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Lowest prices in the indusfry—Now you can sell famous Alliance
Tenna-Rotors easier . . . step up your volume and profits! New, low prices
wili melt sales resistance.

Quality and style go up... prices down—And there’s an improve-
ment in Alliance Tenna-Rotor quality that makes the new, reduced prices an
even better bargain! Technical improvements are built into Alliance products
—users get the benefits of research and progress . .. and at lower prices.

Mass production methods — More than 1,500,000 Alliance Tenna-
Rotors are now in use, and the demand keeps climbing. That's why Alliance
Manyfacturing Co. has stepped up its production—and the economies made
are passed along in these sharp price reductions.

el

“Position
erna rotq

Adverﬁsiﬂg—AHiance Tenna-Rotors are sold most because they are seen
most. The vigorous, aggressive
advertising program on Alliance
Tenna-Rotors carries the story
to your customers via TV, mag-

azines and newspapers. Alliance
Tenna-Rotors are pre-sold to
m. make bigger profits for you.

ALLIANCE

MANUFACTURING COMPANY

*Alliance ranked No. 14 among all National TV spot

ALL'ANCE, OHIO advertisers in 1953,
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Learnto Service TV Sets-
any make or model-Quickly

New ALL PRACTICE Method

trains you at home to become
aProfessional TV Serviceman

You learn the time saving techniques,
methods used by top TV Servicemen

Thi= is 100% learn-by-daing. practical training. NRI supplies all necessarr
equipment, all tubes. inelu:ling a 17-inch picture tube: and comprehenzive
mariuale covering a thoraughly planned program of practice. You learn how
experts diagnose TV receiver defects quickly. You easilv learn the cazes
of defects—audio and videa—and how to Av them accuratels.

You get actual experience aligning TV receivers. isolating complaints frem
scope patterns. eliminating interference, using ecrmanium crystals lo reetify
the TV picture signal, adusting the ion trap and hundreds of other valuahl

Professional technicues.
UHF and COLOR Create
Growing Opportunities

for a TV Receiver, Scope,
Signal Generator, HF Probe—
all included in introductory
price under $200-Easy Terms

If you want to go places in TV servicing, vou
will act quickly 1o fird cut what you get,
what you practice, what you learn and how
NRI's new course in Professionul Television
v Servicing will help you advance through
hetter technical knowledge and training. See
pictures of equipment supplied, recad what
you practice in book ofered FRLEE to am-
bitious men with some knowledge of Radio

To cash in on the pressnt UHEF and the coming
COLOR TV hoont you'tl need the Kind of knowl-
Iee and experivnee NRUs Conrse gives. You'll
1 n get practice instylling rront-end chanpnel seleetor
strips 1 nodern CHPFP-VIHIE recevers, You learn
You Lear UIHLE ~ervicing problems and theie ~solntion. Matl
the coupon now. Discover how NRI's new course
i PROFESSTIONAL THELEVISIODN SERVICING
meets the needs of rhe man who wants to get
abewdd in TV Servicing,

Not for Beginners

1f vou haye ~onie knowl
edue of Raldio-TV fun-
damentals, or have had
some Radio Shop expe-
rienve or some Radio
school naiuning. this
course IS 1FORYOU.
Al coupon torlay.

r-—_----—--—-—

h ov TV fundamentals. Find out about this . 4 g National Radio Institute, Dept. 4KFT,
ALL PRACTICE Prefessional TV Servieing L 8 5 e i 16th and U Sis., NV,
Course now. [. ‘ - ‘}f.—' Washington 9, D.C.

l Please send my FREE copy of “How to Reach the Top in TV Servicing.”
CUUPON BRINGS IMPURTANT I I understand no salesiman will eall.

BOOK FREE} - -

Ageiiiionis

102 Get b 1
9 et ~his baok and indge for yvoursell how this conrse will Alddress ... roaTs P o P 00DH0D 0 1000E0E0E000C 000 cegEes e vesesiasenete
iN TV i further your ambition to reach the yap in TV Servicing l " )
2 or help to build a more secure businusss ot yuur wwn in
SER\‘(‘JN(’ TV. Manry of tomorrew’s 1op TV Servicemen . . . men l
who can serviee any make. uny model UHP, YHE or B Gy Zunediwanas STalCs ahik d6as < 3aeaos
Colar TV 0 0 will be graduastes of ithis training,  Mail
the ceupoa now. There is o oblicaten, N N ——— . N NN BN tEm Smm o)
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National Schools brings you a new dimension in training
for TELEVISION-RADIO-ELECTRONICS

YOU CAN LEARM BY HOME STUDY, IF-

—Yyou are ambitious to increase your earning power.
—you want to broaden your knowledge and skill.
—Yyou choose the schecl with the most complete training

and service.

50 Years of Successful Training

National Schools has been training men for success since 1905.
Our graduates are located around the globe, in good-paying jobs
in servicing, installation and manufacturing...in public and
private industry, or in their own businesses. All this experience
and backgrourd are your assurance of success.
What This New Cimension in Home Study Means to You
As a National Schools student, with Shop Method Home Training,
you master all phases of the industry~—TV, Radio, Electronics—
theory and praciice You learn HOW and WHY, in one complete
course at one low tuition.
Because National Schools’ world headquarters are in Los Angeles
—*capital city” of T'V-Radio-Electronics—our staff is in close
touch with industry. Our lessons and manuals are constantly
revised to keep you up-to-the-minute on latest developments. We
show you how to make spare time earnings as you learn, and we
give you free placement assistance upon graduation. National
Schools is approved for G. I. Training. Both Resident and Home
Study courses are effered. If you are of draft age, our training
helps you achieve specializeé ratings and higher pay grades.
This new dimension enables us to train you as you should be
trained at home, regardless of your age or previous education.

Your Coarse Includes Valuable Units
We send you important equipment, including a commercial, pro-

OCTOBER, %54

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

Get these two free hooks about this new
dimension in Home Training. A compre- Wi
hensive, illustrated fact-book and a
sample National Schools lesson. No
obligation, so mail coupon today.

NATIONAL SCHOOLS
TECHNICAL TRADE TRAINING SINCE 1905
Los Angeles 37, Calif. - Chicogo: 323 W._Polk St.
In Canada: 811 W. Hastings St.,Vancouver, B.C.

MAIL NOW TO OFFICE IﬂEAREST YOU!
{mail in envelope or paste on postal card}
NATIONAL SCHOOLS, Dept. RG-104

4000 S. FIGUEROA STREET OR 323 W. POLK STREET
LOS ANGELES 37, CALIF., CHICAGO 7, ILL.

Rush FREE Book,'‘Your Future in Radio-TV-Electronics,”’
and FREE LESSoN. No obligation, no salesman will call.

YOUR FUTURE
RADIO
TELEVISION

NAME BIRTHDAY. 19
ADDRESS SE——
CITY = = ZONE STATE

[ Check if interested ONLY in Resident Training of Los Angeles.
VETERANS: Give date of discharge
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FIRST COLOR TV DX pickup may,

have taken place on July 11 when the
color bar pattern of KPRC-TV, Hous-
ton, was received by R. K. Lockhart in
Moorestown, N. J. The signal was
picked up for about 19 minutes shortly
after noon, on an RCA C-100 color re-
ceiver. Lockhart reported the color
quality good.

EDUCATIONAL TELEVISION s
continuing to grow as shown by the
announcement that the fourth and fifth
stations have qualified for grants under
the Emerson Radio and Phonograph
Corporation plan to give $10,000 to each
of the first 10 educational stations.

In presenting checks to stations
KQED, San Francisco, and WHA-TV,
Madison, Wis., Benjamin Abrams, pres-
ident of Emerson, said, “This is a tre-
mendous step forward but it has been
made possible only by the combined
support of civie and educational lead-
ers and the general public in cach of the
five areas.”

PHILCO COLOR TV TUBE may
soon make its appearance. Although
Phileco has already delivered some tube
manufacturing equipment to its licen-
sees, it admits “a lot of invention is still
needed.” Complex receiver cireuitry ap-
pears to be the main stumbling block.
The tube will be of single-gun con-
struction with a 250-square-inch picture
area on a 21-inch rectangular tube. It
will use the same glass bulb as present-
day monochrome tubes. The phosphors
are applied to the {ace photographically.

U.H.F. SATELLITES will come into
being as a result of an FCC ruling.
These stations will rebroadecast pro-
grams from a master station at differ-
ent frequencies. The FCC action was

taken to help further u.h.f. development.
the ruling, a v.hi. or uhf,

Under

-
""”L\

station may have its owned-and-oper-
ated u.h.f. satellites in near-by areas
carrying exactly the same programs as
the master station. In all other respects,
the satellites will have to meet FFCC
rules for TV stations.

Experimenting with equipment suit-
able for such applications, RCA has re-
cently completed field tests on a u.h.f.
TV booster system in cooperation with
station WJTV, channel 25, Jackson,
Miss. The tests explored the possibility
of extending u.h.f. TV service into areas
blacked out by geographic conditions.

The booster system consists of a low-
power auxiliary transmitter (power
may have to be increased to meet the
FCC rules as proposed at present), a
highly directional receiving array, and
amnlifying equipment. The booster
equipment veceives the original signal
from the station’s main transmitter,
amplifies it, and then broadcasts the
amplified signal throughout the local
area where signals from the main sta-
tion are weak.

(Contmued on page 10)

Receiving antenna for booster system.

Transmitting antenna for booster system.

RADIO-ELECTRONICS
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Prepare Now. ...in spare time at Home . .. for a New,

TELEVISION

RADIO CHIEF OF ILE DE FRANCE
FRENCH LUXURY LINER PRAISES D. T. 1.

Radio Chief—Jean Desmas Says:
“Your Trein.ng Organization in Chicago
.j~ is known not only throughou! Europe.
q,, but also in many parts of the world as

% one of America’s finest Television., Radio
p J and Electronics {raining centers.”
, W.C. DoVRY, Director / &
/- B
At *%R g -lltm.‘“ i 4 w

ou.M
'—m.

W. C. DeVRY 1iits of BN --.m...‘x;&

BIG OPPORTUNITY & oy ———
AWAITING MEN 17-45 Prepcre ‘At Home Or In Our Chicago Laboratory!

Urges them to send lOI' facts deOY See for yourself how readily ycu 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-
E“M;\;‘vsglghgf?ff:f :r:; ;%’_’"&%;fcﬂ'smg‘i ing, fast-growing fields—~TELEVISION-RADIO-ELECTRONICS.

. Television Manufccturing Plants . . . Research if you train at home you get (1] the use of a 16-mm. movie projector and 16 reels
Loboratories . . . Police, Train and Car Radio . .. of animated movies to help you learn important points faster . . . easier, (2) mod-
Aviation Radic . . . Industrial Electronics . . . Sound ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling
Motion Pictures . .. Electronic Musical Instrument you to g2t valuable practical experience from over 300 projects—including building
Plants .. . the Heoring fA"{i industry o5 el and keeping the electronic equipment shown below. And upon completing training,
many f’h.f' ?ro'gches @i i gracti eImel greing you have the optional privilege of building and keeping a big 21 INCH TV Set. {D.T.1.
SLRAPEAMAY WIS offers another home training in Television-Radio-Electronics, but without the TV set.)

“Maoil coupon todoy for the latest facts obout
these many wonderfully inferasting opportunities
focing you ... ond HOW yos may now get the
same remarkable training—and suksequent
EMPLOYMENT SERVICE—tha: hove olready en-
abled so many men to ge! skcrted in o good job
or theit own profitable busine:s. There 's NOTHING
ELSE UKE IT!”

Get the full story. Mail coupon today!

NCH

Build and keep his BIG DTl
Engineered TV set—casily
converted to U.H.%. (DT offers
another home training, but
without the ~V st

& LAUD D.T. I.’s

i; _"HOME NOVIES

— ~_IN CONGRESS

3 — D.T.l's remaskable home o
= 13, ¢

- fraining bene‘@® of visual HOME MOWVIES

training MOV.ES has been

praised from the floor of

the House of R2presentaives in Washington, D. C. and
e % recorded in Th2 Congress;onal Record.

: 5“““_' - “*One of America's

- MAlI. COUPON TODAY!

D:VRY TECHNICAL INSTITUTE
4147 BELMONT AVE, CHICAGG 41, ILL. Dept.

N RE-10K

[T ¥
1 would like *our valuable information-packed publicat on showing
how | may g2t ctarted toward a good job or my own business in
Television-Radio-Electronics.

oN

If subject to military service, the
information we have for you,
shoula prove very helpfu..

"DEVRY TECHNICAL INSTITUTE [

AFFILIATED WITH Street Apt

DEFOREST’S TRAINING, INC. . e

CHICAGO 41, ILLINOIS B. 7. I.’s Training is Available in Canada
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Dictur® Tube

ARE PACKED
WITH PROFITS!

Longer Life!
Availability!

S"k
va
»N\A

YEAR ¢
\N‘A““A“‘Y) . ;

Lo

Make old sets like new ... have more satisfied customers!

Interested in new sales records? You'll be heading in that
direction when you replace old picture tubes with new Sylvania
Aluminized Tubes.

Sylvania Aluminized Picture Tubes give terrific performance.
They make old sets better and brighter than new by providing whiter
whites—blacker blacks . . . a 6-times better picture contrast.

Sylvania Aluminized Picture Tubes are now available in most
sizes for all popular TV sets. In other words, with Sylvania
Aluminized Picture Tubes, you give your customers the best possible
buy and the best possible service, including a full one-year warranty.

Remember, millions of set owners see and hear about Sylvania
Picture Tubes on the nation-wide weekly television show
“Beat The Clock.” They know that they are famous for quality
and dependability. For full details about aluminized tube
replacement, write for Sylvania’s “Aluminized Picture Tube
Replacement Guide.” Address: Dept. 4R-3810, Sylvania NOW!

<X P Y
U4 ,
- Sylvania Electric Products Inc. 1740 Broadway, New York 19, N. Y,
4 In Canada: Sylvania Electric {Canada) Ltd.

University Tower Building, St. Catherine Street, Montreal, P. Q.
LIGHTING + RADIO + ELECTRONICS -« TELEVISION

8 RADIO-ELECTRONICS
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look at these outstanding
sales features

® Compact size—makes it casy
to handle—to stock—and
safe to install

® A sturdy streamlined design
that will stand up under ex-
treme weather and icing con-
ditions

® Completely pre-assembled —
with fold out construction

® Sealed element ends elimi-
nate wind noisc

® Idcal with rotor either singly
or stacked

® Uniform low band coverage
(2-6) and cxcellent high
band gain (7-13)

® High front to back ratio cuts
co-channel interference

® Sharp directivity and ultra
lincar response for excellent
black and white and color
reception

® 300 ohin match

® Only the Weleo Sabre has
Miracle Phase*

Onc Antenna that fills your VHF needs close in — to extreme
fringe and UHF

Miracle Phase

Miracle Phase effectively isolates the undesirable interaction and
loading of Phased elements.As used with a bi-philler broadening
and phase inverting element.it allows the low band dipole to
function with proper gain and pattern response in the high band.
This unique coupling of working elements makes it possible to
feed the received signal to the set so satisfactorily that the need
for many additional elements is eliminated — greatly reducing
the physical size of high gain antennas — thus allowing one an-
tenna to fill many requirements — and become the first choice
of servicemen.

walel the Sabre ereate a new standard

in antenna design and appearance

OCTOBER, 1954

model 100
iMiracle Phase*®

Patent Applied For

introduces a New Look
in all channel antenna
design

ORDINARY ANTENNA

SABRE 100

Compare Sabre 100 performance,
size and price with other antennas

The Welco SABRE cannot be compared with
any other antenna design—because clectrically it
works different—physically it appears different.
The SABRE is compact, streamlined and its new
phasing system gives it added distinction. All this
at a price that will amaze the most discriminating
people, thus making thc SABRE a tremendous
sales getter.

THERE'S A SABRE MODEL FOR EVERY
AREA FOR TODAY'S NEEDS AS WELL AS
TOMORROW’S!

Distributor Inquiries Invited--Territories for the New Sabrz Line Now Open
Write, wire or phone—

WELCO MFG. CO.

L.eaders in Electronic Design

225S. Third Street
P.O. Box 110

Burlington, Iowa
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TUNG-SOL

TECHNICAL DATA
PAYS OFF IN SERVICE!

T-58 700 poges—600 tube types

NEW! 1954 Edition! T-70 200 pages of data on
CR tubes, receiving and special tubes, dial lamps

300 blueprint base diagrams
for 1100 tube types

Here's the most practical set of tube ref-
erence books in the industry—all the in-
formation you need for everyday jobs!
They're easy to read—easy to use (always
lie flat when open). You'll get work done
faster with Tung-Sol Technical Data
Books. Ask yourtubesupplierabout them.

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

&/
el
®
TUNGSOL
TECHNICAL DATA

|

X-RAY HAZARD was laid to receivers
using recently developed large-screen
| 3-gun color tubes by an official of
Chromatic Labs, producer of the 1-gun
Lawrence tube. He stated the high
voltage necessary for the 3-gun tubes
| produces substantial amounts of X-ray
| radiation—enough to cause consider-
able physical damage to viewers unless
blocked by expensive shielding.

In reply, Kenneth Hoagland. engi-
neering manager of Du Mont’s C-R
tube division, said the problem of X-ray

radiation had been under study for
some time. He said RETMA has
adopted a standard of 6.25 milli-

roentgens per hour as the safe figure
for radiation from a cathode-ray tube.

Hoagland said any tube operating
under 16 kv is definitely harmless. Over
that amount, shielding may be required
to bring radiation down to below the
safe figure. He added that the safe fig-
ure was an ultra-conservative one and
that tubes have been operated in the
laboratory up to 35 kv without produc-
ing damaging radiation.

Charles F. Stromeyer, president of
CBS-Hytron, admitted that soft X-rays
are given off at 25 kv, but said they are

absorbed in the face plate of the CBS

Colortron.
EIGHT NEW TV STATIONS have
gone on the air since our last report.
These are:

WGTH-TV Hartford, Conn. ... . 18
WTHI-TV Terre Haute, Ind. ... 10
WPBN-TV Traverse City, Mich.. 7
WTVD Durham, N.C. ... .11
WGR-TV Buffalo, N.Y. ... ... 2
‘| KXJB-TV  Valley City, N.D. . 4
WACH-TV Newport News-Norfolk,
Va. 33
WMBV-TV Marinette, Wis. ... 11
Five stations have gone off the air:
WKAB-TV DMobile, Ala. ... 18
KBID-TV  Fresno, Calif. ... ... 53
| WCOC-TV Meridian, Miss. ............30
| KSTM-TV  St. Louis, Mo........... .36
WCHA-TV Chambersburg, Pa. ... 16

THE AUDIO FAIR, held in conjunc-
tion with the annual convention of the
Audio Engineering Society, will be held
at the Hotel New Yorker, New York
City, October 14 to 17.
RADI0-ELECTRONICS Wwill occupy Room
716 at the exhibit. Mr. Joseph Mar-
shall of “Golden Ear” fame will ap-
pear at the RADIO-ELECTRONICS hooth
to meet his audio friends and demon-
strate some of his recent equipment.

RADIO WEATHER FORECAST pre-
dicts unusually good transmission con-
ditions for the balance of 1954. This
report was made by John H, Nelson,
radio-wave analyst of RCA Communica-
tions. He bases his forecasts of trouble-
some magnetic storms on the position of
the planets in relationship with each
other and the sun, and boasts 92%
accuracy for the first 6 months of the
year.

While radio disturbances since 1925
have been attributed largely to sun-
spots, Nelson said none of his forecasts

Tung-Sol makes All-Glass Sealed Beam Lamps,
Miniature Lamps, Signal Flashers, Picture Tubes,
Radio, TV and Special Purpose Electron Tubes
and Semiconductor Products.
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this year were from solar observations.

| COMBAT TV was given its first truly

public demonstration when military TV
maneuvers at Fort Meade, Md., were
telecast from coast to coast on the NBC
network in color. The tactical combat
maneuvers were also watched “on loca-
tion” by top Army officers using closed
circuit black-and-white equipment.
Eight remote TV cameras were used
in the exercises. Their signals were
piped into a simulated regimental com-
mand post. The cameras were mounted
in an L-2 Army plane. Helicopters,
assault landing craft, and fixed posi-
tions covered various phases of opera-
tions, including an amphibious landing.
The mancuvers televised in color
showed the destruction of “enemy” pill-
boxes, questioning of “enemy” prisoners
__distinguished by their blue uniforms
—and other battle occurrences.
Viewing the scene, General Sarnoff
of RCA said that further development
may make it possible for military com-
manders sitting in the Pentagon to
watch actual battle scenes overseas.

QUARTER CENTURY WIRELESS
Association will hold its 1954 winter
meeting on October 29 at the Hotel
Belmont Plaza, New York City. A talk
on single-sideband transmission will
be given by Don Norgaad, W2KUJ, a
research engineer for General Electric.

Organized in 1947 to foster friend-
ship among ham operators, the QCWA
now has an active membership of more
than 700. Full membership is open to
amateurs who have held licenses for
25 years or longer. Officers are John
DiBlasi, W2FX, president; George T.
Droste, W2IN, vice-president: David
Talley, W2PF, treasurer, and Ralph G.
Barber, W2ZM, sccretary.

ATOM DEFENSE IS PERILED by
illegal diathermy, industrial heating,
and electronic equipment. The FCC re-
ports this equipment interferes with
the effectiveness of the airplane warn-
ing system because it disrupts radio
circuits in the radar networlk.

The illegal equipment is believed to
be largely in the hands of doctors and
businessmen unaware of the radiation
situation. Nevertheless it would pro-
vide an ideal weapon for saboteurs at-
tempting to disrupt military communi-
cations or guide enemy planes.

It also provides a virtually foolproof
method of transmitting subversive in-
formation to enemies through coded
signals based on the time of day the
machine goes into operation and the
length of time it is kept on.

The situation has become so serious
that William L. Kiser of the FCC's
New York office warned: “The com-
mission does not intend to rely solely
on an education campaign to curb the
use of these illegal machines. It intends
to use every means at its disposal to
identify and eliminate the use of any
equipment which does not comply with
its rules.”

Mr. Kiser added that the signals of
some of these machines can be heard
around the world. It might be possible
for enemy guided missiles to ‘“home”
on these illegal machines. END
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Add Technical Training e omey Making
To Your Practical Experience ~ FG(EM‘
GET YOUR FCC LICENSE 57

Information

INAHURRY /

Then use our Amazingly Effective ;
JOB-FINDING SERVICE N ®

O TELLS HOW - S o

Here Is Your Our Amazingly Effective
”Cfol:lﬁill!'Aol:LEEu JOB-FINDING SERVICE
Yam Helps CIRE Students Get Better Jobs

H oU WING

HG‘“ E.D W
N\“

Commercial Licens
atter completing our TO TRAIN AND COACH YOU
E | Branes Ay AT HOME IN Here are a few recent examples of Job-Finding results:
without additional cost of SPARE TIME UNTIL YOU GET GETS CIVIL SERVICE J0B
“Thanks to your course I abtained my 2nd phone license. and am now employed by CiAl

any Kind until you suc- )
cessfﬂlvly obtain your Service at Great Lakes Naval Training Station as an Engineering Spectalist.”
Cominercial license. pro- Kenneth R, Leiser, Fair Ouks. Mtd. Del., McHenry, Tl
vided you first sit for this GETS STATE POLICE JOB
i 2
:':;"s'":'";’:r c‘;":hn'l"““?o “T bhave obtained mv Ist class ticket (thanks to vour school) and since receiving same I
: g have leld good jobs at all times. I am now Chief Radio Operator with the Kestueky

Your course. »
State Police.
If you have had any pracficull experie‘nce— Edwin P. Healy, 264 E. 3rd St., London, Ky.
e Amateur, Army, Navy, radic repair, or GETS BROADCAST J40B
experimenting. “I wish to thank vour Job-Finding Service for the help in securing for me the pesition

of transmitter operator here at WCAE, in Pittsburgh.”’
Walter Koschik, 1442 Rldge Ave., N. Braddock, Pa.

Eus ”ow‘. OUORS 'Es TSHE oy “‘Due t Job I‘G'EISzA\!RLiIcNESI fOB by tti ny
. H TUDY ue to your Job-Kinding Serviee, wave been getting mas
Employers make JOB OFFERS L|I(e These COURSE WHICH offers from all over the country, and 1 have taken a joh with
%e:; LEI)EASMﬁSE Casital Airlines in Chicago, as a Radio Mechante."”
to Our Graduafes Every Monfh Ilggss o“ﬁ';" AANUI; Harry Clare, 1537 S. Drexcl Blvd., Chicago, IIL
Lclter_ from nationally-known Air_lines, “We would also appreciate if‘ you would place FINAL TESTS. Your FCC Ticket is recognized by most employers in ihn
the following additional advertisement in  your bulletin-Wanted-Superintendent of electronic field as proof of your technical ability.

Communications . . . Salury $666.66 per month.””

Letter from nationally-known airplane manufacturer, “We need men with electronie
training of experience in radar maintenance to perform operational check-out of r.ui.xr
and other electronics systems starting salary . . . amounting to $329.33 per month.’

These are just a few samples of the job offers that come to our office periodically. Some
licensed radioman fitled each of these jobs . . . it might have heen you!

HERE’S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY With

Get All 3 Frees

MAIL COUPON NOW

INREINEERERRERERRERERE R
CLEVELAND INSTITUTE OF RADIO ELECTRONICS Ml

. . . Desk RE-69—1900 Euclid Bldg.., Cleveland 3, Ohio WM
in Spare Time A

OUR coachlng AT HOME p ' (Address to Desk No. to aveid delay) L
Name and Address License } Lessons 1
| want to know how [ can get my FCC ticket in a minimum of time. o
‘L:ee-:l\llz‘r‘t/hy“.”. ve G Bak(-'xsheul ...... l -2nd Phone, === 12 ;Send m\E Imur FREE booklet, “How to Pass FCC Lieense Examina- n

IS R A RETE .2 ions dees not cover exams for Amateur License). as well as a
FraBnoc\.s];”' Ilan.:a T Florida ! S — || E— a8 iﬂu'mnle P?(} type exam and the valuable heoklet, “*Money-Muking FCC :

38 Beucler Pl.. lhlg(nhdd New | | deense Information.”” Be sure to tell me about your Television
LI e e .

ert Schoell . . ... ... L. ~++|. .2nd Phone. .|...... L .
110 vschSI 11th §t.. Escondido, California’ one W ONAME ST SR P00 800a n
R .
Carl E. Smith, E.E.. Consulting Engineer. President B OADDRESS ..ottt i e Ao 00000000 cees @
CLEVELAND INSTITUTE OF RADIO ELECTRONICS iy Sl ey npr g " Bar phit rokiits! seng agmiatiy © S7 L - ceccvenes B
io

DESK RE-69, 4900 Euclid Bldg., Cleveland 3, Ohio R
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ANOTHER RAYTHEON FIRST!

;; /

N > v |
NEW 17 90° DEFLECTION
PICTURE TUBE

17AVP4

[e—s=——— 5 5/8": 3/8"

a9 1/8" 2 3/16" e 5 /272 3/16""

‘Raytheon leads the way to smaller, light weight, more compact, tele-
vision receivers with the amazing new 17AVP4 monochrome picture
tube. It is 3% inches shorter in overall length and approximately 4
pounds lighter than present 17 inch tubes. The type 17AVP4 incor-
porates a new 90° deflection angle bulb, a 1 inch shorter neck length
and achieves maximum compactness with conventional viewing area.
The 17AVP4 has electrostatic focus, magnetic deflection and fearures
the same crisp, clean picture that makes all Raytheon Picture Tubes
outstanding for qualiry.

This important new Raytheon tube, developed and produced at
Raytheon’s new modern picture tube plant at Quincy, Massachusetts is
one more reason why you can standardize on Raytheon Picture Tubes
with complete confidence that you are giving your customers the very L

Jatest and best. 19 1747 2 3/ — >

Remember, Raytheon Picture Tubes are Right for Sight, Right for You, and
always New. Buy them through your nearest Raytheon Tube Distributor.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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How 1 foxed

the Navy
by Arthur Godfrey

C O T OB O 9000000000000 9606066060606006060606060

4006000000000 0008

The Navy almost scuttled me. I shudder to
think of it. My crazy career could have ended
right there.

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

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

“Godirey,” said the lieutenant a few days
after I'd checked in, “either you learn mathe-
matics and learn it fast or out you go. I'll give
you six weeks.” This, I figured, was it. For a
guy who had to take off his shoes to count

above ten, it was an impossible assignment.

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

Came week-end liberty, I studied. Came a
holiday, I studied. Came the end of the :ix
weeks, I was top man in the class. Within
six weeks I had mastered two years of high
school math, thanks to the training I'd gotten,

I.C.S. made the impossible —easy!

GET EXPERT 2 FREE BOOKS Free, illustrated catalog on career that interests you. Also 36-page, pocket-

GUIDANCE size guide to advancement, “How to Succeed,” Just mail the coupen!

