV servicing. In addition,
it was stated, the company declared
that only needed parts would be re-
placed and that, if any were replaced,
there would be no service charge. In
fact, according to the complaint, parts
not needed were replaced and a service
charge was included in those instances.

NEW CONSTITUTION

A new constitution, giving the asso-
ciation powers to move speedily when
circumstances dictate, was adopted by
the Television Service Dealers Asso-
ciation of Philadelphia. It sets up a
five-man advisory board having powers
to appoint committees to work on cer-
tain projects without first receiving the
approval of the full membership. The
board will consist of the president, a
past president, one elected officer and
two TSDA members. It will handle all
urgent business arising between mem-
bership meetings.

(Continued)

Arrangements were also made for
appointing committees with a 1-year
life, to handle all phases of association
business. An editorial committee which
will publish a bi-weekly newspaper
was also set up under the leadership
of Charles Knoell, past president.

TSDA officers for the 1955-56 term
are Harrison Neel, president; Walker
H. Prager, vice president; Elmwood S.
Walker, corresponding secretary; Rich-
ard Schofield, recording secretary;
Harry J. Yust, treasurer.

DEVANEY PRSMA PRESIDENT

Richard G. Devaney was elected
president of the Philadelphia Radio
Service Men’s Association for the
1955-1956 season. Devaney is one of
the oldest workers in the Pennsylvania
service association field and had pre-
viously served two terms as PRSMA
vice president.

Samuel M. Brenner-—the past presi-
dent—was elected vice president; James
T, Daly, recording secretary; William
P. Humes, corresponding secretary;
Stanley W. Myers, treasurer.

ABOLISH LIST PRICES

An original proposal to eliminate the
evils of off-list and “wholesale to every-
body” selling is made by Chris Strati-
gos, secretary of the Long Island
Radio—Television Guild, writing in the
August Guild News.

“The very existence of list prices has

(Continued on page 139)
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PICTURE TUBES

@ RCA Licensed

@ Picture Tubes shipped F.O.B. Harrison, N. J.
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equivalent size at the same price,

One Year Unconditional

you may order any
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Each Tube

Guarantee
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Ruild your *4* #630
Super De Luxe TV CHASSIS

With a

#630 SUPER DE LUXE 31-TUBE TV KIT

OPERATES 16” to 21” PICTURE TUBES @ Engineered in strict adherence
to the genuine RCA #630 plus added features ® FULL 4MC BANDWIDTH
® CASCODE TUNER ® COSINE DEFLECTION YOKE ® LARGER POWER
TRANSFORMER @ KEYED AGC © 127 SPEAKER ® CONDENSERS and RE-
SISTORS at rated capacities and tolerances. You receive a COMPLETE SET of PARTS and TUBES, everything needed
is included (less CRT & wire). All LF. Coils and Transformers are factory pre-aligned and tuned. You will enjoy

building it with "LIFE-SIZE easy to follow step-by-step ASSEMBLING INSTRUCTIONS'" included with each KIT.

Jashed ¢ $99'99 Same KIT for 27 and ALL 90° CRT's 5"0.39

Slashed to .........

~CUSTOM-BUILT CABINETS for #630 and all Other TV SETS—from FAGTORY to YOU~

5 NEW 1956 STYLES in genuine mahogany or walnut (blond 10% extra) * Ready drilled for any 630 TV chassis and cutout for any 16", A s

or 21”7 picture tube at no extras in price ® Also supplied with undrilled knob panel for any other TV set ® EVERYTHING NECESSARY for an
easy perfect assembly is included ® Each cabinet is delivered complete as pictured with mask, safety glass, mounting brackets, backboard, backcup,
hardware and assembling instructions ® Each cabinet is shipped in an air cushioned carton from FACTORY to YOU!

The GEM The FUTURAMIC The MANHATTAN The WESTCHESTER The TOWN & COUNTRY
Popular Table Model Latest sensation in styling Style, Quality, Price Choice of Interior Decorators, Patterned after the popular cred'clnzaA "
with tambour roll-in door. truly superb in every detail,  Availublefor allsize pieture rubes 147 to 27

e

H-23”. \W-28", D-22”
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(F;or better altl around pervurmancec 3 all channels. S 99
omplete with tubes and Brooks CASCODE

SEANUAL Wi sitnchy e Tastrucions ana 9 §-97 COMPLETE SET OF PARTS  §9.
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#630 © TECH-MASTER
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7
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27” TV CONVERSION KIT— (—21” TV CONVERSION KIT—

Convert ANY MAKE TV RECEIVER including #4630 Convert ANY MAKE TV RECEIVER including #630
to operate the 27” or ANY 90° PICTURE TUBE to operate the 21" or ANY 70° PICTURE TUBE

COMPLETE SET OF ESSENTIAL PARTS includes COMPLETE SET OF ESSENTIAL PARTS inciudes
matched set of Todd 90° COSINE DEFLECTION matched set of Todd 70° COSINE DEFLECTION
YOKE and TODD 18KV FLYBACK TRANSFORMER YOKE and TODD HV FLYBACK TRANSFORMER
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been the prime reason for the growth
of the discount house,” he says. “When
one is eliminated the other may die out

. The manufacturer’s accounting sys-
tem sets the price at which the product
will be sold to the retailer. Shouldn’t
the retail shop owner consult his ac-
countant to determine what his selling
price should be?

“The simplest way out is for the
manufacturer to stop making list
prices and let the retailers set a price
through competition. As it stands now
the manufacturer makes the profit he
wants and the retailers battle their way
downward from the list price to some
ridiculous figure which is hopefully ra-
tionalized by the word ‘turnover.’ In
other words list prices, originally in-
tended to prevent underselling are used
to foster underselling. Isn’t it logical
that they be abandoned? . . .”

“The first step,” Stratigos believes,
“is for the manufacturer to stop telling
the retailer what he should charge the
customer while knowing full well that
by doing so he is merely setting a bar-
gaining point from which one can only
go downward.”

DON'T TALK TOO MUCH!

Charles Golenpaul, vice president in
charge of distributor sales, Aerovox
Corp., in expressing hearty sympathy
with organizations trying to eliminate
the evils of indiseriminate over-the-
counter selling, and especially with a

resolution to that effect passed by the
Associated Radio & Television Service-
men (Chicago), presents some prac-
tical points:

He stresses that the ethical dis-
tributor may be recognized by his shop-
front. Many distributors, he says, are
even painting their windows so that
from the outside there is no indication
of the nature of the business other than
a sign and the words “Wholesale Only.”

“It stands to reason,” says Mr.
Golenpaul, “that just so long as the
distributor dresses up his store win-
dows with a lot of consumer goods such
as tape recorders, phonographs, radios,
hi-fi equipment and similar merchan-
dise, the public is going to barge into
the store—and the serviceman is going
to barge out!”

The technician is often his own
enemy — telling the customer how to
compete with him, declares Mr. Golen-
paul. “He often tells the set owner just
what is wrong with the inoperative set,
after a time-consuming diagnosis. ‘You
need a new 8-mike 450-volt electrolytic
— this one,” or ‘This resistor is shot —
it’s a 3,300-ohm carbon,” or ‘This tube
is gone — it’s a 6AL5. . . . I don’t be-
lieve the general public purchases a
capacitor or resistor or transformer

. unless the serviceman has talked
too much.”

He sums up: “Servicemen talk too
much; distributors lack the guts to
send anyone away; manufacturers do

(Continued)

not try to limit their distribution to
strictly legitimate wholesalers.”

FRISCO SETS STANDARDS

First action of the new Television
Service Guild of San Francisco was to
establish a set of standards, including
minimum charges for service calls and
guarantees on parts and labor.

The group, organized with Lyle Den-
nis as president and Al Braunberg as
secretary-treasurer, credits the San
Francisco Better Business Bureau with
much of the inspiration for organizing
the new association.

The new guild has already adopted
an emblem to identify member shops
and is supplying it in badge form to
identify members to the customer.
Committees have been formed and
techniques adopted to improve customer
relations.

NEW JERSEY GROUP

The New Jersey TV and Electronie
Technicians Association, with head-
quarters at 1113 Raritan Road, Clark
Township, N. J., announces that regu-
lar meetings will be held the last Wed-
nesday of each month during the win-
ter.

The association, recently incorpor-
ated, is headed by Richard Scholl. Wil-
liam Marbach and Harry Miller are
first and second vice presidents re-
spectively; Arthur Riley, secretary,
and William Hanson, treasurer. END

BROOKS LIFE-SIZE TV INSTRUCTIONS
for building any 28630 TV Receiver SIZS
from the original 107 to the latest 277 postpaid
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TV CONVERSION MANUAL

70°
how to convert any TV SET to 17",
217, ete, Insuucuons for boostmg HV50¢
on any TV Set.... postpaid
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TAPE RECORDER
MICROPHONE

Here's a new standard for high fidelity
convenience . , . for the home or small
studio. Attractively styled, and avail-
able in matching colors, this sensa-
tional new lightweight champ delivers
a heavyweight performance throughout
the entire tone range. Omni-directional
pick-up pattern provides uniform fidel-
ity when more than one performer or
participant is being recorded at one
time.

Versatility underscores the modern
functionalism of this new design. It
weighs only 2 ounces, only 3% x 2 x
444 inches in size . . . can be easily
handled and used by standing persons,
or it can be rested on a flat surface for
conference type pick-up such as con-
ference recording.

Quality in construction means quality
in tonal reproduction. The microphone
element is shielded, with very low hum
pick-up. Model B-203, ceramic type,
and Model X-203, crystal type are both
available with RCA type or miniature
phone plugs.

For high fidelity sound that is repro-
duced to last, use American tape re-
corder microphones.

full vision ...
full sound ...
where fidelity

| speaks for itself!

/ .
microphone
company

370 South Fair Oaks Ave., Pasadena1, Cal.

AN ELGIN NATIONAL WATCH
COMPANY AFFILIATE
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D.C. TO A.C. INVERTER

From time to time we receive re-
quests for variable-frequency power
supplies for varying the speed of small
a.c. motors and for inverters for op-
erating small a.c. motors from d.c.
lines. This circuit, taken from The
Radio Constructor (London, England),
can be adapted to fill both these needs.
It was designed to operate 50-cycle
phono and magnetic recorder motors
drawing around 25 watts from 220-volt
d.c. lines.

OSCILLATOR

X
50K QWW

AMPLITUDE
100K
-

TV horizontal output tube that will de-
liver the required power output. In
this case, plate and screen voltages are
taken from suitable power supplies.

The center-tapped output inductor
must be able to handle the current
drawn through it on alternate half-
cycles and its resistance should be less
than 20% of the load (motor) it sup-
plies. The author recommended using
the primary of a 110-220-volt power
transformer.

AC PHONO MOTOR

The circuit consists of a variable-
frequency phase-shift oscillator (V1-
a); phase inverter V1-b and output
pentodes V2 and V3. The output tubes
are biased to cutoff by grid-leak bias
developed across the 470,000-ohm grid
resistors. V1 may be a 6SNT-GT,
12AU7 or any similar twin triode. V2
and V3 are preferably beam-power out-
put tubes having high power sensitiv-
ity.

Output frequency is controlled by the
20,000-ohm SPEED (frequency) control
in the grid circuit of V1-a. Phase-shift
oscillators operate best with just
enough plate load resistance to main-
tain oscillation. In this application a
higher plate load may be needed for
sufficient output amplitude. The 0SCIL-
LATOR and AMPLITUDE controls should
be adjusted carefully for optimum per-
formance.

When the unit is used on 110-115-
volt d.e. lines, V2 and V3 may be
25CD6-G’s, 256BQ6-GT’s, 50CD6-G’s or
equivalents. When used as a variable-
frequency supply, V2 and V3 may be
any convenient transmitting, audio or

When using the circuit as an inverter
for operating small 60-cycle tape or
phono motors from d.c. lines, connect
the motor and an a.c. voltmeter across
the output inductor and apply plate
voltage. Shunt various values of ca-
pacitance — use paper capacitors —
across the motor until the voltage
peaks, indicating resonance. Adjust the
output voltage to the desired value with
the AMPLITUDE and OSCILLATOR controls.

Adjust the frequency by counting the
revolutions of a phono motor over a
period of several minutes or by measur-
ing the amount of tape pulled past the
head in a given period of time.

When using the circuit as a variable
frequency supply operating from 60-
cyele lines, you can check frequency
and waveform with a scope. Output
voltage can be adjusted with the con-
trols and by varying the plate voltage
on the output tubes. When high-power
tubes are used for V2 and V3, screen
voltages should be obtained from a
separate supply or through a dropping
resistor.

BOOSTED HIGH VOLTAGE

After converting a TV set for a
larger tube or replacing major compo-
nents in the high-voltage or deflection
circuits service technicians sometimes
need more high voltage for greater
brightness and sharper focus. This
problem was posed by a reader of the

“Query Corner” in The Radio Con-
structor, a British radio magazine. The
diagram shows the circuit suggested
for boosting the output of a flyback
type power supply about 40%. The
added components are shown in dashed
lines in the figure.
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| RADIO-ELECTRONIC CIRCUITS (Continued) N ow

The high positive pulses at the plate |
of the horizontal output stage are rec- H EAR
‘ tified and added to the voltage avail-
able from the normal high-voltage i
circuit. Between pulses the junection of ‘ THIS

R1 and Cl is at the same potential as
filter capacitor C3. When a pulse ap-

for
a 4KY HV SEL RECT

e improved high fidelity

HY RECT i

|

5 1
[RI czi.oa/sxv ' GOODMANS
I — e |LOUDSPEAKERS
" ‘-63 {

]
1
I
)
I
1

—3 I | in the New
I | ‘Friction-Loaded’

HORZ QUTPUT " TO HORIZ DEFL COILS, DAMPER,ETC

J AXIOM Enclosures

\ pears at the plate of the output tube,
it is rectified by a high-voltage se-
lenium rectifier and charges C2 an ad-
ditional 1,500 to 8,000 volts. This
voltage is applied to the picture tube.

Experimenters may use a Sarkes-
Tarzian 026-175H-T or equivalent
high-voltage rectifier and a standard Axiom 22 Mk I} AzicmAICORILE
high-voltage type resistor for R1.

NEW PULSE TRANSFORMER
Blocking oscillators are frequently
used as pulse generators in timing,
triggering, switching, gating, calibrat-
ing and other applications. Very often
the design problem is one of obtaining
a sufficiently fast rise time. A new type
of pulse or blocking transformer de-
veloped at the National Bureau of
Standards has exceptionally fast rise
time—from 0 to 90 volts in less than
.02 psec in a conventional circuit.
The speed with which the oscillator
output voltage pulse rises and the pulse
repetition rate are determined largely
by transformer design. When using
conventional pulse transformers with
laminated cores, the shortest pulses ob-
tainable have a duration (width) of
about 0.1 psee. With the new trans-
former it is possible to obtain pulses
less than .06 usec wide with a rise time

of less than .02 psec. . q
o-it-yourself construction
Construction of the new transformer Complefe doyi )to rse
details — available on request

Quickly determies
AGC troubles

the V°"09es
these leadin

* Forget messy Bias Batteries

Fix only TWO AGC troubles and
your Align-O-Pak is paid for

*Juu Plug it in - - -

Provides from
0 1o 10 Volts BIAS
Instantly

Axiom 80 Axiette

Completely isolated
from Power line
and Cose

RC PLATE 166"

Mail this Coupon...Today
_________ e |

ROCKBAR CORPORATION Dept. NL-9 !

~—— INSTRUCTIONS

r
FOR ALIGNMENT: Plug Align-0-Pak in ond turn unit | l l

on. Connect black lead to the Receiver AGC buss ond | 215 East 37th St., New York 16, N. Y.
red lood 10 B minus (usvolly chossis). Set Align-O-Pok | L1 oot =

knob to voltage ded by TV [ b B
FOR AGC TROUBLE SHOOTING: With Align-O-Pak I o Complete information about GOODMANS
connected as described above, furn control knob slowly ‘ | High Fidelity Loudspeakers. l
from Oto 10.1f normal picture appears, AGC is defective. l 0 Comple?e details about the new ‘friction- I
“MORE THAN 10,000 IN USE TODAY" | } loaded’ AXIOM Enclosures. 1
- i . . . .
Carried' by Your Jobber! is shown in Fig. 1. The core is made by l [N 1 O :
s ERV i C £ cementing together two standard com-
; ) ) X | ADDRESS o imsmmem i’ |
mercially available ferrite toroids. The | :

INSTRUMENTS COMPANY l plate, grid and output windings con- ! CITYo ZONE.. STATE o I

ADDISON,ILLINOIS | sist of 13, 12 and 6 turns, respectively, |

S R
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FAMOUS

BONUS!

Your choice of
ANY KIT FREE
with each
310 order

Reg.
] 60 INSULATED RESIS-
TORS. 33 popular val-
ues: 15 ohms Lo 20 megs:
Va, 1 & 2 w, Many 505, s
wt. _r ib. Reg. 815
0O MOULDED
DENSERS All
known makes!
me. up to 600V, WT, 15 s1
10, $13

CON-

10 PANEL SWITCHES.
Tm..s.le momentary
ush. 1 **ON-QFF"’
»zwilch plales Wt, 1 b, 51
Reg. 88
15 PRECISION RESIS-
TORS. For decade resis-
tor boxes. Un w0 1 meg. to
2 watts. 107 tol. Carbon &
WW. Top mfrs 15 val
ues. Wt. 14 [h, Reg, $18
] 200 COIL FORMS, ce-
— ramic & biakelite. Many
sizes & stvles, some worth
$2. %20 wvaluel Wit S
2 ibs.
D 150 CABLE CLAMPS,
Wide variety of harness.
cable & mtg. clamps in
asstd. sizes, Top mfrs. Many
rubber insulated! Wt. 1 51
(b, Reg, $1.50
D 60 MICA CONDENSERS.

Rare bargain! Vostage
stamp  ty 20 values:
0001t .01 mf. Many
sllver 507! Wt. 14 b $
Reg. 817

WIRE BY THE POUND!

Hundreds of pre-cut,
tinned lengihs (5”7 to (8"
asstd. sizes, culors, insula.
tion,  Mostly stranded. $1
4 ibs, Reg. 810

DO0.IT-YOURSELF  KIT

#1, Threaded iron
slugs and forms to make 50
nmatched  slug-tuned coils.
plus 50 extra s]u;zs' Sl
Wi, 2 1bs, Reg. $15

D 25 TUBE SOCKETS, 4

G, loctal 8. 7 & 9 mn
Some cemmm mica; SO

1S 10 l\xles
5 Rez 51

1 1s CONTROLS UD to 1
ST, omeg. 12 TV. radio. lab.
values, some w/switch,
Concentric  type. mo' 51
Wt. 2 1bs. Rer. S12
1 10 PANEL
— SEMBLIES. Ass
ored jewels: some w/built.
in neon laml) for 110V Sl
AC. Reg. $8
0o e " TERM
STRIPS.
Posts.

POSTS &
Asstd. binding
a ”Jsc{e“ )& lug‘ll;ums

to crms
ib. Reg, 85 Sl
1 75 KNOBS for TV radio,
lab. Some worth 25¢ ea.

15 wpes.  push-on, set
scresw. Wt, 1 b,
Reg, $8.50

[7] 20 POWER RESISTORS,
Wirewound. 20 values:

5 to 50w, 5 to 10.000 ohmy,

AC/DC PHONO AMPLIFLER,
kit buy in USA!
separate vol..
chassis. cord. schem.mc. 2 watl output.
Uses 50L6, 1285Q7 &
Less Tuheg Wt o

2L
kit king 9” KITS

KIT OF THE MONTH!

3-TUBE
Besat
All standard parts.
tone controls. punehed

35Z5. For 110V,

2000 PIECES HARD-
WARE. Screws. nutls.
Lt grommets. washers.
etc. \;t‘ 3 lbs.

D 100 CERAMIC INSULA-

TORS. Ilams take note!

Wondertul asst. stand-off,

papel, bushings. etc.

Wt. 3 Ibs. Reg. $15

D 3 CAR RADIO ASSEM-
BLIES. Permeability-

tuned front ends. cover

brtndcast band 450 to 1500

¢s. Push-button  control.

“l 2 1Ibs. Worth §5

each, 3 for

D S50 CERAMIC CONDENS-
ERS. Tubular. button,

dise tynes, 20 va]ugs 2 1o

3000 mf wt, 1b.

Reg. 813

Ij 40 SOCKETS & RECEP-
TACLES. Varicty of sizes

for pilot lites, AC lamps.

shass:lss panel sockets. elc.

Wt o

Reg. $8. 25

D 25 CERAMIC & Mica
TRIMMERS. Evie TS2A.

ete.. plus FEimeneo mica

types. Singles. duals: 12

sizes. Wt. 1 lb.

Reg. §

D 1S SWITCHES. Rotarv.
push. wide variety. Ex-

perimenters. note! Wt $1

2 1bs. Reg, §11.50

D 125 CARBON RESIS-
TORS. 40) values! 100

ohms to 1 meg 3. Vb

& 2w, Ma Unmsu~

lated. Wt 1

Reg.

D 8-PC. NUTDRIVER KIT.
Plastic handle: 3/186,
32 Y /16, 11/32,

3/ﬁ' 7/18" steel socket

\\renchec in plastic case. s

Wt. 3o 1b. $3.50 value

O 10 TWIST-LOCK ELEC-
TROLYTICS. Al differ-

ent, all mullinle sections.

all  popular TV & radig

values, Wt. 3 Ibs.
. S18

TV ACCESSORY KIT.
For 10 & 127  sets,
Contains 1 ea.: 60. 70 deg.

coil ;:lave ﬁllev wit,
Ihbs. Reg

D 50 TUBE SHIELDS.

Wide assortment of

miniature & GT tube shields.

Wt 2 lhs

Reg. $9.5

M 2s SLUG-TUNED COILS.
Nifty variety of TV, ra.

cosine vokes: 400 ohm l‘ocsui

dio sluu»umed units, Line-
arity. idth. etc. Some
$1.50 ea \V 1 1b. 5
Reg. $14

D 50 COILS & CHOKES.
Wide a;st oasc.. peak-
ing  caoils RF. parasitic
chokes, 20 r}'l)es Wt, 1 sl
Ib. Reg. %2

(\,:\nndohm &  tubular, S 40 T U BULAR OIL
s B e Bl £ COND. Metal & paper

Exclusive! Handy shop $2d.,.02 to .5 mf. up to
asst.: INZAA. 1N48, INGS. ‘3\:;()\3, ](,')es'nexa\m types, too.
lNSl.ﬂOrdgr now! Reg. $22.50
Reg. $4.1 Sy

10 TUBULAR ELECTRO- 60 TUBULAR CON-
O Lories” 5T Shbares D{ DENSERS. .00035 to 1
10 to 40 mf., up to 500v, mf. up l()() 1600V, 25 val-
Multiple sectious. too! s1 ues, Wr. 2 1bs.
Wt. 2 Ibs. Rez. $9 Reix. $10

TEN 25 ft. ROLLS DSO FUSE POSTS.
b WIRE. Plastic & cloth MOUNTINGS. CLIPS.
insulated, solid & stranded For 3AG. 4AG & cartridge
=18 10 24. Assld. colors. 30 amp. fuses. Unusual
Wt 2 Ibs. value! Wt. 1 Ib.
Reg, $5 50 Reg. $6.50

Send chcck or M incl. sufficient postage, any ex:ess I

returned. €.0.D. orders, 25%, down. Rated.

Simply check items wanted, fill in beiow & return |
I entire ad with remittance to; RE-11

LEKTRON SPECIALTIES, 28 Gardener Street |
| Chelsea 50, Mass.

I NAME ... (Please print).
STREET .
CITY ZONE.. STATE..

1 enclose §._... for items, $.

WRlTE FOR BARGAIN BULLETIN

LMB BOX

CHASSIS

Flangelocking Precision
Engineered

| g

Interfocking
65 sizes and shapes
for the laboratory.
manufacturer, industrial. experimenter. builder, and
general applications where metal hoxes are reduired.
Stocked by all electronic and geophysical distributers.
Send for free catalog,

l.M B 1011 Venice Blvd.
Los Angeles 15, Calif.

GARAGE DOOR
REMOTE CONTROL

Actuator Mechanism $24.50
Write for

information

E. HAWKINS CO,

R,
631 PROSPECT KANSAS CITY 24, mMO.
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] RADIO-ELECTRONIC CIRCUITS (Continued)

of No. 24 enameled copper wire. The
plate and grid windings are wound to-
gether in a single layer. These small
transformers make it possible to con-
struct complete blocking oscillators as
{ compact plug-in units as shown in the
| photo.

| Fig. 2 is the circuit of the plug-in

| oscillator. The plug-in components are
| enclosed within dashed lines. Several
|
|
| 2000 20VDC £.3VAC/DX 300V DC
b2 1 L3 =%
+4 o= —é ot
TRIGGER INPUT Fig.2 PULSE OUTPUT
different tube types—6AH6, 6AKS5,

6AN5 and a 6J6 with both halves in
parallel—can be used without appre-
ciable change in the characteristics of
the output pulse developed by the cir-

§
omil

Pulse amplitude was about 90 volts,
output impedance about 100 ohms and
peak power output was about 20 watts.
Pulse widths of around .03 usec can
be obtained by using fewer transformer
turns. However, too great a reduction
in the number of turns will drop the
output to an unsatisfactory level. END

“It’s for big jobs!”

s itle
CARTRIDGES

First Choice of
Hi-Fi Equipment

Makers...
LY
LY
trm e s s n ==
rd
rd

First Choice of
Sound Servicemen
for Replacement

There is a quality Ronette Cartridge that
will instantly improve the performance of prac-
tically every changer and arm now in use.
Ronette Cartridges, acclaimed by the audio
experts as the most outstanding development
in pickup history, deliver full frequency range,
high compliance, negligible intermodulation
distortion and true tracking with low stylus
pressure.

Ronette Cartridges are available in high or
low output, turnover or single needle models
and come in a variety of mountings and brack-
ets to fit virtually every record changer in use.

From $5.40 to $7.50 net

Diamond needles available at extra cost.

At All Sound Dealers.

RONETTE
ACOUSTICAL CORPORATION

135 Front Street, New York 5, N. Y.

In Conada:
Audio Tool & Eng. Ltd., Toronto

" HERE'S HOW TO

GET YOUR START
IN RADIO ELECTRONICS

More experts
got their basic
training from this
big book than
any other
of its type!

IHere’s Dbasic  training
you can really understand
. . . training that can help
fit you for good pay
radio- tetevision - electronic
career!

Ghirardi’s RADIO
PHYSICS COURSE is
the oldest book of its kind
. . aund still a best seller
beeause it is so amazingly

RADIO PHYSICS

clear and complete, Thou-

sands now in electronics

got their start from this b CAO}\] Rczi di
great hook —and  they’ll Y trardi
recommend it 1o you to- Complete, basic frain-
day ! ing for beginners

Starts with Basic Electricity (over 300 pages)
then 1akes you step hy step through the entire ra-
dio-electronics field. Covers principles. theories
and practices that are hasic 1o even the most mod-
ern equipment. 972 pages; 508 pictures. 856 helpful
self-review test questions. Price only $6.50.

————— STUDY 10 DAYS FREE!———-

DEP'T. RE-115. RINEHART & CO.. INC.
232 Madison Ave., New York 16, N.Y.

Send Ghirardi’s RADiIO PHYSICS COURSE
home-training book for 10 days free examination.
I will then either return hook promptly or send
yvou $6.50 plus postage in full pavment.

Name ...

Address

City. Zone. State....
QUTSIDE U.5.A.—3$7.25 cash only.
back if book is vetwrned in

Monex
days.

Rinehart Books are sold by leading baok stores

RADIO-ELECTRONICS
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SQUARE WAVES FROM SINES

Please print a diagram of a minia-
ture-tube square-wave clipper for the
wide-range oscillator described in the
July, 1954, issue. I plan to use the
square-wave siynals and a scope for
checking audio equipment—R. B.,
Lafayette Hill, Pa.

The drawing shows how a direct-
coupled clipper can be added to the

TO P 8, VI

6SN7-GTor 12AU7

oscillator between V2 and V3. This

circuit is used in the EICO model 877
audio generator.

The components that have been added ‘
to the circuit are shown within the
dashed lines. Change the input filter |
capacitor from 60 to 100 uf and use this |
point for the B plus line to the clipper
tube.

75-WATT TRANSMITTER

I am a newly licensed Novice ama-
teur radio operator and would like to
construct a simple 50-75-watt CW
transmitter for 80 and 40 meters. Sev-
eral old-timers have recommended a
one-tube 6L6  transmitter popular
around 1940 but none can supply the
circuit. They recall that the rig used
pilot lamps instead of meters to meas-
ure plate and crystal currents. Can
you print the circuit?—R. P., Brent-
wood, N.Y.

The transmitter was probably one of
the “QSL” series described by the late
Fred Sutter, W8QBW, in QST maga-
zine between early 1938 and April,
1941. The diagram shows the cireuit
of the QSL-Sizty as modified for use at
my pre-war station. I substituted a
shunt-fed pi network for the series-fed

parallel-tuned circuit to simplify mateh-
ing various types of antennas. The
power supply shown delivers about 600
volts at 150 to 200 ma.

Although the tube is run beyond man-
ufacturers’ ratings, its life will be close
to normal if you use eare in tuning and
do not hold the key closed for long peri-
ods. (For a period of one year we oper-
ated this rig with 120-150 watts input
without tube failure. Glass type tubes
are required in this ecireuit because
metal ones have a tendeney to are in the
base when plate voltage exceeds about
400. Power input to the plate was 200

ma at 600 volts or 100 ma at 1,500 |

volts.)

Since you are a Novice we suggest
that you arrange to switch a 250- or
300-ma meter in series with the pilot

ARE YOU GOING

| TO BUILD A SPEAKER SYSTEM?

OR, ARE YOU

| GOING TO BUY IT COMPLETE?

Either way, YOU CAN'T GO WRONG
WHEN YOU END UP WITH UNIVERSITY

It's all a matter of taste. Some people
like to assemble things themselves, or
(because of budget requirements) build
toward the best. Others prefer to have
the best—all at once. Either way,
UNIVERSITY makes it easy.

YOU'RE GOING TO BUILD

P-S-E—~the Progressive
Speaker Expansion Plan
by University, makes it
possible to build a great
variety of magnificent
sounding systems in in-
expensive stages regard-
less of budget or space
limitations.

University speaker com- -
ponents, enclosures and -
networks are so uniquely designed that it's
possible to start an excellent basic system,
at low cost, and add to it later—while enjoy-
ing immediate listening satisfaction. Thus
you are assured that your system can never
become obsolete. Instructive folders called
TECHNIGRAMS, arc available FREE to help
you pian your system.

IF YOU'RE GOING TO BUY
A COMPLETE SYSTEM

The crassic, at right, is
one of many outstand-
ing systems that you can

6L6-G ) A "
OREQUIV zog;f”l TSWPLUGIN oL purchase. University of-
4 2so-00v VHAOR4E Sosoma fers a complete range
T G 40upt . from the space saving TINY-MITE to the
L TO DOUBLET OR FOLDED DIPOLE ultimate in spcaker systems—the CLASSIC
3508 TMC 12500 TO SINGLE WIRE ANT and the pEaN. Free literature on request.
N°40 OR 47 C P-S-5-S-T! Learn more with our free literature! )
aa o)
| = o m —I
P g o =
=7 sv(T/6n  5R4-GY (2) 8 lOwOMA |
350-600V LOUDSPEAKERS, INC.  pesk B4

80 South Kensico Avenue, White Plains, N.Y.
Please send me further details.

Lt S

|

|

|

54 T AT <X B 1 want to build a system. !

--=0 100K /2w 20450V 10K/ 20W : wan% to'buy a system cctimplete, b
® - > want information on both.

HTVAC = Nz $ u {

———— NAME |

STANDBY ADDRESS. )

Jene CITY STATE :
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STAN-BURN

5-PARKE

e S WA
CATHODE RAY TUBE SPECIALS

ONE YEAR GUARANTEE

G.E. STAN-BURN

10BP4
12LP4

10BP4A

10FP3A .

12KP4A 12LP1A
12QP4

12LP1A
12QP4A/BI1014 12JP4
Dumant . . 25.10 ] 12UP4A
12UP4B 34.25 | 14CP4
14CP4 .. 22,50 | 150P4
15DP1/BI1014 16K P4
Dumont . 26.75 | 16DP3 or A
[6APJA 34.25 | 16JP1 or A
IGDPJA (N.U.).... 25.25 | 16CP4or A, .
6GP4 A or 3 B
IGI(PJ/IGRP4
16K P4A
(Aluminum)
IBJP4A (N.U
I6LPIA
16WP1A
16GP4B
17BP1A
i78P1B
17CP4
I19APIA . .
20CP4
20HPY
21API
21EPY
21EP4A
24APIA

Prices Subject to Change Wlthouf Nohce

Techmaster, Automatic and General Motors.

AUTHORIZED DISTRIBUTORS for General Electric,
westinghouse, Tung-Sol, Hallicrafters, De Wald,

PORTABLE RADIOS

JEWEL—Battery only ...
Case for same ...
Batteries

$12.99 net
1.50

o 1.95

5 tube. - -$16.75

= 2.50

CABANA 3 way portabl
Batteries

JEWEL 5 tube SuPer Het—Red, lIvory. Walnut

and Ebony. 51
with C|0CK—5 tube AC-DC

Ivory. g $15.95 walnut......._$15.45

2.50

RECORD PLAYERS
Manual 3 speed record player—single needle....$14.50

Manual 3 speed with flip-over cartridge -$16.95
Automatic 3 speed with VM changer........_..._.. $37.50
NEW PENTRON TAPE RECORDERS '56 Models
Model RWN. .. -. List $129.50
Model T.90... .. . ... . ... L|5t 189.50
Model HF4 0O st 249.50

(Dealer Cost & Cataloys sent on request)

$20 WORTH of electronic bharts in grab-bag consisting
of: porcelain sockets. coils, speaker, transformers, re-
sistors, condensers, etc. ONLY $1.98 plus 50c postage.

TURNER AU Phono cartrudge—Umversal
replacement........ 1.59 ea.; 6 @ $1.49 ea.

VM CHANGER—with Ronette flip-over cartndge
BRAND NEW-—HIi-Fi original cartons $21.49

RCS4 Collaro with Ronette ﬂlp over cartridge....$32.00
with G.E. plug in RPXO 39.95

We invite export inquiries and offers. Our export de-
partment will give special attention to expediting
foreign orders at minimum commissions. We are
authorized distributors for United Motors, all Delco
and Gen. Motcrs Auto Radio Parts in stock.

We also carry a complete line of popular makes of
Radio Tubes at S50/10 discount. Also many other
special Purpose and transmitting types, and all elec-
tronic parts and equnpment at lowest prices. Send
us a list of your requirements for prompt quotations.
Terms: 209, with order. Balance C.0.D. All prices
F.0.B., NEW YORK Warehouse. Minimum order $5.00.
Write for our latest price list and Hi-Fi Catalog to
Dept. RE-

STAN BURN oenss o

558 CONEY ISLAND AVE. ‘= B'KLYN 18, N. Y.

SERVICE COLOR TV

COLORLIGN—a new inexpensive color generator is all
you need add to_your present equipment to service
color television. COLORLIGN generales either a color
rainbow or a crystal contiolled 3.579545 me. color
reference signal for alignment of color channels.
Complete unit housed in attractive cabinet with in-
.9

structions for use, moneyback guarantee. $29.95.

COLORLIGN kit ready for assembly..... $19.95.
DeVAR ELECTRONICS CO.

1798 Santa Cruz Menlo Park. calif.

$2.95 EACH or 2 For $5.00!
Gentiine Telephone Company Upright
- Telephones. complete with cords. in
tested and Zuaranteed condition with 50
ft. of wire. intercommunication instruc-
tions. Combplete linc of telephones and
parts, dial. magneto. extension. inter-
communication. army surplus communi-
cation equipment. ete. Write for free list,
All shipments F.0.B. Simpson, Pa.
TELEPHONE ENGINEERING CO.
Dept. 11C5 SIMPSON. PA.

ONE Generator covers 150 kc—435 mc! .
WORLD’S BEST GENERATOR BUY!

* 6 fundamental bands: 150-400 ke, 400-1200 ke, 1.2-3.5¢
' me, 3.5-11 me, 11-37 me, 37-145 me, 1 harmanic band

£ 111-435 mc. Covers AM, FM, TV, & Amateur fregs,

ce £1.5% frequency accuracy; 6:1 vernier funing knob &
excellent spread ot most important alignment frequencies.

e Etched funing dial, plexiglass windows, edge-lit hairlines.

® Variable depth of inf. mod. 0-50%, by 400 ¢ps Colpitisosc.. |
“* Varigble gain exi. mod. ampl.; only 3.0 v for 309, mod..
@ Colpitts RF oscillator plate-modulated by cathode follower..

¢ Turret-mounted, slug-tuned coils.

£ ¢ Fine & Coarse (3-step) RF attenuators; 50-ohm outpul i3

* RF output 160,000 uv; AF outpui to 10 v.

In stock at local parts distributors coast to coast.

3 Write for free Catalog ‘CG-11

84 Withers Sheei . Brooklyn 11, N.Y. © 55
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POCKET
UTILITY

PROBE

PR-200

i} @® Series Filaments
@® Parallel Filaments

@ Electronic
Components

s 3 LIST

Complete
with Instructions

TUBE TESTER
CONTINUITY TESTER

Rapid positive tests for SERIES and PARALLEL
filoments in all types of TELEVISION, A.C.-B.C.
RADIOS ond PORTABLES. Tests all types of tubes,
OCTAL, LOCTAL, 7 PIN MINIATURES, 9 PIN MIN-
IATURES ond CATHODE RAY TUBES. Continuity
tests can olso be made on all types of electrenic
components, appliances, electrical and automative
equipment. Unlike mast series filament and con-
tinuity testers, the PR-200 Pocket Probe is desianed
to easily fit the serviceman’s pocket and taal box.
The PR.-200 probe is entirely shock-proofed and
utilizes any 110V. AC-DC line.

130 LAFAYETTE STREET
NEW YORK CITY 13, N. V,

®ZL"&:§?£:Z‘::’”[B SALES C0.of N.Y.

QUESTION BOX (Continued)

lamp in the plate circuit so you can
keep an accurate log of power input.
After adjusting the transmitter you
can short out the meter so the lamp
serves as a fuse in case of trouble. The
plate-current lamp lights to full bril-
liance when the tube is drawing around
200 ma. The lamp in the crystal cir-
cuit should not be permitted to glow
above a dull yellow when the key is
held down long enough for it to reach
its maximum brilliance.

The tank coil is a 40-meter, 75-watt
plug-in type tuned by C1. C2 is the
loading control used with a single-wire
antenna. Bend the corner of one rotor
plate so the capacitor shorts out when
fully meshed. Short this capacitor by
meshing its plates when using an an-
tenna with two-wire or coaxial feed. If
you cannot load the rig as heavily as
you want, insert a 32b-upf 1,500-voit
variable capacitor in series with the
ungrounded side of the link and adjust
capacitance and the number of turns on
the link for the desired load.

It is difficult to eliminate keying
chirps in one-tube transmitters but you
can minimize it by careful tuning and
using a good active crystal in the 6L6-G
grid circuit.

6-VOLT SCOPE SUPPLY

I want to experiment with small bat-
tery-powered scopes and TV receivers.
Can you prepare a cireuit of an expeiri-
mental power supply that operates
from a 6-volt storage battery and de-
livers approximately 380 volts at 70 ma
or more, 1,000 volts d.c. at about 1 ma
for the C-R tube and 6.3 volts for heat-
ers in the power supply tubes?—A. S.,
Brooklyn, N. Y.

The combination of low- and high-
voltage supplies shown should meet
your needs. The low-voltage supply
uses a conventional vibrator and vibra-
tor type power transformer (T1) like
those used in auto radios. This trans-
former should be rated at 650 volts at
70 ma or so for capacitor input ov up

(202-008/KY g g

oo Jeig )
Bl

RFCZ RFC3 T0 6.3v HTRS

HTVAC 60% Rrcl T

2A 10A
ON-OFF SW
e T2 ok

1§
0yt /2.5KV o
MICA 10 1y FILTER

Yot brover
2A 4
25w
3
s
S o

Ng,

==

SMALL 6V STORAGE BATT
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QUESTION BOX (Continued)
to 900 volts for choke input filters. If
the current exceeds 70 ma, use two
6X4’s in parallel. RFC1, RFC2 and
RFC3 are 10-amp A chokes. The vi-
brator is a Mallory 859 or equivalent.
The value of the buffer capacitor across

the secondary should be determined ex-
perimentally.

The high-voltage supply uses a uni-
versal photoflash power transformer
(T2) and a 4-volt vibrator (Thordar-
son T-22R43 and Radiart 5436 or
equivalents, respectively). The high-
voltage rectifier is a CK1013. If you
require a negative potential for the
C-R tube, reverse the connections to
plate and cathode of the rectifier. The
10-megohm resistor should be connected
between plate and starter electrode in
either case.

T2 has a 117-volt, 60-cycle primary
as well as a 4-volt vibrator winding so
a battery-charging circuit has been

provided. The rectifier should have a |

rating of at least 14 volts a.c. input
and deliver 4 amperes or more. The
1-ohm 25-watt resistor should be ad-
justed for 4 volts between ground and
the center tap on the vibrator winding

when the unit is delivering power to |

the load. The power supply impedance
should be high enough to limit peak
steady-state and surge cathode cur-
rents to 50 and 150 ma, respectively.

If you are not sure of the impedance |

insert a 10,000-ohm 1-watt resistor
at X.

Shield the power supply well to avoid
hash and other interference caused by
the vibrators. This point is extremely
important since these spurious signals
will often upsct normal sweep opera-
tion in the scope. Thus, shielding should
include all vibrator wiring.

V.H.F. BOOSTER

I have a Gonset model 3009 (30—40-
me) tuner and would like to have a
diagram of a 6BQ7 cascode booster for
it.—R. O., New Britain, Conn.

The cascode preamplifier is shown.
Coils L1 and L3 each consist of 10
turns of No. 20 enameled wire close-
wound on CTC (Cambridge Thermionic
Corp.) type LS-3 (or equivalent)
forms. The antenna and output coils
are hookup wire wound over the ground

OND

ends of L1 and L3, respectively. Ad-
just the number of turns and spacing
for best results. About 4 or 5 turns
should be right.

The neutralizing coil (L2) is ap-
proximately 15 turns of No. 22 enam-
eled wire wound on a %-inch form and
spaced for lowest noise. This coil can
be omitted with a slight increase in
noise level. END

NOVEMBER, 1955

BA’s NEW 1956

e CATALOG
YESSIR-ITS THE

KING-SIZE CATALOG-

167 KING-SIZED (8 x10%:) PAGES

OFFERS MORE ITEMS PER PAGE--IT'S
EASIER TO USE...IT'S EASIER FOR

YOU TO ORDER

EVERYTHING
IN RADIO, TV,
ELECTRONICS /

6
NUAL Cl‘lto
“|“HBEI 561

For

Daps ot ]
g,.m'l-d‘-"‘ n toa wadred
Seory B KL

100'S OF
BRAND NEW
ITEMS LISTED
HERE FOR THE
VERY FIRST

Honant.
‘ Froondty Dealing® ,:m-

/INCLUDES
21 BIG PAGES

NOT FOUND (N |
ANY OTHER

RVKDMEN, SCHROOLS.
rials, THEATRES,
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= (puarante? =

Corlen o - con
1 £ R as EE CO.
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BURSTEIN-APPLESEE CO. Dept. S,
1012-14 McGee St., Kansas City 6, Mo,

Send Free B-A Catalog No. 561.

RUSH COUPON |°
FOR THIS BIG |-
CATALOGC NOW! |-

'EASY TO LEARN CODE

It is eas¥ to learn or increase speed
with an Instructograph Code Teach-
er. Affords the quickest and most
practical niethod yet developed. For
beginners or advanced students.
Available tapes from beginner's al-
phabet to typical messages on all
subjects. Speed range 5 to 40 WPM.
Always readv—no QRM.

NAME

— _STATE.
[ _§ N N N N N N N _§N ]

ELECTRONICS

lIfrep:nrel for un- ENGINEERING DEGREE
imited oppor-

| tunities of the IN 27 MONTHS
| Fiectronic Arel

karn your B.3. degree in 27 months at Indiana Technical
College. Intensive, specialized course. Comprehensive
fraining in math and electrical engineering, advanced
radio theory and design, television, electronics. Modern
lahoratories. Low rate, Also B.S. DEGREE IN 27
MONTHS in Aeronautical, Chemical. Cirvil, Kleetrical
and Mechanical Engineering. G.1. approved, Enter Decem-
ber, March, June, September. Earn part of vour expenses
in Fort Wayne while studying. Write for catalog.

INDIANA TECHNICAL COLLEGE
1711 E, Washington Blvd., Fort Wayne 2, Ind.
Please send me free information on B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

] Electronics [J Chemical [J Aeronautical

0 Civil O Mechanical O Electrical

Name .

Address

e,
SRS

ENDORSED BY THOUSANDS!:

The Instructograph Code Teacher
literally takes the Place of an oper-
ator-instruetor and enables anyone to
learn and master code without fur-
ther assistance. Thousands of succeSsful operators have
‘facquired the code’’ with the Instructograph System,
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

470t Sheridan Rd., Dept. RC. Chicago 40, Il
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ERADIO
$SERVICE LIBRARY

e~ HERE 1S LATE INFORMATION IN A
HANDY FORM FOR TELEVISION AND RADIO
REPAIRMEN, SERVICEMEN AND STUDENTS
AUDELS T.V. RADIO
SERVICE LIBRARY-—
Highly Endorsed — Over 1500
Pages—1048 Illustrations &
Diagrams. 1001 Important
Facts & Figures on Modern
Television, Radio, Electronic
Devices at your finger ends.

INCLUDES TRANSISTORS
& Transistor Circuits, Record
Changers, Rectifiers, P.A,
Systems, Tape Recorders, Pho-
nograph Pick-ups, F.M., Auto
Radio; Radio Compass, Short
Wave, Radar, ete.

ASK TO SEE IT!

IT WILL PAY TO KNOW —
The Basic Principles—Con-
struction —Installation—Oper-
ation—Repairs—TroubleShoot-
ing. Shows How to get Sharp,
Clear T.V. Pictures. Install
Aerials—How to Test. Ex-
plains Color Systems, Methods
of Conversion, Terms, ete. In-
cludes Ultra High Frequency

ESSS

()

$ }jﬁ —Valuable for Quick Ready
COMPLETE Reference and Home Study.

Get this Information

2 VOLUMES for Yourself.

7 DAY TEST—PAY ONLY $1 A Month

gogreneneaes MIAIL ORDER:=-+=sssssnems

AUDEL, Publishers, 49 W.23 St.,N.Y.IO, N.Y.
Mail AUDELS T.V. RADIO SERVICE LIBRARY (2 Volumes) $6
on 7 days free trial. i O. K.l will remit $1 in 7 days and
$1 monthly until $6 is paid. Otherwise [ will return them.

Name

Address

o ion

€ ed by,

ATI.S Coru-Jecrs

® wide angle dispersion

® indestructible fiber-glass
® all-weather construction

Net $24.00

Weatherproof

universal line
transformer,
$5.10 Net.

Cl-14
Net $16.80

Designed for wide angle coverage, paging,
high efficiency intercom, sensitive talk-back.
Tops in articulation. Convenient omni-direc-

tional mounting brocket.
they're “beauts”.

In appeorance,

SPECIFICATIONS  CJ-30 CJ14

Input pwr (cont.) 15w 5w

input imp. 4or8n 4,80r45n
Response (cps) 250-9,000 400-10,000
Dispersion 120° x 60° 120° x 60°
Bell Size 14” x 6” 912" x 5147
Over-alt length 14" 8Y2"”

Amazing ‘‘power pockages’''—use the
Cobra-Jectors for the “tough’’ jobs.

Y WRITE FOR COMPLETE CATALOG

ATLAS SOUND CORP,

TLA

1443—39 St., Bklyn. 18, N. Y.

In Canoda:
Atlas Radio Corp.,Ltd., Toronto, Ont.