For Real Job Security—Get an I.C. S. Diploma! I.C.S., Scranton 9, Penna,

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 2880-L, SCRANTON 9, PENNA. (Partial list of 277 courses)
Without cost or obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X:

ARCHITECTURE AVIATION CIVIL, STRUCTURAL LEADERSHIP
and BUILDING O Aeronautical Engineering Jr. ENGINEERING [ Foremanship O Air Brakes [ Car Inspector
CONSTRUCTION O Aircraft & Engine Mechanic O Civil Engineering O Industrial Supervision O Diesel Locomotive

O Air Conditioning— Refrig. BUSINESS O Construction Engineering O Leadership and Organization O Locomotive Engineer

O Architecture [ Advertising O Highway Engineering O Personnel-Labor Relations O Section Foreman

0 Building Contractor O Bookkeeping and Accounting O Reading Struct. Blueprints MECHANICAL STEAM AND

O Building Maintenance O Business Administration 0O Sanitary Engineering AND SHOP DIESEL POWER

0 Carpenter and Mill Work 0O Business Correspondence O Structural Engineering 0O Gas—Electric Welding O Combustion Engineering

RAILROAD

O Estimating O Certified Public Accounting [0 Surveying and Mapping O Heat Treatment (] Metallurgy O Diesel—Elec. [ Diesel Eng's
[ Heating O Creative Salesmanship DRAFTING O Industrial Engineering O Electric Light and Power

0O Painting Contractor O Federal Tax O Aircraft Drafting O Industrial Instrumentation O Stationary Fireman .
O Plumbing O Letter-writing Improvement (O Architectural Drafting O Industrial Supervision {0 Stationary Steam Engineering

O Electrical Drafting
O Mechanical Drafting
O Mine Surveying and Mapping
0 Ship Drafting
O Structural Drafting
ELECTRICAL
O Electrical Engineering
O Electrical Maintenance
[ Electrician O Contracting
O Lineman
HIGH SCHOOL
O Commercial

TEXTILE
O Carding and Spinning
3 Cotton, Rayon, Woolen Mfg,
O Finishing and Dyeing
0O Loom Fixing
O Textiie Designing
O Textile Eng'r'g [ Throwing
(0 Sheet Metal Worker [ Warping and Weaving
O Tool Design O Toolmaking MISCELLANEOUS
RADIO, TELEVISION [J Domestic Refrigeration
O Electronics 0 Marine Engineering
O Practical Radio—TV Eng'r'ng [ Ocean Navigation

O Managing Small Business

O Office Management

[ Retail Business Management

O Sales Management

O Stenographic-Secretarial

O Traffic Management
CHEMISTRY

O Analytical Chemistry

] Chemical Engineering

O Chem. Lab. Technician

O General Chemistry

O Natural Gas Prod. & Trans.

O Machine Design-Drafting
0O Machine Shop Inspection
O Machine Shop Practice
[ Mechanical Engineering
O Quality Control

O Reading Shop Blueprints
(O Refrigeration

O Reading Arch. Blueprints
0 Steamfitting
ART
O Cartooning
O Commercial Art
O Fashion Illustrating
0O Magazine llustrating
O Show Card and Sign Lettering
O Sketching and Painting
AUTOMOTIVE
O Auto Body Rebuilding

0O Auto Elec. Technician O Petroleum Engineering 0O Good English 0] Radio and TV Servicing O Shipfitting
O Auto-Engine Tune Up O Plastics . O High School Subjects O Radio Operating O Short Story Writing
(0 Automobile Mechanic O Pulp and Paper Making O Mathematics (O Teievision—Technician O Telephony |
Name Age Home Address
City Zone State Working Hours__ AM. to PM.

) Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,
Occupation. I —— Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
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\\ Electro-Lens
Focusing*!

g

m o g N T

I... g
yoH WA

M i
Give your customers the most sparkling pictures
they’ve ever hoped for . . . pictures with all the
dramatic highlights and tones of a portrait photo-
graph . . . with the revolutionary new Winegard
Interceptor TV Antenna! Restores vibrant life to the

dull, blurred image of many old sets . . . brings out
every last ounce of performance in the newest.

For only the Interceptor has that amazing
“Electro-Lens Focusing” . . . the patented
design that pulls in all the signal . . . actually
builds up its intensity . . . then focuses the
amplified signal to the screen, much as an

@WI

NEGAR

with Exclusive Electro-Lens Focusing

optical lens focuses and intensifies light rays.

And —the Interceptor gives maximum rejection of
side and back interference . . . vastly superior recep-
tion in outlying areas. Particularly suited to color TV,
designed to give performance unmatched by any
other antenna on all VHF channels. Lightweight,
compact, wind resistant.

An obsolete antenna can make even the finest set
unsatisfactory. So give your customers the best per-
formance from any set, old or new . . . insure their
utmost satisfaction. Write for complete information
about the Winegard Interceptor Antenna today!

*Patent Pending

Interceptor
ANTENNA

WINEGARD COMPANY, 3000 Scotten Boulevard, Burlington, lowa
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120 V. A.C.
60 CYQLE
1.1 AMP. MAX.

Al
w?

MODEL 199

(8 Only £ 95,8

and it’s ideal for the work you do

{¥'s smaller, lighter—slips readily into tool kit or pocket. are new type steel nose LIFETIME TIPS—practically in-
Gives AMPLE heat—fast. Cools quickly too. Has won- destructible in ordinary use. Built-in spotiight automat-
derful balance. WEIGHS ONLY 1Yz LBS. Easier to use ically illuminates work. Cherry red plastic handle and
accurately—less tiring. Its extra long narrow tips (re- case are heat and shock resistant. Gun is well made

placeable} make it easy to reach tight spots. And they throughout —fully guaranteed. And that price!

. 567 HOURS
FOR HEAVY DUTY ® CONTINUOUS OPERATION
[ )] tdea! for many production [obs, main-
’ ) DIl :
___THERE'S THE FAMOUS . e e
@ ?uellt;”;ux::tsezzcml tip euts plastic tile.
250 WATT “QUICK-HOT” ° A O |
® | RETAILS $l 2ﬁ
............................‘.‘.
®
SUPER-POWER SANDER
® MODEL #303
OTHER POCKET PORTABLES yoiog i erms e i
straight line action. Kit is Sander, 12
YOU’LL WANT ® Sandpapers, 2 Palishing Cloths.
Y SANDER-POLISHER
TO OWN MODEL #202
e For _ﬂr;':lﬁnishig% 120 v, 'Adf: 6rO CY;':le RETAIL
; T e
3 :."Or::grs. m:oupéli:h:::;r‘,:e!c.esslgg_e; . 3162_5_
only COMPLETE MIT

WEN B et

(Export sales, Scheel International, Inc., Chicago)
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the

BOOSTER
with the
CASCODE
CIRCUIT

Turner:

Model TY-2

...for sharper reception’
on any set —new or old!

We'll give it to you straight. This
booster costs a little more. J¢’s
worth it} \7(’}.10 wants to watch
Milton Berle through a blizzard
of snow. The high-quality cas-
code circuit in the Turner booster
reduces noise and snow to a mini-
mumn. Produces an excellent pic-
ture even in extreme fringe areas.
Many servicemen say, “The
Turner is the only booster that
will help the new sets with cas-
code tuners.” Instell a Turner
booster and you guarantee the
best possible reception.

® The TURNER Company ‘
® 933 17th Street N.E., e
® Cedar Ropids, lowa :
o Gentlemen: Please send me com- ¢
e plete information on the superior 4
e performance of your booster. A
° e
o Name »
: Address _ :
o City__ .. State___. P

,.............,.....J
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| VENEZUELA TV

! Dear Editor:

f Having read your column in the July |

| edition. I thought you might appreciate

| some facts concerning TV conditions
here in Caracas.

| Three TV stations are currently in

| operation: channel 4, Televise, with
i about 15 kw of radiated power; channel
5, Televisora National; and channel 7,
Radio Caracas-TV, which is in the proc-
| ess of changing to channel 2. 1 believe
I that the radiated power of channels 5
and 7 is lower than that of channel 4.
The scanning rate of all three trans-

mitters is in accord with the power-line |

frequency of 50 eyeles. Using a 625-line
scanning system. the horizontal sweep
frequency is slightly less than that used
in the United States. Most receivers
manufactured in the U.S. will function
with only slight readjustment of the
standard vertical and horizontal con-
trols. with an occasional few requiring
resetting of the horizontal-frequency
coil.

Some sets, particularly CBS-Colum-
bia, require an additional resistor in the
vertical oscillator circuit to obtain
proper lock-in. With my 1949 Crosley,

I just plugged in the set. adjusted the |
horizontal-frequency and synchronized |
the vertical sweep with the front ad- |

justment—that was all.

I mention these facts so that any
States-side viewers will be prepared to
resync their receiver should they catch
a signal from Caracas.

WALTER C. HIEBER, JR.
Caracas, Venezuela

“NO NEW THING”

Dear Editor:

On page 6 of the August issue you
inform your readers about “a new de-
parture in electron tube manufacture,”
describing a ceramic type tube devel-
oped by Sylvania.

In 1938 the German Telefunken G.m.
b.H. developed and manufactured such
tubes for use in German military equip-
ment—especially for decimeter waves.
After the last war I had an opportunity
to study German military manufactur-
ing techniques and I got hold of a few
dozen of these tubes in the Luftfalirt-

| forschungsinstitut at Oberpfaffenhofen

near Munich, Bavaria. The mechanical
form of these tubes was equivalent to
the German “steel” tubes

So, you see, “there is nothing new
under the sun.”

IvaN 1. BEZUGLOFF, JR.

Vice-president, Metronix, Ine.
New London, Conn.

ANEW KIND OF BOOK
FOR TV SERVICEMEN

"Analyzing and
Tracing TV
Circuits"

CIROWTS

YOU'LL

MASTER
ANY TV
CIRCUNT

the book that gives you all
the knowledge you need and
shows you HOW TO APPLY IT

for EXPERTS
or
BEGINNERS

A BASIC
BOOK

Written by an authority who gives you
all the facts about every TV circuit and
then actually tells you how to apply the
knowledge for everyday Service SUC-
CESS and PROFITS. This book spells
out in simple, easy-to-understand lan-
guage the rules a technician must follow
to become top-notch in his work-—the
rules vou need for assured Service
SUCCESS. 1It’s the one “"'must’ book for
every Service Technician.

CONTENTS: Chapt. 1: Things You Should Know
About Every Circuit. Chapt. 2: From the General to
the Specific. Chapt. 3: Differences Between Sche-
matics ond Actual Sets. Chapt. 4: Following the D.C.
Power Lines of a Set. Chapt. 5: Where the Boost B+
Fits In. Chapt. 6: The A. G. C. System—From Begin-
ning to End. Chapt. 7: In and Around the Deflection
Systems. Chapt. 8: First Things First. Chapt. 9: Whoat
To Do When You Meet an Unfamiliar TV Circuit.
Chapt. 10: Summary.

| 168 PAGES, 82 x 11" 5300 ORDER
ORDER JA-1. Only,,,, —

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

My {check) {money order) for $...........oiueen
enclosed. Send ........ copylies) of "Analyzing
& Tracing TY Cireuvits” {JA-1, $3.00).

NOMe: . eieieeeeenesssososssssssssscsnsss .o

o
<
N
o
3
o
Iy
=2
3
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the only COMPLETE
catalog for Everything
in TV, Radio and |
Industrial Electronics

VALUE
PACKED

1955 <= ALLIED

308-PAGE CATALOG

Get ALLIED'S 1955 Catalog—308 pages packed
with the world’s largest selection of quality
electronic equipment at lowest, money-saving
prices. Select from the latest in High Fidelity
systems &nd components; custom TV chassis, TV
antennas and accessories; AM and FM receiving
equipment; P.A. Systems and accessories;
recorders and supplies; Amateur receivers,
transmitt=rs and station gear; specialized
industrial elecironic equipment; test instruments;
builders’ xits; huge listings of parts, tubes,

tools, books—the world’s most complete stocks of
quality equipment. ALLIED gives you every

buyving advantage: fastest shipment, expert
personal Lelp, lowest prices, assured satisfaction.
Get the big 1955 aLLiED Catalog. Keep 1t handy
-—save time and money on everything in
Electronics. Send for your FREE copy today.

World Cangoat. Stocks.

e All TV and Radio Parts

® All Electron Tube Types

® Test and Lab Instruments

o High Fidelity Equipment

® Custom TV Chassis

® AM, FM Receiving Equipment
® Recorders and Supplies

e P. A. Systems, Accessories
e Amateur Station Gear

® Builders’ Kits & Supplies

® Equipment for Industry

ALLIED RADIO

World’s Largest Electronic Supply House

Send for the
leading Electronic
Supply Guide

ALLIED RADIO CORP., Dept. 2-K-4
100 N. Western Ave., Chicago 80, lllinois

EASY-PAY TERMS

Use ALLIED's liberal Easy Pay-
ment Plan  only 109, down
12 months to pay—no carry-

ing charges if you pay in 60 the latest releases and largest INATNE,. BE Soirows 515 4 Seivts 6T (s 2 1240) 5T 6 G5 3 0 10 W SITTSTEE
days. Available on Hi-Fi and stocks of Hi-Fiequipment. We
P. A. units, recorders, TV specialize, too, in TV supply
chassis, test instruments, and are foremost in the field Address....... B T I
Amateur gear, etc. of Builders’ Kits.

CilYm « p3 serm =1 350 52 o Zone......State. . .......

HI-Ft SPECIALISTS
To keep up with the latest and
best in High Fidelity, look to
ALLIED, Count on us for «all

.[ Send FREE 308-Page 1955 aLLien Catalog

—— ——— ——— i ——— t—

[
I
!
I
I
I
1
!
1
I
I

vltra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY

- ___mz.ba —1 -
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CHANNEL
MASTER'S

the most important antenna
development since the
introduction of the basic Yagi!

Wm The World's First

Triple-Powered Yagi. ..

¥ 4
/ Brilliant all-channel
d VHF performance —
and really ready for COLOR!

~ Sfacked ™
SUPER RAINBOW
model no. 331-2

-
. e =
-

|« No other antennu ;provides such outstanding
long distance reception in black and white.

« No other antenna is so well prepared to meet Single hay
the exacting requirements of color television: SUPER RAINBOW
Uniform high guain, flat frequency response, mode! o 331
exfremely narrow polar patterns, highest
S front-to-butk ratios.
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engineering

make the RAINBOW the most pow

all-channel VHF antenna
science has yet produced.

1. New spacing formula: Channel Master research has
now established new, more efficient relationships
between the Yagi’s parasitic elements (directors and
reflectors) — far greater efficiency than a screen.
The radical new spacing arrangement between these elements
has, for the first time, extendad the full efficiency and
high gain of the basic narrow bend Yagi over the
fufl width of an entire VAF bond.

2. New “triple power’’ High Eand directors and
reflector: Three-segment directors and reflectors,
with each segment insulated from its adjacer: segment,
provide the combined power of three High Eand Yagis,
operating side by side, in perfect phase. This is the first time
an entire antenna has been made to operate on the same
high gain principle as the fabulous Tri-Pole.

3. New “intermix’’ design: Combines — into one single
antenna — two separate , independent sets of directors and
reflectors, one for High Band, one for Low Band.
Eoch parasitic system operates only on its own band.
No compromise design. No interaction. No signal loss.

PLUS Channel Master’s original, super-gain TRI-POLE . . .
the unique triple-powered dipole that made the Champion
the most wanted antenna in America.

2 great models available:

RAINBOW, Model No. 330 — for setondary and near-fringe areas.
SUPER RAINBOW, Model No. 331 — 4or fringe and super-fringe areas.

Stacked
RAINBOW
" model na. 339-2

Full band width —
highest gain — of any
all-chanrel antenne.
Diagram illusirates independent
oparation of the BAINBOW's High
Bend and lLow Band porasitic ee-

ments. Note vnicue new spacig
orrangement between elements.

Heavier lines indicate elements ‘operating cn:

Low Bans only l High Band only

| L

E=Tripole
(hawing
areent

distr bufion)

Single bay
RAINBOW

Nof= that eaca High Band elenent is «tually thres secmrate elements, |
ecch insdotec from the others. fer triple-powesad perfermarxe.

model no. 330

ZHANNEL 2 3
0] 0|
|

0

Here’s how the RAINBOW out-performs the famous Champion.

s s ? 8 ¢ 10 1 12 13
+1 2 +.5| +.2/+1.5/+2.5

Stacked | +1.3/+2

Gain Over

+1.5
xamsow | Dé| DB DB| DB DB | DB

1-Bay
Gain Over masow | DB| DB| DB DB D8| DS | DB | B DB OF| DB| DB
1-Bay _ l—j ! + —
| champion Topex |41 (41 (415425435 +3.543 42 41542 (43545
i P wainsow | DE| DB/ DB| DB DE| CB DB | DB DB| DB| DB | D€
LHANNEL 2 3 4 H & 7 8 9 10 1 12 1

+1.542 | 43 -.540 40 [+0 [+1 |+1.5

' o8| DB DE| DB| DB| BB

g | Socked f? sdked |17 42,543 143 +4 | 451 | 42 [+2 +2.5+3
| g +2. ] v 4 . .
* ;c“’"""" W I DF| D3| D8| DB DB | DB Jin De | DB| DE| DB | CB

SWrite for complese technical litercture

Howzertal
Folar
Pettern
welotive r3ltage}

Seen in October

HMAGATINE

"™ o

S ™ CHANNEL MASTER CORP.
TR - ELLENVELE. N V.
Oeied, “HE WORLD'S NARGEST MRNFALTLRER 05 TV ANTEPNAS
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Y.Q(_‘ be the Judge |

Let the Kay-Townes SUPER-KATY
prove its superiority over
ALL other TV antennas

on the market today!

Here’s why the famous
KAY-TOWNES

s ATY

wins in every case!

® FAR REACHING Reception!

® New MOLDED, RIBBED
INSULATOR for low water
absorption!

® New RIGID Construction to
withstand gale-force winds!

: L. ® EASY Installation!
— \ ® LESS DEPTH .on mast!
> ® Best by Color-Test!
5W%BATY-2 \ Super Katy has been proved

the best antenna for fine color
reception by actual field tests.

AMERICA’S MOST WANTED Every Super Katy installed
g will bring NEW SALES!
TV ANTENNA

©“THE BEST SET IS ONLY AS|GOOD AS ITS ANTENNA’’

KAY-TOWNES

The lbng reach, long profit antenna ANTENNA CO.

“Fringe area” dealer-servicemen in every part of ROME #» GEORGIA
the country are reporting outstanding sales and
service stories...and, mounting TV consumer demand!
The new, revolutionary Super “KATYS" have now
convincingly proved every quality and performance :
claim attributed to them. ) ;
Kay-Townes' original SUPER KATY design... ES e = SR
now amazingly improved. .. will out-perferm any W %
other competitive antenna on the market today,

regardless of type or design principle! W BIGdACK

Manufactured and Distributed in CANADA By

DELHI METAL PRODUCTS, LTD., DELHI, ONTARIO %&M”mw 7%@1&@
ro 1
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! [ [ dio to step
our experience in radio 19 =
‘;:li'i?\'g television job by studying A

SPARE TIME.

booms — in building of broadcasting stations,
manufacture of black and white VHF sets, and
sale of these sets to millions of families — but
the biggest booms are yet to come.

L. C. Lane, B MA.
President, Radio-Tele-
vision Training Asso-
ciation. Executive
Director, Pierce School

of Radis & Television. From my experience in the radio-television-elec-

tronics field and my contacts in high places, | can
tell you that past TV booms will look small compared to the booms
that will come with construction of new VHF and UHF stations and
perfection of low-cost color television sets.

These developments are just around the corner. If YOU want to be
in on the ground floor for the jobs that will be created, now is the
time to do it. You can keep your present job and study one of my
two NEW courses — FM and Television Technician Course — TV
Cameraman and Studio Course.

These Courses — especially prepared for home study — will train
you for top-paying jobs in the ever-expanding radio-television-
electronics industry. You'll be able to write your own ticket to get
o better pay job or set up your own business. .

EXPERT FM-TV TECHNICAL TRAINING ’e’?‘%(
S ;
My FM-TV Technician Course lets you fake full advantage of your previous experience b
— either civilion or Armed Forces. YOU CAN SAVE MONTHS OF TIME. My FM-TV

Technician Course completes yous training by providing o thorough background in .
Frequency Modulation and Television Theory and Practice.

You “'Learn by Doing”, working with parts and equipment | send you. Six large kits
of FM and TV parts are given to you as part cf the course. You build and keep o
professional GIANT SCREEN TV RECEIVER complete with big picture tube (designed
and engineered to take any size up to 21-inch).

Upon completion of your fraining you may — if you desire — take two weeks of

shap training at my associate resident school in New York City AT NO EXTRA COST! Super-Het

Radio Receiver

PRACTICAL TV CAMERAMAN
AND STUDIO COURSE

My TV Cameraman and Studio Course is designed to train TV Studio Technicians
and TV Cameramen, vrgently needed today by Television Braadcasting Stations
throughout the nation.

New TV Stations are now mushrooming throughout the country., Men who can
work as Audio Technicians, TV Cameramen, Microphone Boom Operators, Monitor
Qperators, Turntable Operators, Control Room Technicians can write their own tickets.

I will train you for an exciting high pay job as the man behind the TV camera. Work with TV stars in
TV studios ar ‘‘on location'" at remote pick-ups.

Availabie if you want it . . . one week of actual work with studio equipment & TV Cameras at my associate
resident school in New York City.

This course is a MUST for those who wish 1o increase their technical knowledge of television operations.

My Radio-FM-Television Technician Course is especially prepared for men with no previous experience or
training. | have trained hundreds of men for successtul careers in radio-television-electronics. Many of them
had only a grommar school educction ond no previous experience whatsoever in the field.

Two weeks of intensive shop practice at my associate resident school is also included with this Course.

[dedio 1 elwwision Rl raining [} svociation
52 EAST 19th STREET e NEW YORK 3, N. Y.

Licensed by the State of New York ® Approved for Veteran Training
OCTOBER, 1954

The fabulous television industry has seen many ]M‘m@

By _...start their own profitable service business.

into a higher
HOME in your

~

> e

ERANS!

4 to train veterams

Available only %o
e 27, 1950 T

fully approves

Korean G.l. Bl“.j
i 4 aofter lun

Veterans discharge

eligible, CHECK COUPON.

FREE FCC COACHING COURSE
Important for BETTER PAY JOBS requiring FCC License. You
get this training AT HOME and AT NO EXTRA C@SI. Top
TV jobs go to FCC-licensed technicians.

EARN while you LEARN
Almost from the very start you can earn extra money
while learning, repairing Radio-TV sets for frieads and
neighbors. Many of my students earn up to $25 o week
...pay for their entire training from spare fime 2oraings

el

-2

Combination Voltmeter-
Ammeter-Qhmmeter

You GET ]
THESE FOUR !

NO SALESMAN WILL CALL!

Mr. leonard C. lane, President
RADIO-TELEVISION TRAINING ASSOCIATION
52 Eoss 19th Street, New York 3, N. Y.

Dept. R-10

Deor M1 Lone: Meil me your NEW FREE BOOX, FREE SAMPLE 1ESSON. ord
FREE oids that will show me how | can make BIG MONEY N TELE%ISION o
understond | am under no obligation and no solesman will call.

(PLEASE PRINT PLAINLY}

Nome, —Age.

Address

Zone State.

| AM INTERESTED IN:
[0 Redio-FM-TV Technician Course VETERANS?

. Check here [
[0 FM-TV Technicion Course for Training under NEW
{J 1Y (ameroman & Studio Technicion Course  G.1. Bill.

N A
_.l.--.-
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says:

Ask ANY Engineer,

“WHAT'S THE TOUGHEST
TEST OF ALL?”

YOUR test . . . the way the equipment
works'in actual use . . . under actual

conditions. PRECISE test equipment has

passed that test countless times . . . every

instrument fully proven. That is why YOU
and thousands like you have made PRECISE

the fastest growing line of test instruments

in America today!

Remember, too, PRECISE uses no

surplus. See the complete line of

PRECISE quality instruments at your

jobber now—and save!

sé % precise x pre

LOWEST
PRICED

PRECIS[ RESISTANCE DECADE BOX
#46 kit form $18.95
#468\\’ - laclory wired $24.95

LOWEST
PRICED

?REC|SE CAPACITY DECADE BOX
H#4T78K kit form $18.95
laclory wired $24.95

GERMANIUM
(RYSTAL
WAFER

Cast

b— (OLLECTOR

PRECISE NEw T1 TRANSISTOR KIT
PRECISE offers a simple and direct approach to
the understanding of transistors. The instruction
book covers the physics and practical applica-
tions in simple and non-malhematical terms. Two
transistors. one germanium diode. transtormer.
electroiytics. Coils, resistors, condensers. chas-
$is. etc. are supplied.

* precise x precise % precise

Model T1 kit only $17.95

2

#308K
#308W

£9071W

zmw

EXCLUSIVE PRECISE 82"

EXngUSIVE PRECISE VOLT REG v.Tv.wm

0SCILLOSCOPE
wrt form $129.50
factory wired $229.50

kit form $35.95
factory wired $49.95

NEW PRECISE Em. & MUT. CONO. TUBE TESTER

kit form  $69.95
factory wired $139.93

cise x precise *x

PRECISE RF-AF-TY & MARKER GENERATOR
#63 kit form $33.95
#SJOKA B pre-assembled head $38.95
#630W ... factory wired $53.95

PRECISE RF PROBE
2 wired only $4.25

"RECISE CAP&CIYV AYTENUﬂYOR PROBE
#960 ........ wired only $5.95

PRECISE HIGH VOLTAGE PROBE
#999 wired only $6.98

#610KA
nel0W

#635W

SEND FOR

PRECISE RF SIGNAL GENERATOR
10K

kit form $23.95
pre-assembled head $28.95
factory wired $39.9S

* precise x precise x precise %

e

PRECISE UNIY. AF SINE. SQ & PULSE GEN.
H635K

kit form $33.50
.-factory wired $52.50

PRECISE 7 OSCILLOSCOPE
#300K kit form $94.95
#+300W factory wired $199.50

NEW#PRECI.:E VOLTAGE REG. POWER SUPPLY

Wit form $39.95
#760W factory wired $59.95

precise x precise x precise

NEW PRECISE 3” PORTABLE OSCILLOSCOPE
#303K kit form
#303W

laclory wired
precise x prec

NEW PRECISE VACUUM TUBE VOLTMETER
#909K kit form $25.98
#909wW factory wired $37.50

PRECISE DELUXE VACUUM TUBE VOLTMETER
kit form $38.98
907W laclovy wired $57.98

DEVELOPMENT CORP.

OCEANSIDE,

Prices slightly higher in the West

NEW YORK

Prices and

specifications subject to change without notice

NEWEST PRECISE CATALOG—DEPT. MB-1

RADIO-ELECTRONICS
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Home Study Courses in

TELEVISION SERVICIN

offered by

RCA INSTITUTES

Study Television Servicing—from the very source of the latest, up-to-
the-minute TV and Calor TV developments. Train under the direction
of men whe are experts in this field. Take advantage of this eppor-
tunity to place yourself on the road to success in television. RCA
Institutes, Inc. (A Service of Radio Corporation of America),
thoroughly trains you in the “‘why’’ as well as the “haw"’

of servicing television receivers.

FIRST HOME STUDY COURSE
IN COLOR TV SERVICING

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

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

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

SEND FOR FREE BOOKLET

Mall coupon In envelope or paste on
postal card. Check course you are inter-
ested in. 'We will send you a booklet that
gives you tomrplete information. No sales-
mon will coll.

RCA INSTITUTES, INC.

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

HOME STUDY COURSE IN
BLACK-AND-WHITE TV SERVICING

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

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

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

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

bt e e ey e it e e s . s i . T st s S, € T e S S e

RCA INSTITUTES, INC.
Home Study Dept. RE-1054
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me
copy of booklet on:

0 Home Study Course in TrLEVIS1ON SERVICING.
0 Home Study Course in CoLor TV SERVICING.

{pleuase print)

Zone State.
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Model 983 Oscilloscope—$329.50

Representing an entirely new approach in
test equipment design and operation, the
980 Line instruments have brought new
simplicity and new time-saving fucility to
TV receiver alignment and servicing. Now
available to TV technicians through lead-
ing distributors. Literature giving com-
plete information on request. WESTON
Electrical Instrument Corporation, 614
Frelinghuysen Avenue, Newark 5, N. J.

8420

Model 980 Analyzer—$52.50

TEST EQUIPMENT

Modef 981 Tubechecker—$199.50

24 RADIO-ELECTRONICS
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MWhere do you /ina’

PYRAMID
@ %c%aw/m 4

@

Arvin

sUMOM
Ll

RAYTHEON

L merson

SYLVANIA
And at your parts distributor in
W@% this self-service dispenser—here are

93% of all the capacitors you use every

llallicraﬂers day in TV service—make a quick check

while you're waiting for your order—

As original components
in TV sets

bearing these famous

brand names P>

%Stiﬂghouse the time you save by keeping an

adequate stock is the time you
Hﬁﬁman make your extra profit.