SYLVANIA MODEL 336

Over several months I had difficulty
in maintaining proper width in this 27-
inch set. There was a vertical over-
drive line and the picture was distorted
in the center. The damper and hori-
zontal output tubes were each replaced
twice without correcting the situation.
Finally the picture became extremely
narrow and dark and would bloom
when the brightness control was turned
up.

Components in the horizontal oscilla-
tor and output circuits were checked.
One capacitor was found to be defec-
tive but replacing it did not improve
the situation. It was then decided to
replace the fiyback transformer — ob-
tainable only from Sylvania. The unit
was installed and the set functioned
normally.—Jacob Dubinshky

HORIZONTAL BLACK BAND

A 21-inch Motorola came in recently
with a single black line about 1 inch
wide horizontally across the screen.
The set used selenium rectifiers for
the low-voltage power supply. The
black band caused no loss in height or
width, and a peculiar odor was noticed.
At first examination it appeared that
the trouble was radiation from an in-
candescent lamp. Further checking
showed the trouble to be the selenium
rectifiers. Replacement removed the
black band.—Joseph C. Pomichter

PHILCO 41-623

In the phonograph amplifier, which
uses one half of a XXD, there is a two-
section filter capacitor (C12, C12A).
The 6-uf section is used in the plate
circuit and the 10-uf section in the
cathode circuit. Leakage between the
two sections causes distortion and low
volume. When this occurs, install two
separate filter capacitors.—George An-
glado

SILVERTONE 101-800

When this battery-operated set comes
in noisy and intermittent or completely
inoperative, check the blue-and-red
leads to the oscillator assembly. To do
this, remove the transparent cover
from the tuning unit. Then carefully
remove the fine wire leads from the
wax and check for poor connections.

To repair a poor connection, cement
two small strips of very fine sandpaper
to the inside points of a pair of tweez-
ers and carefully clean the ends of the
coil leads. Then resolder the trouble-
some joint.—Hurley D. Robinson

HERSHEL SPECLIRLS

ySTERY PACKAGE
All New /’:’ of ELECTRONIC PARTS

e of your
oo Taoundy of

Worth $40.00

Our Price sorplos ¥

tor hams, i
We now thip garcl pest 18
Savn yu mare MONWY

Wit 1, HARDWARE
Over 1.000 pPes
Assorted

HI GaIN py
NA
MIKE KiT <

Uses utc, 7

ra
Elocerie gpp M tormer

tor Hams. pg. 'g:;’
Recording, Moniig
Equip, _s0 o
7500 cps,

2nd Western

LTS $'95

Diagram Furnighey

PHOTO ELECTRIC CELL

ki 4, Retary Swirches
25 Assorted 3250

Yerrific Buy!

oun
Also useful o, “gaao

Al geroge do,
Alarm Sycieme s Ond

ONDENSERS |
3 YOUR

Ze
; &@ CHOICE

&ff! $495

TYPE 8-00.1000 MC
Utey 160A3 ke

@ TYPED
g ;ave

BUTTERFLY

TYPE A 474" Dia.

TYPE A-106.310 MC~
Antenna Type

These units make
the finest tuners
tor Ultre-high
frequency trons-
mitters, receiven,
frequency meters,
ond oscillators.

Dia.

TYPE €300 1000 MC
Clp for Riol Day

TYRE D-135.485 MC

Made
Sl
Neegre 22001 p Only
cie $010 14 00

S5 4928

Y Sonatg,
4 Vo port

TERMS: Cosh w,

ith orde,
ALLD:WN‘BALANC‘ cop
R1 -
YaoC P CES NeT F.0.8. BET,
Mo VAC IMUM Oppgp ROIT

$2.00

5249 GRAND RIVER
Detroit 8, Michigen
Phone T¥ler 8.9400

HERSHE: i co.

K KAL

Amaziugly powerful! Plavs while
you wear il. 400 mile reception
using just ils own antenna.
Tunes entire Droadecast band
with sharp selectivity.
BUILD YOUR OWN—New book
has comnplete imstructions, Jlow-
“to-do-it baok $1.98 pidd. Also
a basic kit consisting of attrac-
tive pre-drilled case. “‘cutline”’
chassis, and all the necessary
non-electronic parts and hard-
G ppd, Combination of

and basic kil, SPECIAL
$3.98 postpaid.  Semd posteard
for FREE descriptive literature.

HUCKERT E

INVENTORS)

LECTRONICS—Box 7400-C4, Washingtond, D.C,

Send for REGISTERED PATENT
PATENT INFORMATION ATTOR NEY
Book and

ASSOCIATE EXAMINER
U.S.PAT.OFF.1922-1929

Patent Attoriey & Adviscr
U.S. Navy Dept. 1930-1947

PATENT LAWYER

INVENTORS RECORD

without obligation

GUSTAVE MILLER

RE-115WARNER BUILDING
WASHINGTON 4, D. C.
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get to know the
Gernsback Library

A complete, accurate, easy-to-
read series of low-cost books
on practical electronics.

TRANSISTORS

Transistors — Theory
and Practice—No. 51.
$2.00

Rufus P. Turner ex-
plains transistors for
the practical man. Ap-
plications in well
known circuits. In-
cludes a guide to com-
mercial transistors.

SERVICING

Repair Tech- Television Tech-
notes—No. 46.

$1.50
Gives the causes,
symptoms and
cures of over 600
tough troubles

TV
nigues—No. 50.

$1.50
Save hours of serv-

icing time. Learn
how to solve tough
servicing problems

from the experi- which pop up fre-
ence of top tech- quently in scores
nicians, of sets.

TEST INSTRUMENTS

Sweep and Marker
Generators for Tele-
vision and Radio—
No. 55. $2.50
Hard cover ed. $1.00

Bob Middleton tells
how and why these
important servicing
devices work.

Probes—No. 54. $2.50
Hard cover ed. $4.00
How to use probes to
get the most out of
test instruments. Con-
struction details in-
clude transistorized
model.

The Oscilloscope—
No. 52. $2.25
Hard cover ed. $4.00
Shows you how to
get the most out of
your scope. Gives tips
and new uses.

Radio & TV Test In-
struments—No. 49.
$

Construction details
on essential test in-
struments.

HI-FI, R/C, MISCELLANEOUS

High-Fidelity—Design, Construction,

Measurements—No. 48........$1.50
High-Fidelity Techniques—No. 42 $1.00
Radio-Control Handbook—No. 53 $2.25
Model Control By Radio—No. 43 $1.00
Basic Radio Course—No.44 (hard cover)

............. ..$2.25
Radio Tube Fundamentals—No. 45 $1.00
Radio & TV Hints—No. 47......$1.00
Public-Address Guide—No. 41....75¢c
Practical Disc Recording—No. 39..75¢

See your distributor—or mail this coupon

NOVEMBER,

L]
GERNSBACK PUBLICATIONS, INC. Dept. 115 |

25 West Broadway

New York 7, N.Y. |
Enclosed is my remittance of $. i —— |
Please send me the following books postpaid. |
04 [743 [J4 [J45 ]:]46'
oss |

3 g4l
Cl47 4 4 [Os0 [OJs!
[J54 (155
Hard cover editions $4.00 ea., by mail only.
CIs2H [J54H [ SsH

0s2
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JOIN THE NEL-KAYE
RECORD CLUB and get —

ANY..ALL LP.

OF YOUR CHOICE
ata

plus

L __J
mwith each new membership: RECORD YOU CHOQSE!

RECORDS

0
DISCOUNT

ANY 107 or12°LP.

There are no restrictions as to the number
of records you must purchase—order as
many or as few as you wish. All records
are guaranteed brand new and in perfect
condition

Orders are filled promptly. $10 completely
covers your yearly membership and also
entitles you to one 107 or 12” L.P. record
of your choice FREE! plus a monthly L.P.

catalogue without charge.

Membership
Limited to
Mail Order

Buyers Only!

TRANSVIsion
1TV KIT

$ 00

*THIS MODEST INVESTMENT
gets you started on a most fas-
cinating project — assembling
the new “E” type Transvision
TV Kit in easy stages. For $15
you get PACKAGE #1 (standard
first package for all new “E”

PROFIT 3 WAYS:

kits). This package gives you mleum v

the BASIC CHASSIS and required

first-stage TV COMPONENTS, @Saye up to 50%
with Complete instructions.

When ready, you order the @Prepure for COLOR TV

next stage (pkg. #2), etc.

R E E Shows & Great TV Kits:

EXCLUSIVE: Only Transvision TV Kits
aLOS

are adaptable to UHKF. Ideal for
FRINGE AREAS. No Previous Technical
Knowledge required. Write now!

TRANSVIsion

NEW ROCHELLE, N. V.
== e MAIL THIS COUPON TODAY e w =

BUILD . 7.

gets you
ONLY '5 Starteq *

+ TRANSVISION, INC., NEW ROCHELLE, N. Y. Dep?. RE-11 1
{3 ¥'m enclosing $ ——————__ deposit. Send stondard kit 1
PACKAGE %1, with ofl instruction Material. Balance C.O.D.'

M O Send FREE copy of your new TV Kit Catalog, 1

§ Nome. ]

! Address. :

' City State — 3

- D T G T E S G e e mn A I S S O O G G S

There is absolutely no catch to this offer—no ifs,
ands or buts. The facts are as follows: For a yearly
membership fee of only $10 you may purchase
as many L.P. records as you wish—any label—
RCA, DECCA, COLUMBIA, CAPITOL, MERCURY, etc.
and you receive 38% off the current list price.

For Lists Club
example: for: Price:
ANYLP.ooiin. 398...... 2.47
ANYLP...ooon. 298.......... 1.86
ANY EXTENDED PLAY............. .99

Join Nel-Kaye today—
the only record club
of its kind in America!

Dept. RE-1t |

NEL-KAYE RECORDS, Inc., 1604 York Ave., N.Y. 28 N. Y.

I am enclosing $10 [ check or [J] money order
covering one year
Record Club of the Year. This does not obligate me |
in any way. | may order as many or as few records of §
my cheice as | wish

My free L.P. record choice is

membership in the ''Nel-Kaye

More Jobs Than We Can Fill

Jobs in radio-TV .electronies are going
hegging. A commercial (not amateur)
L. F.C.C. license is your ticket to higher
pay and more interesting employment.

\Ve train you quickly — then help you
find the job you want! g
et
Learn By Mail or In Residence P

Correspondence training conducted from
Washington, D. C. Day and evening
vesident classes held in Hollywood and

Washington.  Write for starting dates.

Grantham Training |s Best

We specialize in preparation for FCC
license examinations. Beginners get 2nd
class license in 8 weeks, Ist class license

in 4 additional weeks.

FFCC-type tests are used with every lesson
and as final examinations. Constant prac-
tice with these FCC-type tests helps you
prepare for the actual FCC examination,
If you should fail the FCC examination
after finishing our course, we guarantec
to give you additional training at NO
ADDITIONAL COST—up to two years
until you pass! Read details of this
guarantee in our free booklet.

Wiite or Phone for Fres Booklet
Write to:
Dept. 101-RX

GRANTHAM
School of Electronics

737 -11th 51, N.W.  OR
Washingten 6, D.C.

5910 Sunset Bivd.
Hollywood 28, Calif.
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WELLERTOOLS
ARE TOPS FOR
CHRISTMAS

To give or receive, here are two practical
gifts that will bring year-round pleasure

experimenter or hi-fi fan.

COMPLETE SOLDERING SET

includes everything you need—Weller Sold-
ering Gun, over 100 watts; famous Kester
Solder; Wire Brush for cleaning tonnec-
tions; and Soldering Aid for twisting
wire and opening old joints...

allin a sturdy cardboard case.

and polisher with power and performance
that exceeds any sander in its price class.
More than twice the sanding area of com-
parable tools—25 square inches

—finishes jobs faster.

Straight-line action sands
with the grain, giving
satin-smooth finishes with
no bucking. Goes all the

way into corners and
underlow places. Prac-
tically impossible
to stall,

to any serviceman, homecrafter, hobbyist,

for faultless playback
of pre-recorded tape!

( PROVIDING
\’, ey At FULL FIDELITY
; .. . PERFORMANCE-
w ﬁ 40-14,000

e CPS at 7.5

$5995

USER NET

Jull Jidelity 5

TAPE DECK

Parents Panding

® Mecets broadcast requirements for
minimum distortion, flutter, and wow.

@ The Viking innovation of a belt-driven
capstan climinates vibration and flut-
ter—tape speed is constant!

® The basic monaural unit pictured can
be easily converted to full fidelity bi-
naural playback or erase-record play-
back, ideal for tape duplicating.

® Check Viking’s coordinated line of
NARTB standard pre-amps, erase bias
oscillators, record/playback amplifiers.

LY Sold thru dealers; write for information
VIKING OF MINNEAPOLIS

Dept. RE-11
3520 E. 43rd St., Minneapolis, Minn,

ATTENTION!" |

SCHOOLS, HOBBYISTS,
ANS!
FARRNECHA ICTATE RADIO-ELECTRONICS s paying good

CATHODE RAY rates on acceptance for original and
SCOPE TUBE unusual articles on audio, television,

3API, made by famous tube

maker - Jan type! Electro-

static focus and deflection.

. Medium 7 pin base Indivi-

dually cartoned. Packed
for export.

Regular net $15.75. |

ea. Lots of &
790 individ. packed
4 to a carton
Te, SINGLE 99¢ ea.

¥

Send for FREE catalog
TUBE ‘o'. RE’:H owi!h over 400

tube types at savings!

FM and AM servicing, as well as articles
on industrial electronic equipment and
application. Send for a copy of our
Authors' Guide. Address:

THE EDITOR
RADIO-ELECTRONICS

25 West Broadway, New York 7, N. Y.

115 COIT ST., IRVINGTON II, N. J.
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America’s
Finest
Line...

Screw Drivers

7
»/

Pliers Wood Chisels

Nut Drivers

Professional Quality . . .
Unconditionally Guaranteed

No matter what VACO tool you
buy, you always get the best in
design, materials and workmanship.
Get the finest. .. get VACO!
Nothing else like it! 40 pages—
. New 4 colorg. Heavily iIIustraDte%
VWA C O with photos, charts and tables.

You'll want a copy, order on
cataloQ your letterhead today.

VACO PRODUCTS COMPANY 317& Ontariost.

In Canada: Yacoe-Lynn Products, Lid.

RADIO-ELECTRONICS
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TECHNOTES (Continued)
1954 CHEVVY AUTO RADIO

A rasping output in these sets can
usually be traced to a loose output
transformer mounting. The odd way in
which these transformers are mounted
permits the car motion to break the
transformer loose, causing an inter-
mittent ground. This trouble can be
corrected by connecting a piece of
flexible braid from transformer frame
to the chassis and don’t spare the
solder!—D. R. Cross

STROMBERG-CARLSON TC-19

The horizontal oscillator in this re-
ceiver contains a .0l-uf capacitor
(C253) connected from pin 2 of the
6AL5 horizontal phase detector to
ground. This unit should be changed
to .022 uf to correct for frequency
changes which cannot be corrected with
the horizontal hold control.—M:ilo Ban-
nister

CROSLEY SUPER-V 431-1

This set uses the new single-string

heater series, with 480 volts on the |

damper cathode. Three successive
12AX4-A’s arced over from cathode to
the 90-volt heater. Crosley’s Service
Department recommended lowering the
screen voltage of the 12CU6 or install-
ing a trimmer in the grid circuit of
the horizontal output tube to vary the
drive. However, either method affects
the width and brightness. One solution
is to remove the 12AX4-A from the
heater string and replace the 45-ohm
dropping resistor with a 65-ohm unit.

Then use a 6AX4 damper heated with |
a filament transformer with 5,000-volt |
insulation (Merit P3074 or equivalent). |

—James M. Hartley
VERTICAL NOISE PULSES

An Admiral chassis 21B1 came into
the shop with a complaint of vertical
noise pulses in the picture and noise
in the sound. I carefully checked the
vertical circuits, but to no avail. There

was, however, a large spike voltage |

on the grid of the 6S4 vertical output
tube that was apparently causing the
trouble. This narrowed the defect to
the vertical oscillator circuit, but a
check of the components cevealed that
everything was normal. I then replaced
the vertical peaking resistor with a pot
and put a scope on the grid of the 6S4.
Varying the pot, I found that, when
460 ohms was in the circuit, the noise
in the sound and the picture ceased.
The pot was then replaced with a fixed
resistor.—Ray W. Keller

RCA 6T71

On this and similar RCA chassis the
filament leads to the 6W4 damper run
along the rear of the chassis. Insulation
breakdown between these leads and
chassis is a common occurrence. How-
ever, in some cases the arcing cannot
be heard and the only effect is com-

plete loss of horizontal sync with the |

horizontal hold having virtually no
effect. If leads are not badly burned,
they can be taped and dressed away
from chassis.—W. Hitchcock END

NOVEMBER, 1955

SUPER TRAPPER

A dependable fringe and extreme-fringe
antenna for reception of channels 2 through 13.
Cat. No. 1890-—Single Bay Super Trapper

Cat. No. 1892—Stacking Line peaked for high-band
Cat. No. 1883—Stacking Line peaked for low-band

TRAPPER

No. 1 choice of the trade for medium

to fringe area reception of channels 2 through 13.
Cat. No. 1830—Single Bay Trapper

Cat. No. 1882—Stacking Line peaked for high-band

Cat. No. 1883—Stackirg Line peaked for low-band

"/ 'TRAPPER RoOYAL

A new Taco Trappes design providing
greater gain on channels 2 through 6 and
high-band chznnels 8 through 13. Another

Taco area-tailored antenna, designed to
pravide better reception in every locality.

Cat. No. 2885—Single Bay Trapper Royal
Cat. No. 2887—Stacking Line peaked for high-band
Cat. Na. 2888—Stacking Line peaked for low-band

TRAPPER IJR.
Streamlined, compact design for channels 2 through 13
in strong ta medium signal strength areas. An excellent

antenna for attic installations in metropolitan areas.
Cat. No. 1870—Single Bay Trapper Jr.

 FOR A SETTER MICTURE
ONLNY TELEVISION SET

e
izl

ANTENNRS
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GET COMPLETE DETAILS ON THE
TRAPFER BEST SUITED TO YOUR
| NEEDS FROM YOUR TACO DISTRIBUTOR
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HERE’'S EVERYTHING
YOU NEED TO
KNOW ABOUT

SCILLOSCOPES!

5.
i
§
3
:

Service Any Radio-TV ever built
EASIER-BETTER-FASTER

Oscilloscopes are
Just Qut!

gold mines for serv-
icemen who learn to

NEW, ENLARGED
2ND EDITION

use them fast and
accurately—and here,

This new book con-
tains the |latest data

in a brand new, com
pletely revxse(l 2nd

edition, is THE hook
that really shows you
low.

In plain, easily EECHEEYHIPHIY-TIEE
understood language, f
MODERN OSCIL. [t
LOSCOPES AND VEfSﬂ'l'e service in-
THEIR USES teaches RITENTRCESCINN

vou just when, where [NYPSPERTITANCT I &
and exactly how to f

use your oscilloscope. ‘rRA.p.mures and 5.0
You learn how to JECCCIICUEINGITERIY
handle tough jobs EETNNGPYATIITYLEGLN

easier and faster than
you may have dreamed.
Every detail is clearly
explained—from mak-
ing connections to
adjusting circuit com-
ponents and setting
oscilloscope controls.

Equally _important,
you learn how to
analyze oscilloscope patterns accurately and
in far less time. Almost 400 illustrations
including dozens of pattern photos make things
doubly clear.

This hig book is more widely used than
any other of its type—bhecause it gets right
down to “brass tacks.” No involved math-
ematics. No complicated discussions. You
learn exactly what the oscilloscope is and
exactly how to use it on all types of AM, FM
and television service (including color)—from
locating troubles in a jiffy to handling tough
realignment jobs.

Send coupon for 10-day free trial.
the judge!

PRACTICE 10 DAYS FREE!

r
Dept. RE-115, RINEHART & CO..
232 Madison Ave., New York 16, N. Y.

Send new 2nd editon of 370-page MODERN OSCILI.0- l
SCOPES AND THEIR USES for 10-day FREE EXAM-
INATION. If book is what I want, I will then sent I
you $8.50 promptly in fuil payment. If not. I will
return boek postpaid in good condition and owe you |

[
|
|
II nothing.
|
|
I

clude newest de-
tails on uvse of
‘scopes in color TV,

industrial electron-
ics . . . even in

atomicenergy work!

You he

Name.
Addres.....
City, Zone. State........

OUTSIDE U.5.A. —Pric $’7 00 clsh only. Money back
if you return book in 10 da:

e e e e J

Rinehart Books Are Sold by Leading Book Stores
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FROST-PROOF TV MAST

The next time you erect a TV mast
or antenna poles in a concrete base,
borrow a trick from the building trades
and you won’t have to worry about
heaving due to frost. Cast the concrete
in the form of a truncated cone or pyr-
amid as shown at ¢ and b, respectively,
in the drawing. (A truncated cone or
pyramid is one with the pointed end cut
off square.) Now, frost action tends to

TIN CONICAL FORM
N

WOODEN PY}AM)DAL FORM

force the base straight down and not
up or to one side as is often the case
when the concrete base has straight
sides.

The pyvramidal form can be made of
wood or any convenient material. If it
is cast in the ground, the form should
be plywood about % inch thick—thick-
er material leaves voids as it rots away.
Tin or other sheet metal can be used
for the conical form.—E. K. James

(The cone from a metal TV picture
tube makes a good form for casting a
concrete base for a tubular type mast
2-3 inches in diameter.—FEditor)

RE: CODING CABLED LEADS

Mr. Chang’s item “Coding Cabled
Leads” in the March, 1955, issue is
interesting but I believe my method to
be simpler and more expandable. I use

it to identify speaker and intercom
leads in school and industrial sound
installations.

Place an alligator clip on each end of
as many resistors as there are pairs of
leads to identify. Clip a resistor to each
pair of leads and then measure the re-
sistance at the far end. Tag the ends
as they are measured and identification
is complete.

The values of the resistors should be
at least 509 apart for positive identi-
fication with an ohmmeter. If you use
an electronic multimeter for measure-
ments, you can easily identify more
than 75 pairs.—Allen A. Gault

punos 1l 15l ) Joj

é

a¥s
73

OUTPUT TRANSFORMERS

* The quality of Acrosound transformers
is accepted throughout the world
as being unequalled.

ULTRA-LINEAR

* ‘The finest amplifier quality comes from
the optimum integration
of the best output transformers
and the best circuits.

*  Acro-developed Ultra-Linear circuits
are likewise accepted as the best,
and the combination of these factors
make the finest sounding and
finest performing amplifiers obtainable.

* Excellence of Acrosound transformers
and circuits is illustrated by
specifications of the TO-330 model
designed for high-power Ultra-Linear
amplihers using the new 6550 tubes.

Frequency response

+ 1 DB, 10 CPS to 100 KC
Power rating—

50 watts 20 CPS—30 KC

100 watts 30 CPS—20 KC
Impedance—3300 ohms plate to plate

to 4. 8. 16 ohms. Primary taps located

at 409 for best U.L. performance.

Price: $39.75 at leading distributors.

* (Catalog available upon request.

* Distinctive features protected by patent!

ACRO PRODUCTS CO.

369 Shurs Lane Philadelphia 28, Pa.

RADIO-ELECTRONICS
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MAKE
YOUR
OWN

HIGH ,/
FIDELITY
RECORDS

3314, 45 or 78 rpm

" FROM YOUR FAVORITE
; HIGH FIDELITY

TAPE RECORDINGS

D e e L Y Sy ——

i
I
I
i
L

WITH THE

REK-0-KUT
/

AND PLAY THEM BACK
ON ANY PHONO SYSTEM

I
REK-O-KUT Company Dept. DL-13 1
38-01 Queens Bowlevard |
Llong Island City 7, N. Y. :
Send me complete defcils about the |
Challenger professional type, portable |
Recorder and Playback Phonogroph. Also :
include literature covering: |
[ Rondine 12-inch Turntables i
[ Portable Phonograph Units :

I
I
I
|
|
|
1
[}

Name = . SO

Address ...

City.

My Dealer is.

NOVEMBER, 1955

I

l

TRY THIS ONE (Continued)
PROTECTING SCHEMATICS

Service technicians, engineers and ex-
perimenters often maintain a vast num-
ber of schematics—many of them hand-
made. To preserve them, spray each
sheet with Acrylic or similar eclear
lacquer. This prevents such disfigure-
ments as fingerprints, smears and ag-
ing.—G. Samkofsky

TUBE-TESTER MODIFICATION

Desiring a reliable tester for detect-
ing intermittent heaters and filaments
in tubes, I devised a simple circuit
modification for the Heathkit TC-1 and
similar free-point type tube testers. The
neon-lamp type continuity tester fre-
quently recommended is worthless in
this application because it does not per-
mit the tube to heat up so the inter-
mittent can develop.

This modification (see diagram) uses
a minimum of parts and is simple to
install and use. The only parts required
are the s.p.s.t. normally closed monen-

Ayl dd

FIL TRaNS

-o\% -
= 7 t j 1%
OPEN HERE
j?ﬁl* rt]
i 5 z * 9 f
-0 | - T0
o
FLSWD o o 1 SELECTOR BANK

| [N°43 PILOT
|

1 SPST Sw

A simple modification tests intermittent
tube heaters and filaments.

tary toggle switch and a type 43 pilot
lamp and socket. These components are
enclosed in dashed lines. The rest of the
tube tester operates normally.

To check for intermittent heaters
and filaments—particularly in metal
tubes—Ilet the tube warm up in the
tester and then open the switch while
watching the indicator lamp. It lights
steadily when the tube is good and
flashes on and off when it is intermit-
tent.

I installed the indicator lamp in the
spare-socket blank and the toggle
switch on the right-hand end of the
selector switch bank. A type 43 pilot
lamp is recommended as an indicator
because it carries the current drawn
by most tubes with a low voltage drop.
—L. M. Dilley

HANDY CHEATER CORD

I've serviced several TV sets that
were mounted in a bookcase or installed
in a wall. It’s always a problem to find
a convenient place to plug in a stand-

| ard cheater cord.

I solved this problem by replacing the
a.c. plug on a standard cheater cord
with a male interlock plug. I then use
this cord to connect between the back
of the set being serviced and its chassis
plug.—Pill Kane

For the firgé time...

g

Model 1012
Amplifier/Preamp

FEverybody can own

HI-FI with
NEWCOMB

COMPACT

AMPLIFIERS

and FM-AM TUNERS
EXPENSIVE BUILT-INS

UNNECESSARY

Here is an entirely new concept
in high fidelity enjoyment creat-
ed by Newcomb, the originator
of the “compact” design. Ampli-
fier/preamp units and AM-FM
tuners in beautiful new satin
gold finish, so small they fit your
convenient chairside table top.
Makes expensive built-ins un-
necessary. No technical knowl-
edge necessary to connect. Per-
formance to please the most
ardent hi-i fan. Combination
amplifier/preamp units available
in 10, 12, or 20 watt output, with
all the exclusive recognized New-
comb features. Not only techni=
cally superb but audibly better.

Economical high-efficiency AM-
FM tiner, or deluxe model with
many advanced features available
in matching design.

THE YEAR’S GREATEST

HI-FI SENSATION

NEWCOMB
THE SOUND OF QUALITY SINCE 1937

SEE YOUR NEAREST
DEALER OR WRITE
FOR DETAILS NOW!

NEWCOMB, Dept. RE-11
6824 Lexington Ave., Hollywood 38, Calif.

Enclosed is 25¢. Please send me new
booklet *‘Hi-Fi1 is for Everybody."

Send name of nearest Newcomb dealer
and complete details about the Newcomd
Compact.
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WANT POWER & VERSATILITY?

FOLLOW THE
LEADER...

6V & 12V BATTERY
ELIMINATOR & CHARGER #1050

e operates 8V and 12V auto radios for serv-

icing and sales demonstration.

charges 6V and 12V storage and Edison

Batteries.

operates mobile and marine receivers,

transmitters, boat lights, electric trains,

projection and other equipment.
SPECIFICATIONS

6-Volf range: 0-8V (up to 20 Amp.)

12-Volt range: 0-16V (up to 10 Amp.)

variac-type transformer for continu-

ously variable voltage adjustment.

reads volts and amperes at same time

on 2 separate meters.

Transformer primary and secondary

fully protected.

.

In stock at local jobbers throughout the
world. Write for free Catalog CB-11.
Prices 5% higher on Wess Coost
zm 84 Withers Street
Sl Brooklyn 11, N. Y.

Need a Tube Tester?

FOLLOW THE
LEADER ...

/o4

o YYYY

‘ TUBE TESTER #625

KIT $34.95 Wired $49.95
| = m
a,c

3 600-mil
series string
type tubes.

More Servicemen buy EICOTUBETESTERS
—in KIT and wired form —than any others
sold through distributors. Why? Because
EICO gives you the MOST value at LOW-
EST cost.

o Test all conventional & TV tubes and pilot
lights.

e 10 individual lever-type element switches.

¢ Illuminated anti-backlash rollchart kept up-to-
date by EICO’s Engineering Dept.

e 414" meter, 3-color "Good-Bad’* scale.
e Line-adjust control. Blank socketfor new tubes.
Protective overload bulb

In stock at your local jobber. Write for free
Catalog CT-11 Prices 5% higher on West Coost.
ELECTRONIC INSTRUMENT CO., INC.
84 Withers Street * Brooklyn 11, N. Y.

Only 323.50

= MODEL AX-524
ROCKET DIRECTRONIC
MOTORLESS TV ANTENNA
360° ELECTRONICALLY
E// X —4E SWITCHED BEAM
~ In

v

the tringe or ultra-fringe.
the NEW 1955 Motorle:
tronic will out-perform any or-
dinary antennas. This  sensa
tional new 360° UN-VIES TN
“taround the compass’ reception WITH.
Provides superb whost-firee picture clar
‘5 comains  Hi-Pac¢
tensile strength, 24 hi-
neluding 6 Mulli-purpose
‘hed tie rods, Um\elsal
n1ps. Beam Selector Switeh, 75’ Low
h)ss UHF-VHF T\Iblllm TR] X Cal)le
e

Super UHF RECEPTION
HI-GAIN
YAGI

Provides wumanteed
sensational UHF fringe
reception. Amazing
sensitivity provides up
o 30 db gain, using
2. 4. or 6 bay stacked
arrays, Ghosts. iiter-
ference minimized or
eliminate@. Each serv-

Antenna offer
OUT Rotors.

iceman’'s array pro-

« vides 4 directors. 2

R folded dipoles, 2 re-
Covering flectors. And our low
ori insures a low

hannels 27-62 cost installation. Se-

hannels 47.83
Ma!ched stacking bars $0.30 pr.

the maodel re-
Suired in_your area,

NEW LOW PRICE!

RADIART TELEROTOR

TR-2 at new
Powerful.

Radiart's famous
money-saviug prlce.
rugged. weather-proof — handles
installations up to 150 Ibs, Con-
trol box Hght indicates orienta-
tion of antenna. Factory Iubri-
cated for life. Truly a good buy
at our new price. Uses 8-cond.
wire. 8-cond, wire.....$0.08 ft.

MODEL TR-2

FALL CATALOG AVAILABLE

« BARGAIN

Greatest
2 BAY 16 ELEMENT
CONICAL ARRAY

$4.9

Hi-gain _16-element
sturdy 3&” hi-tensile
elements. For frinfe use. Com-
nlete coverage of Ch. 2 thru 13.
Packed in cartons m’ three 16-cle-
ment arrays per carton. with tie
ruds at $14.95 pe: carton, s:mgg

EACH IN
LOTS OF 3

Single Lots
£5.30 Each

conical  with
alwmnum

SN Samand 18-element nray.
1 carton of 6 arrays—
no tie rods -
4 bLay stacking assembly
R LS

13.50
1.95

FAMOUS ROCKET _
ZOOM-UP TOWERS &

e Sturay e Reilable e Easiest instaliation %

Eeonumize with Rocket Zoom-up  Towers.

fers quickest. easiest wny to make an instial.
lation up to 50°. Each Bection telescopes in-
side the other—to crect.

simply slitde out each

section in its wuwrn—insert bolt thru section
helow—tighten to keep mast from turning.
Each tower complete with guy rings. hoits.

and mounting base suitable for peak or

roof.  Hawndsome and sturdy. Rocket Zoom-
ups offer vou economy and long life, Order
by size.

’
20 .$ 8.75 30" ....8$13.95 a

v v
40 17.95 50 24.95

(Deduct 10% discount in lots of 3) B

100 ft. UHF Tubular Lo-Loss Lead.. . ...%$4.95
PAM-9 Chimney Mount with Slr'lppmz ... 1.49
TWA Lighining Arrestor .69
BO Barkhausen ENminator .................... .69

UHF CORNER REFLECTOR
IS 3299 EACH IN

LOTS OF 6
SINGLE LOTS $3.50 EACH

This hi-gain UHF Corner Reflcctor can

only he offered you at this low. low

price for a short time. 8 to 11 «lb Zain

across UHF band. Order Model F.&
—

OF CLEVELAND

THE HOUSE OF TV VALUES

4608 Euclid Ave., Dept. E-11, Cleveland 3, Ohio
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TRY THIS ONE (Continued)

RE: AUDIO SWITCHING

On page 133 of the March issue a
reader described his method of auto-
matically switching the outputs of a
TV set, FM tuner and phono preampli-
fier to the input of his audio amplifier
system. I believe that my system is con-
siderably simpler and just as effective.
I simply connect the secondaries of the
output transformers in series as shown
and feed them into the amplifier input.

OUTPUT TRANS (3)

e |

FM TUNER g“g
PriOND PREAMP g'l%
B
A

INPUT TO AUDIO AMPL

TV SET

SPKR (IF USED)

If the phono preamplifier or tuncr does
not have an output transformer, one
can be added at a small cost. Most am-
plifiers have a high-impedance input
(about % megohm) so there are prac-
tically no losses in the idle transform-
ers. There are no switches, and the
speaker of the TV set may also be used.
—Thomas L. Bartholomew
(Surprisingly enough, this circuit
works quite well. Shorting out the two
idle transformer secondaries did not
cause a noticeable change in response or
volume when the connecting leads were
kept short. Too, we found that this
trick can be used to connect several re-

ceivers to a common speaker. We re-
moved 6-inch speakers from the TV
set and a three-tube a.c.—d.c. record

player and connected the output trans-
former secondaries in series with the
secondary on a large AM console with
a good 12-inch speaker. This speaker
was then connected across A-B.—
Editor)

SINGING GUY WIRES

The winds up here in the shadow of
Buckingham Mountain (Pa.) often
reach gale velocity, but we hadn’t ex-
pected they’d annoy the customer for
whom we’d installed an antenna.

He complained that a singing noise
kept the family awake. Yet each time
our service truck went out, the noise
was nonexistent so we awaited a really
big wind and hot-footed out right away.

The antenna’s guy wires were really
humming a tune as they were whipped
about by the blow. We quieted the or-
chestra by wrapping each wire with a
6- to 12-inch strip of heavy felt in a
spiral, halfway between the top and
bottom, and securing the ends with
tape. Acting like a finger on a vibrating
violin string, the felt dampened the
oscillations of the guy wires and ended
the “singing.”—Henry Josephs END

RADIO-ELECTRONICS
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Russell D.
Gawne joined G-C
Electronics Manu-
facturing Co., a
new division of
General Cement
Manufacturing Co.,
Rockford, Il1l. A
15-year veteran in
the electronies in-

<

Russell Gawne

tive and district sales manager for
Channel Master Co.

Robert W. Fel-
ber joined Ameri-
can Phenolic Corp.,
Chicago, as head
of the newly or-
ganized Communi-
ty TV Division. He

Albert J.
Harcher was ap-
pointed plant man-
ager of the CBS-
Hytron TV picture-
tube plant in Kala-
mazoo, Mich. He
was heretofore
plant manager of
the Newburyport

B

A. J. Harcher

TV picture-tube plant.

Gerald Ric
Electronic Defense
at Mountain View.

Gerald C. Rich
was appointed
manager of the
Sylvania Micro-
wave Tube Lab-
oratory at Moun-
tain View, Calif.
He was formerly
manager of tech-
nical liaison at the
Laboratory located

dustry, he was for-
rerly sales manager of Crescent In-

dustries Home Instrument Division and ager

was formerly na-
tional service man-
of Stewart-

Robt. Felber

assistant to the vice president of Warner. In his new

Webster-(?h}cago. G-C Electronics is position Felber will devote his full

merchandising packaged replacement o 5 to sales engineering of Amphenol

Stackpole carbon resistors. cables, connectors, related components.
Aribert Bombe = Michael P. Fuma-

joined the staff of
Finney Co., Cleve-
land, as a special
sales representa-
tive. He will niake
his headquarters
in Glenview, IlI.
Bombe had been
special representa-

s
N
o i

Aihert Bomabe

} >
M. P. Fumarola

rola joined JFD
Manufacturing Co.,
Brooklyn, N. Y, as
publicity director.
He has had wide
experience in in-
dustrial and con-
sumer public rela-
tions in other fields.

Philip A. Port-
noy, executive as-
sistant to Harry R.
Ashley, president 5
of Electronic In- >
strument Co., Inc.,
Brooklyn, N. Y,
was appointed vice
president of the
corporation which
manufactures Eico kits and
ments.

Obituary

Fielding Simmons, Jr., plant manager
of the Sprague Electrie Co.’s operation
at Nashua, N. H., died recently after a
short illness.

P. A. Portnoy

instru-

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Dia-
grams Explained”, absolutely FREE! Just off
the press! Gives complete 11x22” Schematic Dia-
grams on leading models Radio and Television
Sets. Easy-to-read, large 814x11” pages, with full instructions
on how to read and use the diagrams. A “must” in every
Radio and Television service-man’s repair kit. You get this
valuable book as a FREE Gift for asking to see Coyne’s great
new 6-book set, “Applied Practical Radio-Television”!

At Last! Money-Making "Know-How"
on Transistors, Color TV and Servicing

Coyne’s great new 6-volume set gives you all the answers to
servicing problems—quickly! For basic “know-how” that is easy
to understand, you’ll find everything you want in volumes 1 to
b which contain over 5000 practical facts and data. They cover
every step from principles to installing, servicing, trouble-shoot-
ing and aligning all types of radio and TV sets. So up-to-date
it includes COLOR TV and UHF, adapters, converters. Also
covers latest data on TRANSISTORS.

Extra! 900-Page Television Cyclopedia Included
And then, for speedy on-the-job use, you get volume 6-—the
famous Coyne TELEVISION CYCLOPEDIA. It answers today’s
television problems on servicing, alignment, installation and
others. In easy-to-find ABC order, cross indexed. Use this 6 vol-
ume TV-RADIO LIBRARY free for 7 days; get the valuable
Servicing Bock ABSOLUTELY FREE!

COYNE

NOVEMBER,

ELECTRICAL SCHOOL

360 S. Paulina St., Dept. CEIREM Chicago 12, fII.
1955

Get This Valuable Book ™ Just for Examining COYNES New 6-Volume Set

YEONSIN Puesset oay
CHNANLINT VEIRTES § Q1IVE

SHANOKI BOWANILL ¥ DigwR
WoNYN Snisoliey sreoars 3
SRIMSRES NNSRTAN P NINPLE

i
16
2l

SEND NO MONEY! Just mail coupon for 6-volume set
on 7 days free trial. We’ll include book of 150 TV-Radio Patterns
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per
month until $22.50 plus postage is paid. (Cash 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!

FREE BOOK —FREE TRIAL COUPON!

Educational Book Publishing Division

Where Employed...

( ) Check here if you want library sent COD. You pay postman
$20.95 plus COD postage on delivery. 7-day money-back guarantee.

s -
I COYNE ELECTRICAL SCHOOL, Dept. B5-T1 1
§ 500 S. Paulina St., Chicago 12, liI 1
§ YES! Send é-volume "Applied Practical Radio-Television™ for 7 days FREE 0
I TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE. ]
g Name Age. [ ]
y  Address S — . |
City Zone ... S1a1 6. e o 1

]

]

]

4

i
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HERE'S WHAT YOU GET
@ 63 High Stability ERIE Disc or

Tubular Ceramicons

@ 18 Popular Values

@ Handy, Convenient 18 Section

Plastic Storage Case

@ Exceptional Value

ORDER NOW
From Your
ERIE -
DISTRIBUTOR .

&

@

®

¢ HERE'S WHAT YOU SAVE
@ REGULAR PRICE

ﬁ 63 Piece ERIE Ceramicon

@ Assortment . .. ... ... $15.00
@ 18 Section Plastic Case . 1.75
: Total Value $16.75
€ YOUPAY......... $10.65
¢ YOUSAVE ........ $ 6.10

ERIE [ELECTRONICS DISTRIBUTOR DIVISION
ERIE RESISTOR CORPORATION

Main Offices: ERIE, PA-
Factories: ERIE, PA. »+ LONDON; NGLAND + TRENTON, ONTARIO

"SENSATIONAL CHANGER SALE)

Repeated by Popular Request
Our Lowest Prices Ever . . .

630 FA9 FOR 24" & 27"
CUSTOM INSTALLATION

(1) 630 FA9 Chas- | (1) 630 FA9 Chas-
s

si sis
(2) 24" Sylvania (2) 27”7 Sylvania
aluminized sjil- aluminized sil-
ver screen pict ver screen Pict
tube tube
Heavy duty tube | (3) Heavy duty tube
mounting maounting brack-
brackets ets
Knabs, ion trap. | (4) Knaobs. ion trap,
hardware, etc. hardware, etc.

$214.95 | $239.95

with 12”7 RCA Spkr. | with 12 RCA Spkr.

630 FA9 FOR 217
CUSTOM INSTALLATION

3

(4

L]
With 217 Sylvania Alumin. tube (silver
screen), hecavy duty tube mounting
brackets, knobs, lon trap, hard- s]gg 95
ware, etc. 12” RCA specaker .

W. E. Elec Power Line Amplifier
£D162308; 3 tube operation compl. with
ruggerized 61L.8GY, 6SJTGY. Sz g
6SC7GTY. M

ToI e Phaoss Tt . $0.99

NOVEMBER ONLY

Order Now And Save

v

WEBSTER (NEWEST MODEL): Automatic
shut off, Hi-fi ceramic cartridge with dual $2387

sapphire styli. Heavy duty 2 pole motor.
Plays 7-10-12” records. Regularly $37.50

VM TRIOMATIC: 3 speed intermix with$2297
sapphire dual styli. Reg. $34.50

WEBSTER latest model 3 speed hi-fi changer

with GE Reluctance RPX 050 cartridee.

Heavy duty 4 pole motor, Automatic shutoff. 32787
Reg. $40.00

GARRARD RC 80: 3 speed. One of finest

British changers. Automatic shutoff. Weighted
turntable. 4 pole motor. Complete with plug-in 33 749
head. Reg. $50.00

COLLARO RC 54: 3 speed. Fine British im-

port, automatic shut off, weighted turntable,

;11 po]le motor. Intermix. Complete with plug-in S3996

ead.

With Ronette Dual Sopphire Style, Hi-Fi Cart—$40.50

RECORD CHANGER BASES & BOARDS

10 Watt Hi-Fi Amplifier FREE CATALOG

Bases—$3.49 Mounting Boards—$1.87 | push-puil, pre- $19.95 Of latest hi-fi equipment

VM — Webster — Garrard — Collaro. Give model. amp., bass, treble, . Sent Upon Request
All merchandise is brand new, factory fresh & guaranteed. Mail & phone orders filled op receipt of certified
Check or 0 of 209, of items as a deposit. Balance C.0.D., F.O.B. factory N Y. Prices & specifications

subject to change without notice.

\_ AIREX RADIO CORP., 171 Washington St., N. Y. 7

€0 7-5218

Important Notice to SUBSCRIBERS

)f you're moving, please don't forget to sand us your address including the numbers shown
beside your name, as well as your new address. If possible, send us your address label from the
Jower right-hand cor-er of the front cover.

1f we receive this information before the 20th of the month, you will continue getting the

magazine without interruption.

Your cooperation will be most helpful and greatly appreciated. Please send your new address to:
Subscription Department RADIO-ELECTRONICS 25 W, Broadway, New York 7, N. Y.
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PEOPLE (Continved)

Personnel Notes

... Gwilym A. Price, president of
Westinghouse Electric Corp., was elect-
ed chairman and president. He con-
tinues as chief executive officer. Mark
W. Cresap, Jr. was elected executive
vice president and deputy chief execu-
tive officer. He was formerly vice pres-
ident and assistant to the president.

... Jacob H. Ruiter was appointed
manager of advertising and promotion
for the Technical Products Division of
Allen B. Du Mont Laboratories, Clif-
ton, N. J. He had been public relations
manager. Benjamin C. Bowker succeeds
him in his former position. Bowker
formerly headed his own public rela-
tions firm.

... G. Leonard Werner was named di-
rector of sales for Astatic Corp., Con-
neaut, Ohio. He was formerly general
sales manager. John P. Yohe, who had
been assistant purchasing agent, was
named director of purchases for the
company.

... Wilbert H. Steinkamp joined Weston
Electrical Instrument Corp., a subsid-
iary of Daystrom, Inc., Newark, N. J,,
as vice president of sales. He was pre-
viously vice president and general sales
manager of Beckman Instruments.

.. . Robert Zollars joined Shure Bros,
Chicago, as staff assistant to V. Machin,
vice president in charge of sales. He
was formerly a manufacturers’ repre-
sentative.

... Fritz A. Gross, authority on radar
ard electronic devices, was appointed
manager of Raytheon Manufacturing
Co.s Equipment Engineering Division,
Waltham, Mass. He had been chief
engineer of the division. Nathaniel B.
Nichols, former manager of Raytheon’s
Research Division, was named manager
of commercial equipment engineering
activities.

.. . Louis Martin joined Westinghouse
Electronic Tube Division, Elmira, N. Y.,
as general sales manager. Previously
he was general sales manager of Stand-
ard Coil Products Co. and had been
associated with RCA for approximately
15 years.

. . . Robert C. Sprague, Jr., Sprague
Electric, was reappointed chairman of
the RETMA Executive Committee of
the Industrial Relations Department.
J. H. Craft, Jr., Stromberg-Carlson,
was appointed chairman of the Service
Committee. Ray C. Ellis, Raytheon,
was named chairman of the Interna-
tional Department. The following RE-
TMA committee chairmen were reap-
pointed:—Glen McDaniel, general coun-
sel, Legal Committee; Douglas H. Car-
penter, JFD, Antenna Committee; Ed-
ward C. Tudor, I.LD.E.A.. Inc., Credit
Committee; John B. Swan, Jr., Philco,
Traffic Committee; and H. J. Hoffman.
Machlett Laboratories, Membership and
Scope Committee. END
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INTRODUCING
YOUR NEW

MODEL GCT-5

ECO

GRID CIRCUIT

TUBE TESTER
$2995 Slightly

higher

West
Now quickly and accurately detect “'pos-
itive grid" conditions in amplifier tubes used
in circuits employing a high value of grid
return resistance. EXCLUSIVE!

“‘HARD TO FIND™
TV TUBE FAULTS
' LOCATED FAST!

® Poor picture contrast

® Grainy picture

® Twisting, bending or pulling of the
picture

® AGC, RF, IF and Sync. Group tube faults

® Vertical jitter or bounce

® Sync. Buzz in the sound

® Any or all symptoms caused by sync.
pulse compression.

Stop guessing and substitution checking,
test and sell tubes with conviction on the
first call, avoid embarrasing and costly
callbacks.

Filament Selector Switch accommodates all
the latest tubes for TV and INDUSTRIAL uses.

FLY BACK INTERVAL
& INDUCTANCE
ANALYZER

Chetks horizontal cir-
cuits  without discon-
necting L

EC

MFG. CO.

5015 Penn Ave. So.
Minneapolis, Minn.

NOVEMBER, 1955

Another Seco Exclusivel

i

Merchandising and Promotion

Technical Appliance Corp., Sher-
burne, N. Y., designed a colorful wall

banner as a point-of-sale promotion |

FOR A BETTER PICTURE |
ON ANY TELEVISION SET

piece for its Taco antennas. It is avail- |

able to service technicians through Taco
distributors.