PYRAMID ELECTRIC CO.
1445 Hudson Blvd. « North Bergen, N. J.
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- T RA P gives highest

FRONT TO BACK RATIO

of 5 major competitors!

¥

wioduamg te all channel
SKYLINE IMPERIAL uwilt (i

AMAZING FRONT TO BACK RATIO TEST DATA

RELATIVE VOLTAGE

FREQUENCY 2-bay Model 701  Skyline Imperial
(Megacycles) [ Model 701-CT
“Co-Trap” Screen) (With "Co-Trap” Screen)

50 9.12 10.1
60 9.4 18.1
70 9.4 14.

L ) 6.8 14.8

I L ‘ 90 7.4 14.8

S i = 170 3.5 12.9
i ] 180 5.1 14.

| L | | 190 6.4 21.9
r~ | 200 4.1 16.9

210 4.1 14.

Patentec 216 ) 3.5 20.

__ARAETEIISTIC VHF . Independently tested by the Research Division of Mark
' BAND PATTERNS Products Co. of Chicago, Edward F. Harris, Chief Engineer.
with "Co-Trap”

3000 WITNESSES AT GRAND DEBUT WATCH THE
“IMPERIAL” OUTPERFORM 4 MAJOR COMPETITORS!

Side-by-side comparison test proves "Imperial” far superior at rejecting co-channel
interference!

Two competitors failed completely —pictures entirely blotted out.
Another two showed inferior pictures and much interference.

Coming through with flying colors, the “Imperial” gave a clear picture free of interference.

Full size 5000 square inch screen.
All aluminum —extra heavy throughout.
Completely pre-assembled. LIST

MODEL No. 701-CT (2-bay, with “Co-Trap” screen) »$27.50

MODEL No. 700-CT (4-bay, with "Co-Trap” screen) also available —$57 list Packed 2 eSS

per carton

SKYLINE MFG. €0. 1652 Rockwell Ave., Cleveland 14, Ohio

UNFOLD —
TIGHTEN

26 RADIO-ELECTPR
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1 part

OCTOBER,

1954

Zone Refining apparotus, showing tube and induction-heating coils. For transistors—tiny electran’c
amplifiers—germanium is made extremely pure. Then special impurities are added in controlled amcun:s

for best transistor performance.

To make the most of their revolu-
tionary invention, the transistor, Bell
Laboratories scientists needed ultra-
pure germaniuni.

The scientists solved their problem
by devising a radically new refining
process. The germanium it yields
may well be the purest commercially
produced material on earth,

It has only one part in ten billion
of impurities harmful to transistor
performance. That’s about the same
as a pinch of salt in 35 freight cars
of sugar.

Yet the new process, Zone Refin-
ing, is simple in principle. An ingot

BELL TELEPHONE LABORATORIES

IMPROYING AMERICA'S TELEPHONE SERYICE PROVIDES CAREERS
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

in 10,000,000,000

of germanium is drawn through a
series of induction-heating coils that
melt narrow zones of the substanc

Since impurities are more soluble in
the liquid than iu the solid form of
a metal, the malten zones collect
impurities. They are swept along
by the successive melts to the end of
the ingot, which is finally cut off.

Zone Refining is also being applied
to the ultra-purification of other ma-
terials useful to telephony. This
single achievement of research at
Bell Telephone Laboratories clears
the way for many advances in
America’s telephone system.
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NOW...2 SENSATIONAL
EICO SCOPE VALUES!

« AC/DCvolts: 0-5,10, 100,
500, 1000 (33 kv with
HVP probe)

¢ Res.: 0.2 ohms—1000
megs, 5 ranges

e DC input R: 25 megs

* 414" meterin can’t burn
out circuit

e 1% mult. resistors

HIGH VOLTAGE PROBE $4.95

¢ Extends range of yTvMs &

voltmeters to 30 kv, 'aﬁ—is

NEW AMAZING FEATURE PACKED

7" PUSH-PULL OSCILLOSCOPE

©® VERTICAL FREQ. RESPONSE:

flat -+ 2 db 10 cps — 1 m¢
@ VERTICAL SENS.: .01 volts

rms/inch
® HOR. FREQ. RESP.: flat = 0 db
5 :‘%;DSS—ENZSOO kca. —4':") at 51/39 :; 630K CATHODE RAY TUBE CHECKER

4 .2 .3 volts rms/in

@ SWEEP RANGE: 15 ¢ps-100 k¢ RILw 0% VIRED Shesh
@ )-STEP FREQ..COMPENSATED .

:.tTtENtUAYon el{nﬂglates freq, pic?Sff'anZ"ctfz”if.gs'ix

stortion, overloading. y ’

® CATHODE FOLLOWER Inputs to g W
° 332".1.1'35';":5?%“ in both amplifiers :,’_:’;“C“:’E"L"P’:{"’"i"’“‘
® RETURN TRACE BLANKING pe, e
® INT. VOLTAGE CALIBRATOR ® Detects shorted & open
® V & N TRACE EXPANSION & CENTERING: efements

1.5X full screen without distortion.
® DIRECT CONNECTION to vert. CRT plates.
® PHASING CONTROL of Internal 60 tps ' $23K TUBE TESTER KIT $34.95. WIRED $49.95.

e lllum. gear-driven

**Speed Rollchart.”

. o New lever-action
switches for indlvid-
ual testing of 2very
element.
® Tests all convene
tional & TV tubes.

PIX TUBE ADAPTER

for Tube Testers $4.50.

s Checks TV picture tubes

while in set.

NOW! onwy SEfCDL, Kits
& WIRED INSTRUMENTS Gives You
LIFETIME SERVICE &
CALIBRATION GUARANTEE'

*at less than our cost of handling (See EICO Guarantee
Card enclosced with each Kit & Instrument).

sine wave sweep.
® AT FRONT PANEL: intensity mod. input;

60 cps, sawtooth outputs. KIT $79.95. WIRED $128.50,

EICO EXCLUSIVE! 5 PUSH-PULL SCOPE, 425K,
Amazing feature-packed economy-priced
Wired, $79.95. KIT, $44.95.

PUSH-PULL V & H amplifiers. Sens: 0.5-.1 rms v/in. Useful to 2.5 mc.
SWEEP. 15 ¢ps-76 ke. Z-axis intensity modulation. Dual trace positioning controls.

MODEL 470K

SCOPE VOLTAGE CALIBRATOR KIT
495K KIT $12.85. WIRED $17.95.

| @ Sq. wave output at power-line
freq. with full-scale readings of
¢ 1,1, 10 or 100 V. peak-to-peak
® Accuracy = 5% of full-scale
on each range.

€V & 12V BATTERY ELIMINATOR KIT
1050K KIT $29.95. WIRED $38.95. §

e DC output: 0-8 V or 0-16 V.
® Continuous current rating:
10Aat6 V. 6Aat 12V
@ Intermittent current rating:
20Aat 6V, 12 Aatj2v.
@ Separate voltmeter & Am.

New! Eico SCOOPS!
Uni-Paobe”

0
232K PEAK-to-PEAK VTVM
with DUAL-PURPOSE AC/DC
MY 2995 WIRED $49.95
Measures directly p-p voltage of complex and sine

waves: 0-4, 14, 42, 140, 420, 1400, 4200 V Dciggﬁ.
Sine voitage range: 0-15, 5, 15, 50, 150, 500, ‘ .
Ohms: 0-1000 megs. 7 non-skip ranges on every gnc
tion. Calibration without removing from cabinet. eri%
center. Freq. Resp. 30 cps-3me. 19, precision cercamm.
muitipliers. Exceptional stability and accuracy. Lo
pact, portahle(syéxSxS”), smart, rugged. o
! -PROBE! Terrific lime-saver!.Only probe
i :JE‘:II ltju':ilct!l?ls—a half-turn of probe-‘llp selects DC
. or AC ( Peak-to-Peak or RMS) OHMS!

.
(Pat. Pend.) -
249 K PEAK-to-PEAK VTVM with 752" METER KIT $39.95 WIRED $5

- ———

944 K FLYBACK TRANSFORMER AND YOKE TESTER
Kit $23.95 Wired $34.95 |
al i f TV se

all flybacks and yokes, in OF out 0
T—eisntsiust s!aconds! Detects even 1 shu.neﬂ “:n-!

e separate calibration for air—an iron-
E:Jcrtlsz;bac?(s assures utmost accuracy. Large
414" meter, 3 colored scales. Compact, portable
{81/,x5x5"), smart, rugged.

R WIRED $39.95
TRONIC SWITCH KtT $23.95.
111:%&:3: RESISTANCE BOX KIT m‘.gss. m:gg gf::g
1130k DECADE CONDENSER BOX KIT $14.85. b

o Covers range of 75
ke to 150 me.

® 7 calibrated scales:
igcuracy better than

o Bandspread vernier
tuning.

® 4-step RF shlelded
output multiptier: cone
stant output Z.

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

® Complete sine
_ wave cCoverage, 20-
| 200,000 cps In 4
direct-reading
ranges.

® Complete square
wave Coverage, 60-
50,000 cps.

® Cathode follower
output circuit,

$36K MULTIMETER KIT $12.90. WIRED $14.90.
826K MULTIMETER KIT $13.90. WIRED $16.90.

® 1000 (3/V; 31 ranges
® DC/AC volts: Zero to
1, 5, 10, 50, 100, 500,
5000.

® DC/AC Current: 0-1,
10 ma; 0.1, 1 A,

® Ohms: 0-500, 100 K,
1 meg.

315K DELUXE $1G. GEN. KIT $39.95. WIRED $59.95.

Write Now for FREE latest Catalog C-10

® Continuous cover-

age of all TV & F

freqs. from 500 ke to
8 mc.

® Sweep width var-

iable 0-30 mc.

® Crystal marker

oscillator, variable

amplitude,

214K VIVM KIT $34.95. WIRED $54.95.

e Large 712" meler,
can‘t-burn-out circuit.
® AC/DC volts: 0-5,
10, 100, 500, 1000
(30 XV with HV Probe).
® 5 ohms ranges
from .2 ohm to 1000
megs.

e DC Input R:25

megs.
e 1% mult. resistors

Large 714" meter

9508-K R-C BRIDGE & R-C:L COMP. KIT $19.95.
WIRED $29.95.

® Measures & tests all

resistors; .5 ohm to 500

megohms.

e Every type conden-

ser, 10 mm¢f to 5000 mfd.

y ® 0-500 DC voltage
source for capacitor
leakage testing.

352K BAR GENERATOR KIT $14.95
WIRED $19.95

@ Rehable, accurate, portable,

easy-to-use.

@ Operatesonchannels 2-6. 16-

23 ver?. bars to check H linearity.

i|l3-12 hor. bars to check V linear-
y.

@ Shows pit size & V & H sync

orcuitstabihity.

@ Entirelyindependentofstation

sent signals.

. —

Prices 8% bhigher on West Cosst. Specifications
and prices subject to change without notice.

565K MULTIMETER KIT $24.95 WIRED $29.95.
~. 555K MULTIMETER KIT $29.9%
WIRED $34.95.

(1% upreclslon resistorsd

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

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

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

145K S$1G. TRACER KIT $19.98.
WIRED $28.95.

® Audibly signal traces
all IF, RF, video & Audlo
circuits from ANT to
SPKR or CRT in ail TV,
FM, AM, etc. withoyt
switching.

® Germanlium crystal
diode probe responsive
to over 200 mc.

@ Integral test speaker.

$19.95. WIRED $29.95

@ Vernier tuning condenser.
@ Stable Hartley RF osc.,
range: 150 ke to 34 mc, cali-
brated harmonics to 102 mc.
@ Pure or modulated RF, &
Colpitts oscillator 400 cps sine
outputs.

322K S1G. GEN. KIT $23.95.

WIRED $34.95.

(As above, plusindividualcali-
bratien of each ofits 5 bands)

Seperate Assembly & Operating Manuals supplied with each EICO KIT!

You build EICQ Kits in one evening, but
SAVE OVER 50%! See the famous EICO line TODAY, at your local jobber

they last a lifetime!
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RADIO -
ELECTYRONICS
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SERVICE INSURANCE ....

«++. Can the Public insure itself against set failure ?

not new. It has been offered in many disguises in the past
in the U.S. and abroad.

Brietfly—in its simplest aspect—the set owner pays a
periodic fee to the ‘“‘insurer,” who then repairs the receiver
“frec” for a certain period. The insurer’s experience is that not
every set goes out of order. Thus he can gamble—as in most
forms of insurance—that a certain percentage of receivers per
year need not be serviced. The insured, by paying his fee,
in turn knows that, if his set fails, it will be repaired during
the period for which it is insured.

This type of plan differs from u standard television contract
service—which has been called a form of insurance in some
areas-—in that the tendeney of TV contract organizations has
been to concentrate on new receivers and on receivers handled
by the organization or by dealers with whom it has a contract,
rather than to advertise or canvass for contracts on older receiv-
ers of any make. The chief and most important difference, though,
is that the fees or ‘“membership dues” proposed by these in-
surance plans are invariably far lower than the cost of the
conventional television service contract.

How does such a plan benefit the public? It all depends upon
the insurance plan or contract. It can be good, poor, or down-
right bad. In business and in insurance, no sane organization ever
gives away anything for nothing. At best, you get what you
pay for!

Let us look now at one of the radio and TV insurance plans
which has been in vogue for some time in Chicago, Milwaukee,
and lately in Toronto, Canada.

The following is quoted verbatim from a half-page advertise-
ment recently printed in the Toronto Star, a prominent Toronto
newspaper:

THE idea of radio or television receiver service insurance is

Our Rates—Your TV set service and repaired in yoar home.
(Complete for lahor) . $1.95. Major repair job, necessitat-
ing service in our shopy mcludmg pickup and delivery « Com-
plete for labor) . .. $4.95. Free inspection of your set before
warranty is issued. 20% discount on all parts—or free if you
have parts warranty. Phono-radio service included if Cyour
set is a combination. (Signed): Authorized T-V Service Clubs,
2929 Dufferin Street, Toronto, Ontario.

(The difference between the $1.95 and $£4.95 prices and the
“No Charge” in different parts of the ad is that the #Arst job
is handled free.)

Similar ads have appeared in a number of metropalitan
centers for several years, The plan would not work out as well
in smaller communities for the simple reason that the quantity
of customners would be unprofitable for a large-scale operation.

In the large cities, however, the situation is different and
can he very profitable to the insurance organization. Indeed,
it can get most of its operating capital simply by advertising.
One thousand customers thus will pay $12,500 a year—not a
bad start for a comparatively small investment in one or two
newspaper ads.

If the service insurance company is scrupulously honest, f
the insurance funds collected from the public are safeguarded
by state supervision, if its service technicians are able and
honest, such a plan cannot be criticised in the least. Unfortu-

nately, in the past, similarly conducted service enterprises
have gone bankrupt in various parts of the country, lasing
hundreds of thousands of dollars of the public’s money.

It is a fact, too. that the temptation to the service insurance
company to overcharge the set owner—even for minor repairs
—is ulways very great. In many cases the public is made te pay

for the insurance plus unreasonable charges for parts aften

Here's What You'd Normally Pay
Without Membership

Home Service Cuall

What You Pay
as a Member

Home Service Call

Major Repair Job Necessitating
shop service, including pickup
and delivery and labor.
(Without membership)

Major Repair Job Necessitating
shop secrvice, including pxckup
and dclivery and labor.

(With membership)

W You Pay ... No Charge
You Pay .o $4.50 209 discount on parts [rom
Plus parts at suggested list suggested list price of manu-
facturer.
price of manufacturer. (Average) $3.75
(Average) less 20% oo $3.00
Totul (Average) .. ... ...%3.00

No Charge if no parts required

Total (Average)

You Pay . P — £15.00
Plus parts at suggested list
price of manufacturer.

(Average) ... $20.00

Total (Average) ........$35.00

You Pay .. n No Charge
20% Discount on parts from
suggested list price of mmanu-
facturer.

(Average) $20.00

less 20% ... - £16.00
Total (Average) .. 3 6.00
No Charge if no pnts reqeired

TV OUT OF ORDER? If you join our club now ... WE'LL
REPAIR 1T FREE! Absolutely no charge for either house
call or shop labor, with a 209 discount on parts (from manu-
facturer's suggestcd list price). No charge for parts if TV
set is under parts warranty. We want to ACqualnt you with
the service plan that is already saving thousands of ‘members
from costly repairs.

NOTE! If vour television set is opervating to your satisfaction
now, vou can still take advantage of our offer bV omolhn;r now
. . and whenever vour TV set does need service or repair
within one year, your first repair job will be free!

How It Works. Based on the theory that television repair
costs and profits are too high—Authorized TV Service Clubs
have orgunized a plan whereby TV repair costs are reduced to
@ fraction. Through large membership and economical rout-
ing of trucks and men, its small operating cost—and its small
net profit based on ]alg,e volume—Authorized TV Service Clubs
can afford to give you expert, guaranteed TV Service at these
low cost prices.

Experienced and Bonded. Our service men are thoroughly
experienced and trustworthy. Our modern shops contain the
latest in scientific equipment. We have a fleet of trucks and
an ample supply of parts. On e¢very count Authorized TV
Service Clubs is well prepared to serve you . . . and serve
you well. Within 24-hour service in Metropolitan Toronto.

Only $12.50 to join. Includes 1-year membership—all benefits.
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not needed at all.

All too frequently the set owner finds that his “insurance”
is worthless and that he would have been better off if he had

not had any to begin with.

It seems to us that, if the service insurance companies are

working for the best interest of the customer,

they should take

a number of important steps, which, incidentally, would benefit

them as much as their customers.

These are:

1. All insurance funds to be state-regulated or placed ir a

trust fund under
2. All service technicians

bank, city or state regulation.

the employ of the service

insurance companies to be bonded.
3. Written itemized receipts to be issued in repairing a gisen

receiver.

4. All defective parts taken from repaired set to be returmned

to customer.

Such a program would give the customer greater

confidence

in the servicing insurance organization. In turn, the latter could
use it to excellent advantage in its advertisements and literature.

However, we seriously doubt

if any of the newer service

insurance organizations will ever make use of the four-point

plan outlined ahlove.

It is far more profitable to work without

such handicaps. That is, unless the activities of these orgariza-
tions assume large ploportlons all over the land.
Then, as has happened in parallel enterprises, the state or

the Federal Government will

event.

regulate their activities in amy

H.G.
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by ROBERT F. SCOTT

TECHNICAL EDITOR

HIS magazine has published a

number of articles describing spe-

cialized scope and v.tv.m. test

probes for use where circuit res-
onances and waveforms are critical
and where very high impedances and
complex high-amplitude voltages are
encountered. One of the most common
specialized probes is the frequency-
compensated tyvpe (Fig. 1) used to
prevent distortion of TV signals tapped
off high-impedance points and fed to
the input of an oscilloscope. The unit
consists of two parallel-connected R-C
networks in series across the signal
source with the output signal tapped
off at the junction of the R-C networks.
Distortion is minimum when R1-C1
equals R2-C2.

The tip and body of the probe are
shielded to minimize pickup of hum
and stray signal voltages. Although
the shield is designed for optimum
performance, it adds to the stray input
capacitance C. and brings the total
value to 10-15 pupf. This capacitance
greatly attenuates the signal (20 db
or higher) and often is high enough
to detune high-impedance circuits or
distort video-frequency signals. When
a capacitance type probe is used with
a wide-band low-gain scope, the tech-
nician must be constantly aware of
the amount of attenuation and possible
distortion in his instrument and must
compensate mentally for these limita-
tions.

32

The Hickock model
691 marker adder.

Probe and preamp

The new model HF3 LO-C Oscillo-
probe developed by Linear Equipment
Laboratories consists of a probe of
novel design with an input capacitance
of only 1.5 puf and a wide-band video
amplifier to ecompensate for the 40-db
signal attenuation in the probe.

The Oscilloprobe has an over-all gain
of unity from the probe tip to the 80-
ohm output terminals. The low output
impedance prevents signal distortion
that normally occurs when the scope
has a high input impedance shunted
by high cable capacitance.

The HF3 has a built-in selector for
attenuating the input signal by 10 and
100 to prevent possible overloading of
the video amplifiers. The scope is
usually operated at maximum gain,
with the Oscilloprobe attenuator set
for the lowest output that gives ade-
quate vertical deflection. Thus any
possible circunit overloading will occur
in the scope where it will be more
readily recognized and can be cor-
rected by reducing the scope’s gain.

The basic circuit of the probe of
the HF3 is shown in Fig. 2. The high
input capacitance usually caused by
the probe shield is reduced by using
C1 as the shield around the hot input
lead. This results in the greatest por-
tion of the stray capacitance, C., being
shunted in parallel with cable capac-
itance.

The complete circuit of the HF3 is

!
%
:
3
E
1

Specialized equipment widens use-
fulness of your scope or v.t.v.m;

makes servicing easier and faster

N\

LA 1

The HF3 probe and
video amplifier.

OuTPUT

e oo e Y m mmeme]

Fig. 1—Frequency-compensated probe.
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=, # e, (m ce;{nz:E OUTRUT
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Fig. 2—Probe of the HF3 Oscilloprobe.

shown in Fig. 3. The body of the probe
houses R1—three 1.5-megohm resistors
in series—shunted by a small gimmick
capacitor. The portions of the com-
pensating circuit equivalent to C2-R2
(in Figs. 1 and 2) are a part of the
attenuator. The input stage is a 6U8
with its pentode section connected as a
shunt-peaked video amplifier and its
triode section as a direct-coupled cath-
ode follower. The second stage is a
6AH6 with shunt peaking in its plate
circuit. A 1-megohm variable resistor
in the grid circuit is the low-frequency
compensation adjustment. The output
stage is a 12BY7 cathode follower with
an 80-ohm output impedance. B plus

RADIO-ELECTRONICS
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Fig. 3—Schematic
of Linear Equip- L 1
ment Labs’ LO-C 3
HIF3 Oscilloprobe.
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s
: s Concord

voltages are regulated by a 3-tube
voltage-regulator circuit using a 12B4
series regulator, 12AX7 control tube,
and a 5651 voltage-regulator tube to
supply the reference voltage. The
heaters of the 6U8 and 6AH6 are
supplied with d.c. voltages developed
by a l-amp bridge rectifier across the
heater winding of the transformer.

The video amplifier section of the
Oscilloprobe may be used alone as a
scope or v.t.v.m. preamplifier with a
gain of 40 db.

Specifications for the HF3 Oscillo-
probe are: Over-all gain, X 1, X 0.1,
and X 0.01; bandwidth, 5 cycles to
12 me plus or minus 8 db; input imped-
ance, 4.5 megohms; input capacitance,
1.5-2 ppf; maximum input voltage, 150
a.c.,, 600 d.c.; undistorted output, 4.5
volts maximum.

Sweep marker injection

When using a sweep generator to
check alignment or response of TV
r.f. and i.f. circuits, the service tech-
nician often finds that the marker pip
disappears when it falls along the base
!ine or close to a trap frequency where
it is needed most. Instruments called
marker adders or marker injectors
have been developed to provide uniform
marker size independent of the circuit
under test. When this instrument is
used, the marker signal is not fed into
the TV circuits where it can load the
response curve. Instead, it is fed into
the adder along with a part of the
sweep voltage. The two signals are
heterodyned to produce a beat that is
filtered, amplified, and then superim-
posed on the receiver’s response curve
before being fed to the scope. A typical
setup for using a marker adder during
TV and FM circuit alignment is shown

s1g_ CATHa GERMANIUM DIODE -
i—t -

#C INPUT R PULSE OUTPUT

I3
Fig. 7—Clipper circuit and waveform.

CATH,  GCD-1
b

INPUT RI “R2 OuTpUT

- i

Fig. 8—Capacitor replaces battery.
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BERKSH!RE lABMARKE

. Luborcﬂqnes

Ma ucdnum'

Fig. 6—Device provides
sharp pulses.

Fig. 9—The Labmarker
output pulses.

in the equipment layout of Fig. 4.
Hickok has recently developed the
model 691 Heterodyne Marker Adder
shown schematically in Fig. 5. The
signal from the marker generator is
fed to cathode follower V1, and a part
of the sweep voltage is fed to cathode

is connected to the output terminal.
The MARKER SIZE and RESPONSE CURVE
SIZE controls adjust the response-curve
and marker amplitudes as they appear
on the scope.

Timing-mark generator

The Berkshire Labmarker (Fig. 6)
is a waveshaping device for converting
a.f. or r.f. sine waves into sharp pulses
for triggering and gating applications
and for intensity-modulating a C-R
tube for oscilloscope observations. The
Labmarker can hardly be considered
a necessity for radio, TV, or audio
servicing, but it is useful in checking
and calibrating oscilloscope sweep gen-
erators and audio- and low-frequency
r.f. oscillators.

Fig. 7-a shows a conventional diode
clipper with a bias battery in series
with the a.c. input. The battery volt-
age is polarized so the diode passes
only the portion of the negative half-
cycle that exceeds the bias. The output
(Fig. 7-b) is a series of negative pulses.

Fig. 8 shows how the battery is re-
placed by a ecapacitor to develop a
practical battery-less self-contained in-
strument. This circuit has the advan-
tage that initial conduction of the diode
automatically charges the capacitor to
the right value for good clipping. The
output pulse width is determined by
the ratio of R1 and R2.

Six different Labmarkers are avail-
able. Two produce negative pulses
handy for scope-trace blanking, two
models produce positive pulses suitable
for trace intensification, and two models
have two clipper circuits in parallel—
one produces positive pulses and the

follower V2. The outputs of these two other negative (Fig. 9). The char-
BERKSHIRE LABMARKERS
SPECIFICATIONS Model
1-U 1-N 1-P 1-U1 1-N1i 1-Pt
Max. input volts 34 34 34 36 36 36
Pulse duration, cycle 0.3 0.3 0.3 0.1° 0.1 0.1
Pulse amplitude —input volis 0.5 0.5 0.5 0.05 0.05 0.05
Max. output imp. 10K 10K 10K 4K 4K 4K
Input imp. during pulse 8K K 9K 4K 4K 4K
Input imp. between pulses 50K 100K 100K 500K | meg | meg.

stages are fed to grid and cathode, re-
spectively, of the 6C4 detector (mixer)
where they heterodyne to produce sum
and difference frequencies. A low-pass
filter eliminates the sum frequency and
passes the difference frequency on to
the 12AU7 beat amplifier. The triodes
of this stage are cascaded to develop
a gain of about 200. The coupling
components are selected to provide
sharp markers.

The output of the beat amplifier is
coupled to one triode of the 12AU7
adder tube. The output from the circuit
under test is fed to the other triode
through the RESPONSE CURVE FROM RE-
CEIVER terminal. The adder superim-
poses the marker pip on the response
curve. This appears on the scope that

acteristics of the various models are
given in the table. The lower frequency
limit is 25 cycles and the upper limit
is 1 mec on all models. The units are
5.5 inches long over-all and 1.5-1.75
inches in diameter.

In the model 1-N, 1-P, and each sec-
tion of the 1-U, R1 is 100,000 ohms
and R2 is 10,000 ohms. In the 1-N1,
1-P1, and 1-U1, R1 it 2.2 megohms and
R2 is 3,900 ohms. Jiode polarity is
reversed from that shown in Fig. 8
in the positive half of the 1-U and 1-Ul
and in the 1-P and 1-P1. The letters
U, N, and P in the model numbers
indicate the output polarity. U is for
the dual units producing positive and
negative pulses, N for negative pulse
output, and P for positive pulses. END

RADIO-ELECTRONICS
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EVERAL instruments that will

produce a picture on a TV screen

are available. The simplest type

is the bar generator, which pro-
duces a variable number of horizontal
or vertical bars. The applications of
such a pattern are limited.

Using a cross-bar generator, black
and white horizontal and vertical bars
appear on the screen simultaneously.
This type signal is far superior to the
simple bar pattern, because its wave-
form is similar to the signal from a
TV transmitter. Both line and field
syne pulses are present, as well as a
synthetic video signal. This reduces
servicing time because it enables a
technician to estimate at a glance the
over-all performance of the receiver.

Unfortunately the cross-bar gener-
ators available are either too bulky for
house calls or else their price puts
them beyond the reach of many smaller
service shops.

The solution to this problem is to

HORIZ BAR V2
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Fig. 1-—Block diagram of generator.
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"LINEARITY
GENERATOR
for TV

By M.J. M. DUNSCOMBE

build a compact, portable version of the
pattern generator. The construction
time for this instrument is about four
hours and the total parts cost is
under $15.

The output of the unit produces a
cross-bar picture on a TV screen. (If
desired a dot pattern can be produced
by reducing the picture-tube bright-
ness.) Picture size, horizontal and ver-
tical linearity, syne stability and over-
all quality, as well as any fault in the
set, are checked quickly by observing
the image.

Fig. 1 is a block diagram of the
cross-hatch generator. There are three
separate oscillators. Vertical-bar oseil-
lator V1-b develops vertical bars by
oscillating at a multiple of the hori-
zontal sweep frequency (15,750 cvcles).
Horizontal-bar oscillator V2 operates at
a multiple of the vertical sweep fre-
quency (60 cycles). The outputs of
these oscillators amplitude-modulate
V1-a, the channel oscillator that can be
tuned from channels 2 to 6.