G-C Electronics Manufacturing Co.,
a division of General Cement Manufac-
turing Co., Rockford, Ill., is merchan-
dising its new G-C 60 line of Stackpole
carbon resistors in color-coded, hinged-

cover plastic boxes. The company de-
signed a self-service display rack hold-
ing 77 RETMA resistor values.

Pentron Corp., Chicago, is offering a
free prerecorded tape Moods in Music
to purchasers of its tape recorders.

ORRadio Industries, Opelika, Ala., is
under way on the largest fall and win-
ter advertising eampaign in its history
on its Irish brand magnetic tape.

JFD Manufacturing Co., Brooklyn,
N. Y., is packaging its Venus indoor
antennas in a newly designed carton
which doubles as a display stand. The
antennas are individually packaged in

npZZm=-2Z>

BUY DIRECT
FROM MANUFACTURER

BUY THE FINEST

TV RECEPTION
AT BIG SAVINGS

ALL ANTENNAS SOLD ON
MONEY-BACK GUARANTEE
METEOR MODEL 2-M 2 BAY
AMERICA’S LOWEST PRICE
FRINGE AREA ANTENNA

Engineered for
both VHF and

UHF — black
and white or
color. Specially

designed broad-
band 2 Bay Ar-
ray fordeep
fringe reception.
Has the new
electronic dipole
separators for
hizhest gain on
both high and
low bands. Gives
an unbelievably high 11.5 db gain. Excep-
tional front-to-back and front-to-side rejec-
tion of unwanted signals. All aluminum.
KWIK-RIG installation—pre-assembled.

$34.50 LIST with Stocking Kit. $17.25 NET.

< -
V/,
Y

< =

METEOR SINGLE BAY — MODEL M-1
$16.25 LIST
MODEL C-1

$8.15 NET.
SINGLE BAY
This highly
desirable
yagitype
meets the
reception
VHF require-
ments for
primary,
medium
fringe and
fringe areas
— Channels
2 — 13. Also for UHF in primary areas.
kngineered for strong front gain and has
low side and rear pick-up with wave-trap
principle for in-phase tuning. KWIK instal-

COMET

< =

< =

T lation—pre-assembled. Aluminum,
$19.75 LIST $9.95 NET
v STAR-KING MODEL S SERIES
For all areas where
broad reception 1is re-
quired. An outstanding
value in a Conical Type
T Antenna. Gives VHF
Super-fine reception for
v Channels 2 — 13,
KWIK - RIG installation
— completely pre-as-
sembled. All aluminum.
T Kl LiST NET
S-1 SINGLE BAY $9.99 $4.50
v 5-2 TWO BAY $18.00 $9.00
$-4 FOUR BAY $36.00 $18.00
2 Bay Stacking Kit—No, SK-2 $1.50
4 Bay Stacking Kit—No. SK-4 $1.95

< -

PLANET ‘‘SUPER-DE LUXE"
For the finest VHF All-Channel performance.
Channels 2 — 13. Highly recommended for
extreme fringe area use — for distances up
to 1560 miles and more. Eliminates co-
channel interference and has highest front-
to-back ration. Also designed for color.
KWIK-RIG pre-assembled. Aluminum,

MODEL LIST NET
P-1  Single Bay $34.95 $15.95
P-2  Bay Stacked Array $69.90 $31.90

All prices F.O.B. Burbank, California. DO
NOT REMIT MORE THAN PURCHASE
PRICE. You pay shipping charges on re-
ceipt of goods.

25% deposit required on all C.O.D. or-
ders. DEALER INQUIRIES SOLICITED.

FORD ELECTRONICS
4000 West Burbank Blvd
Burbank, California,

PLEASE SHIP ANTENNA NO.

[J Check or [] Money Order enclosed.
NAME
ADDRESS
QrTy

Dept. 114
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. and many more plus qualities!

Convenience and safety features galore — New automatic shut-off, positive lock-

ing of door, FCC authorized radio frequency . . ..
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ehuma,

EW Garage Door Opener

/P

Write today for descriptive literature.

/P

:P

®

4727 N. Damen Ave., Chicage 25, Il

Monufacturers of electronic equipment since 1928

m WOMPANY

mid by

EXPORT: Scheel International, Chicago, til.

BUSINESS (Continued)
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| gold or silver foil carrying a similar
| pattern to that on the carton.

| Finney Co., Cleveland, introduced its
new Geomatic series of broadband
u.h.f. TV antennas with an aggressive
promotion campaign. In addition to

| M. L. Finney, Jr., Finco general sales
I manager, reccives zipper case from A.
Fox of Allied Advertising. Watching
are H. Freed. left, and W. Zagar, of
| Allied.

advertising and direct mail, the com-
’ pany offered to double distributors’ ini-

tial orders of the antennas up to 12, at
\ no extra cost. The company announced

the promotion to its distributors by
sending them, by certified mail, a per-
sonalized zipper case containing litera-
ture outlining the entire campaign.

The Institute of High Fidelity Manu-
| facturers, Inc., New York City, adopted

-MEMBER"

INSTITUTE OF

\\\{ MAN(/,(\

~
—~y RA
S q
~ 5
Dy f 42
/.INC.%

£ 3

an insignia designed by Avery IWisher
of Fisher Radio, one of the members
of the group.

Production and Sales

RETMA reported the production of

PRECISION
MODEL 8 8

HIGH SENSITIVITY VIVM
and ELECTRONIC OHMMETER
Complete with 3-way Universal Test Probe

PEAK TO PEAK VOLTAGE
RANGES TO 3200 VOLTS

A compact wide range VIVM-Ohmmeter
for modern eclectronic circuit checking in
the laboratory, on the production line
and for general service-maintenance.
Features include Peak-to-Peak voltage
ranges which afford a new high in P-P
reading accuracy of pulsed wave-forms
in color or monochrome TV and similar
applications.

7 DISTINCTLY SEPARATE FUNCTIONS
40 SELECTED, WIDE-SPREAD RANGES

» 6 TRUE-ZERO-CENTER DC VOLT RANGES:
Constant 2624 Megs input resistance.
0 +1.2 6 +12 +60 +300 *i200 volts.

» 5 ELECTRONIC OHMMETER RANGES:
0—1000—10,000 ohms. 0—1-100—1000 Megs.

» 6 PLUS and 6 MINUS DC VOLT RANGES:
(Left-Hand-Zero) constant 133 Megohms input.
0—1.2—6—12—60—300—1200V.

» 6 HIGH IMPEDANCE RMS AC VOLT RANGES:
0—1.2—6—12--60--300--1200 volts

Input Characteristics: Up to 60V Range
3 Megs., 90 mmfd; 300 V -Range — 1 Meg.,
70 mmfd; 1200V Range — 4 Megs., 67 mmfd.

» 6 HIGH IMPEDANCE P-P AC VOLT RANGES:

0—3.2—16—32—-160-800—3200 volts
tnput Characteristics: Up to 160V Range
6 Megs., 90 mmfd; 300V Range —1 Meg.,
70 mmfd; 3200V Range — 4 Megs., 67 mmfd.

» 5 SPECIAL HIGH FREQUENCY PROBE RANGES:
0-1.2—-6—12—-60-300 volts RMS.

(Requires optional PRECISION RF-10A HF Probe},
Probe input capacity:—approximately 5 mmfd.

e ONE UNIVERSAL COAX. AC-DC*VIVM PROBE
serves all functions other than HF ranges.

e PEAK-TO-PEAK “RE-SET'' PUSH-BUTTON for
rapid ‘‘zero” return of special electronically
damped test circuit.

o EXTRA-LARGE 5%~ RUGGED PACE METER.
200 uA sensitivity +2% accuracy.

® 1% MULTIPLIERS and SHUNTS.

MODEL 88: complete with detachable AC
line cord, internal ohmmeter battery,
coaxial VIVM Probe and operating manuat.
Size: 535 x 7 x 3W”. o $69.75 net

ACCESSORIES FOR THE MODEL 88

RF-10A HF vacuum tube probe $14.40 net
TV-8 60 Kilavolt safety probe. 14.75 net
S87-1 Snap-on foldaway tilt-stand._.. 1.00 net

PRECISION APPARATUS (CO., INC.

70-31 84th Street, Glendale 27, L. I, N. Y.

Export: 458 Broodway, New York 13, U. 5. A,
Canada:Atlas Radio Corp., L1d., 560 King St. W.,Teronte 28
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BUSINESS

4,173,088 TV and 7,777,378 radio sets
for the first seven months of 1955,
compared with 3,152,132 TV sets and
5,324,620 radios for the 1954 period.

RETMA reported manufacturers’
sales of 5,429,817 TV picture tubes and
254,842,000 receiving tubes during the
first seven months of 1955. This cem-
pares with 4,471,584 picture and 189,-
856,000 receiving tubes for the 1954
period.

New Plants and Expansions

Precision Radiation Instruments, Inc.,
Los Angeles, purchased Radio Crafts-
men Inc., Chicago manufacturer of
high-fidelity components, which it will
operate as a wholly owned subsidiary.
John H. Cashman, president of Radio
Craftsmen, will serve in an advisory
capacity until the end of the year. Fre-
cision’s executive committee will oper-
ate Radio Craftsmen. Robert Kauf-
mann, vice president-advertising and
public relations of Precision, stated that
the executive committee is analyzing
and studying the company’s future
sales policy. It has not been decided
whether distributors will be used, but
according to Lee Goodman, vice presi-
dent—sales, dealers are being informed
that Craftsmen merchandise will not
be sold direct to the public from the
factory.

RCA Tube Division, Harrison, N. J,,
Jeased a new warehouse and office build-

o e
® o 0
0 000

e 9 @ O '"QQE

No. 315K 5" OSCILLOSCOPE

® Has frequency compensated vertical and hunznntal
attenuators along with identical vertical & horizon
ta) amplifiers (within 6DB through 500KC).

e Uses SCP1 type tube with post accelerator. Both
horizontal and vertical sections are cathode-follower
input type and are AC coupled. Qutputs are pu:h-puil,

® Basic sensitivity is approximatety 250 millivelts per
inch.

® Sweep rate from approximately 10 cycles to 100KC.
Hard vacuum type sweep circuit.

Kit Price $49.95
%Q-&- o . VACUUM

stable readinas . n
o large, rugged 71/3”
AC scale; 25 MEG,

(Continued)

ing in Los Angeles as a centralized dis-
tribution point for its tubes in Cali-
fornia, Arizona and Nevada.

Elgin National Watch Co., Elgin, I11,,
established warehouse and distribution
facilities in Elgin for two of its West
Coast subsidiaries, American Micro-
phone Co., Pasadena, and Advance Re-
lay Co., Burbank.

Raytheon Manufacturing Co., Wal-
tham, Mass., established a laboratory
at White Sands Proving Grounds, Las
Cruces, N. M. The laboratory is being
set up by the Missile and Radar Divi-
ston of Raytheon’s Equipment Opera-
tions.

Xcelite, Inc., Orchard Park, N. Y.,
acquired a new building which increases
its production facilities for screw
drivers, nut drivers, etc., by 25%.

Sylvania Electric Products, New
York, has formed a new company with
Thorn Electrical Industries Ltd., Lon-
don, for the manufacture of black-and-
white TV picture tubes in England.

British Industries Corp. moved from
New York City to larger quarters at
80 Shore Rd., Port Washington, N. Y.

Berlant-Concertone, Los Angeles,
established Eastern warehouse facili-
ties through the appointment of Elee-
tronic Corp. of America, New Bruns-
wick, N. J., as factory parts exchange
warehouse.

No. 308K 82" OSCILLOSCOPE

* Does nvory(hmg more expensive scopes can do and
does it bette

® Full 815" tube designed specially for this mcdel.

e Voltage regulated.

& Electronic magnifier allows any part of a signal {o
be magnified up to 10 times cquivatent to 70" of
horizontal deflection,

e High Frequency—Low Frequnncy—Normal Frequency—
Synchronization Circuit
Separate intensifier anode

PLUS dozens of other fexturos

found only in more expensive

scopes.

TUBE VOLTMETER

Kit Price $129.95
Wired $229.50

NEW PRECISE MODEL 9071 . . VACUUM

TUBE VOLTMETER WITH VR PRECISE

again the leader—featuring the FIRST VTVM Balance C o D
with TRUE VOLTAGE REGULATION. NEW .

TYPE VR TUBE assures true. accurate and in advance.

o drift . . . no shift
meter; separate SV

input on DC true zero

ELECTRONIC

1419 N. THIRD STREET

WHOLESALERS

center; deeply etched aluminum  panel;
sturdy steal case: step-by-step 3 color con- | 1419 N. 3rd St.,
struction book. Wwt.: 11 lbs. Size: 11”7 x 8"
x 57, | Please send
9071K Kit Price $35.95 |
Factory wired $49.95 [
| Name
l Address....

HARRISBURG, PENNA.

NOVEMBER, 1955

“Don’t play it until I get back
with a JENSEN NEEDLE.”

Ve
5
O
\
N\
|\ N
1 AN
|
| 3
L &
- &

—NEW, ADVANCED Precise TEST EQUIPMENT—

KIT FORM—ALL NEW COMPONENTS—NO SURPLUS

No. 111K TUBE TESTER

CHECKS BOTH EMISSION & GM SEPARATELY
Allows ﬂlamen( current to bte measured directly on

the mete!

Checks Ac DC tubes & indicates ‘‘Voltage Sipping.”’
Tests horizontal sweep tubes by pulse emission.
Tests all tubes for emission and GM at the flick of

the switch manipulation.

Measures tube bias directly.
Tests ail types of tubes in-

cluding latest types & cath

ede ray tubes.

SEND FOR COMPLETE CATALOG OF PRECISE EQUIPMENT
Send complete shipping instructions plus 25% deposit.
or, deduct 2% for check or money order

ELECTRONIC WHOLESALERS,
Harrisburg, Pa.

Kit Price $69.95 |
Wired $139.95
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S— s BUSINESS (Continued)

ALLIED’S Joe

SPECIAL 100-PAGE o
Servic
HI-FI CATALOG s
_ says:

RCA is considering inereasing its
capital by $100,000,000 through the
issuance of subordinated -convertible
debentures. The additional finanecing
anticipates of future expansion needs.

United Transformer Co., New York,
has begun operations at its new Pacific

'Vour ulde

to angeasy. “y, ~N Division plant in Los Angeles.
understanding ov can'l ef i

of Hi-Fi—plus the g So,ne""'ng RCA Service Co., Camden, N. J.

world’s largest
selection of

i Hi-Fi systems
W and components

i

1

for 'm""'ng opened new facilities in New York
. 4 eSpeciq"y City, for the maintenance and modifi-
QUG’Hy and 3 cation of all RCA commerecial and in-
Re’labi’i"yn

dustrial electronic equipment. The new

shop supplements the company’s sim-
TRADE MARK REG. U.S. PAT. OFF.

o

ilar facilities in Camden.

Business Briefs
This leading 100-page book shows you how
to select a Hi-Fi music system at lowest
cost. Tells you what to look for in each
unit; shows many handsome, practical in-
stallation ideas. Offers you the world’s
largest selection of complete systems and
individual units from which to make your

. . . Raytheon Manufacturing Co., Wal-
tham, Mass., has established a coopera-
tive plan with Rensselaer Polytechnic
Institute whereby electrical engineer-

the original lubricant
and cleaner for quiet-
ing noisy controls and

money-saving choice. To understand Hi- switches, costs little i 3 . g g 8
Fi, to own the best for less, you'll want th ’ h ingystudents ,recelve p! ac.tlcal training
this invaluable catalog. It's FREE—write more than the cheapest at Raytheon’s laboratories and fac-
for your copy today. imitations, but the name tories.

ALLIED R ADIO assures you are getting

the best. . .. RADIO-ELECTRONICS joined

1 . H(‘:"FL m:; 'Q'."'c't:ﬁ,{:'} eI e SRS TR the Institute of High Fidelity Manu-

T o

: 0k TS facturers’ Inc., New York City, as as-
ALLIED RADIO CORP., Dept. C-115 e BETTER SERVICEEng:LEns sociate member.

100 N. Western Ave., Chi 80, lii, - " "
EEOTnIANS ) il g A ENCRYMWHERE . . . Pyramid Electric Co., North Ber-
O Send FREE High Fidelity Catalog 2 f S manufactured by gen, N. J., reports that its capacitor
Name i | 9 Q u ’ E T R o l E sales to jobbers for the first six months
. g1 9 of 1955 were better than 50¢, ahead of
j§ 3 * COMPANY the total for the preceding year.

City Zone State i e o Spartanbu .

G g g souihCareliu . . . Hickok Electrical Instrument Co.,

mg | Cleveland, was appointed exclusive
UP TO 90% OFF LIST PRICES U. S. distributor for industrial elec-
tronic-electrical measuring instruments
made by Dawe Instruments Lt., London.

INTRODUCING Stantey’s
gensational Coupon
premium Offer!

For every dollar you spend

b you'il " . .
for parts gé:"’;"’;(:"eﬁ’(;lee?é Standard Brands and TYPE PRICE|TYPE PRICE|TYPE PRICETYPE PRICE | . .. United Catalog Publishers, New
able for FREE gifts! 9 indi-| 0Z4 45(6AL7GT .70/ 6SATGT .50/ 12SH7 _ .47 N ! . , 3P
gitts Ineluge, *se e or et (BhaT 7 GASIC (30 8Scr | 130 issizer ‘50| | York City, changed the name of Radio’s
m over the counter. All ¢ RTMA IL4 .56/ 6ASE  2.00 (SG7 43/ 128K7 50 - ‘oni ine oui o
seil them over o Al tuves RTMA 1LY oS UL S o Master, its electronic buying gul.de and
y fullvear  |LA4  .66/6AT6 _ .40 6SJ7GT .3512SN7GT .60| | reference volume, to The Radio-Elec-
e o Same day service |LBJ 66 6AUSGT .70 6SK7 50/ 12SQ7GT .44 3 4 c
T ILC6 ‘66 6AU6 46 6SL7GT .70/ 14A5 ‘59 tronic Master, effective with the 1956
PARTS SPECIALS TILL DEC. 1S , | 1LD5 66 GAVSGT .85 6SN7GT .60|14A7 ‘35 iy
REPEAT! (20th) editi
AC-DC PHONO| UNIVERSAL MICA CON- speciaLs | ILE3 .66 BAX5GT .59(6SQ7GT .44 14B6 40 ) on.
AMPLIFIER 4-Prong DENSER KITS DE‘I;:ILLI . |t(;5 gg ?g.}i% gg 2&/64%1% 38 141Q7 .52
' Vibrator | S 1st |ILHY .86 6 . . 6G 1.18 i i idelity
Attention: | perfect replace- Szo; PPor' Fim | Disregara [ ILNS 49 6BCS (55 6W6 .60 LASEE O e The Institute of High Fidelity
Schoots. Ex- | (SIS 7 3581 land TV weesie | Mirvoe [ INSGT 32 GBEG S0 SWSGT 150 gry 5ol | Manufacturers, Inc., New York City,
i ters, . B . . b . . . . . M
perimenters. [S01M. | o[BiE;50" 10 2% 5o [ 188 67 RBHG .61 6Xs -39 254767 1.50| | is sponsoring a High-Fidelity Show in
) ; . r 4. 183 .65 49 6X5GT . [ DA 2 : g
Heres 2 anit §D:k‘§," Nm:;%gn}: No. SE ‘si ro %500 18 'ss‘EEJKG; 'Z§‘§X§ 78 goaveeT 5% | the Benjamin Franklin Hotel, in Phila-
a f 50 . r i . i c . bl .
tone conrorang $therst ©ay T2 | ssias N\l 3 8BNe 39 TR xL 47 2580GGT .90 delphia, Nov. 4-6. The institute, in con-
1 tral. "L - © COSINE . j B N 1 1 .
s S oot 200 etaiee 7O vaRes 020 | Yon  Daleueay ajas sz a| | Junction with the West Coust Blec-
put. Comes com- vaily ‘boxcd. popular TV de- 10t e %% 1 2b21  1.00/6BQ7A  80|7A7 ‘45/25266T 42| , tronic Manufacturers, will also sponsor
D et e T Steck Ne. |Newcasinetype | 1000125 | 3y3G 80 6B27 .90 7A8 463545 48| | the 1956 Los Angeles High-Tidelity
SE-116 or anti- tig- 35B5 .52 .
gram. Com-| |, e £ 2X2A  1.00/6BY5G .60 7BS 41 o
bictely wired $328 dgn \Compicte with| cemamicon 3D6 45 6Ci .39 787 wascs  sip | Music Show to be held Feb. 8-11.
200 Ok | BEe o 60 s Bes AN KIT |3LF4 .80/6C5 .36 7B8 .47/35L6GT .48 . . .
use. Uses 5083 |, 3318 §0g E2035. 2.9 assortment or 304 62 6C6 150/ 7C4 a035w1 39] | . . . Erie Resistor Corp., Erie, Pa,, has
Individually 2‘°‘; “-B . = — |50 CE"TTicgeiGT gg‘ggggG l'??z ;gg ;‘5‘ g:;; -Z‘I’ | expanded the line of Corning Glass
5 ises. biplates, 5 o . o d b o o D
boxed. Less 25 Paper BY.Pass mesisTor KITI{ L1 con. 37s 70l 606 50 7F8 70352567 .39] | Products for which it is a distributor,
Stock o, |25 assorted by- O e densers Pour UG 49(6ES 46 |7Y4 .35 50B5 .52 to include additional fixed glass capa-
sE-1s8 |BES L cordoneljwanted ohms. | S5 PG TSV L7116F6 AG[12ATE 465005 S1) | o of midget rotary tri
Lots 9 g uiar sizes and :v/mnlco;ed & 5Y3GT .39 6H6GT .40 I2AT7 .68 50L6 .48 S midget rotary trimmers.
& 6. €2 -VJ voltages, Jtock ¥z, 1. 2 watt IStock No. 162 5Y4G 4364 2.00/ I2AU6 .46 50L6GT .45
No. SE-163 . " .
L9033 5 4o Kit of 25 P ok e aal 5199 Eachi5g3 47 615GT .40/ 12AU7 6075 o RCA Service Co., Camden, N. J,,
i | Each Lots of 5 524 .54/6J6 .49 12AV6 .46 77 . N T N
e S OTE 990‘»«“, ea. 1.89 a7 .59/617 45 12AX7  .70/78 30| | :ip(;r;soggdiadg gigesim&%‘r for execu
.40/ 12A .90/80 .35 v n service or-
FREE uith]_bachiis2e) o g:?u :33 SE;GT gg 12812 .gg 83v 0l | ganizations. ’
lve oa.95 Sylvania "“?}"“L.-'“h‘; 6AF3  .80(6L7 .44 12B4 70/ 117L7GT 2.00
V. . r H . .
P, e phiiipe screwdriver, Rat head| BAGS .56/ 6N7 .61/ 12BE6 .50/ 1I7N7GT2.001 | . = The Electronic Distributors Re-
screwdriver, alignment tool and| 6AH6 .80/6Q7 45 12BH7 .70/ 117P7GT2.00 .
Bolystycancjcases 6AK5 .80 6S4 .48/ 12BY7  .68/11723 .37, search Institute, 1107 Church St.,
Oui tubes comits from. such isurplus Open Account  |BALS 4416876 .47)128A7  .52[117Z6GT .05, | Fyapston, IIl, was established as a
sources as gov't agencies, receiver To Rated Firms R . .
mfgs.. ote. Most are new. balance from management service for electronic dis-
gov't and other equipment. 1 tributors
TERMS 37 i i o tanley ELECTRONICS core |
H ggs"z’a‘é'é“'%‘?fs si?é’egf’“n'l?m&ffﬂ;flﬁ y * . . . A Canadian IRE Convention to be
mo i . La} - . 5 . .
maney refunded with order. NO_MIN ] 935 MAIN AVENUE - PASSAIC, N. J. held in Toronto in October, 1956, is be-
ing planned. END
{SEND FOR PARTS AND TUBE LISTING opept. RE.11 GRegory 1-2498
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I Wire Record-Playback Head 1

Used in Wireway. St. George, Crescent. etc. S 95'
Precision-buill (rinle coil (including erase) 6
Standard 4 pin base, SPECTAL!

WIRE RECORD TURNTABLE for wire take-up &
-.1.6

l dise play. 61%” 0.D. Moulded bakelite l
<5 HEAVY DUTY RECORDING Mo-
l TOR (RM4 ty EAL for
WIRFE. 'l‘\l'l- nr DIQC RIC()HD
ING. 1i5V.AC: pole. snlent
] operating, 57167 shaft, [ ]
vl X 2::, R Less mlg plate .n“hlv
P, - =1
l ************************* I
i TV Focus Coils, EM-PM Type, 1
" 1100 ohm coil 1
1 P - . 1.49
I Tl{OM AGNFTIC 300 ohm eoil. 13 l
1.0, . B 1.49
PHILCO TV TURRET TUNER Pt. 276-3109. less
coil. contact strips) for '48 & 49 models 1.49
Above {uner with 3 socket wired RF strip 1.98
l MINIATURE INPUT TRANSFORMER (" sq )
for (,Amx(w MIKES,  LO-IMP,  PICK Ul’\ ete
ea. 75c. 3/1.98 f |
PHONO TURNTABLE FELT COVERS ' lhown
eenter hole. 10" size 29¢. 12" 39c¢ I
PHOTOELECTRIC CELL (Sclenium) Wood cased.

Converts Light into Eleelr.city 10 operate Relays I
Instruments, ete, 21/6x114x4% 98

EXPERIMENTAL TUBES for 'Test. Rescarch,
l\:hrm]s Oil fil. tested. Kit of 40 asstd. reeve. l
vpes ...

] ************************* i

' Clear, simple INSTRUCTIONS supplied with every '
cone or rebair kit order

l Kit “A'——SPEAKER CONES . . An assortment of '
popular sizes 4” (o 127, inel. oval. Less voice

. coils. Kit of 12 assortod. '
Kit “*B"—DELUXE CONE KIT . . . Sume as
above. but containing larger variety of 20

B | assortea cones 2908 |
Kit "‘C’"-.SPEAKER REPAIR KIT . . . A PROFES-

' SIONAL ASSOKRTMENT of Rings. Spiders, Voice '
Cunil Forms. Felt. Chamois Lthr. Shim Kit. Ce-

' ment & Instruetions. - .2.49 l

B!!Special!!.. Both Kits “A” & “C" Only 3.95
| KA A A A A A A A A A A A A A A A A Ak A hkhkk I

E. BRIDGE RECTIFIER (W.€) . Max.  input
f 24V, 300 ma_ 34" o. ea. 69¢c 3/1.98
57 PRECISION DIAL & 316" fluled knob.  Caiib.
'O -200 (360°). Metal housed: 14 “ shaft ext.. .79
i ************************* l
g !1IT’S NO MYSTERY!! ,
Here's JUST what you get in every |

1 “Jumbo Radio-Electronics Parts Kit” 1

[ '7 FULL 1BS. of new & swplus RADIO. TV and ||
TLECTRONIC

WIRE
TROLS.
ETS.

SOCK-

(shpg. wt. .zo 1hs)

$395 |

Min. Order 53 00—-209, Dep, Red. with all orders.l

%W

RADIO corp. !

.l 67 vey street I
New York 7. N. Y.

December
RADIO ELECTRONICS
on sale Nov. 25!

KARL F. ROSS
Registered Patent Agent
(U. Ss.
Specializing in electronic
palent malters
305 Broadway, New York 7, N.Y, WO 2-3449

and Canada)

BUILD
COLOR TV

COLORDAPTOR , . . Simple 9 tube circnit and
rotating color wheel converts any black and white
TV, direct view or projection., to receive compatible
color TV. Specifications, including theory of npera-

tion, complete simplified construction sz 95
plans, schematie, and sample color fifters. .
COLORDAPTOR. 3471 Ramena, Palo AI‘O. Calif,
NOVEMBER, 1955

technical

Literature

SOUND REPRODUCERS

Permoflux’s literature sheet JH-401
describes the HD-1 high-fidelity head-
set. JS-S-402 gives complete data on the
new Largo Dual 8 speaker system and

f
|

JS-S-401 describes the Diminuette
speaker system. |
Permoflux  distributors; Permoflux

Corp., 2835 N. Kedzie Ave., Chicago.

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate iden-
tification, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

RESISTORS

A 20-page, Bulletin LC-1030A cover-
ing encapsulated resistors,
the CE 100 and CE 200 series for axial
wire terminals,
and radial lug terminals, and PW 100
and PW 200 series for printed circuitry.
Dimensional details, wattage ratings,

maximum resistance and military
equivalents are stated.
Cinema Engineering Co., Div. of

Aerovox Corp., 1100 Chestnut, Bur-

banf:, Calif.

BASE DIAGRAMS

Tung-Sol’s base diagram book con-
tains blueprints of more than 350 base
connections for over 1,300 electron
tubes. Each page in the loose-leaf type
book is devoted to a single base dia-
gram. A numerical index makes it easy
to locate any diagram.

Tuny-Sol distributors.

TRANSISTOR CIRCUITS
A General Electric booklet contains
suggested circuits for the 2N107.
Among them are a simple audio ampli-
fier, code practice oscillator, two-tran-
sistor radio receiver and loudspeaker
audio amplitier.
General Electric distributors.

ELECTRONIC ORGANS

Organ Builders Manual by Robert L.
Eby describes all phases of building
your own electronic organ, including
console design, tone generators, man-
uals, pedals, amplification and acces-
sories. Also includes a parts price cata-
log on the Artison line for amateur
organ builders.

Electronic Organ Arts, 4878 Eagle
Rock Dlvd., Los Angeles 41, Calif. $1.

[

illustrates |

radial wire terminals |

Color Servicing

IS NOW IN THE FAMOUS

Mandl's TV Servicing

The new section on color servic-
ing and color circuits gives you

the same clear how-to-do-it in-
struction that has made this book a favorite
with servicemen everywhere. You'll be
FULLY prepared to service any set, do the
best job of installation or trouble shooting
in minimum time, either for color or for
black and white.

EASY to learn

Simple, clear explanations show you how each unit in
the TV receiver functions, with lists of the flaws that
may occur in it, what points in the circuitry cause
them, how they affect other_components, how they
show’ up on the TV screen. Every step is fully illus-
trated with large clear schematics, photographs of
test patterns, scope patterns and other helpful
1llustrations.

How to locate trouble quickly

A complete master trouble index gives the possible
causes of distortions or faults in picture or sound,
with references to the pages on which servicing in-
structions are given. You can quickly and easily
diagnose the source of trouble and know just what to
do abous it.

Methods used by experts

You'll learn the practlcal time-saving methods used
by the most experienced servicemen and technicians: —
way: of locating those hard-to-find troubles, simple
signal tracing procedures, how to improve reception
in fringe areas, how best to use test equipment. You'll
learn the necessary why’s and wherefore's of TV re-
ception, but won't be confused by unnecessary theory
or involved math—just what you need in order w0 do
a skilled servicing job is given here

Recent improvements
In addition to the instruction on color—how it works,
how to service color sets—you’ll have the latest data
on such improvements as cascode tuners, automatically
focused tubes, new types of high frequency 1.F. sys-
tems, transistors, UHF-VHF receivets. You'll learn
TV for today and TOMORROW from this book.

Look it over without obligation. See for yourself
how easy and practical this book is—how quickly
you'll become expert with it, how useful it is on
any job. Get a copy on

10-day FREE TRIAL

THE MACMILLAN COMPANY,
Dept. RE9
60 Fifth Avenue * New York 11

Please send me a copy of the new Mandl's TV
Servicing. I will either pay the full price of $5.75
plus a small delivery charge or return the book in
10 days. (SAVE: send check or money order and
we pay delivery charge.)

Signed.

Address

I This offer good only within continental limits of U.S.A,

s o o e s s e o —
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LEARN TV

At the most praciical
school in the west’®

work on late model sets—using modern equibment and techniques: under qualified technician instructors.
Short resident and correspondence courses—no unnecessary math or theory—also UHF and Color TV.

APPROVED FOR VETERANS . . .
Write for free literature. Dept.

V.S.1. TELEVISION SCHOOL

day and nite classes.
I A

4570 Firestone Blvd.
South Gate, California

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, suitable for reproduction,
Full information on subject photographed will increase their acceptability.

The Editor, RADIO-ELECTRONICS
21 West Broadway, New York 7, N. Y,

TELE?

trains you.for

big pay jobs

spare time at HOME

A fa§cinating field! A great future! A good job or independ-
ence in a business of your own! TV is growing by leaps and bounds
—1227 new communities, 1845 new stations given '‘go-ahead’’.
Trained men are worth their weight in gold!

COYNE HAS TRAINED MORE
SUCCESSFUL MEN

Thousands of successful men trained at COYNE
—the largest, oldest, best-equipped school of its
kind (established 1899). A Coyne-trained man
is a top-trained man. Coyne methods require no
advanced education or previous experience.

TRAINING TAILORED TO
MEET YOUR NEEDS

Resident Shop Training —You can learn on real
equipment in the Great Shops of Coyne. Learn
quickly-easily at Coyne. Practical Technical meth-
od gives practical experience on massive outlay of
full-size equipment plus necessary technical train-
ing. Finance Plan whereby you can enroll now and

y most of tuition later. Also Monthly Payment

lan especially designed for K-Vets. If you need
part-time work to help out with living expenses
while at COYNE, we'll help you get it. Coupon
brings FREE BOOK and details.

OR

Coyne Tested Home Training—To those who
cannot come to the Coyne shops here in Chicago,
we offer modern, up-to-the-minute training de-
signed to meet Coyne standards. Practical, down-
to-earth, easy to follow, step-by-step instruction.
So practical, you can quickly be earning money in

B.W. COOKE, President FOUNDED 1899

ELECTRICAL SCHOCOCL
A TECHNICAL TRADE INSTITUTE CHARTERED
NOT FOR PROFIT
500 s, Paulina Street, Chicago 12, Dept. 85-TR4
ELECTRICITY ® RADIO ® TELEVISION ® REFRIGERATION ® ELECTRONICS

160

Television and Radio while learning—personal su-~
pervision by Coyne Staff —men who know TELE-
VISION AND RADIO, AND KNOW HOW TO
TEACH IT—and the cost is low—you pay only
for training— no costly extras. Send coupon below
for Picture Folder and full details, including easy
Payment Plan.

MAIL COUPON FOR —
FREE INFORMATION |/I"*

Fill in and mail coupon,
TODAY. Check the train-

ing you're interested in. If
you want information on
both, check both.Com-

plete details will come by =
return mail. No cost—No
obligation—No salesman  4LJ
will call.

TArpe— S o Ho I/ L]
B. W. COOKE, President
1 COYNE ELECTRICAL SCHOOL
500 S. Pa*'ina Street, Chicago 13
] Dept. 85-TR4
Send details of your offer on training checked
| below. This does not obligate me and no salesman
will call. [ am interested in:
1 0 TELEVISION-RADIO HOME TRAINING
1 [ TELEVISION-RADIO IN COYNE SHOPS
1
|
1

cessrrecrarseverans State.....

ersee

TECHNICAL LITERATURE

RECTIFIERS

Bulletin GPR-1 describes germanium
power rectifiers in style C (which has
a d.c. output current range from 10 to
30 amps at 26-66 a.c. input voltage
range) and style F (which has d.c. out-
put current ranges from 150 to 1,500
amps at 26-66 a.c. input volts).

International Rectifier Corp.,
E. Grand Ave., El Segundo, Calif.

POWER RECTIFIERS
Bulletin MP-755 on silicon power
rectifiers gives their maximum ratings,
typical characteristics and a com-
parison of various types of rectifiers.
Automatic Manufacturing Corp., 65
Gouverneur St., Newark 4, N. J.

MUSIC ON TAPE
Berkshire’s brochure on their pre-
recorded tapes of classical mmusic gives
data on the Hi-Fi Supreme, Royal De-
luxe and Extended Deluxe series.
Berkshire Recording Corp., 150 V.
90th St., New York 24, N.Y.
FERRAMIC MAGNETIC CORES
General Ceramics’ brochure contains
11 graphs on the magnetic properties of
Ferramic H cores and a table of mag-

(Continued)

1521

netic properties of other Ferramic
bodies.

General Ceramics Corp., Keasbey,
N. J.

PLUG-IN-UNITS

New 40-page illustrated Cataloy 827
presents circuit drawings and specifica-
tions on 36 different EECO plug-in
units. A number of typical applications
are also presented to illustrate the use
of plug-in units.

EECO Production Co. (Subsidiary of
Electronic Engineering Co. of Cali-
fornia), 506 E. 1st St., Santa Ana,

Calif.
CRYSTAL DIODES

The second edition of CBS Crystal
Diode Manual E-217 includes informa-
tion on germanium and silicon diodes,
glass- and plastic-encased. The revised
edition is divided into three parts: con-
struction and advantages, electrical and
mechanical data, selection and applica-
tion.

CBS-Hytron, Danvers, Mass.

RESISTORS

Catalog G-1a contains eight pages
of data on construction, specifications,
installation, tolerances, voltage and
temperature coefficients, ratings, insula-
tion, terminations, of type MV high-
voltage resistors. It is illustrated with
charts and graphs.

Catalog B-6a contains data on Y%-,
1- and 2-watt boron carbon Precistors.
Information on types, construction,
applications, performance, temperature
coefficients, tolerances, insulation, ter-
minations, ete., is given in four pages
with charts and graphs.

International Resistance Co., 401 N.
Broad St., Philadelphia 8, Pa.

SUBMINIATURE RELAYS
Subminiature relays are described in

Filtors’ booklet. Features, specifica-
tions, diagrams and illustrations are
given,

Filtors, Inc., 30 Sagamore Hill Dv.,
Port Washington, N. Y. END
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ARKAY KITS

LABORATORY
TESTED ’

l
Arkay FM-AM
Tuner Kit

7 tube circuit plus éetenium rec-
tifier includes separate mixer and
Oscillator stages, 3 doudle tuned
IF stages with Foster-Seeley dis-
criminatey and grounded grid am.
plifier far excelient response
; characteristics:
Sensitivity & Selectivity—FM Spv
for 30db quieting, 200 ke band-
width 6db down. AM 25pv with
8 ke bandwidth 6dh down.
Frequency Kespanse —
FM = .5db 20-20,000 cps
AM *3db 20-5000 cps
Image rejection —30db minimum
Hum fevel — —g8db.

AFC control and defeat. $25.95
Avallable in FM only. Model FM6.

Arkay $19.95
FL-10 High Fidelity Write for technical
Amplifier Pre-Amp Kit;  "ormation o0
Unity couplea model.
pusnpuil 12
watt  output;

frequency res-
ronse > 2db
20-20,000 ¢ps
with extreme-
iy low IM and
Harmonic oais-
tortion; 5
position input setector with record equalizer; l
toudness, bass, and treble controls; tapped
output; extremely low noise tevel; compietely
enclosed--no cabinet problem; for ciean, flex-
wte, brilliant audio.

$28.95

Arkay A-12

i High Fidelity
Amplifier Kit
' Featuring

"—O-?-'O—e'_ 12 watt
output-push pull 6V6's; frequency response = 1db 20-

20,000 cps with low distortion; = inputs, master controtied
at front panel; tapped outout transformer; separate bass
and treble control, each with maximum db boost and cut;
buitt-in Pre:Amplifier; ideal
fsr home installations.

$22.95

OTHER PRODUCTS
IN THE ARKAY LINE OF KITS

Radios e Testing Equipment
Experimenters Equipment
Audio Amplifiers

Phonographs

Geiger Counters
Television Kits

Visit your local distributor for-these wonderful kits
and write today for the special FREE Radio Kits
Catalogue and list of dealers. Your copy will be
sent by return mail with na obligation Write tc

Radio Kits Inc., Dept. R- 11
120 Cedar Street  New York

NOVEMBER, 1955

ELECTRO-TECHNOLOGY, by M. G.
Say. Philesophical Ll])r'll‘y, Inc., New
York, N. Y. 5% x 8Y; inches, 167 pages.
6.

This book doesn’t have many pages
but contains a great deal of useful in-
formation. It is written like an encyclo-
pedia, with each chapter divided into
main topics. The material is concen-
trated but clearly discussed.

Part I starts with basic electricity.
Thermal, chemical, magnetic and elec-
tric effects are discussed. Other topics
include harmonic analysis, three-phase
circuits, vector algebra, resonance, ete.
To show how comprehensive the book
is, we find here charts and tables on
chemical elements, the frequency spec-
trum, properties of conductors and
many pages devoted to electrical units
and definitions.

Part II develops circuit caleulations.
Important circuit theorems are stated
and complete examples are worked out
in d.e., a.c. and multiphase circuits.
Transient analysis is given adequate
coverage. Math is on the engineering

| level.

The book ends with many math tables
and formulas.

UHF. CIRCUITS AND COMPO-

NENTS, by Milton S. Kiver. D. Van
Nostrand Co., Inc., New York, N.Y,.
6 x 9 inches, 408 pages. $7.50.

Describing u.h.f. without complicated

| theories and math is not easy. Yet this

author does an excellent job of it. Cir-
cuits and components are treated in
simple language with the aid of many
photos and diagrams. This is not a de-
sign or engineering handbook, but is
written for technicians, telling what
u.h.f. is, how to install and operate
practical microwave devices.

Transmission lines, waveguides and
cavities are deseribed as logical ex-
tensions of low-frequency circuits. The
chapter on waveguides is especially de-
tailed and complete in itself. After out-
lining the need for special tubes at
u.h.f., the magnetron, klystron, trav-
eling-wave tube, resnatron, ete., are
discussed. The chapters on antennas,
measurements and receivers are also
clearly written, with diagrams on
nearly every page. Typical TV con-
verters and tuners are covered in the
last chapter.

ELEMENTS OF PHYSICS (Second
Edition), by George Shortley and Dud-
ley Williams. Prentice-Hall, Inc., New
York, N. Y. 6 x 9 inches, 880 pages
(plus 18-page index). $10.60.

This book covers all topies in classical

) Rauland
D

“GOLDEN SERIES"
HIGH FIDELITY

FM-AM HI-FI TUNER

Here is quality FM (response + 0.5 db,
20 to 20,000 cps) and improved AM,
both most perfectly realized for finest
reception in a unit only 4” high—at a
very reasonable price. Outstanding fea-
tures: Sensitivity, FM—3 microvolts for
20 db of quieting; AM—5 microvolts
for 1.5 volts output; separate RF stage
on FM and AM; discriminator with
dual limiters; cathode follower with 2
outputs; AFC; flywheel tuning, FM
di-pole antenna, etc.

¥

NEW! HI-FI SOUND FOR TV!

Now, make your TV sound
alive’. Just plug the new RAULAND

= 01 TV55 Tuner into the unit above and

enjoy TV sound through your hi-fi system.
hear it soon.

‘'come

Exclusive with RAULAND. See it—

) 1520

o

%é/m Crelt”

20-WATT HI-FI AMPLIFIER

Designed for those who appreciate the
finest in Hi-Fi reproduction—the very
best for less. Features: Full 20 watts
output; response, + 0.5 db, 20 1o
40,000 cps; 6 response curves (compen-
sation for all record types); 5 inputs for
complete hi-fi versatility ; separate bass
treble controls; contour and volume
controls; variable damping control;
rumble filter, plus many other deluxe
features. In compact cabinet, 4” high.

HANDSOME ““SPACE-SAVER' DESIGN

@\ - RAULAND matching ‘‘Space-Saver'*

! ‘{'\ units are decorator-styled in smart char-

£ coal black with marbleized gold finish,

P control panels in soft brushed brass. No

‘;{ﬂﬂ L \, cabinets required—fit beautifully any-

- !‘ /\/, where. (Extension shafts available for
behind-panel mount.)

Hear these
RAULAND Hi-Fi
units at your
dealer’s, or write
for full details

RAULAND-BORG CORPORATION
3515 W. Addison St., Dept. A, Chicago 18, lil.
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for

LABORATORY DESIGNED

UHF ond VHF! It's NEW!

MOSLEY
2-WAY

TV ANTENNA SWITCH

Cat. No. F-40
List Price
$1.95

e Ratio

ing Wav
Syanding
ely low
¢ E..x"eb“; actual test!
ion!
sitive rotofry action:

o
» P Iver contactst

° Si\vt"“"si
e Compoct size!
o Solderess = €°°

e Low cost!

=
8622 ST. CHARLES ROCK ROAD
ST. LOUIS 14, MISSOURI

Another PREMIUM QUALITY MOSLEY Accessory
for BETTER TV INSTALLATIONS!

Watch for the December

RADIO-ELECTRONICS
On the Stands November 24th

THE NEW PRESTO

@mueﬁe

T-18

MADE BY THE WORLD’S LARGEST MAKER
OF PRECISION RECORDING EQUIPMENT
® [miproves record performance tremen-
dously. .. delivers professional broadcast

quality!?

@ Simple operation—a sideway flick of the
control lever selects 3 speeds—33Ys, 45,
78 rpm.

® Quiet insured! Precision deep-well turn-
table bearing.

® Quality plus! Extra heavy weight. cast
aluminum 12-inch  turntable covered
with non-slip cork.

® Beautiful design—smart telephone black
and brushed chrome finish.

® Easy to install...only rectangular cut-
out needed. Easy to buy at only $53.50.

&
Presto Pirouette T-68 Turntable

Presto Pirouetie T-18H Turntable
The history-making T-18 with The 16”7 version of PRESTO'S
flick-shiit T-18...for homes with

hysteresis motor...2a magnifi-
cent hi-fi instrument. $108. fine hi-fi collections. $79.50.

Revolutionary 3-Speed Mechanism

The Pirouette embodies the ex-
clusive PRESTO “flick shift” speed
mechanism, with 3 idler wheels
mounted on a single movable plate. Insures
professional speed accuracy and trouble-iree

performance.
(\;f

Presto Pirouette T-68H Turntable

A 16”7 flick-shift turntable with
hysteresis motor...a new pin-
nacle in hi-fi. $134.

PRESTO RECORDING CORP
Fli-Fi Sales Division, Dept. RE-10
Paramus, New Jersey

Rush catalog sheets on the new PRESTO
Pirouette T-18, T-18H, T-68, T-68H

Send this coupon for more information — i
|

I

i

1 {

| turntables and name of necarest PRESTO
|

RECORDING
CORPORATION

Paramus, New Jersey

distributor.
Name__
Address__.
City.
State.

Export Division: 25 Warren Street, New York 7. N. Y.
Canadian Division: Instantaneous Recording Service, 42 Lombard Streel, Toronto

Zone.
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BOOKS (Continued)
and modern physics. Written especially
for students of science and engineering,
it is a clear description of fundamental
principles. Many examples are worked
out completely in the text, and prac-
tical problems (many with answers)
are given at the end of each chapter.

The book has six parts. The first five
are devoted to mechanics, heat, sound,
light, electricity (and magnetism). The
last is reserved for modern physics.
Many diagrams and tables appear
throughout. Mathematics is not stressed.

Various tables of physical and math
constants are printed at the end of the
book. An extensive list of conversion
factors (mass, force, electricity, etc.)
is among them.

A.RR.L. ANTENNA BOOK (Seventh
Edition), American Radio Relay
League, W. Hartford, Conn. 6'; x 9%
inches, 344 pages. $2 in U. S.; $2.25
elsewhere,

Every ham will find this book useful,
since there is no substitute for a good
transmitting antenna. It is a compre-
hensive treatment, well illustrated and
arranged. It shows how to design vari-
ous antenna types, how to support
them, how to paint the mast, how to
drive a rotary beam—and much other
practical information.

The discussion starts with funda-
mentals of propagation and radiation,
with instructions for making directive
arrays and multiband antennas. A
lengthy chapter on transmission lines
covers this subject so that it is no
longer a mystery. It shows how to
couple to antenna and rig, how to make
measurements, how to reduce har-
monics. All design may be done from
the many charts and tables.

Separate chapters discuss antennas
for specific bands. Even TV antennas
are discussed under v.h.f. Support and
construction of any type antenna is
well described with drawings and
photos of actual masts and towers. The
last chapter is devoted to mobile an-
tennas (loops, whips, etc.).

APPLIED ELECTRONICS (Second
Edition), by Truman S. Gray. The Tech-
nology Press and John Wiley & Sons,
Inc., 440 4th Ave., New York 16, N. Y.
6 x 9 inches, 881 pages. $9.