The schematic of the complete unit
is shown in Fig. 2. A 6 x 5 x 4-inch
utility box houses all the components,
mounted on an aluminum chassis bolted
to the sides of the cabinet. The physical
layout is shown in the photographs
The positioning of the components is
not critical and can be varied to suit
the constructor’s taste.

Circuit
The vertical-bar oscillator is a com-
bined t.p.t.g. and inductive-feedback

(8,09 PARTSOF L2,0L3
L2,L3-PRI. & SEC. OF I75KC I.F TRANS

-
63VFILS
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Fig. 2—Schematic of the cross-bar generator. Wiring is not critical.

OCTOBER, 1954

TEST INSTRUMENTS

The cros=-kar gen-
erator. Front-panel
dial controls hori-
zontal bers

circuit. Grid bias is developed dy R2-
C2. In designing this system 1 decided
on producing 12 vertical bars on the

screen. (For any particular receiver
the actual number of bars visibie may
be one or two less, depending on the
length of the flyback time. Thus, the
oscillator frequency must be 15.750 X
12, or 189 ke. Coils L2 and L3 are the
primary and secondary, respectively, of
a 175-ke i.f. transformer. By adjusting
trimmer capacitors C8 and C9, mounted
on the transformer, the resonant fre-
quency can be adjusted so that the out-
put becomes a train of distorted sine
waves at 189 ke.

A cathode-coupled multivibrator (V2)
generates the horizontal bars. The
number of bars is varied by rotating
R10—the frequency of oscillation is
controlled by time constant C1-R10.
The frequency range is apprexzimately
60 to 600 cycles. Thus, the nmmber of
horizontal bars appearing on the screen
can be varied from 1 to 10. The
output developed across R8 is a train
of almost rectangular pulses. To sta-
bilize the output of this circuit, V2 is
locked to the power-line frequency
through network R6-C3. This puts a
small 60-cycle signal on the grid, mak-
ing the output frequency an exact
multiple of 60 ecycles.

The pulses from V1-b and V2 ampli-
tude-modulate the channel oscillator
V1-a. The circuit of Vl-a appears at
first to be unconventional, though it is
actually a Colpitts oscillator, as can be
seen by adding the plate-cathede and
grid-cathode capacitance of the tube to
the diagram. The output frequeney of
V1i-a is set by adjusting the slug in
oscillator coil L1. Bias for the grid is
produced by C1-R1. In the original
model of the generator Cl was a 20-
to 100-puf trimmer capacitor used to
increase the frequency range of the
circuit. This was later found unnec-
essary and a 47-uuf mica fixed capacitor
(Ceramicon) replaced the original trim-
mer. With this modification the oscil-
lator now tunes through channels 2 to 6
as required.

Plate voltage for Vl1-a is ohtained
from the power supply through B4 and

35
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Top—This view of the cross-
bar generator shows tube
locatien. Below—Underchas-
sis view shows physical lay-
out of small components.

Vertical and horizontal
bar pattern.

R8. Since these resistors are also the
plate loads of V1-b and V2, the pulses
from these tubes will be superimposed
on the plate of V1-a, modulating the
output. In this way a mixed output is
produced containing pulses that are
multiples of the vertical and horizontal
sweep frequencies. When this signal is
fed to a TV set, these multiple pulses
trigger the vertical and horizontal
sweep generators by automatically
counting down to the field and line fre-
quencies. At the same time these pulses
pass through the video amplifier to the
picture tube, modulating the beam and
producing a cross-hatch pattern.

The power supply is a straightfor-

' ward half-wave rectifier. Since the total

current drain is only 6 ma, about 150
volts d.c. is available across Cb-a for
the oscillators. A 6AL5 was chosen as

" the rectifier, because of its low heater

current.

No antenna connection to the TV set
under test is needed as there is suf-
ficient radiation from the generator
to be picked up by any set within a
radius of about 15 to 20 feet. Balanced
filter circuit RFC1-RFC2-C6-C7 pre-
vents r.f. from getting to the power line.

Construction is extremely simple.
All leads to the channel oscillator
should be kept short, otherwise it may
not be possible, due to the increased
capacitance of the circuit, to tune
through the five low-band channels.
The tuning slug of L1 can be seen pro-
jecting through the left-hand side of
the cabinet. Behind this slug a hole
was drilled to permit tuning C9. Hori-
zontal bar control R10 is on the front
panel. I later added an on-off switch
to the back of this control.

F~VERT - BAR CONT. ROR .
1@ %
o 2] ANL,
INSULATED WIRE towe
CROSS- AR =
TP
_i_—"o

Fig. 3—Alignment setup for adjusting
vertical-bar oscillator to 189 ke.
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When the complete unit has been
built, the only adjustment necessary is
to set the vertical-bar frequency of
V1-b. As mentioned, this must be 189
ke. As most service shops have no
receiver capable of tuning to this fre-
quency, the layout of Fig. 8 can be used
for the job.

Parts for crosshatch generator

Resistors: |—1,000, 2—2,200, 3—I0,000, 2—22,000, '/,
watt; 1—130,000, ', watt, 5%; 1—200,000-0hm
potentiometer (Mallory Midgetrol U-43).
Capacitors: [—47 puf, ceramicon; 3—50 ppf, mica
(Aerovox Midget 1468); |—.01 uf, mica (Aerovox
Mildgef 1467); 1—.02 uf, paper; |—40x40 pf, 150
volts.

Miscellaneous: |—s.p.s.t. switch (may be located
on potentiometer); |—coil (LI), 8 turns No. I8
enameled wire, wound on National X-50 or equiv-
alent form; |—primary and secondary windings of a
175-ke i.f. transformer (Meissner 16-6650 or equivalent
for L2 and L3). 1—coil, 14 turns No. I8 enameled
wire on Ohmite 470,000-ohm !j-watt resistor for
RFCI and RFC2; |—coil, 50 turns No. 18 enameled
wire on l4-inch form for RFC3; I|—power trans-
former, secondaries—I20 volts at 15 ma or more,
6.3 volts at | ampere; 2—6J6, |—b6ALS, tubes; |—
chassis and cabinet; |—line cord; 3—tube sockets;
|—calibrated tuning dial.

This is possible because the oscillations
of V1-b contain harmonies that fall in
the broadcast band. The fourth har-
monic, i.e., 756 ke, is generally used.

Plug in the cross-bar generator and
allow it to warm up for about 30
minutes. Take a lead from the antenna
connection of a reliable broadcast re-
ceiver and wrap it around the cabinet
of the generator. Connect the clip of
the hot lead of the best AM signal
generator in the shop onto the insula-
tion of the wire going from the receiver
antenna post. Switch off the modula-
tion on the signal generator and tune
it to 756 ke. Adjust trimmers C8 and
C9 until a beat note from the two
generators is heard in the receiver. To
do this it will probably be necessary to
adjust the output of the r.f. signal
generator to a strong level. Tune the
trimmers until the beat-note frequenecy
drops to a minimum. The frequency
should be set as accurately as pos-
sible.

Once calibration is completed, the
cross-bar generator is ready for check-
ing with a TV set. Turn on a set and
tune it to channel 4. Rotate L1 until a
pattern appears on the screen. At this
point it may well be a wavering pattern
of diagonal lines. Tune L1 for maxi-
mum contrast.

Rotate R10 to its maximum position.
One horizontal bar should appear, drift-
ing up or down the screen. To stabilize
it adjust the set’s vertical-hold control.
Rotation of R10 should now increase
the number of horizontal bars, which
will drop in and out of lock as it is
turned. Set R10 for 9 stable bars. A
slight adjustment of the set’s vertical-
hold control may be required.

Steady the vertical bars by adjusting
the horizontal-hold control of the re-
ceiver until the vertical bars lock in.
The picture should now be a crosshatch
of bars (see photo). As mentioned
earlier the horizontal flyback time of
the TV set in use will determine how
many vertical bars are visible.
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Phase-Shift Oscillator

By MILTON LAIKIN

HIS phase-shift oscillator is extreme-

ly compact and stable, and is a
handy test instrument for the experi-
menter and service technician. It is
especially useful for signal tracing in
audio-amplifier work.

Any oscillating device must include
a system of feedback, in which energy
is taken from the output circuit and
fed to the input circuit in phase with
the original signal. (If the phase is
wrong, we have negative feedback and
degeneration.)

Energy is often fed back by various
combinations of transformers, induc-
tors, and capacitors in the plate or

90V

grid circuits of vacuum tubes. These
485¢ ook &V
6sy7 3
95y 08 65V
[ —t
L /.cg|\

IMEG 1 MEG

H

Typical phase-shift oscillator circuit.

components are often bulky and expen-
sive, especially at audio frequencies.
A Dbetter system is the phase-shift
oscillator using a vacuum tube with
only resistors and capacitors as circuit
elements. The oscillator is so named
because an R-C network produces the
necessary phase shift between the in-
put and output circuits. Any high-gain
vacuum tube may be used—a low-gain
tube will not supply sufficient feedback
for the purpose.

The oscillator is shown in the dia-
gram and its frequency is determined
by the formula:

.09

f==Re
where R (each individual resistor) is
in megohms, and C (each individual

Phase-shift oscillator uses one tube.

capacitor) is in microfarads.

The only critical values are the phase-
shifting resistors and capacitors. The
circuit is fairly stable and the output
waveform can be made nearly sinusoidal
by adjusting the bias slightly. Any
high-gain vacuum tube may be used in
this oscillator.

The operating frequency may vary
from the calculated value because of
component tolerances. This can be cor-
rected by using a variable resistor for
the middle resistive element (the cen-
ter resistor in the diagram).

Phase-shift oscillators are ideally
suited for producing FM signals. One
method is to place the middle resistor
in the cathode circuit of a cathode fol-
lower. The cathode follower’s cutput
impedance shunts the middle phase-shift
resistor. Varying the bias on the cath-
ode follower varies its output imped-
ance and shifts the oscillator frequency.
A low-frequency signal on the cathode-
follower grid sweeps the oscillator
about its design frequency. (See “Beat-
Frequency Tone Generator with R-C
Tuning” in the May, 1948, issue of
Electronics.) IND

If the picture does not fill the picture-
tube mask, adjust the size controls
until it does. At the same time the
picture should be centered. Nonline-
arity will show up as uneven spacing
of the bars from top to bottom or left
to right, and can be corrected with the
linearity controls.

Vary the generator’s channel tun-
ing—check that the instrument radi-
ates properly on all low-band channels.
As the sound channels are tuned
through, the generator signal will be
heard. This provides a check of the
audio side.

To use the instrument set it up near
the receiver under repair and mmake
the adjustments discussed. If a stable
pattern cannot be obtained on the
screen, the resulting picture or laek of
it will indicate in which part of the
set the trouble lies. By carrying cut a
standard trouble-shooting procedure
the fault can be localized in a few
minutes. No longer need sets pile up
in the shop waiting for a station to put
out a test pattern—repairs will be ex-
pedited and more satisfied customers
will result. EXD
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UTILITY AMPLIFIER and

.

STANDBY

A.C.OUTLET
TONE
SPEAKER

SIGNAL
TRACER

By ALAN G. SORENSEN

A high-quality S-watt audio
amplifier that doubhles as

a signal tracer

AAA, 9‘2
PHONE R2 220K PRI — 3
K g5 [T6kV SEC_LBKY
85K 324 .
S00K 470K 30v 3 6ES
GAIN <
PIN JACK- = 3 [SENSITIVITY S PHONES
<
RCATYPE o s 3 == "
@ M 00 470K > v
GAIN FILS
= PWR
AMPHENGL 75-CL-PCIM STANDBY Cx.
G S0
470K 2w AC OUTLET
1e R S @SCREWDRIVER ADJ. HUM CONT.
: GAIN E b _
.3 TO FiL =
L E‘-";@“V 0 FILS o
Fig. 1—Schematic of the low-noise utility amplifier and signal tracer. TH 2000
310V

LARGE number of signal tracers
have been described in various
publications. Almost all of
these instruments have one

deficiency in common—poor audio sec-
tions. They have an inherently high
noise and hum level which makes
qualitative mecasurements next to im-
possible. What is most needed is a high-
quality audio amplifier that is quiet,
without hiss and hum.

The complete schematic of such an
instrument is shown in IFig. 1. The tonal
quality is very good and, with no input
signal, the spcaker is extremely quiet
with only the slightest trace of noise.
A person would have to place his ear
directly in {ront of the speaker to detect
any hiss, even with the tone control in
treble position. The gain is adequate
for almost any purpose. A 1-volt input
signal will drive the amplifier to a full
5.5 watts output. A microphone whose
level was —54 db provided an output
of almost 1 watt.
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It is often desirable to have a utility
amplifier on the service bench to test
phonograph cartridges, preamplifiers,
and microphones or other sound sources,
as well as to trace signals through
amplifiers. In addition, with a simple

probe, the wunit can trace signals
through radios.
Several useful features have been

included in the instrument. Three in-
puts, each with a different type of con-
nector and a separate volume control,
provide a flexible arvangement. This
virtually eliminates plug changing and
makeshift hookups. In addition, sev-
eral extension cables with a variety of
connectors attached were made up to
handle almost any service job.

Signal and line-voltage sockets are
on the front panel. A cable with alli-
gator clips is used for connecting into
the circuit. High voltage (up to 310
volts d.c.) and filament voltage (6.3) is
available. A switeh in the B plus line
permits the power to be turned off

Lt 3
T 0K Q25w

when the instrument powered by the
tracer is not in use. The unit draws
about 50 ma, leaving 100 ma for ex-
ternal use. If the full 150 ma of the
power supply is required, the STANDBY
switch may be used to disconnect the
B plus voltage from the instrument. A
choke-input filter provides the best
possible power-supply regulation. As a
safety measure, the 0.2-ampere fuse is
wired into the B supply. The fuse is
of the Slo-Blo type to reduce needless
fuse blowing and is replacable {rom
the front panel.

A 6E5 clectron-ray tube is used for
making rapid checks of comparative
gain levels. This tube has its own gain

RADIO-ELECTRONICS
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control. One service job that can be
done very quickly by this method is
checking the balance of a push-pull
amplifier. A steady tone is applied to
the amplifier under test. The a.f. signal
probe is placed on each plate and the
electronic eye is used to observe signal
strength. The INDICATOR SENSITIVITY
control is adjusted so that the 6E5
shows only a small wedge. Slight dif-
ferences in signal level are easily de-
tected. Another use is as a null detector.

Headphones may be used if desired.
The loudspeaker jack is connected so
that when the plug is removed the out-
put transformer secondary will be
shorted. (This was installed after the
photos were made.) Either headphones
or an a.c. voltmeter may be plugged
into the PHONES jack.

The amplifier circuit requires very
little explanation. Two feedback re-
sistors, R1 and R2, are used to reduce
tube noise and hum to a minimum. The
value of R2 may be decreased, at the
expense of over-all gain, to reduce the
noise still further; or it may be in-
creased to obtain more over-all gain.
A switch can be installed to change the
value of R2 in steps from about 15,000
ohms up to an open circuit. This would
serve as a coarse gain control to be
used when the measurements being
made call for either very high or very
low amplifier gain. If the amplifier
motorboats or oscillates when wiring
R2, reverse the secondary leads on the
output transformer.

Two probes are used with the instru-
ment: one for audio frequencies and
one for r.f. The a.f. probe is merely a
length of shielded cable with an alli-
gator clip and ground lead. There is a
choice of two styles of r.f. probe. The
simplest is nothing more than a de-
modulator circuit (Fig. 2-a) using a
IN54 germanium crystal diode. This
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Fig. 2-a—Prebe uses
germanium crrstal.
Fig. 2-b—Tube gives
added amplification.
Underchassis view.
Filament wiring is

twisted and isolated
from grid circuits.

FILTER
CHOKE

Top view of utility
amplifier shows
mounting of all
major components.

probe has the disadvantage of offering
no signal amplification. Therefore it is
not very useful if you want to pick up
a signal back around the 12SA7 mixer
in some little a.c.-d.c. set—especially if
you live several miles from broadcasting
stations. However, given enough signal
strength, this type does a good job.

A more sensitive probe is a miniature
triode connected as a zero-bias ampli-
fier (Fig. 2-b). This will amplify the
signal and is useful anywhere from the
antenna on. It does have the disadvan-
tage of requiring a power cable.

The choice of probes will depend
upon the constructor’s preference and
his distance from broadcasting stations.
If he lives farther than 25 miles from
transmitters, the tube-type probe would
be the better choice. Both probes should
be shielded.

Wire the set with the idea in mind
that the unit is a high-gain amplifier.
Twist heater leads together and place

Parts list for amplifier

Resistors: 1—820, 1—1,000, 1—12,000, [—iC0,000,
2—220,000, 4—470,000, 3—1 megohm, 4 watt, —I5,.-
000, 1—22,000 ohms, 2 watts; 1—300 ohms, 10 watts;
1—70,000 ohms, 25 watts. |—50-ohm, wirewound,

potentiometer; 4—500.000-ohm,
bon, potentiometer.
Capacitors: 1—.005 pf, 1—02 pf, 5—.05 pf, 0.1
uf, 1—0.25 pf, paper; 1—20-20 pf, 350 volis, 1—25-25
uf, 25 volts, 1—20 uf, 450 volts, elecfrolvhm
Mlscellaneous 1—6SQ7, I—6SJ7 1—6V5 | —6E5,
1—5Y3-GT, tubes; I—power 1ransformer 750 vots ct
at 150 ma, S voits at 3 amps, 6.3 volfs at 2 amps
(Stancor PM- 84(1); I—filter choke, 7 h at 150 ma,
200 ohms (Stancor CI1710); |—&4E5 assembly; 5—fube
sockets; |—output fransformer 8,500-ohm orimary,
3.2-ohm secondary {Stancor A3849) 1—0.2-amp fuse
and holder; 2—open-circuit jacks; |—short'ng-type
|ack I—|ack RCA type; |—jack, Amphenoi 7:-CL-
PCIM; 3—s.p.s.t. switch; l—a.c. female socket |—
4-pin ‘female socket; l—chasms, t—cabinef.

J—I megohm, car-

them well away from the grid circuits.
A HUM CONTROL potentiometer is placed
in the heater circuit. It should bhe ad-
justed for lowest hum level. The B plus
line is well filtered, and there shonld be
no motorboating or oscillation. All
ground leads for the 6SQ7 and 68J7
should be connected to a common
ground bus wire. END
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TOUGH U.H.F. INSTALLATIONS
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Fig. 1—Distribution of vertical and horizontal layers as seen by our artist.

HOSE of you who are not familiar

with u.h.f. and its problems will

have to learn the hard way or have

someone handy who has had the
experience. No matter how much you
know about v.h.f.,, the new u.h.f. sta-
tion in your town will give you many
an anxious moment.

I don’t intend to go into techniques
for the average primary-area antenna
installation. Of more interest to the
dealer are the sales he is losing in
the areas where good reception is diffi-
cult or impossible to obtain.

The customer in these shaded or
fringe areas must have a TV set with
high sensitivity. Often a good antenna
crew is helpless because the TV set was
not engineered for difficult signal con-
ditions.

After the receiver has been selected,
it is up to the antenna crew to bring
in the picture. Real know-how is needed.

There is a very important condition
known as layer effect. That is, the ex-
istence of layers of good signal area—
one on top of the other—separated by
dead spots. If that were all, then it
would be necessary only to keep raising
the antenna higher and higher until
a good layer is found. That might be all
right in v.h.f.,, but forget it in u.h.f.!
There are wvertical “layers” as well as
horizontal layers. At say 10 feet above
the roof in one spot there is nothing and
3 feet either side of that spot is a hot
signal. So we begin to learn that height
is not the answer to fringe areas with
u.h.f. These so-called layers are shown
in the drawing (Fig. 1).

If obtaining a good signal from one
station is the problem, then we must
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select an antenna that will do the job.
The Yagi and colinear u.h.f. antennas
will do a good job. The collinear, though
more costly, can be used very well at
uw.h.f. because of the smaller wave-
lengths. At v.h.f. this antenna has a
high wind resistance and is too large
and heavy.

I do not recommend stacking Yagis.
Two- or 3-db gain is not worth the
added expense and trouble. You will
also find that yvou can lose everything
you gained with one Yagi when you
stack them, because one may be in the
hot layer while the others may be com-
pletely in a dead spot. U.h.f. layers in
the real fringe and shaded areas are
only about 5 to 6 inches thick. So you
can see that stacking Yagis is no solu-
tion. (Part of the losses experienced
when stacking antennas may be due to
mismateh caused by improper design
or selection of the stacking bars.—
Editor) The collinear seems to work
well because there are a lot more ele-
ments (driven) that are liable to catch
two or more layers instead of one. The
larger all-channel antennas such as
the trombone have met with success
partly because they can contact much
more signal. In any case, several types
of antennas should be taken along and
tried.

It has been my experience that a
field-strength meter is practically use-
less and a waste of time. The simpler
and most accurate method is the
“watch-and-talk” method. This consists
of a pair of sound-powered phones with
a separate lead. One man watches the
TV set while the man on the roof does
the testing. Do not hook the phones

Using the “Layer effect”
for

signal

technique ohtaining

greater strength

in weak-signal areas

By C. F. MAHLER, Jr.

into the u.h.f. transmission line as a
short cut. There is no way, to my
knowledge, of combining the two func-
tions in one lead. Not in u.h.f. anyway.
In locations blocked out by hills or
such within the strong primary signal
area, always start your tests closest to
the ground. In these areas a very strong
ground wave might turn out to be the
only signal. The ground wave will
diminish farther out from the station,
depending upon the power of the trans-
mitted signal. It is not uncommon here
in Portland, Ore., to see antennas in
the front yard or low on the side of
the house. One extreme instance I can
remember was finding the only signal
7% feet from the living-room floor.
You probably have heard by now that
flat 300-ohm line is no good for u.h.f.
The reason is that water on the line
will disturb the magnetic field around

¥
Fig. 2—Lead-in is looped over antenna.
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the wire. You must use a round or
tubular line. Open line has a tendency
to pick up line ghosts and will short
out when it snows. Some manufacturers
recommend that you seal the top end of
the tubular line to keep out the water.
Since the line is hollow on the inside,
this procedure should be avoided. Do
not seal the top end. When you have
heavy condensation inside the tubular
line the droplets of water collect and
are trapped in the line until it dries
out. Always loop the lead-in over the
top of the antenna and leave the ends
open to let the air circulate (Fig. 2).

If you use a lightning arrester, make
sure it doesn’t short out the antenna or
cause signal attenuation. Some ar-
resters that worked O.K. on v.h.f. are
no good for u.h.f.

When checking the roof of a home
for an antenna installation, start at
the lowest point possible on the roof
and walk back and forth covering
evervthing at that height before raising
the antenna. This is the only way—
there are no short cuts. You might hit
something right at the start but you
will never know there wasn’t something
better elsewhere on the roof. Remember,
vou are getting paid to bring in the
best picture available. You must test
to find vertical and horizontal layers.

The vertical layer goes straight up
and provides a good signal. If you are
trying to pull the signal through heavy
tree growth, this layer will be strong
down low and weaker up higher until
you get over the tops of the trees. If
it is raining and the trees are wet, it
is extremely difficult to pull the signal
through the green growth, but you
probably will find it 3 to 10 feet from
the ground. The trunk section of the
tree group, of course, has more open-
ings than the heavy green sections.
Trees will often cause bad streaks and
ghosts. You then must try the corner-
reflector type antenna, or any with a
good front-to-side ratio.

The horizontal layer runs parallel
with the ground. Sometimes this layer
will be very short. You can easily lose
it if you are not careful to mark a
place on the roof where you notice it.
At other times this layer will be strong
from one end of the building to the
other. However, this is rare when in a
very weak signal area. As a final re-
minder, don’t think just because you
are in the fringe that you have to test
20 or 30 feet in the air. Give the low
spots a chance. You may be surprised.

I think this idea of layers of signal
in patches around the building will
enable you to do a better job on those
tough ones. (Part of the horizontal and
possibly the vertical layer effect may be
due to the changes in the impedance
of the antenna and its vertical angle
of radiation, due to the variation in its
height above ground as it is moved in
search of a sensitive spot. This point
is very important theoretically, though
it will not have to be taken into con-
sideration by the practical installation
man.—FEditor) END
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TELEYISION

ITH the summer of 1954 the best

season for sporadic-E dx in many
years, the observation and recording of
TV dx is becoming a major hobby. The
pile of reports already on your editor’s
desk is much higher than that for any
previous entire year.

Who would believe, for instance, that
156 different television stations could
be identified in a single location? Yet
that’s the record of 16-year-old Bedford
Brown, Jr., Hot Springs, Ark. In June,
1954, alone, he identified 114 stations,
84 of them by sporadic-E dx. On a
single day, June 7, Observer Brown
logged 64 stations. Can anyone top this
record ?

Our old friend, Louis Matullo, Wash-
ington, Pa., now has logged 134 differ-
ent stations, which is the Eastern record,
as far as we know. Fred Von Genten,
Berne, Ind., has 111, 91 of them photo-
graphed. Fred picked up 65 stations in
June, 44 of them on the 24th. Roger
Anderson, Madison, S. D., has 91, of
which 29 were received on June 1.

Dx records have been made and
broken, too. PRF-3, Sas Paulo, Brazil,
has been reported several times. Best
dx on this or any other TV station we
know of is a logging by Bob Cooper,
Lafayette, Calif., nearly 7,000 miles.
HGLO (Colombia?) is reported by
John Aldridge, Winston-Salem, N. C,,
as picked up at 8 p.m., July 4. Anyone
know more on this one?

October-December

TV dx is the motivating factor of
numerous clubs and societies around the
country; some old, some new. There’s
the Newark News Radio Club, Newark,
N. J., and the National Radio Club, Box
38, Kensington Station, Buffale, N. Y.,
both old-line radio clubs, now featur-
ing TV dx as well. Kenneth Bush, 60
Grace St., Buffalo, N. Y., sends us a
feature story from a Buffalo paper
about the “E Skippers,” some 50 TV dx-
ers of the Buffalo area. Bob Cooper,
1016 Sunnybrook Drive, Lafayvette,
Calif., operates the American Iono-
spherie Propagation Society, cornplete
with bulletins and predictions of things
to come. Yes, TV dx-ing is developing
into quite a game!

Now let’s have a look at the prospects
for the balance of 1954. In the last
quarter we pass through a marked
change in both weather and radio prop-
agation seasons. Through October we
can still count on fine tropespheric
bending in fair, calm weather, particu-
larly in localities near large bodies of
water. Tropospheric propagatior will
hold up well in the warmer climates
through November. There will be little
sporadic-E dx either month.

The middle of December will bring
a renewal of E. dx, for a couple of
weeks either side of the Christmes holi-

days. This winter peak, though much
shorter than the summer one, is good
for plenty of surprises. END
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COLOR TV CIRCUITS

By KEN KLEIDON* and PHIL STEINBERG*

HE I-Q system has a distinct ad-

vantage in that it can produce

greater color detail than is pos-

sible with the R—Y B—Y system.
This advantage is similar to that of a
monochrome receiver having an i.f. and
video amplifier response to 3.8-me¢ over
one with a response to only 3.2.mc. While
many technical people may contend that
the wider-band receiver is superior be-
cause it is capable of reproducing a pic-
ture with greater detail, tests have
shown that most nontechnical viewers
observing both pictures notice little if
any difference in picture quality. One or
possibly two tubes may be saved, with
proper design, in the 3.2-mc receiver
(three instead of four i.f.s and one
instead of two video amplifiers). A
greater number of stages usually will
be required for the 3.8-mec receiver be-
cause of the problem of obtaining the
required bandwidth and adequate gain.

This comparison applies to color de-
modulators in that the I-Q system af-
fords greater color detail because of
the higher-frequency color response
(1.3 me). In the R—Y B—Y system,
color detail is presented up to only 600
ke. The finer detail in the picture, for
both systems, is provided by the lumi-
nance (Y) signal which has a frequency
response up to approximately 3.5 me.
The detail-reproducing ability of the
luminance signal is not affected by the
type of color demodulator employed.
Only color detail is affected.

The demodulators used for the 1-Q
system are similar to the R—Y B—Y
demodulators covered in our last article.
The I and Q signals are demodulated
at a 90° phase difference identical to the
R—Y signals as shown in Fig. 1. The
Q demodulator can be considered iden-
tical in action to the B—Y demodula-
tor; the 600-ke filter in the plate circuit
is also identical. The I demodulator
may be considered similar to the R—Y
demodulator. However, there is a major
difference in the plate-circuit low-pass
filter, which has a response to 1.8 me
as shown in Fig. 1. A more elaborate
type of low-pass filter is required com-
pared to the simple 600-ke filter which
was discussed in the last article. The
elaborate filter is necessary because a
time delay is required for the I chan-
nel due to the higher frequency re-
sponse. This time delay is usually in-
cluded in the design of the low-pass
filter, Fig. 2, and is necessary for the
same reason a delay is put in the lumi-
nance channel.