This can be considered a basic course
with emphasis on principles rather than
applications. The wide range of elec-
tronics is covered in a logical manner,
starting with facts about the electron
and proceding to tube and transistor
circuits. No higher mathematics is used,
but equations and charts appear freely.

The first chapter discusses the elec-
tron and its motion, electron optics and
fields. Emission and conduction are next
described.

Circuits are covered in separate
chapters and grouped in the order:
amplifiers, oscillators, modulators.
These chapters are well illustrated and
fully explained with the aid of equa-
tions. The last chapter is on crystal
diodes and triodes. END

RADIO-ELECTRONICS
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= SENDING

RG> | RADIO SCHOOL

Be 3 ‘‘key’ man. Learn how to send and

receive messages in code by

and radio. Commerce needs thousands of
Good pay, adventure, in-

men for jobs.
teresting work. Learn

ity for

'y Amateur or
cense,

Write for FREE

CANDLER SYSTEM CO.
Dept. 3M, Box 928, Denver 1, Colo.. U.S.A.

at home quickly

through famous Candler System, Qual-

Commercial” Li-
BOOK.

telegraph

-

RCA INSTITUTES,

A service of Radio Corporation of America
Y.

350 West 4th St.. New York
OFFERS COURSES IN

ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS

Approved for Veterans

Write Dept. RE-55 for Catalog

il EARN TOP M

it INJusT

INC.

14, N.

TV REPAIRMEN

ONEY!

12 MONTHS, COM-
PLETE TV SERVICE TRAINING,
INCLUDING COLOR TV. Sfream

Imed course gives you all essentials for a good |

as service technician.

Graduates

n great demand;

jobs are plentiful in this growing field. Other elec:
tronic courses in radio operation and maintenance.
Day or evening classes. Opportunity for employment

in local

industry. Approved for
Write for Catalog 111 Today

Korean

veterans.

INDIANAPOLIS ELECTRONIC SCHOOL

312 E. Washington,

RADIO SERVICING

Indianapolis 4,

mmU ELEVISION

PREPARE FOR A GOOD JOB!

BROADCAST ENGINEER
ELECTRONICS

Ind.

Television Servicing

{Approved for Veterans)

SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL
1125 EUTAW PLACE.

RALTIMORE

INSTITUTE

17, MD.

ELECTRONICS

Prepare for nn-
limited oppor-
tunities in elec-

ENGINEERING DEGREE

IN 27 MONTHS

1ronics]l B.8. de
gree in 27 months Intensive, specialized courses. Math,
electrical engineering, TV, advanced radio theory & de

SN
Lo >
RS

sizm. Mod. lahs. Low tuition. Self-hielp. Also Aeronaurical,
¢hemical, Civil, Electrical, Mechanical Engineering. G.I.
Enter Dec.. Mar., June, Sept. Catalog.

approved.

INDIANA TECHNICAL COLLEGE

1511 E. Waoashington Blvd.,

Fort Wayne 2, Ind.

X GET INTO

ELECTRONICS

You can enter this nncrowded.
esting fleld. Defense expansion. new
developments demand trained special
Study
tronics theory and practice: 'l
hroadcasting;
police radio
Graduates in demand by major com-
panies,
Begin Jan..
pus life. Write for catalog.
VALPARAISO TECHNICAL INSTITUTE
Dept. C

1sts.

rine,

inter

all phuses m(lln & elec-

V. FM:
servicing; aviation, ma
18-month  course

equivalent required.
June. Sepr. Cam-

H.8. or
March.

Valparaiso, Ind.

“\?\

Guaranteed preparation,

K Commercial operator examinations, Qur highly
specialized training is available by correspotdence, or
in resident classes in

WASHINGTON, D.C. and HOLLYWOOD, CALIF.
Write for our free booklet with complete details.

GRANTHAM School of Electronics

Dept, 101-X, 737 11th Street S.W., Washington 1, D.C.

et You F.C.C. LICENSE ouicky!

in a MINIMUM OF TIME, for

ence

course

Loran. Get your

RADAR

Our school is now introducing a correspond-
Microwaves,
FCC endorsement, high
paying job in industry as a radar technician.
Special introductory offer.

PROGRESSIVE ELECTRONICS
P.O. Box 27764

in Radar,

Write
INST

Los Angeles 27, Calif.

and

ITUTE

NOVEMBER,

1955

DIRECTORY

MORE JOBS

than graduates
Demand for our engineering
graduates exceeds supply. Effective place-
ment service. Study in this world-famed college
established 1884. Quarters start Jan., March
June, Sept. Approved for Veterans.

Bach. Sc. degree in 27 months
Complete Radit Eng. course includes TV. UHF
and FM. Also Mech.. Civil. Elec.. Chem., Aero. and
Adm. Eng.: Bus. Adm_, Acct. Small classes. Well-
eqitipped labs. Modest costs. P’rep. courses. Write

Jean MeCarthy, Director of Admissions,
for Catalog.
Career”

View Book and '‘Your

Bool:.

24115 College Avenue, Angola, Indiana

LEARN TV SERVICING

Send for free 24-pa%e illustrated booklet which tells
rou how to become a successful TV technician.
America’s leading TV servicing school offers you a
specialized training program  that omits non-essen-
tial math & desitn theory. You concentrate on radio
& TV servicing onlv. You get professional training
& experience right in our l‘ully equipped shops &
laboratories, Write Dept. E-11-5
Approved for Vetmdns

WESTERN TELEVISION INSTITUTE

341 W. 18th St. Los Angeles 18, Calif.

To help you

MOVE AHEAD
in INDUSTRIAL
ELECTRONICS

This Library makes plain methods used
by toddy's electronics engineers

HERE’S a Library to help you prepare for a top job
in the booming iudustrial-eleciranics field . . . help
you save time and work in your present joh. Experts
give you hasic theory. practices. aud methaods. They ex-
plain electronic circuits and devices. vacuum tubes, the
analysis and use of electron.tube circuits. and provide a

vast amount of other data on electronic equipment!

INDUSTRIAL ELECTRONICS
ENGINEERING LIBRARY

4 volumes, 1998 pages, 1637
charts, diagrams, and illustra-
tions

$24.95—payable on
EASY TERMS

In this Library are the sort of prac-
tical facts that can help you step
out in front of the ““average’ elec-
tronics man——they give the kind of
help thut could very well mean a
top-paving job in electronics work.

You pet Dractical data on
electronic instruiuentation, a
wealth of facts on vacuum
tuhes. useful information on
election-tuhe eircuits. and the
hasic laws of electronic mo-
tion. The hasic knowledye hete
can he applied in radar, tele-
vision. pulse communijcation,
and a wide variety of general
electronie contiol, 1se coupon
below for free trial—mo obli-

gation.
EASY 10-DAY

TERMS ® FREE TRIAL

4 Big Volumes

Cage's THEORY AND Ap-

PLICATION OF  InDUS-
Trial ELECTRONICS
Ilarman’s FUNDAMEN-
TALS ©OF ELECThoNIC
MoTion
Spangenberg’s Vacuum
Tuses
Seely's Eiecrion-TuBe
Ciccuirs

McGraw-Hill Book Co. Attn: H. W. Buhrow.
Industrial & Business Book Dept.

327 W. 41st St., New York 36, N. Y.

Rend  the  Industrial  Electronies nyginecring |
Library for 10 days’ exaination on approval. |
In 10 days., I will send $4.95 then $4.00
wanthly nntil low price of X24.95 is paid. 1T not |
wanteld, 1 will retorn books postpaid.

PRINT
Nuatne

Employed hy

Por price and termg ovtside U. §.,
write MeGraw-1Lill Int’l., N. Y. C.

Become an

ELECTRICAL ENGINEER

Majorin Electronics or Power
BS Degree in 36 months

Prepare now for a career
as an electrical engineer or

engineering technician — and take

advantage of the many opportuni-
ties in these expanding fields.

You can save a year by optional
year 'round study. Previous military,

academic, or practical training may
be evaluated for advanced credit.

Enter Radio and Television
— courses 12 to 18 months

You can be a radio technician in 12
months. In an additional 6-months you
can become a radio-television techni-
cian with Associate in Applied Science
degree. Color television instruction is
included in this program.

These technician courses may form
the first third of the program leading
to a degree in Electrical Engineering.
Twenty-one subjects in electronics,
electronic engineering and electronic
design are included in these courses.

Courses also offered: radio-televi-
sion service (12 mos.); electrical serv-
ice (6 mos.); general preparatory
(3 mos.).

Terms — January, April, July, September
Faculty of specialists. 50,000 former stu-
dents—annual enrolment from 48 states,
23 foreign countries. Non-profit insti-
tution. 52nd year. Courses approved for
veterans. Residence courses only.
MS-6A

MILWAUKEE
SCHOOL OF ENGINEERING

MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-1155, 1025 N. Milwaukee Street
Milwaukee I, Wisconsin
Send FREE illustrated booklets

{J Career in Electrical Engineering,

O Carveer in Radio-Television.

I am interested in_._.__._

.- Age_.

City o . .Zone__.._ State_ ..

If veteran, indicate date of discharge_____ =

L T T Ty,

—
o~
w
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Only the 5 TOP QUALITY brands of\

STANDARD
BRAND TUBES

AT SENSIBLE PRICES!

Alf tubes are dependable quality, factory-
fresh TV stock. Each tube carries a dual quar-
antee. Standard factory RTMA guarantee
and Barry's own guarantee of positive cus-
tomer satisfaction. Be SAFE! Buy BARRY!

® [ndividually boxed @ First quality only
® [atest dating @ Standard RTMA guarantee
®No private brands @ No rejects
! ® No rebrands or rewashed bargains

FREE' Newest handy air-mail order

s form printed in carbon snap-out
sets for your ordering convenience. Lists
over 400 popular replacement types.
Write for your free copy today!

e Lists ALL popular TV & radio types.
o Makes mail-ordering a real pleasure.
o All tube orders over $25.00 (with re-

mittance) postpaid. Overnight ship-
ment,
SPECIAL-PURPOSE TUBES
Write for our complete listing on Transmitting, Tndus.
trial. Special-Purpose Tubes, and Crystal Diodes. We

STOCK over 2000 types at excellent prices.

INFRA-RED TUBES & PARTS
SNOOPERSCOPE TUBE. Supersensitive. Con-
verts invisible infra-red rays into a bright
image. Sees in total darkness.

o Type CRI-143 } either type, $3 95

CRI1-147 SPECIAL o

INFRA-RED FILTER, Snap-on type. For ex-
tremely sharp images, SPECIAL EACH SI 05
7MVT HI-VOLTAGE CONVERTER. Miniature type.
Hermetically seated. Capable of delivering 6000 VDC
(low current). Operates from a single standard size-D
flashlight cell. diagram & compiete
application nstructions use in portablc

ing
power sup) s for snooperscopes. photo-
fash unuts gmger counters, etc, NET EACH

SELSYN INDICATOR ASSEMBLIES

110 volt, 60 cycle. Perfect trackers. Ideal for an-
tenna rotation and direction indicator systems. WMay be
used as light duty remote control antenna rotator.
Completely enclosed in machined aluminum cases.
Mounted on small chassis with 360° rotating diat face
and pointer on front. Equipped with 2 bulb indicator
light system complete with dimmer control and 6.3
volt step down transformer. Made by Bendix. Type XV.
€al-11900A --78386. Used, but in guaranteed

perfect condition., SPECIAL PER_PA R Sg
QUANTITY LIMITED! (Net each $5.0

RACK PANELS for above. Standard slze by 101/2” hlgh
Metallic grey enamcled finish. EACH $ .75

DIRECTRON SELENIUM RECTIFIERS
Full Wave Bridge Type

18VAC | 36VAC | S54VAC | 72VAC
14vDC | 28VDC | 42VDC | 56VDC

130VAC
100vDC

Max.
Amps.

5.
Transformers and Chokes to your specmcahons
Buy from the Dircct Source for Quick Delivery.

—NEW RECTIFIER TRANSFORMERS—

Pri: 115V. 60 cycles input
SEC: 9. 12, 18, 24, and
36 volts. Continuous

—NEW RECTIFIER CHOKES—

Continuous Ratings
1 Amp PR §

1.5
2 Amps -9
4 Amps..... .6
12 Amps. -2
24 Amps.. . .025 ohm
50 Amps. 2 .01 ohm.
—-FILTER CAPACITORS—-
Capacity Each
500 MFD $1.95
| 500 MFD .85
] 1000 MFD .35
2000 MFD. 2.25
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Radio City Products.
Radio Receptor, Inc

2 COLOR TUBE CARTONS

Keeps your tube stock neat. New safety partition pre-
vents tube breakage. Distinctively lithographed in
glossy red and black. The most distinctive tube carton
available today. Minimum quantity: 100 of any one
size. Write for case lot quantity Prices,

SIZE FOR TUBE TYPES PER 100
wliniature
GT .
Large GT.. (1B3. 6BQGGT.
Large G. .{5V4G. 6BG6G.
' White glossy boxes without Printing
N . {comPpletely blank) otherwise same
as_above. Same high quality, samc
prices. Specify “‘White'".

TERMS: 250, deposit with order, balance C.0.D.
All_ merchandise Juaranteed. F.O N.Y

RADIO SCHOOL DIRECTORY PAGE 163

Baltimore Technical
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Grantham_ Scho
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Advertisers
Always Mention
RADIO-ELECTRONICS

DON’T
THROW
OLD
RADIOS
- AWAY!

Here's the data you need
to fix them FAST—good as new!

Just look up the lLow-to-do-it data on that old radio
yon want to fix!

Four tintes ont of 5, this giant, 3%-pound, 744-page
Ghirardi KADIO TROUBLESHOOTER’S HANDBOOK
«ives exactly the inforination you need to fix it in a
jifty. Tells what is likely to be causing the trouble

. shows how to fix it. No useless testing. No wasted
time. Handbook cevers commnion troubles and their
remedies in practically every radio receiver model made
by 202 manufacturers hetween 1925 and 1942. Using it.
even beginners can easily fix old sets which might
otherwise be thrown away because service information
is lacking. With simple repairs, most of these old sets
can be macde to operate perfectly for years to come.

THE ONLY GUIDE OF ITS KIND!
Cuts service time in half !

Included are common trouble svinptoms and their rem-
edies for over 4,800 models of .old home, auto radios and

1\

A

!
Ay

\

i
\

A1)

T

e s BOORINEH e vty QD

record changers, Airline, \ue\ Arvin, Atwater Kent,
Belmonr, Bosch. Brunswick, Clarion, Croslev. Emerson,
Kada, G-k, Kolster, Majesiic, Motorola, P’hilco, Pilof.
RUA, Silvertone, Sparion, Stromberg and dozens more.

Gives how-10-do-it data on SPECIKIC johs—NOT gen-
eral theory. Includes hundreds or pages orf tube and
component cata, Service short cuts, ete. No longer avail-
able from any other source still in print,

TRY IT 10 DAYS . at our risk!,

Dept. RE-115. RINEHART &
232 Madison Ave.,

CO.. Inc.
New York 16, N. Y

a u
. -
g :
% _"Send _Ghirardi's RADIO  THOUBLESHQOTER'S ®
. H—\\DBOO[\ for IOxlaK free examination. If 1 decide g
= to keep book, I will then remit the full price of only u
® $6.50 plus a few cents postaze. Qtherwise, I will 8
& return book postpaid and owe vou nothing. H
H H
% NAME.. el e NN 1o STt :
H

H
& ADDRESS. e ottt b oo e oo 8
H H
* CITY, ZONE. STATE.. H
8 Outcids U. S.4.—Price §7./0. cash only. Sane relurn priv iege
H

Rinehart Books are sold by leading stores

RADIO-ELECTRONICS
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This regenerative two Transistor Radlo has.
iven more than ample earphone volume on
roadcast statlons located several hundred

miles away. When used with 60 ft. outside

antenna well beyond 1000 miles have been
repeatedly heard. Kit comes complete with
two transistors, Argonne transistor audio
trnﬂsfovmers condensers, resistors. mason-
oard, etc.; schematie dlagram plus 115
book, showingz more than 50 practical
lransis\or circuits and ‘‘How-to-do-it-I
structions’’
KT-70 Complete KIt with Batterles
Net >

10.95

Utlifzing One Transistor and Crystai Dlode Detec tor
with New Minlature 365 mmf Varlable Condenser.

Here is an ldeal low cost transistor pocket
radio kit for students, hobbylsts and the ex.
erlmenter, who desire ta obtaln a practical
nowledge of transistorized circuits. The eir-
cult utllizes a Ferri-Loopstick and a speclaily
designed minfaturized 8365 Varlable Condenser
permitting the entire recelver to be huilt in a
plastic case size 3”x2"x1"”, The 1N84 Crystal
Diode is used as a detector, the transistor is
connected as a grounded emitter amplifier.
This receiver with a 50 foot antenna and gzood
;zvound will bring In good receptlon over a
mlle radius. The kit comes complete with
translstox. cryvstal diode, battery holders, bat-
teries, condensers, resistors, plistie case, etc.,
plus a 115 page book, showlng more than
50 practical transistor cireults and How-To-
Dn.1t-Instructions.
4.95

KT-80 Complete Kit (less cwrnhonnq)

With the Lafayette KT-71 \ou can now bulld
a slmple Translstor prea in a matter of
hours. The overall result \\lll be a noiseless,
humless and virtually distortlonless amplitier,
The complete un(l is mounted on an aluminum
chassis size 3~ x1”. The Kit comes com-
plete with two t,ranslstors. condensers, re-
sistors, battery holders, batteries, etc.. and
schematic diagram

KT-71 Complete Kit .Net —8.95

. DR PO RADIO

Packed into a 215”"x31A"x144" plastic case.
This Two Transistor plus crystal diode radio
kit offers muny surprises, utilizing a regener-
atlve detector circuit with transformer counied
audlo stage, gives you high gain and excel-
lent selectivity. Pulls in distant stations with
ease with more than ample earphone volume.
Kit comes complete with two transistors,
crvstal diode. loopstick. Argonne transistor
i resistors. condensers, plas-
Including schematle and in-

wudio transformer.
tic case.
struction
KT-68 Complete kit with Minjature Dvnamic

Net 13.75

Net 11.80

etc,

Earphones .........
Less Earphones

Lafayette Geiger Counter Kit with High
Sensitivity Victoreen 1B85 tube, makes this
one of the most outstanding kit buys in the
country. This tube is used only in the most
expensive equipment. Easy to build. at only
a fractlon of the price, of commercial in-
struments of this type. Just turn it on, flip

the high voltage switch and listen to the

clicks. Kit_includes all parts, tube, carry-

ing case, 2215” and 1ly7%” volt Batterles.

Complete lnstructions for quick assembly.

Shpg. wt., Ibs

KT ZTB . .. 7oy 7 - o _Net 14.95

RAYTHEON

TRANSISTOR TRANSISTOR
455 KC LF. TYPE CK722

Specially designed for

transistor clreuits, onlv| P-N-P

"/z

In lots of 10, each 79¢
Single, Each ... 89¢

square by 34" high.
126—

$1.25

All have coated lenses — clamped In prisms — light
weight all metal bodies. Complete with cose and straps.

Fully guaranteed for 6 mos,
and optical defects.

Includes Hard Pugskm case

against mechanical

F-182 — I NET 10.75
F-105 — 1. NET 17.95
F-15 — 1. PO NET 17.95
Fi183 — CF o NET 28198
F.182 — ¢ n ;
Fl103 — i Wide Angle RUT 21190
F-164 — c NET 24.95
F117 — ¢ NET 2395
el = 18 1 EE
Flli8 — G

MONEY BACK Fliss (Sh 5= = NET 37.50

GUARANTEE Add IO% Fed. Tax to Above Prices

large easy to

eled DArsonva’l‘
mesnt. Ranges: AC—DC0 nd

-25. 0-250. O

0- %0. M

ad e:
f Hed complele wit!

and battere wt. 217

MODEL RW. 27c ompl -

Singly, ea. 7, 95

plcked up with no tapplng of wires
or speclal telephone circults. Sim-
ply place the phone base, either
cradle or upright {ype. on the pick-
up platform and connect the leads
to the high impedance input of any
medlum gain audio amplifier, or
direetly te any tape disc or wire
recorder.

RAN

D—HI.FI RECORD

Now Lafayette makes it possible for you to save money on the
three most popular makes of 3 speed Record changers.

WEBCOR Diskchanger: It's completely automatic, 33Y3, 45
and 78 RPM, automatic shut off after last Record, balanced
tone arm, etc. Size 133 x 12 x 814 ". Shpg. wt., 16 lbs.
Stock No. PK-49—With Dual Turnover Cartridge .. 24.95
Stock No. PK-46—With G.E. RPX 050 Triple Play

Cartridge 27.95

COLLARO, THE WORLD'S FINEST 3 SPEED INTERMIX CHANGER:
Collaro Model 3/532—3 speed Intermix changer designed and
engineered to meet the most exacting requirements of the finest

audtlods)slem‘% While our stocks last. Shpg. wt., 23 lbs.
cartridge .............. ...

With G E. RPX—052A Triple p]ay latest Golden Treasure cart dge ‘with Diamond and Sapphlre

styli installed
Collaro RC-54: Latest Collaro 3 speed Intermix less cmtndge
With G.E. RPX—050 Triple play cartridge

With G.E. RPX—052A Triple play Golden Treasure cartndge wlth Dlamond and Sapphlre styll

installed
Garrard Model RC 80 3 speed Record chamzer qus cartndge
Model RC-80 with G.E. RPX—050 Triple play Cartridge.

Model RC-80with G.E. RPX—052—A latest tnple play Golden Treasure cartrldge wlth Diamond
oo e il e S Net

and Sapphire styll instalied

TOP QUALITY
CRYSTAL

MICROPHONE

COMPARE IT WITH
ANY MIKE AT 2 to 3
TIMES THE PRICE

A quality crystal Microphone for PA
systems, house recorders, etc. Fre-
quency response 30 to 10,000 cycles.
OQutput level —52 db. Provides ample
output for use with low gain ampli-
fiers. Complete with 5 ft. of shielded

cable, Shpg, wt., 32 lbs.
PA-24 —in lots of 3 . 3.95 ea. A
singly, each 4,25 al-quality recording tape obtainable.

precisjon resistors.
microamp me
out ut volts

High Output

with G.E. RPX—0S50 Tnple play

for thousands of playings..
uniform coating; greater signal strength; with maximum

Londs the Field W Circuits Kits
S‘STORS & Components
: Re GAR ARD OCOLLARO

..... Net 34.50
Net 44.55
Net 47.77
Net 49.95

Net 359.55
Net 48.51
-.Net 51.95

62.53

RECORDING TAPE
Shpy. Wt. 14 oz

LAFAYETTE made a terrific
deal with one of the leading
manufacturers of recording tape
to supply us with their regular
tape which sells for almost
twice our pricee WE GUAR-
ANTEE ABSOLUTE SATiS.
FACTION OR YOUR MONEY
BACK. The finest, profession-

Highest performance
Red Oxide Base in a smooth,

Dynamic
Microphone
List Price

A new

GERE ||

High quality Dynamic microphone ex-
ceptionally fine for Public address re-
cording, etc. Flat response 60-10,000
cps. Impedance 40,000 —+15% at
1,000 cps. output level —55 db. Die
cast metal case equipped with 6 ft, of
shielded cable. Shpg. wt,, 8 lbs.

sets,

of plastic cord.

MS.72 . Net

Silent Radio or TV viewi

tight welght
Dynamic Ear Phone.

Fits right into
the ear. Excel-

lent sensitiv-
<Y ity of 65 db.
e Ideal for use

with miniature
hearing
aids, transistar pocket radiox.
DC resistance 2000 ohm, im-

pedance 5000 ohm with 3 ft.

MS.100 lmyedance 8 ohm for

/ concmled locations,
1.95] ete. 1ts siz erformance
glves 1t julnl \ersm My, Brand
new. Size- ont
5776 dvep, mponod to ave
maoney.