*Ratheon Manufacturing Company,
Television and Radio Division, Chieago, 1l
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Another dissimilarity between the
I-Q and R—Y B—Y demodulators is
the difference in phase between the two
oscillator signals and the color burst
signal. This difference in phase is 33°
between the Q and burst signals (as
explained in Part IV of this series) and
requires shifting the oscillator phase
by 33° with respect to the burst signal,
before application to the demodulator
suppressor grids.

Two methods that are commonly em-
ployed in present color receivers are
illustrated in Fig. 3. One method in-
volves slightly detuning the 3.58-mec
burst takeoff transformer in the plate
circuit of the first video amplifier,
which effectively causes a phase shift
in the 3.58-mc¢ burst signal with re-
spect to the 3.58-me color subcarrier
signal going to the bandpass amplifier.
The other method is a special R—C
phase-shift network between the os-
cillator and demodulators.

The demodulated color signals from
the I and Q demodulators are coupled
to phase inverters to obtain both nega-
tive and positive I and Q signals for
application to the matrix circuit. The
matrix circuit will differ slightly from
the R — Y B — Y circuit in that a por-
tion of both the I and Q signals are re-
quired for each primary color signal
(red, blue, green). Inthe R— YB — Y
system the R — Y and the Y signals are
mixed to obtain the red signal indepen-
dent of the B — Y signal, and the
B — Y and Y signals are mixed to ob-
tain the blue signal independent of the
R — Y signal. This fact is an important
consideration when servicing. If, for ex-
ample, an absence of blue is detected in
a color picture of a receiver employing
R — Y B — Y demodulators, one source
of the trouble may be a defective B — Y
demodulator whereas in the 1-Q system
one or both demodulators may be de-
fective.

| DEMODULATOR

[BANDPASS AMPLIFIER IL

|3.5euc OSCLLATOR ’i = %

Q DEMODULATOR

Part V—The I-Q system
of color demodulation

and 1ts (z'r('//z'fry

Reviewing the over-all operation of
the I-Q demodulators, the color signal
from the bandpass amplifier (see Fig.
4) is coupled to both the I and Q
demodulators along with two signals
90° out-of-phase from the color oscil-
lator. The resulting difference fre-
quency (I and Q demodulated signals)
is bandpass filtered and coupled to
phase inverters for application to the
matrix circuit. The negative and posi-
tive I and Q signals are mixed along
with the Y or luminance signal, and
three primary color signals are ob-
tained, identical to the three color
signals from the camera tube at the
station.

The three primary color signals (red,
blue, and green) from the matrix cir-
cuit are coupled to individual video
amplifiers. There are two basic types
of color video amplifiers. They are
identical for all tri-gun color picture
tube receivers using either the R — Y,
B — Y, or I-Q demodulator system. The
first type merely amplifies the red,
green, and blue color signals before
they are applied to the color picture
tube. Fig. 5 represents a typical color
video amplifier and d.c. restorer
schematic diagram. As can be seen,
a color video amplifier is almost iden-
tical to a monochrome video amplifier,
except that, instead of only one, there
are three.

The three color signals from the
matrix circuits are applied to separate
amplifiers which may use the same tube
type and circuitry as many black-and-
white receivers. The signal is amplified
and coupled to the correct grid or
cathode of the color picture tube. The
color signals may be coupled to either
the control grids or cathodes, depend-
ing on the polarity of the color signals.
The three cathodes are connected to-
gether if the signals are coupled to the
control grids, and the control grids

LOWPASS FILTER
& DELAY

LOWPASS PLTER TO MATRIX

|
|
|
|
R
600 KC

Fig. 1I—The I and ) demodulators, with their 90°-separated screen supplies.
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are connected together if the signal is
coupled to the cathodes. The d.c. re-
storers’ function (identical to that in
a monochrome receiver) is to insure
the proper color background at all
times. Three d.c. restorers are used—
one for each color-——and are usually
contained in one tube envelope.

All three color amplifiers are iden-
tical and each must have a frequency
response to approximately 3.5 me. This
is necessary because during monochrome
reception the three amplifiers are
operating and amplifying their respec-
tive portions of the video signal. There-
fore, servicing will be similar to mono-
chrome video amplifiers and the same
precautions must be observed with
respect to rearranging leads and part
replacements.

The cathode gain control, illustrated
in Fig. 5, will be found in the green
and blue color video amplifiers and is
adjusted to provide proper color bal-
ance. The brightness control in the
plate circuit of the d.c. restorer varies
the d.c. potential and the operating
level of the d.c. restorer. A green and
blue brightness control will be pro-
vided. However, there is no individual
red brightness control or red gain
control. The red phosphor of the 15%-
inch tricolor picture tube is very in-
efficient compared to the green and
blue phosphors. For this reason the
red signal is controlled only by the
chroma and master brightness controls,
and the green and blue gain and bright-
ness controls are adjusted for proper
over-all color balance. A more com-
plete description and adjustment pro-
cedure will be covered in the mnext
article.

Fig. 6 illustrates the second type of
color video amplifier which may be
used in a color receiver. Instead of
deriving the three primary color sig-
nals from the matrix circuit, the color
video amplifiers receive the color dif-
ference signals of R — Y, B — Y, and
G — Y from the matrix. The luminance
or Y signal is coupled to the cathodes of
the color picture tube, which are con-
nected in parallel instead of being
applied to the matrix.

Due to polarity inversion in a
vacuum tube the +R —Y, +B —Y,
and +G — Y signals at the out-
put of the color video amplifiers
are applied to the individual con-
trol grids of the color picture tube.
The Y signal applied to the common
cathodes is identical to applying a +7Y
signal to the control grids. Therefore,
the color picture tube acts as a matrix.
With this system a bandwidth of only
about 1 mc is required for the color
difference video amplifiers as only color
video signals are being amplified and
the 3.5-mc bandwidth monochrome or
Y signal is applied directly to the color
picture tube cathodes. D.c. restorers
are required as with the other system
but must be connected between control
grid and cathode so as to respond to
changes in the sync amplitude between
grid and cathode. TO BE CONTINUED
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Fig. 4—Passage of the color signals through the I-Q and matrix networks.
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TV
SERVICE
CLINIC

Conducted by

JERRY KASS

NONLINEAR horizontal sweep

is not particularly difficult to

diagnose. The picture is usu-

ally compressed over some part
of the sweep and stretched over an-
other. In severe cases horizontal fold-
over can be seen.

Locating the defective component is
an altogether different task. The lin-
earity of the horizontal sweep depends
on the proper operation of the hori-
zontal discharge circuit, horizontal out-
put circuit, linearity circuit, damper
tube, and horizontal deflection yoke.
Each one contributes to sweep linearity,
and a defect in any one of them may
make the sweep nonlinear.

Of all these stages, the importance
of the linearity circuit is least appre-
ciated. Living in the shadow of the
output stage on one side and the damper
on the other, it nevertheless is respon-
sible for the smooth knitting together
of the left and right sides of the pic-
ture.

Let us first look at the formation of
the deflection-yoke waveform. The log-
ical starting point is the output tube,
usually operated as a class-B or class-C
amplifier. The output-tube grid is fed
by a combination sawtooth and rectan-
gular voltage, and operating bias volt-
age is established by a grid leak.

The output tube comes out of cutoff
(Fig. 1) and starts conducting at A4,
about one-third up its positive-going
sawtooth. It continues to conduct for
the remainder of the rising waveform.
During this time of output-tube plate-
current flow, the output transformer
transfers the energy to the deflection
voke, and current flows there too. This
flow sweeps the trace from about the
center, its undeflected resting place, to
the right side of the screen.

At the end of the peak positive grid
drive, the input voltage suddenly re-
verses its polarity, and a large nega-
tive-going voltage drives the output
tube far into cutoff. Since current flow
through the primary of the output
transformer stops, the magnetic field
around the deflection yoke suddenly
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Fig. 1—Current flow

collapses, shock-exeiting the entire hori-
zontal output system, and the horizontal
retrace B—from right to left—begins.
With the yoke current damped, this
collapse would merely return the beam
to the center of the sercen. But the
sudden reversal of the yoke’s magnetic
field drives the damper into cutoff and
sends the shock-excited output system
into oscillation (70 to 75 ke). The
beam—instead of stopping at the center
of the screen—keeps moving to the left
edge (this is the necessary 7-micro-
second retrace). If the shock-excited
oscillation were to continue, the beam
would swing wildly back and forth
across the screen, causing many fold-
over lines and extreme nonlinearity.
Obviously, at this point the damper
circuit must come into play.

Damping action

If no damping tube were connected
across the deflection coil, the circuit
would continue to oscillate until all the
energy was used up. However, with
the damper functioning, as soon as the
retrace is completed and the spot starts
a rapid swing from left to right, the
damper begins to conduct (C), placing
a heavy load across the deflection coil,
damping the oscillations and making
the first half of the left-to-right sweep
linear.

As the rate of energy decay becomes
nonlinear, the output tube, which has
been cut off not only during the retrace
period but also during the early part
of the left-to-right sweep, begins to
conduct and takes over the job of
maintaining a linear sweep the rest of
the way. Between the point of damper-
current nonlinearity and the nonlinear
start of output-tube current, there is
a critical crossover point. At this point,
the linearity coil, in series with the
primary circuit of the output tube and
the damper tube, takes over.

At the center of the screen, where
both the output tube and the damper
are conducting simultaneously, the lin-
earity circuit plays its part.

Linearity circuit

This circuit is a simple low-pass filter
resonant at 15,750 cycles—its induect-
ance is variable. Its function is to

through yoke.

deform the nonlinear portion of the
output-tube current so that it is equal
and opposite to the nonlinear portion
of the damper-tube current. This done,
there is a linear transition from one
curve to another (D), and thus a linear
sweep.

To obtain a linear sweep, the start
of conduction in the output tube and
decay in the damper tube must occur
simultaneously. To control the start of
the output tube, we can vary its grid
bias or vary the amount of signal fed
to the grid (grid drive).

To vary the conduction period of the
damper tube, the linearity coil must be
adjusted. This controls the phase
relationship between the current in the
resonant linearity circuit and the
damper-tube current. The relationship
between these two currents affects the
voltage across the linearity boost
capacitor (damper “bias” voltage) and
thus the conduction period of the
damper. Thus, the ULnearity circuit
controls the sweep linearity around the
center of the picture—it shapes the out-
put-tube plate current at the start of
its conduction, and shapes the damper
current at its period of decay. The
result is a linear sawtooth current
through the deflection yoke.

Servicing linearity circuits

In adjusting the linearity coil, re-
member that in some receivers good
linearity can be obtained at two dif-
ferent coil settings. If the slug is
turned to almost its innermost position,
the picture will bloom. If this occurs,
turn the slug for good linearity at the
outer edge of its tuning range.

The service technician can get a
good view of the sweep current in the
deflection yoke by inserting a low-value
resistor—10 to 20 ohms—in the low
side of the deflection coil and observing
the voltage across it with an oscillo-
scope. This will frequently provide an
excellent clue as to the exact point of
nonlinearity.

In checking the resistance of lin-
earity coils, no general rule can be laid
down. Even in the popular ranges of
inductance, the coil resistance varies
depending upon the type of winding
used.

RADIO-ELECTRONICS
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Poor linearity can take the form of
an uneven sweep, or foldover. The
linearity coil itself is effective usually
only in the case of slight nonlinearity.
In such « case, the coil should be varied.
If turns are shorted, lowering the
inductance, all adjustments will either
be inetfective or critical and unstable.

A very common cause of nonlinearity
is a defective boost capacitor or damper
tube. These usually cause serious fold-
over of the picture at the left and
white vertical bars, also on the left
side of the screen. In severe cases, less
pronounced bars can be seen across
the entire face of the screen.

Many linearity problems arise as a
result of overdriving the horizontal
output tube, Check it! Adjust the
drive control to eliminate the white
vertical drive bar from the picture.
Overdriving will shorten the life of the
horizontal output tube.

In general, when the picture is
stretched over the right side of the
screen, invariably the trouble will be
before the linearity coil. Check all
voltages and components in the hori-
zontal output circuit. An open screen
bypass capacitor is a frequent trouble-
maker, as are the cathode resistor and
capacitor. Also, check all components
in the horizontal discharge and drive
circuits.

i
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Fig. 3—Dimensions of helical antenna.

However, when picture stretch is on
the left side, the trouble will usually
be at or after the linearity coil. Check
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The helical, a high-gain antenna.

for a defective linearity coil, damper
tube, deflection yoke, and components
in these circuits. See Fig. 2.

Using these same principles, foldover
on the left side should be checked for
in the damper and yoke circuits; fold-
over on the right side should be checked
for in the horizontal output circuit.

Helical antenna

I have been trying for some time to
get information on a helical antenna.
I have written to several antenna com-
panies, but none of them stock it. Could
you please give e dimensions on the
helical antenna as I wish to build one
to recetve a local w.h.f. station. I have
heard these antennas have a very high
gain.—E. V. D., Troy, N Y.

The helical antenna is a fairly high-
gain and broad-bandwidth unit. The
principal reason for its comparative
lack of popularity is the awkwardness
of its construetion. In practice, the
antenna has been found very difficult
to mount and presents a high wind
resistance.

Fig. 3 shows the general configura-
tion and dimensions of the helical
antenna. The ground screen can be
made from 0.5-inch mesh wire fastened
to a wooden or metal frame. A small
metal ground plate about 1/6 wave-
length in diameter should be soldered
to the center of the ground screen.
The ground plate may be made of sheet
copper or tin. The transmission line
(RG-63/U, RG-79/U, or RG-89/U) is
connected to the antenna through a
hole in the center of the ground plate.
The center coaxial conductor goes to
the helix and the outer to the ground
plate.

The main construction difficulty comes
in the winding of the helix. A soft
grade of aluminum tubing or aluminum
clothesline or ground wire should be
used. It will have to be wound on a
heavy wooden or metal cylinder. Pre-
cise calculations are pointless as the
helix will “relax” when it is taken off
its winding form. Use nonmetallic
longerons to support the turns and to
fix them in place.

The antenna has an impedance of
approximately 125 ohms. Good results
can be obtained using a length of 6

wavelengths. Since the anterna has a
fairly broad bandwidth, the dimensions
given are not critical. Obviously, the
helical is practical only at u.h.f.

Internal corona

In an RCA model 9T57 there are one
and sometimes two vertical bars down
the left-hand edye of the picture. They
look exactly like the Barkhaowusen lines
that I have cleaved up on many other
sets, but the trouble has not responded
to any treatment. I have veplcced the
horizontal output tube, damper tube,
and high-voltage tube, cna made
adjustments of the horizontcl drive
control and the linearity control I have
even tried redvessing leads ard using
an ion-trap magnet on the herizontal
output tube—R. W, N. Y. N. Y,

The vertical bar or bars at the left
side of the picture, that look like Bark-
hausen oscillations, are probably the
result of internal arcing in thz 4.7-ppf
capacitor located in the plate circuit
of the horizontal output tube. Such
interference looks very much like the
familiar Barkhausen oscillations but
none of the usual remedies will correct
it, and you seem to have used most of
them. Before checking the output
transformer, replace this capzacitor.

Loss of a.g.c.

After a long period of perfect opera-
tion, the picture on a Philco model /8-
1000 began to get very dark, but by
adjusting the contrast and brightness
controls [ was able to get a passable
picture. Then it became verv difficult
to synchronize the picture which be-
came still darker. Any help would be
appreciated.—M. L., Boston, Hass.

The symptoms you describe, that of
a dark picture and difficulty in syn-
chronizing, indicate trouble in the a.g.c.
circuit. The chances are very good that
the capacitor between the diode and
triode plates of the a.g.c. amplifier tube
is causing the trouble. Failure of this
capacitor, either by shorting or leakage,
places a positive voltage on the a.g.c.
bus. This positive voltage is then fed
to the grids of the r.f. and i.f. amplifiers.

Since capacitor leakage is sometimes
difficult to check, this capacitor should
be replaced. END
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1t's a cinch

By E. AISBERG

From the original "La Télévision
.. . Mais c'est trés simple!” Trans-
lated from the French by Fred
Shunaman. All North American
rights reserved. No extract may
be printed without the permission
of RADIO-ELECTRONICS and the

author.

Thirteenth conversation, first half: Posi-
t1ve and negative detection; polarity with
one gr rwo . f stages; detector component

values; push-pull detection, will it work?

WILL-—You know, every once in a while our talks remind
me of a trip up a steep mountain trail.

KEN—T hope the road isn’t getting too rough and rugged
for you. We can take things a little easier—go into a little
more detail, if you like.

WILL—No, that’s not it! You know those hairpin roads
that hang onto the side of a mountain, and give you the
feeling: that you're passing the same place over and over
again. though you’re really quite a little higher up each
time? Well, every once in a while I have the feeling that
I'm going back through my course in radio, because the
things we’ve just been learning are—if you don’t mind me
stealing a radio-TV term—*‘“parallel” to things I’ve learned
in radio. For example, haven’ we just been talking about
r.f., frequency changing, and i.f.?

KEN-—You've got a good comparison there. And you’ll
find as you go further and further up, the scenery is going
to broaden out—get vaster and vaster. As you go through
the various stages of a TV set, vou're going to find the
terrain a lot more rugged than in radio, because both the
carrier and the modulating signal it carries are at much
higher frequencies.

WILL—Well, T suppose we’re just coming to the part
of the trail where the signs they put up for tourists read:
Detection and Audio Amplification?

KEN—You’re right! We’ll begin with the problem of
detection today. Now that we've amplified our signal at
higher and lower radio frequencies (in the r.f. and i.f.
stages) the time comes when we have to get at the modula-
tion it’s carrying. After all, the r.f. is just a means of
transportation for the signal. It gives us so many problems
we sometimes forget that. It’s very rapid transport—but
nothing more. Your carrier is like a truck. We load the
video signal on it at the transmitter. Now we've got to
unload it-—get the video frequency out of this r.f. carrier.

WILL—And when we detect our signal, we have to
amplify it at audio frequency, I suppose?

RADIO-ELECTRONICS
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KEN—You can hardly use the term “audio frequency”
for the video signal. It covers a band that runs practically
from zero to several million cycles per second. Let’s give
it its right name—video amplification!

A question of polarity

WILL—Beg pardon! I was just thinking of radio again.
But let's not get ahead of ourselves. Suppose we cover
detection before going on to amplification. I suppose we
can use a crystal, diode. or triode to detect a TV signal,
just the same as a radio signal, and either grid-leak or
grid-bias detection—if we detect with a triode?

KEN—Yes. I guess you could. But in actual practice
yowll find the diode most of the time, and erid-bias (or
plate-bend) detection with a triode pretty rare. But the
crystal is becoming very common. A crystal diode is less
trouble than a tube and, because of its small capacitance,
is better adapted to high-frequency work.

WILL—Is there any aitference between a diode detector
circuit in TV and radio?

KEN_—Not a bit! Take a look. The r.f. (or i.f., if you
like) voltages across coil L are applied to the diode (crystal
or tube). It is connected in series with load resistor R,
which has capacitor C across it. The alternation that makes
the cathode positive cannot get through. But the next
alternation, the one that makes the cathode negative, per-
mits current to pass to the anode in the direction of the
arrows. . . .

WILL-——But why do vou say that current flows when the
cathode is negative? You have the plate marked negative
here.

KEN—When the cathode is more negative than the anode,
electrons can flow across the vacuum in the tube, or through
the surface barrier in the crystal. You know that. These
electrons are supplied by the voltage induced in L. Since
the top end of L is the most negative point in the circuit,
any current flow will make the bottom of the resistor more
positive than the top. Electrons are being drawn away
from it by the positive lower end of L, if you like. When
the top end of L is positive and the bottom negative, no
current can flow through the diode or R, so the polarity
isn't changed.

WILL—Then if we represent our modulated r.f. signal
in the usual wuay, as vou have here below the circuit, the
detector blots out everything above the horizontal zero axis
and lets only the negative alternations go through, and
even these r.f. alternations lose their identity and are
combined to produce the video signal by the accumulative
action of capacitor C.

KEN_-I see vou haven’t forgotten much of what I taught
vou about radio not so many years ago. But notice now
that instead of passing the negative alternations, we could
just as well use the positive ones. All you have to do is
turn the diode around.

WILL—That would be silly! Then your maximum video
signals would be produced by the most positive voltages.
If you applied signals like that to the picture-tube erid,
vou'd get blacks where you should have whites—a negative
image!

KEN—Perfect reasoning! And if you intend to use the
signal from the detector direct on the pix-tube grid, you’ll
have to use negative polarity. But we usually have one
or two stages of video amplification between the detector
and the picture tube. The detector doesn't put out enough
voltage to modulate the cathode-ray spoet from a good white
to a gond black. Now, an amplifier s.= ¢ reverses the phase
of a signal applied to it—what comes in as a positive pulse
to the grid beccmes a negative one at the plate, and vice
vers.

WILL—I can finish the story now. If vou have one v.f.
stuge, yvou need positive polarity. But if you have two,
you need negative.

KEN—Exactly! But remember you can change your
signal polarity another way. You can apply a negative
voltage to the control grid of your cathode-ray tube, or a
positive voltage to the cathode, which makes the grid rela-
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tively more negative. So, if vou have the wrong polarity
at the picture-tube grid, it may be easier to redesign vour
circuit to apply the signal to the cathode than to =add
another video stage.

WILL—Then, with polarity injection, we’d use negative
detection for one stage and positive for two.

Sudden drop of values

KEN—You seem to have it, Will. Now let’s trv to figure
out the values of capacitor C and resistor R in the detector
circuit.

WILL—Well, I suppose we can still use our standard
values of one hundred puf and a half megohm, just as in
radio?

KEN—Oh, you think so? Well, now, just remember that
the current you’re detecting is alternating at a frequency
not far from 50 megacycles a second. And the detected
video voltages can run up to 1 me. What reagtance would
your little one hundred-uuf capacitor offer to 3.5 me, for
example?

WILL—Let me calculate—why, only a little more than
four hundred ohms! ! Is that possible?

KEN—It’s probably correct. Now, how do your 400-odd
ohms compare with the half-megohm resistor?

WILL—It would be practically shorted. You’d get prac-
tically no voltage across resistor R, and no signal into the
video amplifier.

KEN—You’re getting just a little too quick again!
Certainly the lower video frequencies would get through
with practically no attenuation. But the higher frequencies
wounld be attenuated, and you’d get a picture with little or
no fine detail.

WILL—Well, let’s cut down the capacitor till it has
enough reactance for the higher video frequencies.

KEN—That’s just what has to be done. But you ecan’t go
too far in that direction either. The capacitance of C must
remain considerably higher than the cathode-anode capac-
itance of the detector diode, if the greater part of the
detected voltage is to appear across the terminals of C and
R. So we use a capacitance of 10-20 uuf. Some sets omit
it entirely, and leave the job to the various wiring capac-
itances.

WILL—That would be economical, anyway. But it seems
to me that the reactance would still be a little low compared
to R.

KEN-—Yes, you have to cut that down, too. Most sets
use 3,300 or 3,900 ohms.

WILL—I suppose with a load resistor as small as that,
the detection efficiency would take quite a drop, too?

KEN—Well, even in radio we're a long way from getting
90% of the detected voltage. But by using special diodes
designed for television, which have very low internal
resistance as well as low cathode—anode capacitance, we
can apply a good part of the detected voltage to our video
amplifier.

WILL—So the circuit will be the same as in radio, but
the values will be much smaller?

KEN—Well put! And you’ll see a filter to bypass the
residual r.f. much more often than in radio—present-day
radio, at least.

WILL—1hy, that filter looks just like the low-frequency
filter in a power supply!

KEN—Nothing strange about that, Will. Both circuits
are designed to get rid of a higher frequency than the one
to be passed. So in both cases you use inductors to block
the higher frequencies, and capacitors to give them an easy
path to ground.

WILL—Well, since this filter looks so much like part of
a power supply, couldn’t we go even further and make our
detector a double-diode affair, to give full-wave rectifica-
tion?

KEN—Your idea would no doubt work perfectly, and—if
you had a suitable balanced input transformer—the circuit
would be more eflicient than a single diode. Filtering would
be easier, too, same as at 60 cyecles. TO BE CONTINUED
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BRITISH TV STANDARDS

HE British system of television

transmission, using 405 lines at 25

frames per second, must seem to

many American technicians to be
relatively coarse in definition. In prac-
tice, the picture obtained is very pleas-
ine on a 27-inch tube, and at an
adequate viewing distance even a 3 X
i-foot projected picture is perfectly
satisfyving.

For correct response to the trans-
mitted information the receiver pass-
band should be 2.7 mec, so that the
design of single sideband apparatus is
relatively simple. The channels in use
are the original London channel of 45
me (with double sideband transmis-
sion), together with almost national
coverage from various points on 51.75
me, 56.75 me, 61.75 me and 66.75 me,
single sideband. In each case the
AM sound carrier is located 3.5 me
below the video carrier. Transmitter
powers are high; the four latest sta-
tions operating at 50 kw (output—
not effective radiated power). Vertical
polarization is used at the main sta-
tions. Small stations covering specified
areas use horizontal polarization and
share distant transmitter channels.

At present all channels radiate the
same program except for occasional
local transmissions such as those in
Welsh from the Cardiff station. In the
near future it is intended to establish
a further chain of semicommercial
stations giving an alternative program.

A combined radio-TV license costs
£2 vearly ($5.60).

A particular advantage of the British
system of only one channel in any area
is that it enables simple receivers to be
designed and built by the home con-
structor. Even a t.r.f. circuit with no
more than 3 r.f. stages can give a very
good account of itself. The simplest
commercial set is arranged along the
lines of the Baird Ewveryman receiver,
containing no more than 12 tubes, in-
cluding the picture tube. This has
tricked some visitors to Britain into
thinking that British receiver design
is overelementary and lacking in vari-
ous points. The reverse is actually
true; there is no lack of high-gain
televisors of the superhet variety with
fiywheel sync. and the like.

Home construction of televisors is
remarkably popular not as an economic
necessity but as a hobby. Circuits and
components are obtainable everywhere
for both simple and advanced designs.
The final alignment of such receivers
is almost always carried out on a
transmission of Test Card C, which
lhas become as familiar a picture to the
British televiewer as Muffin the Mule.

Test Card C, transmitted for 3 or
4 sessijons of 15 minutes in the morning
and as a tuning signal before the com-
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mencement of programs, enables a close

examination to be made of receiver
performance.
1. Aspect ratio test.

The central concentric black and

white circles appear truly round when
the aspect ratio is adjusted to the
correct value of 4 :3. The black and
white rectangles along the borders of
the card should then appear framed
by the mask, and if the mask is out of
true (which it rarely is) the televiewer
will generally demand a correction in
no uncertain terms.

2. Definition and bandwidth tests.

Within the circles are a pair of
frequency grating sets, made up of
black and white stripes. These corre-
spond to fundamental frequencies of 1,
1.5, 2, 2.5, and 3 me¢, the 1-mc¢ grating
appearing at the top of the left-hand
set and at the bottom of the right-hand
set. Since the response of the system
should be 2.7 me, the 2.5-mc grating
should be clear and distinet. Many re-
ceivers give a clear 3-mc response.

3. Contrast test.

A contrast wedge of 5 steps is dis-
played in the center of the card. The
top white square corresponds to 1009
modulation and the bottom black square
to 309 . Positive modulation is used
with the sync signals falling in the
under 30% or blacker-than-black sec-
tion of the modulation envelope. With
the brilliance controls setting the top
and bottom steps to white and black,
the intermediate steps should appear
as light, medium, and dark grey.

4. Secanning linearity test.

The background of the test card is

a medium grey with a set of white

[
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lines. These lines should be <o repro-
duced as to make each enclosed area
an equal square.

5. Synchronization test.

The black and white border of the
card gives an excellent test of the sync
separator stages. Faulty synchroniza-
tion is immediately seen as tearing.

6. Low-frequency response test.

The black rectangle on a white back-
ground is designed to show up any
failing in low-frequency response, and
should be displayved as a e¢lezn-cut
rectangle of uniform blackness on a
clean background.

7. Reflection and ghost test.

Ghosts due to the signal reaching
the aerial or in the receiving sysstem
itself are revealed by the two narrow
vertical bars on either side of the
circles. These should be reproduced
without positive or negative images
along their right-hand sides.

8. Focus test.

The diagonally inclined areas of black
and white stripes at the corners cf the
card correspond to a fundamenta. fre-
quency of about 1 me and the four areas
should all be in uniform focus.

The letter C is purely an identifica-
tion, Test Cards A and B having been
used previously. Test Card C is now
a tried and trusted friend, nowever,
and even has its fans. In the morning
it always appears with its own familiar
recorded musical selection, and one
small boy. it is reported, in hed with
measles, asked couldn’t he have Tess
Can’t See’ because that was the only
thing that didn’t hurt his eyes. It is
presumed that he will grow up to be
a TV critic. END
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OS] he operation and application

of interesting electrone

cIrcuits

HE wunivibrator differs from the

multivibrator in that one of the

tubes is biased far enough nega-

tive to prevent free-running opera-
tion. In this stable state, one of the
tubes conducts and the other is cut off.
This condition will remain until a
trigger pulse is applied. The cut-off
tube will then conduct and the conduct-
ing tube will be cut off. After a length
of time determined by circuit values,
the cireuit will again return to its
stable state and remain there until
another input pulse is applied. Since,

6SL7-GT

2Tk R

Fig. 1—A basic univibrator circuit.

for each input pulse, the univibrator
is switched from its stable to unstable
state and back again, a pulse wave-
form is produced at the plates of the
tubes. The duration of this pulse is
equal to the length of time the circuit
remains in its unstable state. Since this
interval is determined by circuit values
and not by the input pulse, the output
pulse duration and amplitude will be
independent of the characteristics of
the input pulse. The univibrator is
widely used where pulses of random
amplitude and width must be converted
to uniform pulses. When used for this
purpose, the circuit is also known as
a pulse equalizer.