1.95 | Ms.50%

MINIATURE
YSTAL MICROPHONE

Here's a typieal La-
fayette special for the
r

and other small appar-
atus. Can be used as
tapel mike—miniature
transmitter mike for

Net 1.95

) Net.
PA-19 _in lots of 3. 12.45ea.
singly, each .12.95
1
»
- L 4
® For Hard-of- Twooter S

Hearing
e For Late
Listening

The hard-of-hearing can listen to radio
or TV without turning the volume so

A specfally designed 57 Tweeter and Crossover Network
that will assure high frequency response when used
with any speaker you now possess.
your present speaker into a 2-way speaker system fn-
creasing the high frequency range up to 15,000 cycles.
Diagram included. Shpg. Wt. 5 lbs,

STOCK NO. SY-14.

Notwork

You can now make

.Net 2.95

high that others can’t stand the noise.
They can listen with loud speaker cut
off, or if others want to listen with
normal 'speaker volume. Excellent for
noisy programs. Let the Kids listen
and view with speaker cut off. Comes
complete with miniature phone, fits
snugly in ear, 20 feet of cable and
instructions.
MS-125

TWO CAN LISTEN WITH
ADDITIONAL EAR PHONE 1.95

RPX-050 Triple-Ploy Cartridges!
Stock No. PK-29

— TRIPLE PLAY

DIAMOND and
SAPPHIRE

L LT
LIST $3%-80

Replacement for All G.E.

Net 11.95

TRANSISTOR
TYPE 2N107

FOR
RECORDING
TELEPHONE
CONVERSATIONS o1
Inductlon telephone pickup. Tele- rugged test instrument.
phone conversations can now be full 377 rectanzr\é:‘adr smetex \nt.h

le. Uses
jew-
move. -JAutomatically turns, on radm,

. toasters, coffee-
current ot

ia
behlnd dlal face "1/4" 8
wt. 112 1bs. ms-62, for HOV/GO Cy AC

NOVEMBER, 1955

132 page electronic buying Guide,
Transistors,
Drafting

chock full of buys at great savings.
Write today for FREE COPY.

radio, TV,
supplies,

Hi-Fidelity,
microscopes,

BRONXAY. | 542 E.Fordham 1]
—_NEWARKN.L.| 24 Centralve.

100 SIXTH AVE. PLANAEDN). }mwmmsn
NEW YORK, N.Y. BOSTONMASS.

Include postage with arder.

110 Federal St

165


www.americanradiohistory.com

oT.A B5S

VTHAT’S A Bvuy

866A KIT & XFMR
B866A Tubes & Sockeis.

(2)
l‘mnsfcnnm Rated PRI
60

i
4 o Sec 2.5VCT/10A

HHTAB" special only.... 9%
POWER RHEOSTAT

250 OHM
25 WATT

NEW OIL CON DENSERS

1.3 MFD/2400WVDx 9 @6/%3
1.5 MFD/ JUO()\\’\ DC $1. 69 @ :4/%5
26 MtD/1000W $7 @ : 2 $12
48 MFD/ IO()(J\V\'UC $10 @ ;2 %15
0.25MF)/1200WVDC 30c: 20,$3
2x0.31NMFD 2()0\\\!’)"29:. 12 /%2
write for Complete Listing & Qty. Price

(1] All Mdse. Sold
“TAB ON MONEY BACK
GUARANTEE
“TAB" BONUS SPECIALS
AB ‘)7 Potentiomecters ass’td 0 Q%

12 popular values

Special. @ 12/54.00
Bnr(cher Tube Clamps

As: .6 for $1.00
Snooperscope Infra Red Tubes.

.......... $6.98: 2 for $11t
M:ca Cond .006 at 2500 WVDC ) 39¢;
'$1 TV & Radio Rectifier. 130v, /75 ma

89 ea; 4/%2. Plastic Uhlnty Boxes, Size
1034"'x6.4 x21/4" 1/12/18 Compartments
@%1.59 ea.; Any seven @ $ Tubetest-
er Socket Savers. 7-8.9 Dms Sl 60: 3/%4.
Electroiytic Cond.—50 mfd/350V Guaran-
teed TAB" Special Buy........ @ S for $1.00

KIT OF 100 RESISTORS

asst’'mt of
100 popular
Insulmed 1e»
Standal (IRM A Pgr
color code. Kit

THOR ELECTRIC DRILLS
2011 13" Electric Speed !)lnl
v /Jacobs Chuc_rl_\ B24()() RI”

" Electric Speed
chuck 10U0
Only $23.25

® Jst Quality ® No Electrical or Mechanical Rejects

TUBES!!

"TAB" TESTED &
GUARANTEED

@ Individually Boxed @ Hickock Mu Tested @
L4 615
C ey C iss 68H7
6W4 GAB3 6X4
12AVEG 6ALS 12ATH
ea 23 6AT6 12AU6
384 6AVE 6K7 12J5
501 6BAG 654 121C8 C
6AGS5 6BEG 6X5 12SK7
6AQ5 66 12A6 12SR7
6AUG 6K6 12H6 3525 ea
6CB6 12AU7 C 6BCS
6SA7 12BAG 6SL7
6SK7 1287 6SN7
7E6 12SQ7 65Q7
12AL5 50A5 €3 6SR7
0B2 6AKS 12BD6
Cl 1as 6C6 12BEG
V2 GH6 12C8
1X2A 6SG7 128A7
eal 5vq 6U7 [2SH7
6816 12AY7 c,ILCs
6C5 12BH7 184
6517 76877 6AHG
7A8 Y3 6F8
12A77 11723 €4 6s87
022 e oas
ealers
C “TAB'’
gé:)(g €3 gla-u‘suv :'ﬁia
A T A (R
i BL
6sF7 NS 6N7 88a6
7A5 283 e 666
T80 3vi 7A7 oLs
i 5X4G 7F7 s
i 6AB7 12A8 e
3545 6AG7 [.14 | 19vs 1.95| J2BA7
35C5 6ALY .22 | 3585 .34 | 21A
71A 6AS6 1.60 | 5085 .71 | 25BQ6
i (]
CBS TUBES ¢ 50% OFF LIST
ALL BRAND NEW e ORIGINAL FACTORY SEALED CARTONS

FULL ONE YEAR GUARANTEE
Write for Free CBS Receiving Tube Chart

509, + 10%, OFF ON LOTS OF 25 TUBES OR MORE

J chuck....$28.95

CHROME VANADIUM DRILLS
GO pcs #1 to 60 C.V... $5.95 =
29 pes 1/167 to 14" by S4tl|s
4" shank. Wood Casc..
13 pes set 1/64" o Ya”

Index S1.
S pcs Wood Bit Elec Dnll Sel
1/4” shanl\ Vs to 16

Spet

TV HI voLT cskAMlc COND.
500MMF ‘?s 5
20,000V 2

OIL CONDENSER BUY

a4 MFD
1200 vDC -

LOTS
or OF 24
10 MFD
600 VDC 12 Lots @ $1.50 ea.
Or any Assortment of 24

$1.79 ea.
TRANSFORMERS

All 115 V 60 Cyc Input TV, &
CR pwr Xmfr up to 2t} tubes.
Hi VOLTS to 20KV (w/quad-
r ckt.) ALL tubes. PL &
wndgs, 5000 VDC/SMA.
300 VDC/275 Ma Full-Wave,
6.4V/10.3A,5.4 3
Hypersil C%xe. 011 Fill $4.98;

2 for $22.00
2500V /20MA, 2. .;\ /1 45-\ l'ur
H(.4l 2 8 d

Sold Singly

VCT /204 3A. \' A

770V/2.5MA, 2.5V /34, HVINS ll'\lSLl) m-

cludes ILTER I‘AIKTS 4 /scop: 3.69
NEW "'LUGER"’ SOLDERING GUN

BEST balanced Bual 1%0 & 250
at  at vour finges
For e heavy duty sotdering. éﬂ
Noen-corroding  “allov,  long
short  tips.  prefocused
lights, rugffed construction,
120V AC/60 cycles Input
Mode! DB-2. @ %

O-1 Mllhamp
Precision Jewecled D'Arsonval
Mvt. Better than 2¢7, acey.
IReadable Long 114" scale. 20
divisions. rugged. well damped
hakelite cased. front sq. or rear
round face mitg. \10Lmls lln
hole. 4 screws. 1
sutplus. ‘“*TAB’' 53 85

DaQa sheek for shunt current range

2/37

NEW! Quality VOLTAGE

REGULATOR
$ S Popularly Priced § §

ONLY $16.98

LINE VOLTAGE 5TABILIZER
Stabilizes line vollage with-
in plus or minus 3¢ re-
gardless_of Voltage or Frea.
shift. Insures full size,
strength, & synec of TV
picture regardless of live
voltaZe. Automatically oper-
aL d . . . redulator turns on

off with set or equipment,
TROUBLE FREE QUIE needs no adiust-
ment, Universal use from 100 to 300 waus.
Inbut J00-125V/0utput 115V blus or minus
3¢% 50-60 Cyv. SOLD WITH ““TAB’ MONEY
BACK GUARANTEE.

Order Six and Take 10%p Discount

New ''TABTRAN'' Rectifier Xfmrs
Sec Volts (Dualt) 18-15.9-0:0-9-15-18V
e Primary 115V 60 Cyc

138 65 2 %15.75
12 Ampt..$16.50: 2/$32.00
24 /\mm $35.50: 2/$70.00
50 Am $58.50; 2 '$115
100 Ambi. §107.00; 2/$210

NEW ‘“‘TABTRON'' SELEN!UM
BRIDGE RECTIFIERS
Dated
ONE YEAR GUARANTEE
We mig. l’ower Rectifiers

1o your spe From 1
Amp up to and al)ove 1000
Amps. Following list. Full

Wave Rridge.
18/14 36/28 5S4, 42 130/100

volis Volts Vo

.30 $2.30 $3.70 57. ]
2AMP 1.95 2.70 5.30 9.10
3AMP 2.90 4.10 5.75 12.70
4AMP 3.45 6.40 11.10 21.70
6AMP 3.95 7.70 12.35 29.65
10AMP 5.85 11.35 19.20 41.10
12amMP 7.20 14.25 21.75 43.75
20AmMP 12.95 24.85 36.85 77.00
24AMP 14.05 28.55 43.25 78.25
30AmMP 17.75 33.50 55.50 106.50
36AMP 22.10 41.50 64.75 131.00
S50AMP 29.40 54.00 97.35 171.00

RECTIFIER & XFMR COMBO, Up to
28VDC at 24 Amps Cont. Duty . .. $60
New "TABTRAr-‘J" Rectifier Chokes

CR6001/1AMP/0.1HY/1.4R.._.$4.50; 2/3%8
CR6002/2AMP/0.1HY/.67R..$5.75: 2 /%11

NEW HIGH CURRENT POWER
SUPPLIES—ONE YEAR GTD
Variable 0-28VvDC. Complete-
ly Built. Full Wave Selenium
Rectifier, Transformer. Varl-
ae, Volt Amp Melers.
Switch, Terminals & Fus
tioused In He'zvv Duty blL’Ql

Caninet, 115V/680cy Inbut.
110 or 220Vt -md 3 phase to order. Specify
Stk No Con Ratin W-Meters
T28VSA 0-28 VDC at 5 Amp $
TZ8V12A 0-28 VDC at 12 Amp $108
T28V24A% 0-28 VDC at 24 Amp $135
T28VSOA+ 0-28 VDC at 50 Amp $260
T28V100A+ 0-28 VDC at 100 Amp $469
- o
Write For New ''TABTRON

Rectifier & Power Supply
Catalog PR655

230 to 115V Autoformers

For 220.240 V/50.60 cy in.
To 110-120 v _or step-up.t w
Cord. Plug & Recepncle o

T .
TPASOO/SOOWSS 25; TPA750/750W$11 75

HEAVY DUTY BATTERY ''FAST"

Charger Rectifier
13-0-13V(CT) 100 Amp Fan %
Cooled or 34 Amb Air Cooled—
Repl'mt 6V Booster Charger.

odel CR16 ... . $10; 3/%27
11'(6);0]1321 BEFAP) Fan Cooled.

Booster | Chans, an(l 8v/ ll)()l\
Modet CR30 i 3/ 530

New Varmble Voltage Xfmrs

Supe —Gr— —
o'lgz‘u:nor r—Staco—Utc

1.25A 7
SV dal ®1139
:sez 0-1
Uncased 0.3" % p 55

Cased (-270V

Disc

New Variable 0 to 6 & 12 Volf/lZA
- “g; DC Power Supply

Battery Eliminator, Charg-
er. Model RR. Piater, Aijr-
craft, Marine or any DC
Req. Extra i1vy Dty Selen-
ium  Rectifier. 2 eters

& A. Designed for Cont.
Service & ub ta 20 Ambs

more 109,

_Six_or

18 Volt, 2 Am»s.$1.98: 2 '3.50 2
+Wndgs in Sories at ratings shown: Parallel CR6C03/5AMP/.07HY/.6R...$7.90; 2/$15 Model TPA1000/1000W 1K 51 s intermittent overload.
2xAmps, Voltage 1z max.* Oual Pri 115 & CR6004/12AMP/0.1HY .1R $14.50:2/328 Model TPA2000/2000W, ng* .534,00 New Model
220V 60 cy; Tapped 36VCT CR6005/24A/.004HY /.025R $29.50;2/558 $100 Order Take 109, Disc. *Less C. P&R w Model T612V12AC .$29.95

NEW 6KV HI SENSITIVITY NEW GE “CLIP IN TEP” PHONO CARTRIDGES HI-FI SPEAKERS /2 CIRCUIT BREAKERS
DC & AC *GE Original Boxed, $ $ $ Back Gtd Inbu';lt :}f'{’;‘-"lf 2 “heaneedod f He nmann Magn Bk|s Amps; .
lesponse anious 5. 7. 9.
27 Range o RPXO0S0A* 001 & .003....56.98 Hi Fi Speaker Mfgs. 15" Coaxical | AT 520 d
MULTITESTER RPX052A* Gold Treas...$19.98 I'M & 5% Tweeter 25 Watt/ [ 0 Ie S
RPX0S3A* Gold Tre 17500 cveles.
RPX040A* Single (S) .003 $5.25 M_‘QDEL P25CO 519 S0 Pish Buttog e,

W 21,95

Lots of 3
{Not A Kit)
A comblete hrecision
test  Instrument.  20.-
000 Ohms per Volt
0C-10.00D0 Ohms p/v
38 micro ambere
Mmovement. & eusy 10
read scales: DC 0-6. 30. 120. 600. 1200,
6000 Vat AC 0-6. 30. 120, 600. 1200
volts. Current 0-60 ua, 6. 60. 600 ma.
tesistance 0-8K. BOK. 800K. 8 megohms.
Deciliels Cal 600 ohm —20 10 +6, 20, 34,

46. 60 DBS. Capacity 250 uufd to 10 mfd.
Inductance 10 to 1000 millhys. Hi accu-
. Yersatile 107 Precision Resistors.
Scale 3 Plastic en l'lvml mnel 1<ugﬂed
metal case. Lgth. 414" x 34"
Comblete w/batleries & leads RF Dxmle
Prohe mclud(lnl for gignal measurement.
vow bs.
y @ $22.95 ea,
HV 30.000 Volt Probe. Special $5.9S5 ea.

SOLD WITH *“TAB"” MONEY BACK GTD.

Pocket
AC-DC MULTZ'ITESTER
$9A45 Lots

Hi-accuracy hreclsmn VOM.
Reads

Singly $9.95 (plus 40c ship in U.S.A.)

166

RPX041A* Single (5) .001 $5.25
e s e e g ke e e T ke sk e ke sk ke sk e ke sk e ke sk e ke
Replc'ment Needles ''TETRAD''
Dramond+
RPJO10A Dual (S) 003 GE...$1.98
RPIOI2A DualDr001%. oo Tetraat S18°99
RPJO13A hual(D5h.001&.003 Tetradt 510,99
Repic'mts for New A Cartridge Only
RPJO1D or RPJO3D Sinu (D1 Tetradi. $9.99
RPJO1S or RPJO3S Sinzle (
Repic'mnt Styli

RPJOO3 or
Complcte Stock of Replc'mnt
Send Cartridge Name and Numb(‘lfst

MG or 78 Single Sapphire Sty .15
MG and 78 Dual Sapphire $1.98 $7.50
MG or 78 Single Dia. “TETRAD' $9.89
MG and 78 Dual Dia. ““TETRAD"’ $20.89

FOTOFLASH & STROBE LA.MPS

W-Se

Replaces Max Each
TLW FA 104/FT118 150 $ 5.98
<4 THI A‘\‘IGLO 5804X 10 10.98
o= 23ST GE FT 210 200 9.98
THVA S\I V. 4330 200 9.98
vax4 200 10.98
TI }\ l)\ & Fa10! 150 9.00
DXC/250- 300 150 10.00
3:3(}TQ FT 50 00 49.98
Trigger Coil for LO Volt llasl\ $1.47
NEW PMO OFLASH COND—5325MFD/ 450\’

53W—Sec’'ds, NEW lo leakage $8; 2/

Coaxical DM %
Tweeter 12 Wait/45-15 000 cy.
Special $12.75: 3 for $35
8" &

¥ T\\/S\\./70l 51
$7 B

127 10v
8 HI-FI PM Tw/15- 14[\C.

Hi-Ft RECORDING TAPE
Finest, $, $, §, Back Gtd
PRECISION COATED &SLIT,
Gtd Splice free. Quality Con-
trolled. DPlastic
Constant Ouiput.
IPS 40-15KC Oxide wna In
712" reel: 1200 ft. per reel
S1.80 - IIGHTO S1.58 o
C "TAB'* B 4 U BUY HI-FI
LEADING MAKES AT GREAT SAVINGS

_NEW GENUINE ""INCA‘" QUICKIE
WRENCH ((*

(as illustrated)

The 10 Way Wrench with 1001 Uses!

2/%13

57 25

Fits 95% all sizes Hquare & ]Ie\ He'ul \Xuls
& Bolts 14" to 9 d
Rustproof, Brkproof

Lots of 10 @

THAT

® Buv
Dept. TTRES

'S \\TABII

111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A.

THAT’S
A
BUY

NEWI Super SENSITIVE
@ Precision
Simple to use. Rug-
\%‘r.u ged. denendalile.  Ex-
cellent for prospect-
ing. industrial. seientific & civil defense
work. Dual simultancous indications when
approaching EVEN hoor m-aninm depnsits:
flashing neon panel lamp & cks  from

headbhone. Supplied w /hedxlhhnno & Radlo-
active test samble. l.ess Batteries. Sturdy
drawn aluminum case \v hammevlcxd finish.
write for details. WIRED @ $29.35;

KIT @ $19.55
///
ol

i

PRECISION RESISTORS
RC — Wilkor
1% Accuracy Gtd.
SPECIAL 20c ea.
10 of Onc Value...
100 of One Value
10 Asst'd Values. .
Write for Comp

15¢c ea.

510
2.50

Money Back Guarantee (Cost of
Mdse. Only) $5 Min. Order F.O.B.

N.Y.C. Add Shpg. Charges or for
C.0.D. 25% Dep. Tubes Gtd. via
R-Exp. only. Prices subject to
Change Without Notice. Phone Res;
tor 2-6245, CABLE: ‘'TABPARTS

RADIO-ELECTRONICS
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...STOP UNWANTED SOUNDS

with the NEw © G4 vARIABLE D*

 CARDIOID

#rfPA.

Now. .. Broadcast Performance Designed for Public Address

COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE

All thz advantages of the E-V Variable D* are now available in the new
high-f.delity “664”...for public address, recording, communications and similar
applications. Uniform cardioid polar pattern provides high front-to-back discrimination
against unwanted sounds, without close-talking boominess. Easily solves sound
pick-up and reproduction problems under a great variety of conditions. Gives distinct,
naturzl reproduction of voice and music. Increases working distance from
microdhone. Gives greater protection against feedback. Especially useful where
ambient noise and severe reverberation exist. Pop-proof filter minimizes
s wind and breath blasts. E-V Acoustalloy diaphragm guarantees
{ fkg smooth wide-range reproduction. Can be used on a floor or desk stand
2 or carried in the hand. No finer microphone for performance
and value! Write for Technical Specification Sheet.
*EV Pat. Pend.

Model 664. variable D* Super-Cardioid Dynamic Microphone.
Unifarm response at all frequericies from 60 to 13,000 cps. Output
level —55 db. 150 ohm and high impedance. Impedance changed by
moving one connection in connector. Line balanced to ground and
phased. Acoustalloy diaphragm, shielded from dust and magnetic
particles. Alnico V and Armco magnetic iron in non-welded cir-
cuit. Swivel permits aiming directly at sound source for most
effective pick-up. Pressure cast case. 3%"—27 thread. Satin chrome
finish. 18 ft. cable with MC4M connector. On-Off switch. Size:
14 in. diam. 7%¢ in. long not including stud. Net wt.: 1 1b. 10 oz.

List Price $79.50

Model 419 Desk Stand available for use with the ''664" (extra).

ELECTRO-VOICE, INC.* BUCHANAN, MICH.
Export: 13 East 40th Street, New York 16, N. Y. U. S. A. Cables: Arlab

HIGH-FIDELITY MICROPHONES * SPEAKER SYSTEMS » PHONO-CARTRIDGES s AND OTHER ELECTRO-ACOUSTIC PRODUCTS
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HOW YOU CAN BUILD NEW BUSINESS
AND BIGGER PROFITS WITH RCA

\YTI/ Pz

_ %3323335

SUPER-ALUM/NIZES< Pl&rumz TUBES!

Take an active part in RCA’s powerful SALES PROMOTION
Merchandising Book-
sales promotion and advertising e .. tne top sccrets
= . - , of “putting on a good
campaigns in your neighborhood now! ivont” window display
are revealed to you.
Shows you how to
RCA’s campaigns to introduce “SILVERAMA” are the most | “stop them ... so you
dynamic sales stimulators in picture tube history. Make your | can sell them!”
store “sales headquarters” for RCA “SILVERAMA” n your
own neighborhood. Join successful hands with RCA and your
RCA Tube Distributor. Use these sell-powered advertising and Direct Mail Piece . . .

sales promotion materials to increase your business, prestige, handy sclf-mailer or
and profits . . . now! envelope stuffer. Tlgs
your name and shop in
ﬁ with RCA “SILVER-
AMA?” national adver-

tising campaigns!

P

eE

ADVERTISING
National Magazines . . . “Advertised in Life” . . .
and in TV Guide! Important, consistent big ads
in these top magazines tell your customers about
the wonders of RCA “SILVERAMA.” Be ready
for the demand. Contact your RCA distributor!
Local Newspapers . . .
ad mats available to
your distributor will
feature names and ad-
dresses of service-
dealers handling RCA
“SILVERAMA”. Be
sure your name is on
the list. Contact your
RCA Tube Distributor!

Radio and TV . .. “Milton Berle” and “Martha
Raye” coast-to-coast TV Shows, and network
radio programs such as “Monitor”, and “Fibber
MecGee and Molly” will bring the RCA “SILVER-
AMA?” story right into your customers’ homes . ..
send them to your shop. Be ready. Contact your
RCA Tube Distributor!

There’s more, too! And your RCA TUBE DIS-
Window Display Kit, Streamers, and Hanger . .. dramatic, TRIBUTOR has the complete story. Cash in on
eye-catching traffic stoppers! These tell your neigbhors your the new, dynamic RCA “SILVERAMA” cam-
store is “Hq” for the great new “SILVERAMA” Picture Tube! paign. SEE YOUR RCA TUBE DISTRIBU-
TOR NOW!

RADIO CORPORATION of AMERICA

TUBE DIVISION NARRISON, N. J.

&



www.americanradiohistory.com

ADV Plans, LLG

The entire contents of this CD/DVD are
copyright 2014 by ADV Plans, LLC. All
Rights Reserved.

Reproduction or distribution of this disk,
either free or for a fee is strictly
prohibited. We actively monitor and
remove listings on eBay thru Vero.

You are free to copy or use individual
images in your own projects, magazines,
brochures or other school projects.

Only the sellers listed here
are authorized distributors of this collection:
www.theclassicarchives.com/authorizedsuppliers

Please view our other products at
www.theclassicarchives.com,
or our ebay stores:

TheClassicArchives
ADVPlans
SuperShedPlans



http://www.theclassicarchives.com/authorizedsuppliers
http://www.theclassicarchives.com/
http://stores.ebay.com/theclassicarchives
http://stores.ebay.com/advplans
http://stores.ebay.com/supershedplans
http://stores.ebay.com/supershedplans
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