The univibrator circuit is shown in
Fig. 1. V1 is cut off by applying a
negative bias voltage to its grid, and

*Northwestern Vocational Institute
Minneapolis, Minn.
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V2 conducts heavily since its grid re-
turns to B plus. This is the stable state
of the circuit. If a positive pulse is
now applied to the grid of VI, the
following changes will occur in the
cireuit:

1. The plate current of V1 charges
capacitor CI.

2. The charging current of C1 pro-
duces an IR drop across R1.

3. The IR drop across R1 makes the
grid of V2 less positive and drives it
to cutoff.

4. When V2 goes to cutofl, its plate

Fig. 2—Cathode-coupled univibrator.

voltage increases.

5. This increasing voltage is coupled
to the grid of V1 through voltage
divider R2 and R3.

6. The increase of voltage at the
grid of V1 further increases the plate
current in this tube. This action ends
with V1 conducting heavily and V2
cut off.

7. As Cl continues to charge, the

By ED BUKSTEIN*

IR drop across R1 decreases until it is
no longer sufficient to keep V2 cut off.
8. V2 now begins to conduct plate
current and its plate voltage deereases.
9. This decreasing voltage is trans-
ferved through the voltage divider to
the grid of V1.

10. V1 becomes cut off and the circuit
is back to its stable state.

The length of time the circuit remains
in its unstable state (V1 conducting
and V2 cut otl') is determined by the
charging time of C1. The time constant
R1C1 therefore determines the width
of the output pulse. Since the univi-
brator produces an output in response
to an input pulse, it is sometimes re-
ferred to as a one-shot multivibrator.

In the univibrator circuit shown in
Fig. 2, the second tube is coupled to
the first by a common cathode resistor.
Since V2 operates at saturation. it
draws a large amount of plate current.
The resulting IR drop across Ry is
sufficient to bias V1 to cutoff. If a
positive pulse is now applied to the
egrid of V1, this tube will become
conductive. Its plate current will now
cause Cl to charge through R1. The
IR drop which now appears across R1
cuts off V2. As V2 ceases to draw
plate current the voltage across R« is
no longer sufficient to keep V1 cut ofif.
When the charging current of C1 has
decreased to a value such that the IR
drop across R1 is no longer sufficient
to keep V2 cut off, the circuit returns
to its stable state. Here again, the
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Fig. 3—The trigger-delay circuit is based on the univibrator,
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Fig. 4—The basic flip-flop circuit.
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so that it will coincide in time with
the waveform to be observed. This
technique is extremely useful in the
study of transients.

The flip-flop circuit

Like the univibrator. the flip-tlop
cireuit is not free-running and will
switch only in response to an input
pulse. Unlike the univibrator, how-
ever, the flip-flop has two stable states
and can remain in either one indef-
initely. Applying an input pulse will
switeh the circuit from its tirst stable
state to its second. The next input

3RD FLIP-FLOP

Fig. >—Scaler circuit permits operation of electromechanical counter.

characteristics of the output pulse are
independent of the input pulse. The
advantage of the cathode-coupled uni-
vibvator is that it requires no negative
voltage, simplifying the design of the
power supply.

Univibrator applications

As a pulse equalizer the univibrator
has been widely used to convert the
random pulses of a Geiger or scintilla-
tion counter into the uniform pulses
required to operate a counting-rate
meter or a scaler. Another use of the
univibrator is as a trigger-delay cir-
cuit. This is a circuit that produces
an output pulse at a fixed, usually
controllable, interval after the applica-
tion of an input pulse.

In the trigger-delay circuit shown in
Fig. 3, V1 and V2 are connected as a
conventional univibrator. The pulse
produced at the plate of V2, in response
to an input pulse, has a width dependent
upon the setting of variable resistor R1.

The pulse from the plate of V2 is
applied to the differentiator network
R2C2. The output of the differentiator
consists of two narrow pulses, one posi-
tive and one negative. The positive
pulse corresponds in time to the leading
edee of the pulse from V2, and the
negative pulse corresponds to the trail-
ing edge. This relationship is shown
in the waveforms of Fig. 3. The output
of the differentiator is fed to a half-
wave rectifier that passes only the
negative pulse. Since this negative
pulse coincides in time with the trailing
edge of the pulse from V2, the time
between the application of an input
pulse to V1 and the production of an
output pulse from the rectifier can be
controlled by the setting of R1. The
chief use of the trigger-delay cireuit is
to delay the sweep of an oscilloscope
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pulse will restore the circuit to its
initial state. Thus, two input pulses
are required to produce one complete
cycle. This circuit is also known as the
Eceles-Jordan trigger circuit (Fig. 4).

Assume that V1 is conducting and
that V2 is cut off. If a negative pulse
is now fed into the circuit, it will de-
crease the plate current in the conduct-
ing tube. These changes will then occur:

1. As the plate currvent of V1 de-
creases, its plate voltage increases.

2. This increasing voltage is trans-
ferred to the grid of V2 through a
voltage divider.

3. The increasing voltage at the grid
of V2 causes it to conduct plate current.

4. As V2 conducts, its plate voltage
decreases.

5. This decreasing voltage is trans-

ELECTRONICS

ferred through a voltage divider to the
grid of V1, further reducing the plate
current of this tube.

6. This action culminates with V1
cut off and V2 conducting.

If a second input pulse is applied to
the flip-flop, the same action will repeat
with the roles of the tubes interchanged,
and the circuit will return to its first
stable state.

Flip-flop applications

The flip-flop circuit is primarily used
as a scaler. The scaler circuait is a
frequency divider, ie. it produczes a
pulse output whose frequency is equal
to a submultiple of the inpnt pulse
frequency. It differs from the multi-
vibrator frequency divider in thzt the
input pulses can be applied at random.
This is because the eircuit can exist in
either of its stable states indefinitely,
a feature of extreme importance when
used with such sources of randem pulses
as the Geiger counter. In this applica-
tion, the scaler reduces the pulse fre-
quency of the Geiger counter ta a value
sufficiently low to operate an electro-
mechanical counter (Fig. 5).

In the first flip-flop of Fig. 5, V2 is
conducting and V1 is cut off. A nega-
tive-pulse input (supplied by the Geiger
counter) will reverse these condizions.
A second input pulse will restore the
circuit to its initial state. Since one
complete cycle of operation of the flip-
flop vesults from the applicatior. of two
input pulses, the waveform at the plate
of V2 has a frequency one-half the
frequency of the input pulses.

The output of V2 is differentiated
and applied to the grids of the second
flip-flop. Here, the frequency is again
divided by two so that the output of V4
has a frequency one-fourth that of the
input pulses. Successive flip-flops pro-
vide output frequencies of 1/8, 1/16,
1/32. 1/64, ete.

The total pulse count is determined
by multiplying the counter reading by
the circuit scaling ratio. END

PARTLY PRINTED TV CHASSIS

A TV chassis built around a
printed circuit features the
1955 line of Admiral receiv-
ers. The printed circuit con-
tains six tubes and one-third
the normally exposed wiring
in the chassis. The circuits
are photo-etched on sensi-
tized copper plates. After all
components, such as resis-
tors, transformers, and ca-
pacitors, are assembled to
the plate, it is dipped briefly
into molten solder. The solder
adheres to the etched circuit.
In making service repairs,
the leads of a component may
be clipped off and used to
“spot solder” a new compo-
nent in place, eliminating
extensive circuit rewiring.
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4-foot reflector for 10.7-centimeter operation.

HILE astronomy is usually

associated with optical in-

struments, modern observa-

tories are crammed with
clectronic apparatus as well (Fig. 1).
And while astronomy itself is perhaps
the oldest of man’s sciences, recent de-
velopments in the comparatively young
field of electronics have become so im-
portant to the study of the stars that a
whole new field of activity has sprung
up. This new ficld is often called radio
astronomy.

Professor A. C. B. Lovell, writing in
the July, 1951, issue of RaDpIO-
ELECTRONICS, has already called atten-
tion to one branch of this new alliance
between astronomy and  electronies:
that of tracking the paths of meteors
by radar. But there are many others.

Electronic controls

The ponderous mechanism of a multi-
ton telescope must be arranged so it
can allow the instrument to point at
any spot in space. Once sighted on a
star, it must follow that star across the
heavens. Electronic controls are ideal
for this application. The delicately
balanced and almost frictionless tele-
scope mount is driven, in a typical
case, by a geared-down, fractional-
horsepower synchronous motor. The
motor is excited by the amplified output
of an oscillator whose frequency can
be varied within narrow limits. The
gear reduction of the drive motor is
such that, when it is excited at the
oscillator’s center frequency, it will
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move the scope across the heavens at
the same pace as the apparent rate of
motion of the stars. Theoretically, once
the scope is zeroed-in on a given star it
will keep that star within its ficld of
view for hours at a time, allowing long-
exposure photographs of faint objects.
Actually, however, even the most per-
fectly  designed apparatus won’t
“freeze” the star for extended periods
due to such phenomena as variable
refraction of the star’s light by the
earth’s atmosphere and slight twisting
and bending effects within the telescope
itself because of temperature changes.
This is where the variable-frequency
oscillator comes in. By altering the
oscillator frequency slightly from time
to time, the astronomer can keep the
star virtually motionless within the
scope’s field of view.

Perhaps the most popular type of
electronic  drive uses an electro-
mechanical oscillator (Fig. 2). It con-
sists of a thin wirc stretched between
two anvils; a small piece of iron
attached to the middle of the wire
extends into the centers of two coils,
a “driver” and a “pickup” coil. When
the signal from one coil is amplified and
fed to the other in the proper phase to
maintain oscillation, the wire vibrates
at a rate dependent upon its tension. A
signal is picked off and fed through an
amplifier to a power stage whose output
excites the telescope drive motor, pro-
ducing a rate of motion in the instru-
ment which is dependent on the
vibration-rate of the wire system. This

*

FPlhoto courtesy National Research Conncetl, Canada

the astronomer controls by inercasing
or decreasing the current flow through
an electromagnet whose field contrib-
utes to the tension on the wire.

Photometry

Another phase of astronomy in which
electronics plays an important role is
photometry. At one time the intensity
of light arriving from a star or other
celestial body was either estimated or
compared visually with a standardized
source. But now the image density of a
photograph of the star is compared
with that of an identical exposure of
a standard star by a photoelectric
“comparator.” This instrument is a
light-source-and-pickup device, with
mechanical means for precisely posi-
tioning two negatives, in turn. between
the light source and the photocell. The
difference in cell current is propor-
tional to the difference in star-image
densities, and therefore dependent on
the ratio of visual magnitudes between
the unknown and the standard star.

The direct-reading photometer is also
of great value to the astronomer. This
device allows dircet measurement of the
intensity of light reaching it when its
photocell is placed in the telescope’s
focal plane. Because of the extreme
sensitivity of present-day photo-
sensitive materials, the problem of
measuring the tiny amounts of stellar
light reaching a photocell is largely
that of accurately measuring the result-
ing current flow. In a typical instance
the incremental current flow from the
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phototube’s  light-sensitive surface
might he in the order of 1/50th of one
billionth (2 X 10°") ampere. To accu-
ratelv measure such minute changes,
electron-multiplier phctotubes are often
used (Fig. 3). These tubes have, in
addition to a light-sensitive surface, a
number of anodes, each with a higher
applied voltage than the preceding one.
Electrons emitted from the light-
sensitive surface of the cathode ave
attracted toward and impinge upon the
first anode where, by secondary emis-
sion, they knock otff several more elec-
trons; these are attracted toward and
strike the second anode, knocking off
a whole cluster of electrons. The proc-
ess is cumulative until, at the last
anode, electron flow has been multiplied
by a factor of perhaps a million, and
hence current flow is large enough to
be measured with the proper equipment.
Often the photocell is refrigerated with
dry ice to keep its dark-level output at
a minimun, and is followed by a more
or less conventional d.c. amplifier.
Closely allied with photoelectric
photonietry is stellar radiation meas-
urement by thermocouple receivers.
While many radiomen know that two
dissimilar metallie strips joined at one
end will generate a voltage propor-
tional to the temperature of their junc-
tion, the use to which this faet is put
in modern astronomical observation is
almost spectacular. Previous articles

in this magazine have pointed out the
comparative simplicity of thermocouple
temperature-recording devices used in
industrial applications; here the tem-
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perature-sensitive elements can be im-
mersed in the molten metal or encased
in a furnace, close to the source of the
heat. But consider the astronomer’s
problem. He wants to measure tempera-
ture and temperature change on a dis-
tant planet, or perhaps on a tiny sun in
some remote galaxy. What’s more, he
does it!

Actually his tools, except for the
telescope, are basically similar to those
used in industry. But they are used
with greater finesse. and are consider-
ably refined. While the industrial tech-
nician requires fair accuracy of meter-
ing temperature changes ranging from
a few degrees to perhaps a few thou-
sand degrees, the astronomer works
with almost unbelievably small incre-
ments of thermometry. The tempera-
ture rise of a thermocouple receiver,
for instance, induced by such a faint
star (radiometrically speaking) as
Boss 4342, is of the order of 9 millionths
of one degree (9 X 10°) Centigrade.

A tvpical thermocouple receiver con-
sists of two couples hooked in series-
bucking, and often sealed off in a
partial vacuum to increase sensitivity,
with a tiny, blackened plate fused to
each couple. The function of the plate
is to provide an cnergy-absorptive sur-
face upon which to focus the star
image: the cnergy absorbed by the
plate is conducted to the joint of the
couple, and provides greater sensitivity
than would be the case were it not
present. The reason for the series-
bucking arrangement is twofold: it
provides a compensated circuit, so that

Fig. 1—
Electronic
installation
in a modern
astronomi-
cal observa-
tory.
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the no-light voltage generated by each
couple is balanced out by the eother;
and it provides for twice the fuli-light
output of a single couple, since—with
a star image focused alternately cn one
and then on the other—total voltage
output is opposite and therefore addi-
tive. The two couples are mour.ted side
by side on a thumb-screw-driven stage
which permits first one then the other
couple to be positioned at the focus of
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the star image by a turn of the serew.
It is a little-known fact that all the
licht energyv reaching a thermoccuple
receiver contributes to its temperzture
rise, and not just the infra-red alone.

The current output of a thermo-
couple receiver is minute and requires
special measuring techniques. The in-
cremental current flow caused by star-
light from Boss 4342 is in the neigtbor-
hood of one ten-billionth ainpere. Meters
for these tiny values fall into two gen-
eral categories: galvanometric and
electronie. As the names imply, the
former 1is a sensitive galvanometer
whose mirvor is deflected by an am»ount
proportional to the currvert flow
through its moving coil; a light source
reflected off the surface of the mirror
registers its movements on a shee: of
photographic film mounted several
vards away, so that a tiny movemernt of
the mirror causes considerable displace-
ment of the light beam upon the flm.
The latter type of equipment consists of
a high-gain d.c. amplifier whose out-
put is either read on a meter in the
plate circuit of the output stage, or
recorded on a stylus-and-chart device
similar to those used in industry for
recording temperature - versus - time
curves.

The radiotelescope

Perhaps the most interesting alliance
between astronomy and electronics is
radiotelescopy. A radiotelescope con-
sists of a sensitive, broad-band rveceiver
and a highly directional antenna point-
ing at the sky. Usually the anterna
system is rotatable so that it can scan
the heavens, and often takes the form
of a parabolic reflector with a dipole
at its focus. The radiotelescope at the
Naval Research Laboratory in Wash-
ington, D.C., is of this type. Its refieeor
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is a 50-foot paraboloid of highly pol-
ished aluminum, arranged atop a gun
mount so it can be rotated to point at
any spot in the sky. Like its optical
counterpart, the radiotelescope is usu-
ally fitted with a motor-driven position-
ing mechanism that not only simplifies
aiming but also makes it possible for
the scope to track the target auto-
matically as it follows its path through
the sky.

Though radiotelescopes are rela-
tively new, the basic idea behind them
originated with Sir Oliver Lodge in
1894. He suggested that since both
light and heat are radiated earthward
(and of course in all other directions)
by our sun, it would seem logical that
r.f. energy, or what he called “Hertzian
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Fig. 3—Electron-multiplier circuit.

waves,” should also form part of Sol’s
radiation spectrum, and should be de-
tectable here.

Sir Oliver failed in his attempts to
prove his theory experimentally, as did
many workers after him. But in 1932
a research worker in the Bell Telephone
Laboratories succeeded in intercepting
radio signals from outer space. His
name was Dr. Karl G. Jansky, and he
was using a rotatable antenna system
in an attempt to check the direction of
arrival of thunderstorms with his re-
ceiving equipment. During the course
of his investigations he heard occa-
sional noise pulses that seemed to come
Jrom somewhere out in space. He finally

ANT.DIRECTIONAL REFLECTOR
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4—Block diagram of radiotele-
The receiver is fix-tuned.

Fig.

scope.
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fixed the origin of this ‘“‘cosmic noise”
as somewhere in the Milky Way.

An amateur experimenter, Grote
Reber, now with the Bureau of Stand-
ards, did a great deal of work at
his home in Wheaton, Ill.,, starting in
1936; shortly thercafter an English
group began investigations along the
same line. All received signals from
outer space, and all found the source of
the radiations to be somewhere in the
Milky Way.

Several theories attempt to explain
this phenomenon of r.f. radiation from
space, or more properly from clouds of
spatial dust and gas. One school of
thought supports the so-called *‘free-
free transition” doctrine. According to
it, an individual electron in its random
travel through space occasionally comes
within the region of influence of a free
ion and alters its course to swing into
an orbital arc¢ around the ion; since this
change in velocity amounts to a loss of
energy, the “energy of transition” is
radiated as r.f. Another doctrine states
that interstellar space is occupied by
tenuous hydrogen gas, and that the
electron spin in an individual hydrogen
atom reverses its direction occasionally
and at random, about once in eleven
million vears for any given atom; it is
the energyv released during this ‘‘re-
versal’”’ process that is radiated as inter-
stellar noise.

Another noise source

A distinetly different, though not un-
related, source of signals from space
has also been investigated by radio-
telescope; particularly by a group of
British scientists at Manchester, Eng-
land. Using a 220-foot fixed (non-
rotatable) antenna system, they found
that certain classes of stars radiate
detectable noise bursts. Because of the
r.f. radiation they were able to locate
previously unknown stars which, evi-
dently, emit little or no visible light.
About one hundred such radio stars
have been charted, some of which would
seem to be closer to us than Proxima
Centauri, the closest known (that is,
visually observed) star in the heavens.
These same scientists found, too, that
Sir Oliver Lodge was right. Ouy sun
does radiate “Hertzian waves.”

The British observers believe that
radio stars are either too new or too
old to be visible. They theorize that,
since all warm bodies radiate energy
the freqeuncy of which is proportional
to the temperature of the body, a not-
vet red-hot or an already cooling star
radiates energy within the r.f. spec-
trum though little or none within the
visible portion of the band.

However spatial radiation originates,
it is the function of the radiotelescope
to detect the radiation and to indicate
that pinpoint in space from where the
signals originate. Like its optical
counterparts, the energy-gathering
ability of a radiotelescope is propor-
tional to the size of its reflector; the
larger the reflector the more cosmic
noise it can gather and funnel into the

receiving antenna. But because of the
longer wavelength of r.f. energy as
compared to visible light, the resolving
power, or pinpointing ability, is not
nearly as good as with optical instru-
ments. The minute imperfections in
the physical figure of the directional
reflector also affect its resolution. Most
installations do not permit much
greater accuracy than a bearing of
perhaps half a minute of arc. But the
Naval scope. with its machined alumi-
num reflector made up of 30 precisely
machined sections, may be able to re-
ceive a beam only a few seconds of are
in width. So may the new British
installation, with its 250-foot reflector,
which to date is far and away the
world’s largest radiotelescope.

Microwave receivers

The Naval Research Station at
Washington has not released any tech-
nical  information concerning the
microwave receivers used in its radio-
telescope. However, conventional super-
het receivers have proved satisfactory
(Fig. 4). The main requirements are,
of course, sensitivity and low inherent
noise level.

Good results have been obtained with
broadband receivers on each of several
different parts of the spectrum. The
Naval station works mostly on the 3-,
10-, and 30-centimeter bands. The
British seem to favor 20 centimeters,
though most of their early work was

done on the comparatively low fre-
quency of 64 me. Bell Telephone
Laboratories’ Jansky was using 20.5

mce when he first ran across the cosniic
noise. And Grote Reber, whose work
contributed much to the present state of
the art, used both 160 and 480 mc. The
main advantage of the higher frequen-
cies seemis to be their freedom from
annoyances such as manmade inter-
ference and atmospherics.

From the standpoints of frequency
range, relative sensitivity, and band-
width, it would seem that an ordinary
commercial TV set, whether u.h.f. or
v.h.f., might perform the receiving
chore in a modest radiotelescope instal-
lation. It is a matter of speculation
just what a cosmic noise burst might
look like on the screen. But presumably
it wouldn’t appear too different from
some of the noise patterns that viewers
have grown accustomed to. In fact, who
can say that some of these familiar
noise patterns are not interstellar in
origin?

In the near future look for a new
hobby to spring up. Look for more and
more experimenters to start exploring
the possibilities of radiotelescopy!

And when they do, when sufficient
numbers of amateurs start scanning the
sky with TV sets or homemade receiv-
ers, their haywire directional antennas
pointed heavenward, then radio astron-
omy, a new science born of a couple of
older ones, will begin a rapid advance.

It always happens that way.

Look what the amateurs did
radio!

for
END
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' WIDE-RANGE

SPEAKER
SYSTEM

By F. J. Van ALSTYNE*

The unobtrusive
Diminuette speaker
enclosure in a typ-

OT long ago high-fidelity music
was a hobby enjoyed by rela-
tively few well-to-do inditiduals.

ical environment. Today it is a form of home

l entertainment enjoyved by thousands.
The broadening hi-fi market includes
a great number of critical enth isiasts
who must plan carefully the zmount
Y of space and money they can devote
- ™ to their music system. The small apart-
ment dweller is often offered a speaker
system that far exceeds the capanilities
‘/ of the rest of the components of his
l, audio system. For the well-heeled
4

1-WATT INPUT — Mike 3 feet away on Axis.

RESPONSE IN DB
Py

hobbyist, the sky may well be tha limit
in both size and price. However, there
g 3 45 67891 L 23 45 a7 . Fig. 1 — Response is a great demand from thousands of
& 1% 1o e 1% curve of the sys-  hi-fi music lovers with limited space
FREQUENCY IN CYCLES PER SECOND tem. and budgets for a really good small-
size speaker system capable of repro-
ducing — cleanly and faithfully — the
full range of frequencies recorded on
the better LP records of today This
requires reproduction of fundamental
frequencies down to 45 cycles cn the
rl N low end and to 16,000 cycles on the
high end.

V Except for the few records that
reproduce the very lowest organ tones,
little recorded material exceeds these
I'J frequency limits. In fact, few =ounds
\.4"\ in normal human environment, aside
from low-frequency wind effects (thun-
der) and low organ tones, have funda-
mental frequencies in the first cetave
Fig. 2—Character- (16 to 32 cycles). In the region be-
istics of the 6L-1. tween 32 and 45 cyecles, an occasional
recorded note may appear on a sclect
few records, but it is also in this region
that turntable rumble usually ceeurs,
often completely masking any recorded
material present. On the high end, hiss
and other noises account for practically

N /’\\ all of the output above 16,000 cyc es.
1 \,\ Consequently, for moderately priced
systems which do not incorporate an
expensive professional-quality turn-
table, a speaker system with a fre-
] quency range of 45 to 16,000 cycles is
not only adequate, but is sometimes
| preferable over speaker systems that
2 3 45 67891 2 3 4.5 67891 2 3 45 67891 3 exceed the capabilities of the other

20 100 1000 o w0 Fig. 3 The 32KTR components.

FREQUENCY IN CYCLES PER SECOND tweeter’s response. *Permoflux Corporation, Chicago
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Fig. 4—The cabinet and speaker hoard,

The Permoflux Diminuette, shown in
the photograph above and desecribed
in this article, is a speaker system of
small size (23% x 11 x 12 inches),
designed specifically for use with hi-fi
systems where the above frequency-
range requirements apply. Its response
characteristics—shown in Fig. 1—indi-
cate that output is essentially constunt
over the range of 45 to 16,000 cvcles,
these being the points at which response
is down 3 db. The 5-db-down points
are 40 and 17.000 cycles. Measure-
ments were made with a 1-watt-input
level, simulating typical small room
hi-fi listening conditions.

Fundamental design

By using one of the oldest and
soundest principles of acoustic radia-
tion, the Diminuette System achieves
its wide-range performance with re-
markably low distortion and at a very
modest price. The fundamental prin-
ciple of design is that of increasing
radiation efficiency by employving the
mutual coupling effect between two or
more closely spaced radiators. This
ctfect, properly employed, enables two
identical speakers of small size to have
higher radiation efficiency than a single
speaker twice the size of either. At
the same time, distortion and baffle
volume requirements are reduced by
the same factor due to the decrease in

l

250V OIL FILLED

v

TWEETER 6" SPKRS

e
INPUT
gy

Fig. 6-—How the Diminuette is wired.
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Fig. 5—Angled speaker disperses sound.

electrical input and speaker cone excur-
sion.

The real advantage of this principle
is that baffle requirements for the
multiple combination remain approx-
imately the same as for one of the
small speakers, permitting great reduc-
tion in speaker cabinet size. This prin-
ciple has not been more widely employved
in high-fidelity speaker systems to date
possibly hecause of the impressive
appearance of the large enclosures re-
quired properly to load the big speakers
commonly used. These enclosures can
be a very handsome piece of furniture
and impress the uninitiated by their
sheer size. However, hi-fi has now
spread to the multitude of people who
are more interested in fitting their
system unobtrusively into their living-
room {(and budget) than in acquiring
a new and bulky piece of furniture.

Since a free-spuace cone resonance
as low as possible was desired, the
system uses two special 6-inch speakers
(Permoflux model 61.-1) with slotted,
plastic-impregnated outer cone suspen-
sion, for low and midrange reproduc-

tion. As the curve of Fig. 2 shows,
the resonance of this speaker occurs
in the 80-cyvcle region. A specially
designed cone type tweeter (Permofiux
model 32KTR) was employed for the
high frequencies. Response of this unit
is essentially flat from 2,000 to 16,000
cycles (Fig. 3). A high-pass filter cuts
in the tweeter in the 3,000-cyele region,
taking advantage of the excellent mid-
range characteristic of the 6L-1 speak-
ers and limiting the tweeter to the
frequencies for which it was designed.

Laboratory tests disclosed that when
the two 6-inch speakers were spaced
6 inches apart, in a bass-reflex en-
closure of less than 2 cubic feet volume,
radiation efficiency was approximately
equal to that of a 12-inch speaker in
a G-cubic-foot enclosure!

To aid both in lowering and damp-
ing the cabinet resonance, the speaker
mounting board is tilted back about
7° from the perpendicular (see Fig. 4).
This lengthens the refiected sound path
by directing it around the cabinet and
breaks up direct back-wave reflections
between the back of the cabinet and

SOUNDING BOARD

MOUNTED AT

One of the Perm-
oflux 6L-1 speak-
ers.

TWO 6 SPEAKERS

CAPACITOR
TIWEETER

T

Fig. 7—Design details and dimensions.
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the speakers. The tilted speaker mount-
ing board is also beneficial when the
speaker system is placed in the listen-
ing room. The upward slant directs
sound directly toward ear level when
the equipment is placed near the floor.
as when used on the lower shelf of a

bookcase. When placed on a mantle
or other position well above seated

ear level, the enclosure can be inverted
to direct sound down toward the proper
listening level. Fig. 5 shows how the
angled speaker mounting board also
prevents distortion due to direct veflec-
tions from walls and disperses sound
around the room, much as it is reflected
around a concert hall.

The electrical hookup of the system
is a series-parallel arrangement (Fig.
6) with the two 3.2-ohm 6-inch speakers
connected in series and paralleled by
the 16-ohin tweeter with its series
capacitor (2uf, 50 wvolts, oil-filled).
The 6-inch speakers are so phased that
both cones move in the same direction
when a d.c. voltage is applied to the
input terminals. This parallel combina-
tion results in 6.2 ohms impedance at
the customary 400-cycle measuring
point and makes the system suitable
for matching to the 8-ohm output of
high-fidelity amplifiers. The 6.2-ohm
impedance also makes the system suit-
able for replacing the 3.2-ohm speaker
of television sets and FM radios. The
small amount of power loss due to the
slight mismatch is more than compen-
sated for by the high efficiency of the
system. The improvement in sound
quality obtained by substituting the
Diminuette for the set speaker is rather
startling and well worth the modest
investment of $49.50. This versatile
system c¢an be used-—with a simple
switching arrangement—for both hi-fi
listening and TV sound improvement.

The impedance arrangement which
places the 6.4-ohm series impedance of
the two 6-inch speakers in parallel
with the 16-ohm tweeter and 2-uf
capacitor combination was chosen to
attain a proper balance between high-
end and low-end response. The power
distribution resulting from the different
impedances in the two branches of the
system results in nearly perfect blend-
ing of highs and lows and makes a
halance control unnecessary. Any minor
variations—to suit individual tastes—
can be made by slight adjustment of
the amplifier bass and treble controls.

The Diminuette enclosure is con-
structed of 3 -inch lumber core ply-
wood to prevent cabinet vibration, and
lends itself very well to home assembly.
Construction details are shown in Fig.
7. Material should be 3%-inch plywood
for top, bottom, and sides; ¥-inch
plywood for back and speaker mount-
ing board. However, it may be desir-
able to purchase the unit complete,
since the three speakers and filter
capacitor account for $27.40 of the
total cost. This leaves only $22.10 for
cabinet construction. END
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Distributed Capacitance Nomograph

FREQUENTLY used method of

determining the distributed ca-
pacitance of a coil is to resonate the coil
with a calibrated capacitance at a con-
venient frequency and at the second
harmonic of that frequency. Q meters
and coil checkers are used for this
measurenient since these instruments
contain a calibrated capacitance, res-
onance indicator, and variable fre-
quency generator. When resonating at
the first frequency, it is desirable to
use a reasonably large setting of the
calibrated capacitor. At twice this fre-
quency the combhined distributed and
calibrated capacitance will be one-
fourth. When using the double-fre-
quency method, distributed capacitance
can be calculated from the formula

4C2
C=0C1— 3

in which C1 is the resonating capaci-

g
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B CAPACITANCE IN ppf 7

tance for the lower frequency, ard C2
is the resonating eapacitance at thz sec-
ond harmonic.

The nomograph has been desined to
solve this formula. To use the romo-
graph, select the value of Cl or the
C1 scale and the value of C2 on tre C2
scale. Join these points with a straight
line. At the intersection of this line
with the C scale, read the distributed
capacitance.

As an example, determine the dis-
tributed capacitance for a coil reso-
nated with 200 uuf at the fundamental
and 35 puf at the second harmonic.
Draw a straight line from 200 om C1
to 35 on C2. At the intersection of this
line with C, read 20 uuf.

Determining distributed ecapazitance
will be particularly useful to tech-
nicians working and experimenting with
high frequencies—Joseph F. Sodaro
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HIGH-QUALITY AUDIO suexav

A typical high-quality audio amplifier,
the Bogen HO10, with its preamplifier.

EGATIVE feedback (and some-

times positive feedback) is one

of the principal features which

distinguish a high-quality am-
plifier from one used in old-style radio-
phono combinations or in ordinary
radio receivers. The sound quality of
which an amplifier is capable depends,
to a certain extent, on how much feed-
back is used—and how much can be
used depends in turn on how well the
amplifier is built before feedback is
added. The effects of feedback are
strictly dynamic in nature: that is,
when operating without an input signal
or an output load, amplifiers with and
without feedback look, measure, and
are the same.

Negative voltage feedback, the type
usually found, accomplishes these
things:

1. It reduces distortion.

2. It reduces noise originating with-
in the stages covered by the feedback
loop.

3. It lowers the effective output
impedance of the amplifier so that the
speaker damping is improved.

4. Tt reduces amplifier gain but not
the output power capability.

Let us see first how feedback reduces
noise. Fig. 1 is a block-type diagram
of an amplifier and its terminals, plus
a negative feedback connection. The
negative feedback connection takes a
portion of the output from a voltage
divider across the output and feeds it
back into the input of the amplifier.
It is important that the phase of the
fed-back output be opposite to that of
the input. To illustrate that we have
shown in Fig. 2 a sample input signal
(a sine wave) and the resulting output
signal; note that the two are 180°
out of phase. In practice this is just
a matter of reversing the output trans-
former connections if the phase rela-
tionships are not correct.

*Audio Consultant, New York
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Now let us suppose that the illustra-
tive signals we have shown are not
present—no input to the amplifier.
However, somewhere within the am-
plifier there is a hum. Let us say it is
due to pickup by a grid lead in an a.c.
field. (We have to be careful here—
some types of hum are increased with
negative feedback!) The output signal
from the amplifier ecaused by this
internally generated hum is shown as
wave A in Fig. 2.

Because of the feedback connection
a portion of the hum voltage is fed
back to the input of the amplifier. It
goes through the amplifier just as any
input signal would and it emerges at
the output in opposite phase to the
original hum output. This new output
resulting from the hum voltage being
re-fed through the amplifier is shown
as wave B in Fig. 2. One glance makes
clear that the two waves A and B tend
to cancel and produce wave C, which
is the very much smaller resultant of
the two and is the final hum voltage
actually at the amplifier output.

It should be obvious that this kind
of reduction through cancellation caused
by negative feedback applies to any
kind of signal originated within the
amplifier—impulse noise, shot eflect,
thermal resistor noise, hum picked up
by proximity to a power line or trans-
former, and so on.

It also applies to any signal pur-
posely connected to the amplifier input.
Suppose that wave A in Fig. 2 repre-
sents a recorded flute note coming from
the preamplifier to the amplifier. It
passes through the amplifier, producing
an output wave opposite in phase to
the input wave. Part of that is fed
back to the input through the feedback
connection, which results in a second
output signal B opposite in phase to
the first. The two tend to cancel, so that
the result net output C is less than it
would be if there were no feedback.

Then, how is noise in the amplifier

By Richard H. Dorf*

Negative feedback and its
effects on noise, distortion,

and frequency response

reduced by negative feedback, since the
signal is reduced in the same propor-
tion? The answer is that we can now
raise the level of the input signal to
have again the same output level we
had before applying feedback. The level
of the noise within the amplifier is not
raised, however, so the total effect is
that the noise is reduced to a much
smaller percentage of the signal than
before feedback was introduced.

This shows how negative feedback
reduces amplifier noise, but it leaves
one paradox. In Fig. 2 we showed
wave B, representing the output result-
ing from the fed-back hum, smaller
than wave A, representing the original
hum output. Suppose we had a high-
gain amplifier and instead of using a

NEG, FECDBACK

SiGINPUT ouTPUT

Fig. 1—Fundamental negative feedback.

voltage divider we applied all the out-
put back to the input. Could not B be
considerably bigger than A, resulting
in an actual increase in hum?

The answer is no. Again—as in an
earlier chapter with respect to the
“self-balancing” phase inverter—we
must cite the rule that a self-correcting
system must have some error, else there
is nothing to cause a correction. Sup-
pose B were exactly as bhig as A. Then
net output hum would be zero. But if
output hum were zero, there would be
no hum voltage to feed back to the
input. And if we fed back no hum to
the input, there would be no output
wave B to cancel the original hum
output A!

Obviously, then—and this is a good
thing to remember—no matter how

RADIO-ELECTRONICS
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much we increase negative feedback,
the net gain of the amplifier can never
be reduced to zero and output can never
be zero (full cancellation) as long as
there is any noise generated internally

Fig. 2—How the feedback reduces noise.

or any signal applied to the input.
This is true only as long as the feed-
back is negative—reversed phase be-
tween input and cutput. If it is posi-
tive, we simply have an ordinary oscil-
lator whenever the amplifier gain is
1 or greater. Negative feedback cer-
tainly can, however, be increased to
the point where the amplifier gain is
less than 1—that is, where the out-
put signal is less than the input signal.

Distortion reduction

Based on what we have just said,
the distortion-reducing action of nega-
tive feedback can be very simply
explained in words. Signals originating
within the amplifier can be reduced
with respect to signals introduced at
the input. Distortion consists of inter-
modulation products and harmonics.
frequencies which did not exist in the
input signal. The distorticn products
nust therefore have been generated in
the amplifier and are reduced in the
same manner and at the same rate as
hum, tube noise, and the like.

But such a simple statement does
not give us any kind of picture of what
goes on. Fig. 3 does give such a pie-
ture, and (in spite of its appearance)
it is very easily explained.

Assume that the amplifier has a volt-
age gain of 2 from input to output—
in other words E., X E, = 2, with E,
the output voltage and E, the input
signal. This is without any negative
feedback. The symbol for gain before
feedback is A, so A = 2.

The fraction of the output voltage
fed back to the input when we add
negative feedback is 0.25, and the
symbol for this fraction is 8 (the Greek
letter beta); B is usually expressed as
a percentage, so 8 = 26%.

In Fig. 3 we show a triangular wave,
since it is easier to draw accurately
and easier to evaluate when reading.
The wave E, is the signal connected
to the amplifier input. The amplifier
gain (A) before feedback is 2; therefore
the output wave E, is twice the ampli-
tude of E.. Because we have the trans-
former connections phased for negative
feedback, E, is 180 degrees out of
phase with E;.

Note, however, that this amplifier is
distorting badly. Evidently a couple of
grids are so biased that both positive
and negative peaks of the output wave
are clipped off, and the resulting sound
would be extremely irritating.
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The percentage of output voltage
fed back to the input through the volt-
age divider is 25. This is shown by the
wave labeled BE,, with a value equal
to 259, of the output. At the amplifier
input BE, and the original input volt-
age E, are added in series. They pro-
duce a resultant E,, which we oktain
graphically by adding algebraically the
positive and negative amplitudes of the
two at each point along the horizontal
axis. E/ is now the effective awmplifier
input voltage, even though the actual
signal fed from the oscillator or what-
ever the source may be has not changed.

CLIPPING

CLIPPING
Fig. 3—Distortion reduced hy feedback.

E. now goes through the amplifier.
Notice that E’ has a different shape
from either E: or E.. E/’ goes through
the amplifier and is subjected to a gain
of 2, so that the new output E.) is as

AUDIO—HIGH FIDELITY

Third, the same philosophy ouzht to
work for improving frequency response
—and it does! Suppose an amplifier
without feedback has a large peak
around 3,000 cycles. Since the wvoltage
fed back to the input equals the sutput
multiplied by a constant factor 8. morve
voltage will be fed back at 3 ke than
at other frequencies, it will have more
cancelling action, and will causa less
resultant output.

In Fig. 4 we have shown frequency
curves on a plus-and-minus scezle to
indicate two phases. E. is the input
voltage and has the same amplitide at
all frequencies—obtained for thisz test
from a good signal generator. Again
the nominal gain is 2, so the ocutput E,
is at 4 volts over the mid-range. But
it has a bass droop, a 3-kc peal;, and
treble droop.

We apply 25% of E, back to the input
as SBE.. Next we see that addirg E,
and BE, algebraically produces a re-
sultant E.’. (Note carefully thac the
amplitudes of E,’ are maximum when
the curve drops and minimum when it
rises since we are using a two-phase
scale reading both ways from zero;
refer to the numerals at the left to
make this clear.)

Now we pass E.” through the am-
plifier, which has its gain of 2, and
the result is the net effective omtput
E., in which the variations from flat
are very noticeably reduced. A larger
8 and higher amplifier gain would
flatten the curve still more, as we shall
show.
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Fig. 4—Effect on frequency response.
shown. The new, effective amplifier Impedance reduction

output is still a distorted wave; but
it comes a great deal closer to match-
ing the shape of the input E; than the
original output E. did, and will not
sound nearly so bad.

Several inferences can be drawn
from all this. First, it is not satis-
factory simply to build an amplifier
without regard for distortion and then
look to negative feedback to clear it up.
Feedback has a very salutary effect,
but it is obvious from Fig. 3 that the
less distortion there is in the first place
the less there will be after feedback
has done its work.

Next, the larger the value of 2. the
more the distortion is reduced and the
lower is the effective gain of the am-
plifier. Note that the effective output
with feedback E.’ is a good deal smaller
than E, without feedback.

Fig. 5 is a very unconventional-look-
ing equivalent-circuit diagram which is
an easy way to explain how the internal
resistance of an amplifier (amplifier
output impedance) is reduced by nega-
tive voltage feedback. The a.c. gener-
ator represents the amplifier, the final
stage of which has a certain inte mal
resistance Riut, and both can be reore-
sented by the zero-impedance generator
and the resistance. The load may be

L o
NEG. FEEDIACK

}
QZ|
'

1

CUTPUT TERMINALS

Fig. 5—Internal impedance reduction.
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a loudspeaker (fed through a trans-
former whose primary impedance is
suited to that of the output stage).
Ignore R1 and R2 for the moment.

If the load is opcened, the full gen-
erator voltage appears across the out-
put terminals. The moment the load
is connected the generator current pass-
ing through the internal resistance
causes a voltage drop across that resis-
tance; then the voltage across the load
is the generator voltage minus the
voltage dropped across Ri... Obviously
the bigger the intcirnal resistance, the
smaller the voltage appearing across
the load. Obviously also, the larger
the load resistance, the larger the volt-
age appearing across it.

Now let us add negative feedback,
obtained from voltage-divider R1-R2
across the output terminals. Suppose
we remove the load. The voltage at the
terminals immediatelv becomes maxi-
mum-—the full generator voltage—
affected only by whatever action R1-
R2 may have as a load, but they are
of high value and can be ignored.

With the high output voltage, the
negative feedback voltage is also high.
High feedback voltage tends to buck
or cancel the amplifier input voltage
and thus reduce the output to a lower
value than it would be without feed-
back.

Now we connect the load in place.
The output voltage immediately goes
down. But since there is less negative
feedback, there is less cancellation at
the input and the output voltage tends

6SL7-GT 65Q7 (2)

to rise. This is readily explained.

What is happening is that the pres-
ence of negative feedback is preventing
the output voltage from making the
drastic changes it ordinarily would
make with a change in load. If the
internal resistance wevre lower, that,
too, would reduce the output voltage
changes with load changes. Therefore,
the addition of negative feedback has
the same effect as lowering the internal
resistance—that is, the output imped-
ance—of the amplifier!

Amplifier output impedance has an
important effect on loudspeaker damp-
ing. A loudspeaker is a type of motor.
As such, an applied voltage makes it
move. But in addition, any movement
of the loudspeaker cone crectes a volt-
age at the speaker terminals. (All
motors are also generators.) If the
speaker terminals are short-circuited,
the voltage created by the movement
results in high current through the
voice coil, which creates magnetic lines
of force that interact with the field
magnet in the correct direction to arrest
the motion, thus braking the motor.

When a sudden drumbeat (or the
leading edge of a square wave) comes
along, the speaker cone is suddenly
pushed. If there is a high impedance
across the voice-coil terminals there is
nothing to stop the cone’s rather resil-
ient mounting from causing it to vibrate
like a gong until its mechanically stored
energy is dissipated, giving a very,
very muddy reproduction of the drum
beat. But if the amplifier output
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Fig. 6—The Bogen HO10 amplifier uses more than one type of negative feedback.
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impedance is very low, the voice coil
is nearly shorted and the vibrations
are quickly damped out. This is the
importance of negative feedback for
speaker damping. The higher the feed-
back, the better the damping.

Some numbers

Negative feedback in an amplifier
is usually cited in decibels—for in-
stance, such and such an amplifier has
“20-db negative feedback.” This simply
means that the gain of the amplifier
with feedback is 20 db less than if the
feedback loop or loops were removed.
The figure depends on two factors—
the gain of the amplifier without feed-
back and the percentage of feedback f.

The formula is very simple:

A
—X,‘:l'*-,BA

A/A’ is always greater than 1, since
the feedback always reduces the gain
of the amplifier to an effective value
A’ less than that without feedback A.
The formula itself shows very clearly
that the reduction in gain (which is a
direct indication of the effective nega-
tive feedback) is directly proportional
both to B and to A. As an example,
the hypothetical amplifier we dealt with
in Figs. 1 through 4 had a gain of
2 and 8 of 25% or 0.25. The ratio
of A/A" was then 1 + (0.25 X 2) or 1.5,
which corresponds to a loss of about
3.5 db. This low figure for a 8 of as
much as 25% might be surprising,
until we look at the A term in the
equation and see that 2 is very low
gain—only 6 db.

To cite a more usual situation: A
25-watt amplifier requires approx-
imately 14 volts into an 8-ohnm speaker,
and may require an input of 1.4 volts
for full 25-watt output. The gain with
feedback is then 10 times. If 20 db of
feedback is desired, then the amplifier
gain without feedback must be 100,
which is 20 db more than the with-
feedback value of 10. Rearranging the
formula above to find 2,

(A/A") — 1
A
Substituting the values gives us a value
of .09 or 9% for . This allows us to
design the correct network to determine
the amount of feedback.

Feedback methods

One of the most popular methods of
connecting a feedback loop is to use an
unbypassed cathode. This is done, for
example, in the Bogen HO10 amplifier
shown in the photograph, as can be
seen from the schematic of Iig. 6.
Feedback loop A is taken directly from
the output transformer secondary to
the cathode of the input stage through
an attenuating and phase-correcting
network consisting of a 100,000-ohm
resistor and a 15-uuf capacitor. Phase
correction is necessary at the extremes
of the frequency range because nega-
tive feedback works as advertised only
when the signal fed back is exactly
180 degrees out of phase with the input.

(Continued on facing page)
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ew Electrostatic Speakers

HE clectrostatic speaker is the

simplest of all sound transducers.

It consists merely of two sheets of

metal foil (one may be sheet
metal) with a dielectric between them.
A d.c. voltage across them maintains a
steady  attraction. Audio-frequency
voltages add to o1 subtract from the
polarizing voltage, causing the sheets
to move together or apart according to
the modulation.

Though known from the pre-radio
days of the magician’s “talking news-
paper,” the principle has long avoided
“reduction to practice.” True, several
sets with electrostatic speakers were
marketed in the late ’20’s, both here and
in Europe. A photograph of one of the
early German types appeared in “High-
Fidelity Loudspeakers” (Part I) by
Hartley, RADIO-ELECTRONICS, Mauch,
1954. The American speakers were rec-
tangular, with several square feet of
surface.

Because of the high polarizing volt-
age (450 to over 2,000) and the perish-
able dielectric material, they were not
satisfactory. Speakers that needed
service were replaced by more tractable
types, and the electrostatic speaker dis-
appeared.

But the sound engineer has never
been satisfied with any present type of
speaker (see “Wanted — Inertialess
Speakers,” RADIO-ELECTRONICS, Octcber
1953, as well as some of Mr. Hartley’s
remarks in the March, 1954, article),

One of the cldest
sound  reprodicing

units  rides again

Far left—The Philco
speaker, nearer, the
Columbia Kilosphere,
Below—How the
speaker is hooked up
in a Philco receiver.

280v
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SPKR

and the electrostatic unit still showed
promise. High voltage in home receivers
is no longer a problem, and new plas-
tics offer better dielectrics.

Within the last two years a new
electrostatic speaker has been an-
nounced in Germany (RADIO-ELECTRON-
1cs, April, 1953, page 66), and now
Philco and Columbia have announced
simultaneously that they will have clec-
trostatic tweeter units on their fall
models.

Their advantages lie in their unde-
creased efficiency with rising frequency,
the lack of “breakup” due to the speak-
e1’s being driven uniformly over the
whole surface instead of from the cen-
ter, and the fact that they can be so
shaped as to radiczte over a wide angle.

(Continued from facing page)
This is true only at midfrequencies. At
the extremes, tube capacitances, trans-
former reactances, and stray wiring
reactances have a phase-shifting effect.
The worst possibility is that phase
may change 180 degrees so that the
feedback becomes positive and causes
oscillation. Actually—depending on the
number of reactive components in the
amplifier and the wiring care—phase
begins to shift fairly early in both

OCTOBER, 1954

frequency extremes and if the /2 and
amplifier gain are great enough oscilla-
tion will take place, even though phase
shift is less than 180 degrees. It is
possible to have 20 to 30 db of feed-
back with bandwidth out to several
times the topmost audible frequency
without compensation of any kind; but
this requires direct coupling and the
very highest quality output trans-
former, since distributed capacitance
and leakage inductance in the trans-

(Both cone and horn tweeters tend to
be sharply directional.) The electro-
static speakers should be cheaper than
either cone or horn.

Technical information was released
first on the Philco unit. It consists of
16 slim rectanguwlar units “dispcsed as
facets on a half-eylinder,” thus causing
it to disperse sound over a wide argle.
The half-cylinder backplate is mada2 of
perforated aluminum, ribbed tc create
the 16 faces. The movable electrodz is
a plastic layer .0005 inch thick, with a
thin metal film deposited on one side.
A polarizing voltage of about 2%0 at-
tracts the film toward the backpiate,
and the audio-frequency voltage, ap-
plied as shown in the schematic, cavses
it to move back and forth. END

former also count. It iz cheaper (and
as effective) to compensate for phase
shift by using a simple network such
as Fig. 6 shows.

Another usual trick is to use as meny
as three different feedback loops in-
stead of concentrating all the feedbzack
into one. This is done in the Bog=n,
the second loop being the one marked
B between the output-stage plates and
the driver grids. END

ol
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HIGH-FIDELITY LOUDSPEAKERS

By H. A. HARTLEY* Part V—"The room

and tts acoustics,
testing speakers,
response ciroes

and ' the

- ‘l i3] 3 t human factor
i s I g L A -Jﬁl'
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-~ o -
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Fig. 1 — Anechoic
test room used at
2 Bell Laboratories.

E can select a perfectly satis-

factory speaker, enclose it in

a properly designed housing,

and consider the whole as
something that will give sound repro-
duction closely approaching the orig-
inal. This will happen only if the
speaker assembly is used out of doors.
Placed in an ordinary room, other
factors make themselves audible. To
demonstrate this, feed the amplifier
with several frequencies, say 50, 200,
500, 1,000, 2,000, 5,000 and 10,000
cycles. Walk about the room, first with
one ear toward the speaker and then
facing the speaker. What are called
standing waves, where the sound may
almost disappear, occur in various
places. These are brought about by
room reflections and absorptions. Even
in the open air there is no uniform
distribution of sound, because no speak-
er has a perfect polar distribution at
all frequencies; the usual fault is
concentration of the high frequencies
in a rather narrow beam. Generally
speaking, the audio enthusiast is faced
with the problem of locating a speaker

*H. A. Hartley Co., Inc.
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of comparatively unknown perform-
ance in a room of unknown acoustical
behavior, and the best results can be
found only by trial and error. Some
generalizations can be made to help
solve this difficult problem.

Usually the selected room exists; it
cannot be altered in shape and size;
the windows cannot be moved. Even
the furniture and furnishings are
somewhat fixed, for the room has to
be lived in as well as act as a music
room. There is something of a craze
for custom audio-radio-TV combina-
tions that take up part or all of one
wall of a room. Esthetically, this may
appeal to some people; to others it may
seem like converting a home into some-
thing resembling a laboratory or a
superequipped kitchen. Whatever may
be thought of its appearance, such an
installation is almost invariably bad
acoustically. There are good reasons
for this.

If the speaker is a good one, it will
almost certainly require a housing that
cannot be placed flat against a wall.
Good enclosures must be placed a few
inches from the wall with free space
all around or in the corner of a room

so that adjacent walls form part of the
folded horn. Good clean bass cannot be
obtained from boxed-in speakers.

A good speaker can reproduce fre-
quencies as low as 20 cycles. Reproduc-
tion of any frequency below about 100
cycles is accompanied by substantial
vibration of the housing. If the housing
is built into a large cabinet that also
houses the record player, acoustic feed-
back is inevitable. This applies to any
phonograph cabinet containing both
record player and speaker, even if the
player is mounted on springs and the
speaker housing is rubber-suspended.
If any combined installation does not
give acoustic feedback, it can be as-
sumed that the bass is absolutely cut off
at about 50 cycles or higher—generally
higher. Those unacquainted with the
behavior of the human ear may not
believe this, but the ear can give an
impression of a low fundamental by
working back from the second, third
and higher harmonics. Direct compari-
son between this pseudo-bass and real
bass that includes the fundamental at
its proper amplitude shows at once
what is missed by a bass cutoff in the
reproducing equipment.
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Tor best results it is essential to
separate the player from the speaker.
The speaker should be placed where it
will sound best. The type of speaker
used must depend on the size of the
room. If the room is small, a direct-
radiator single speaker is essential, for
multiple-channel speakers give exces-
sive phase displacement of the treble
as compared with the bass unless the
listener is some distance away. With
horn speakers the distance must be even
greater. A safe rule is that a horn-
londed speaker should not be used in
a room smaller than 30 feet long,
especially if it is a combination of
woofer and tweeter.

Reflection over the frequency spec-
trum varies. High frequencies being
most easily absorbed, an overfurnished
room will give an impression of lack
of top; a sparsely furnished room will
have undue low-frequency reverbera-
tion. It is unfortunate that through the
whole process of sound reproduction,
what is good for the highs is bad for
the lows. At the same time, if some at-
tempt at a happy medium is reached,
the high-frequency focusing of the
speaker must be allowed for. It is un-
desirable to sit in the beam of the
speaker. Since only one person can do
so at any given time, it is better to
arrange the seating so that no one does.
The wall opposite the high-frequency
beam should have some light damping
to avoid reflection. A thin curtain is
sufficient. Alternatively a good deal of
success in spaciousness of reproduction
can be achieved by directing the speaker
at an adjacent corner, if already placed
in a corner, without damping, so that
the highs are scattered by the opposite
wall. Then no one sits in the beam, and
distributed highs reach everyone.

Unless the building is a solid and
substantial one, bass will be lost
through floor reverberation. Mount the
speaker housing on sponge rubber—the
low-frequency energy from the speaker
must be used to move air, not the
building. If such bass loss is supposedly
made good by boost in the amplifier,
amplitude distortion of the fundamental
and harmonies will occur and give an
unnatural sound.

Generally speaking, the best place
for a speaker cabinet is in a corner of
the room, for the walls help to reflect
the sound forward. If the enclosure is
of the open-back type, this can be very
valuable in directing the lowest fre-
quencies which have escaped from the
back toward the listener. The walls in
the corner of the room should not be
damped by curtains or other absorbent
material; they should act as reflectors.
Testing of all these aspects of speaker
placement is best done by using a fre-
quency test record with a wobble tone,
which helps break up standing waves;
a steady tone record is almost useless
unless it is desired to find out where
and when the standing waves occur.

The difficulty at all times is to obtain
uniform distribution of sound, and the
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idea I put forward in an earlier article
—clean bass at adequate volume can
be achieved by using several small
speakers instead of one large one—is
of value in getting better distribution.
In Britain some speakers are mounted
in such a way that the sound is pro-
jected to the ceiling, either vertically
or at an angle, the ceiling being used
as a large reflector. If the speaker, as
normally used, has a high-frequency
beam, this method gives good dispersion
of the highs. If the listening room is
small, so that one cannot sit at a fair
distance from the speaker, ceiling re-
flection does help the general effect
noticeably.

Ornaments, pictures hanging on the
wall, and particularly a piano, in which
every string is a resonator, tend to
set up local centers of interference,
especially if the speaker is run at good
volume. Of course, removal of these
may set up an interference center with
the feminine half of the home adminis-
tration, but the point is mentioned since
it is frequently overlooked. It seems
absurd that a vast amount of work
directed toward removing resonances
from the speaker should be cancelled
out by introducing resonances in the
listening room.

If domestic law and order insist that
the speaker must be put “there” and
no where else, the sound output can be
deflected by mounting a set of narrow
baffle plates, like a miniature venetian
blind set on edge, across the speaker
opening. Naturally, care must be taken
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Fig. 2—Typical loudspeaker response
curves taken on and off speaker axis.

that the individual slats do not rattle.

Finally, if two speakers are used in
such positions that one is appreciably
farther away than the other from the
listener, so that the time of transit of
the sound waves is different, a startling
imitation of stereophonic reproduction
can be obtained. The speaker beams
should not intersect within the room.
A good deal of experimenting will be

required to get the best possible results.

Testing high-fidelity loudspeakers

Proper testing of a speaker can be
carried out only in a fully equipped
acoustical laboratory. The speaker
must be placed in a testing compart-
nent that is completely inert and has
no echo, or must be measured in the
open air where there is no interfering
noise. A suitable location for open-
air operation is hard to find, and this
accounts for the construction of expen-
sive anechoic test rooms (Fig. 1).
Serious work cannot be carried out
without such an “auditorium.”

Given such a test voom and all the
accompanying measuring gear, certain
facts can be established. A frenquency
response curve can be taken with sine-
wave input, on and off the axis (Fig.
2). From a series of such curves polar
diagrams (Fig. 3) can be drawn show-
ing the forward radiation at various
frequencies. This information has no
absolute value, for it refers to a specific
speaker in specific surroundings. Other
speakers can be measured under exact-
ly similar conditions, and their curves
can be compared with the first speake:;
this will give relative performance, and
that is all.

Such curves are called static curves;
they show a speaker’s performance
under steady conditions. Most speakers
show different responses with different
input currents. Strictly speaking, there
should be a family of curves for applied
voltages of, say, 1 to 5, and this family
of curves should be integrated to give
average performance.

In reproducing music, speakers are
not working in a steady state. The
information given by the steady-state
curves must be supplemented by photo-
graphs of oscillograms taken when the
signal generator supplying the test in-
put to the speaker is modulated by a
sweep generator. These two sets of
data will then give a fairly comprehen-
sive picture of the performance of one
speaker with respect to another, pro-
vided both speakers have been measured
in identical housings. If the perform-
ance of speakers in their own properly
designed housings is wanted, then
these housings must be used in the
test. My reason for mentioning this
apparently obvious point is that even
if speaker manufacturers agreed among
themselves to submit their products to
an independent authority, so that
standardized data would be available
to the public, the information would not
be very useful if speakers were sold
as units without cabinets—and most
speakers are sold to be housed by the
purchaser in whatever cabinet he wishes
to use.

The foregoing data gives little infor-
mation about transient response. The
most useful work in this direction has
been carried out by Shorter of the
British Broadecasting Corporation. A
speaker having a light diaphragm-
voice-coil assembly and a smooth fre-
quency response gives a rapid build-up

RADIO-ELECTRONICS
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two individually controlled inputs
working through amplifier, multi-
vibrator, and blocking stages. The
oulput of the Electronic Switch is
connected directly to the vertical

input of the Oscilloscope. A typical example of useful-
ness would be simultaneous observation of a signal or
waveform as it appears at both the input and output

stages of an amplifier.
APPLICATIONS
An Electronic Switch has many applications

the over-all operating versatility of your oscilloscope.
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It can be used to check amplifier distortion—audio

crossover networks—phase inverter circuits—to measure phase shift—special
waveform study, etc. The instrument can also be conveniently used as a square
wave generator over the range of switching frequencncs often providing the

necessary wave form response information

without incurring the expense of

an additional instrument. Ownership of this instrument will reveal many entirely
new ficlds of oscilloscope application and will quickly justify the modest cost of

the Electronic Switch Kit.
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bination use of test equip-
ment.
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of a transient impulse, but the decay
of the transient must also be con-
sidered. A lightly damped resonator
(such as a speaker cone) when shock-
excited by a suddenly applied impulse,
will “ring’” at its own resonant fre-
guency, and this ring will continue in
the absence of damping. Shorter meas-
ures the frequency response at time
intervals of 0, 10, 20, 30, and 40 milli-
seconds after the applied voltage has
ceased. Good transient-reproducing
capabilities require attenuation of 35
db at 3,000 cycles, 50 db at 5,000 cycles

within 10 milliseconds; a further
attenuation of 10 db in the next 10
milliseconds and further appreciable

attenuation within the next 20 milli-
seconds. Obviously, measurements of
this sort are beyond the resources of
the average technician.

10
22.5°

22 52 .
6.9 2
90 900

67.5°
&\ -

Fig. 3 — Polar diagram of ILlectro-
Yoice model 818 loudspeaker system.

However, one need not despair. A
good deal of useful information can
be obtained with comparvatively simple
tests. In the case of direct-radiator
speakers, mount the unit to be tested

on a simple reasonably rigid batfe.
lest the baflle on sponge rubber so
that the energy of the speaker is not

wasted at low frequencies by setting
up vibration in surrounding objects.
Use an amplifier of known freedom

from distortion, and excite the amplitier
with a sinusoidal output from an audio
generator. Find the bass resonant
frequency of the speaker and set the
volume so that the speaker is just not
overloading; thereafter keep the input
to the speaker constant.

The output from the speaker should
have the characterless sound of a pure
sine wave; any harmonic present will
give some quality to the sound, and
the harmonic may come from the
amplitier or the signal generator. Sweep
slowly up the scale listening for any
suggestion of rattles; if noticed, they
should be hunted down. A probe con-
sisting of a pencil to one end of which
has been cemented a small piece of
sponge rubber is useful for touching
the various parts of the speaker.
Listening to the speaker under ordi-
nary surroundings will suggest that
the response is full of dips and peaks;
most of these will be due to room
acoustics, but if the oscillator can
produce a wobble tone. this will help
to cancel out standing waves.

Nodes in the cone can produce

RADIO-ELECTRONICS


www.americanradiohistory.com

NEW Teathkcit

viston 5%';;. b
p eqc“s‘\‘uv\n\y " Sup,; .
S epacveie

5" PUSH-PULL o &
TLe new 1955 Heathkit Model 0-10 is the first truly color television kit oscilloscope with
necessary high sensitivity and bandwidth. Outstanding instrument appearance i3 the
resuli of new modern styling and color harmony. The first kit constructed oscilloscope f\'eu- 2
to offer a lubor-saving printed cireuit board. New sweep generator with {requency range H"el]ue,,p e g
five times greater than previous models. Additional major improvements are « new high A’eena thy r""'A’ee
voltagze power supply, improved vertic: aud horizontal electronic positioning control c_y(,leol'.’[ n},;"‘?ep
artion, extreme horizontal umplifier sensitivity for truce magnification over three times [‘J'pl(.;' to 500 10 abfy,
CRT face width. : -000 Sy
NEW SWEEP GENERATOR: The first sweep generator outside of expensive Labor- “f"]&r;ah
atory unitg 1o go above 100 KC. Yet this new Heathkit Las five times the frequency runge with stable, (8(](',1 u-,';ia
lecked-in traces. Complete range 10 evcles to 500,000 eyeles. The generator has such excellent synchro- 0 (.r;“'llgvt
nization characteristics, that the results closely approximate u triggered sweep and under most ew electronle position- K

Ing controls for instan-
taneous, definite posi-
tioning without bounce
or overshoot.

conditions, the truce is locked to o multiple of syne frequency throughout the entire control range.
Sweep multi-vibrator is direet coupled pentrode-triode and frequency determining capacitors are not
part of multivibrator cireuit.

MODEL O-10

Simplified, stand-
ardized construc-

tion  feehnique of SENSITIVITY AND BANDWIDTH: Operating characteristics of
vertica) and hori- the newly designed vertical amplifier provide a high degree of sensi-
zontal amplifier tivity (25 millivolts per inch) and excellent bandwidth characteristics
construetion made 1

possible through
the use of a single
printed circuit
bourd.

5 eycles to 5 MC (down only 5 db). Only the new Heathkit Oscillo-
seope has the necessary sensitivity for full 5 megaeyele bandwidth for
color servicing. Uniformly high level operation with a high degree of
stability is assured through the use of new printed circuit board con-
struetion. Printed circuits reduce the assembly time, error possibility,

Shpg. Wt. 27 lbs.

i

5
|

diameter of the

Clean, open. under
chassis  construction |
and wiring., Possible
only throngh use of
pre-cabled wiring

ness, and
printed
Loards.

circuit

3” PRINTED CIRCUIT

OSCILLOSCOPE KIT

$295!

New easy-to-build printed circuit board
with high insulation faetor.

Shpg. Wt.
15 Ibs.

New
weight—portable for service work.

New Heathkit instrument styldng—
charcoal gray panel with high reada-
bility white lettering.

comparct utility Scope—light-

Defleetion plate terminals—ldeal for
ham transmliter modulation monitor-
Ing.

New Heath twin triode sweep gener-
ator 15-100,000 cyele sweep.

Here is tha newest addition to the line of Heathkit Oseilloscopes. Just the instrument you
servicemen, hams, students, and experimenters have been asking for. A general purpose
law priced utility scope to be used in everyday work. Through the use of a 3* 3GP1 CRT
it hus been possible to reduce the cabinet size and weight so that the instrument is 2 com-
pact portuble unit especially useful for TV servicemen to carry on home serviee culls and
as an extra shop utility scope. At this low priee every ham can afford an oseilloseope for
transmitter madulation monitoring. Convenient slide switch controlled terminals at rear
of seope cabinet.

PRINTED CIRCUIT: This new Heathkit uses a prefabricated printed circuit board to
standardize ampli and sweep generator assembly. Cuts building time in half, eliminates
major portion of wiring, and insures exact duplication of engineering pilot model. Con-
densers, resistars, and tube sockets are mounted direetly on the board and soldered in place.

DESIGN FEATURES: Cathode follower input cireuits in both vertieal and horizontal
amplifier—electronic positioning control for wide range of vertical or horizontal spot
deflection— Heath twin triode sweep generator—provisions for extiernal and internal syne
—external and internal sweep—60 cycle line sweep—Chicago power transformer—4
section eleciralytic filter eondenser—plastic molded bypass and eoupling condensers.
Tube lineup 4—12AT7 horizontal and vertical amplifiers, 12AX7 sweep generator, 6X4
low voltage rectifier. 1V2 high voltage rectifier, 3GPI CRT. Cabinet size 1134” deep x 614"
wide x 925" high. A terrific instrument value at $29.50.

2 B -
3 e T . 3 .
HLMEE Go. AN aad o A B i
19E4

and provide rigid mounting for all components.

New horizontal amplifier_provides truce width three times the
CR tube. This new amplifier together with DC positionmg. allows greater magnification
of truce for observation of small transients and step portions of TV sync pulses.

OTHER OUTSTANDING FEATURES:

105
|

| $395

|
|
|
|
|
|
|
|
|
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NEW

Heathbct

5” PRINTED CIRCUIT

CILLOSCOPE KIT

MODEL OM-1

Shpg. Wt.
24 lbs.

Printed circuit board construction
for accurate trouble-free assembly.

Twin triode Heath sweep gener-
ator 15-100.000 cycle range.

By popular request we are again
offering a 5" full sized general purpose
Oscilloscope using a 5BP1 CRT. All of the necessary design features for
servicemen, students, experimenters, bamns, ete. This fine oscilloscope value
features printed eireuit board construction for easy assembly and redured
wiring time. Also features the new Heathkit styling and color harmeny
with the charcoal gray panel and white lettering for high readability.

SWEEP GENERATOR: Sweep generator range using Heath tsin
triode cireuit 15-100,000 cycles in four pos'tions. Provisions for external
as well as internal sweep and external or internal sync in addition to 60
cycle line sweep. Easy positive synehronization.

Heavy duty power supply using TV type 1V2 high voltage rectifier
assures adequate accelerating potential for good trace definition. Defiec-
tion plate direct terminal connections available on rear of cabimet. Useful
in transmitter modulation checking.

Good performance, simplified opcration, and easy assemldy are all
characteristies of this new model Heathkit Oscilloscope.

HEATH company

BENTON HARBOR 20,
MICHIGAN

Retrace amplifier—7 axis modulation—peak-to-peak voltage
calibrating source with calibrated grid—all plastic molded eondensers for long trouble-free life and drift
elimination—voltage regulated power supply —new wiring harness for neat professional appesrunce —new
cabinet styling and color harmony. Combinations of design and performanee features available only n the
new Heathkit O-10 Oscilloscope.

|
|
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KIT

The new Heathkit Multimeter is a
“must” to complete the instrument
lineup of any well equipped service
shop. Here is an instrument packed
with every desirable service feature,
many of which are not found in other
Multimeters. All of the measurement
ranges you need or want. High sensi-
tivity 20,000 ohms per volt DC; 5,000
ohms per volt AC.

% ADVANTAGES

Complete portability through freedom
from AC I

ment.

% RANGES

Full scale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500,
1500 and 5,000 volts. Direct current ranges are 150 microamps,
15, 150 and 500 milliamperes and 15 amperes. Resistances are
measured from .2 ohms to 20 megohms in 3 ranges and db range

from —10 to +65 db.
% CONSTRUCTION

ine power operation—provides servioe
ranges of direct current measurements from 150
microamps up to 15 amperes-—can be safely operated
in RI" fields without impairing accuracy of measure-
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s erst
Sey hn jry YOV E e
GALIvTPer vy PORTIEmindUR

0 l!hV-DC s\\-m‘ forrind

Al

myn %

mt'("#ﬁ D [‘,?(_i-”ee,' Sion

i Sene:, . Fog

Sim Crog nf;,n"’ ti l'e(‘\’{*

Pson meid5m %0
er

5 metet
porat 0 1 Fwo

AngEes
‘;;‘:)lg" seale.

MODEL MM-1

$26°0

Shpg. Wt 6 lbs.

The Heathkit MM-1 features a_unique resistor ring switch
mounting assembly procedure. With this method of assembly
thg precision resistors are wired to the rings and range switch before actual mounting of the
switch to the instrument panel. This procedure affords the advantage of simpler construction
yet complete accessibility of precision resistors in event replacement is ever required. Ohm-
meter batteries were selected for convenience of replacement and only standard commercially
available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All
batteries and necessary test leads are furnished with the kit.

eathtit

HANDITESTER KiTl

l MODEL RS-1

MODEL M1

The Heathkit

Model M-1 Handi-
tester readily fulfills
major requirements for
a compact, portable volt-ohm milliam-
meter. The small size of the smooth gleam-
ing molded bakelite case permits the in-
strument to be tucked into your coat
pocket, toolhox or glove compartment of
your car. Always the ““Handitester” for
those simple repair jobs.

RANGES:

Despite its compact size, the Handitester
is packed with every desirable feature re-
quired in an instrument of this type. AC
or DC voltage ranges, full scale, 10, 30,
300, 1,000 and 5,000 volts. 2 convenient
ohmmeter ranges 0-3,000 ohms and 0O-
300,000 ohms. 2 DC milliammeter ranges
0-10 milliamperes and 0-100 milliamperes.

CONSTRUCTION

‘The instrument uses a 400 microampere
meter movement which is shunted with
resistors to provide a uniform 1 milli-
ampere load in both AC and DC ranges.
This design allows the use of but 1 set of
1% precision divider resistors
on both AC and DC and pro-
vides a simplicity of switch-
ing. A small hearing aid type
ohms adjust control provi.des
the necessary zero adjust
function on the ohmmeter
range. The AC rectifier circuit
uses a high quality Bradley
rectifier and a dual half wave
hookup. Necessary test leads
and battery are included in
the price of this popular kit.

T

G
aE e
G ;

5145 |

Shpg. Wt. 3 Ibs. I

“Feathtit RESISTANCE
SUBSTITUTION BOX KIT

36 standard RTMA 1 watt
resistor values between 15
ohms and 10 megohms with
an accuracy of 10% are at
your fingertips in the Model
RS-1 Resistance Substitu-
tion Box kit. This sturdy
and attractive accessory
I will easily prove its worth
many times over as a time
saving device. Order several
today.

2 lbs.

| “Heathtct CONDENSER
SUBSTITUTION BOX KIT

MODEL
18 standard RTMA cs-1
values are available
from .0001 mfd to .22
mfd. An 18 position
switch set in the panel
of an attractive bake-
lite case allows quick changes
without touching the test
leads. Invest a few minutes
of your time now and save
hours of work later on.

HEATH company

BENTON HARBOR 20,

MICHIGAN

AUDIO—HIGH FIDELITY

rattles although the voice coil may not
be rubbing and no part of the speaker
is loose. The nodes can be seen by
examining the speaker under a strobe
light, but stroboscopes cannot be geared
up to high audio frequencies (which is
not very important since nodes are
most troublesome at low and lower-
middle frequencies).

A check on the response curve can
be made by taking an impedance curve,
which will not display minor distor-
tions, but will show baffle resonance,
cabinet resonances, and the funda-
mental bass resonance of the speaker
as well-marked peaks. The impedance
of a speaker rises with frequency, so
take no notice of the general gradient
of the curve, but only of the peaks.
Usually, published response curves of
speakers (Fig. 4) are taken with a

L M\

- / V\/f'

5

/ ¥
% 50 100 50 K 2K 5K 10K I5K
FREQ:CPS

Fig. 4—Frequency response curve of

University model 6200 loudspeaker
1-volt input. To find defects in the

speaker use the largest input possible,
the limit being the power-handling
capacity at bass resonant frequency.

Intermodulation distortion can be
checked very easily. Apply a low
frequency to the speaker. If the bass
resonance is below 60 cycles, the power-
line supply can be applied to the voice
coil through an ordinary output trans-
former; if above, then the low-fre-
quency test voltage will have to be
supplied by a second audio oscillator.
Apply the low-frequency voltage to the
speaker so that the cone is fully de-
flected. Now add, from the original
oscillator, a signal of some frequency
between about 3,000 and 5,000 cycles,
a frequency to which the ear is usually
sensitive. If there is a low-frequency
wobble on the high-frequency note, the
speaker sutfers from intermodulation
distortion. This statement will be
challenged by the “Doppler school,”
but I maintain, and have proved it
before technical audiences, that if a
magnet system is so designed that the
voice coil does not enter a weaker
magnetic field at any point of its
excursion, the wobble will not be heard,
but only the two test frequencies free
from mutual reaction.

Nonlinear distortion can be checked
by similar methods. This time the low-
frequency test signal is applied with
a small input, so that the high-fre-
quency signal has the characteristic
sound of a sinusoidal wave. Increase
the low-frequency voltage and listen
to the high note; if it changes in char-

acter, becomes sharper because of
introduced harmonics, the speaker has
nonlinear distortion.

The oscillator should also be used
for testing cabinet speakers. The hous-
ing should be mounted on sponge rubber

RADIO-ELECTRONICS
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NEW Healhtbit

VACUUM TUBE

VOLTMETER KIT

PRINTED CIRCUIT DESIGN

Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru-
ment field. A new printed circuit VT VM. New peak-to-peak circuit —new styling and new pane! desien.
A prewired, prefubricated printed circuit hoard eliminates chassis wiring, cuts assembly time in half.
assures duplication of Engineering pilot model speeificutions, and virtually eliminates possihility of con-
struetion error.

CIRCUIT:

A 6ALS tube operated as a full wave AC input rectifier pernits seven peak-to-peak voltage ranges with
upper limits of 4000 volts P—P. Just the ticket for vou TV servicemen. Voltage divider in the 6AL5 input
cireuit limits applied AC input to a sufe level, This circuitry und the isolation of
the meter in the cathode of the 12AU7 bridge eireuit affords a high degree of
protection to the sensitive 200 microampere meter.

RANGES:
Full wave rectifier  Seven voltage ranges. 1.5, 5, 15, 50, 150, 500
in AC Input circult, 4 1,500 volts DC and AC RMS, Peak-to-
and R\I’[§ \'ollse\'lch peak ranges 4, 14, 40, 140, 400, 1400, 4000, read open 5 !
out. O rporatelal MODEL V-7

upper limit of 4000  Ohmmeter ranges X1, X10, X160, X 1000,
P—_Pand 1500 volts  NI10K. X100K, X1 meg, Additional features now “c 0T

RMS. Voltage di-  area dbseule, a center seule zero position, and the et

vider Input circuil. 4 pelarity reversal switch. s
IMPORTANT FEATURES: PY
High impedance 11 megohm input —transformer operated —1%

precision resistors, 6AL5 and 12AU7 tube—selenium power recti-
fier— individual AC and DC ealibrations —smoother improved
zero adjust control action—new panel styling and color—new
placement of pilot light —new positive contact battery mounting
—new knobs—test leads included.

Shpg. Wt. 7 ibs.

The first klg instru-
ment to offer a la-
hor-saving, error-

free printed circuft The new V-7 also sets the puce as a kit insteument style leader. B
board. Your Instru- Smart. good-looking charcoal gray panel and soft feather gruy veﬁscf.\“’"“
Eg“:eﬁﬂchgf‘Egz'{: cabinet. High readability panel with sharply contrasting white & “\e\‘?‘w\t“‘o
meering develop- calibrations. The pleasing, eye cutching, modern styling is in \\eﬂ:‘; ;o\‘\)‘“g;\)& i
ment model, hartonious balance with the outstanding eireuit design improve- “ic-?‘“.

ments. Lasily the best buy in kit instruments.

X e Y

Featbtdt AC VACUUM TUBE Feathtit 30,000 VOLTS DC

VOLTMETER | PROBE KIT
KIT ‘

Heathkit VTVM and the 336 high voltage
MODEL AV-2

Probe. Precision resistor provides multipli-
s 5 o Shpg. Wt.
5 Ibs.
[

Ne. 336
cation factor of 100. Can be used with $45°
‘ any 11 megohm input VI'VM. Housed 9,
Extreme sensitivity has been emphasized
in the design of the Heathkit AC VIVM.

in a Polystyrene two color sleek plastic Shpg. Wi.
‘ probe hody for safety of operation. i Tlb.

“Feathtbit PEAK-TO-PEAK
ROBE KIT

Peak-to-peak values not exceeding
80 volts at a DC level of not more
than 600 volts, can now be read
directly by using 338-C Probe with

Ten full scale RMS ranges are .01, .03, .1, No. 338-C previous model Heathkit VI'VM’s
.3, 1, 3, 10, 30, 100, and 300 volts. Fre- : or any VI'VM with 11 megohm in-
quency responsé is gsubstantially flat from ss so put resistance. Probe 'Constru_ctio'n i
10 cycles per second to 50 KC with input ° features a modern printed circuit =

board for easy assembly. IFrequency
Shpg. Wt. 2 Ibs. range 5 KC to 5 MC.

H#earnkcr RF PROBE KIT

The Heathkit R}" Probe will permit E
the measurement of RF voltages up
to 250 MC with an accuracy of
+10%. The limits are 30 volts
AC and a DC level of 500 volts.
Designed for any 11 megohm
input VI'VM. Modern styling,
l’olystlyrelzne aluminum i hous-
ing, ‘olystyrene insulation,
and printed circuit board for No. 369-C
easy assembly. $35° Shpg. Wt.
® 1 b,

HEATH company

impedance of 1 megohm at 1 KC. Will
accurately measure as low as 1 millivolt
at high impedance. Total db range is —52
db to +52 db. An excellent kit for measur-
ing the output of phono cartridges and the gain of amplifier stages. Use it also
to check power supply ripple, as a sensitive null detector, and for compiling
frequency response data. Features one knob operation, 200 microampere
Simpson meter and precision resistors.

[N ]
Feathkit
AUDIO WATTMETER KIT
Read audio power output directly without using external
load resistors with the new Heathkit Audio Wattmeter.

Built-in non-inductive load resistors provide impedances
of 4, 8 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-1
250 KC. Full scale power ranges are 0-5 MW, 0-50 MW,

0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $295°
®

continuously at 25 watts and has a duty cycle of 3 minutes
g at 50 watts. Total db range in five positions is —50 db to

BENTON HARBOR 20,

+48 db, using the standard 1 milliwatt 600 chms. Shpg. Wt. 6 tbs. M |C H I GA N
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Heathbit 6-12 VOLT

BATTERY

ELIMINATOR

Here is the new 12 volt Heathkit
Battery Eliminator so necessary for
modern up-to-date operation of your
Service Shop. Furnishes either 6 or
12 volt output which can be selected

e
L = attheflickofa panel switch. Use the
. BE-4 to service all of the new 12 volt
" car radios in addition to the conven- Cony;
. = | tional 6 volt models. é’ufp,:?u_()(ls[ .
2t or 1y MOltage Wiapy,
~ RANGES: Ol pp e e

De}g‘zfé’“r
This new Battery Eliminator pro- n,
vides two continuously variable output voltage
ranges. 0-6 volts D.C. at 10 amperes continu-
ously or 15 amperes maximum intermittent
and 0-12 volts D.C. at 5 amperes continuously or 7.5 amperes max-
imum intermittent. The output voltage is clean and well filtered,
as the circuit uses two 10,000 mfd condensers,
The continuously variable voltage output feature is of definite
aid in determining the starting point of vibrators, the voltage oper-
ating range of oscillator circuits, etc.

OTHER USES:

The controllable low voltage DC supply has many other applications
besides primary use in car radio service work. Can be nicely used as a battery charger, or low e
voltage DC supply for electric trains. Has applications in high gain audio work requiring :
clean DC filament supply. Can be used for low power electro-plating or as a power supply

for battery powered intercommunication systems.

MODEL BE-4

s31°° |

Shpg. Wi 17 Ibs. N

w

.
il

. VIBRATOR TESTER IMPEDANCE BRIDGE =

KIT

KIT l

MODEL VT-3 I

51450

Shpg. Wt. & Ibs.

MODEL I8-2 X

55950 Shpg. Wt.

12 ibs. -
The new Heathkit Impedance Bridge
features built-in ad justable phase shift -
oscillator znd amplifier. This instru- :
ment actually represents four instru-
ments in one compact unit. The Wheat -
stone bridge for resistance measure- i
ments, the Capacity Comparison
bridge for capacity measurements,
Maxwell bridge for low Q, and Hay
bridge for high ) measurements.

This time-saving

device will quickly

pay for itself in your auto

radio scrvice shop. 6 volt vibrat-

ors can be chcecked instantly on

the Good-—Bad type meter scale. Operation

requires only a variable IDC voltage from 4 to

6 volts at 4 amperes. Model 13lX-4 Battery

Eliminator is recommended for this applica-

tion.

o Five test sockets provide for the testing of

" hundreds of interrupter and sclf-rectifier types.

Proper starting voltage is determined easily

. and accurately. Over-all quality is then un-

: mistakenly indicated on the panel mounted
meter.

»_—_—__—__ DESIGN.

ol D o o —— —

P’anel provisions for external generator AL
dial, pro-

. use. A new two section CRL -
WMM VARIABLE VOLTAGE | vides ten separate “‘units.”” Ten sep- Hi
ISOLATION TRANSFORMER KIT arate units switch settings and : |
fractions of units are read on a e
. continucusly variable calibrated
.| Variable output voltage be- control. A special minimum capa- .
g tween 90 and 130] volts AC. city shielded and balanced imped- o
i Rated atﬂlOO volt-—amperes ance matching transformer be-
continuously and 200 volt— tween the generator and bridge .

. amperes intermittently. The
principle function of the Heath-
kit Isolation Transformer is to

E isolate the circuit being tested

circuit 8 automatically switched =
to prov.de correct load operation :
of the zenerator circuit. The in-
strumert uses Y% % precision re- L
sistors end condensers in all meas-
uremen-s circuits.

from line interference being

. caused by motors, appliances,

. etc. It works backward too by
E isolating such de-
¢ vicesfromtheline.
i Many other uses,

¢ especially with  MODEL I1T-3
] AC—D]S) type cir- o b s
¢ cuits. Do not con- 5
fuse the Heathkit s 6 H E A H ¢
| Giiindli $16% T'H company |
£ former with the Sh Wi 1
RCEEREO kD I v o BENTON HARBOR 20, *

¢ transformer type
line voltage boosters.

MICHIGAN

% T s e
G il D 3
e e
T b S i ok

| L - e i

AUDIO—HIGH FIDELITY

to isolate it from its surroundings.
The frequency range is swept, with
constant input. Unevenness in the bass
usually results from defects of housing
design; unevenness in the treble from
the acoustics of the test room. Multiple-
unit speaker systems should be care-
fully explored at and near the cross-
over frequency. Not all this test
equipment is available to the average
listener. However, he can use gliding-
tone test records, having satisfied him-
self that his pickup is free from
resonances, tracks properly, and does
not introduce harmonies at low fre-
quencies. JIf a gliding-tone wobble
record can be found, that is the best
type to use.

It is difficult to determine the quality
of a speaker by listening to it in 2 show-
room. Apart from the speaker there are
three unknowns——the pickup, the dem-
onstration record, and the room acous-
ties. In addition the demonstrator may
be using the tone controls to suit his
own purposes; almost invariably the
demonstration is given at too high vol-
ume, a trick of the trade, since the ear
subconsciously shuts down its ecritical
faculties in the presence of high vol-
ume. A good speaker driven by good
equipment will show up very well at
low volumes, and if under these condi-
tions there is a lack of bass or extreme
treble the speaker should be rejected.
Thumping bass is not high fidelity.
Some speaker systems sound very im-
pressive because of a well-developed
bass rvesonance, either in the driver
unit or the housing. This, however, is
“one-note thump,” and a discriminating
listener will come in time to hate it.

But how is it possible to come to a
decision regarding any speaker in the
absence of test gear, reliable informa-
tion from the dealer or manufacturer,
and knowledge of the room acousties?
I fear there is only one way, yet it is
within the reach of any listener, or non-
technician. It is an innate characteristic
of the human brain to become ecasily
tired by inharmonious contacts with
the outside world. If you get a small
piece of grit in your shoe, sooner or
later you will be unable to put up with
it any longer; if you wish to work or
relax in the presence of noise, yvou can
neither work well nor relax well. As
a listener you may not recognize dis-
tortion (inharmonious sound) as such,
but your subconscious will.

The suprenme test, therefore, of an
audio installation is to listen to it with
close attention for a considerable time.
If vou go to a concert you are prepared
to sit and relax, even close your eyes,
for as long as three hours, and at the
end feel inspired, entertained, and
conscious that something has been well
done. Try listening to a complete
symphony concert in a darkened yoom
(so that the other senses do not dis-
tract you). If after three hours vou
feel tired, you can be reasonably cer-
tain that there was something wrong
with the record, the pickup, the am-
plifier—or the speaker. END

RADIO-ELECTRONICS


www.americanradiohistory.com

NEW eallbit
TV ALIGNMENT

GENERATOR

history of the TV service industry. The basic design follows
latest high frequency techniques which result in a combination
of performance features not found in any other sweep generaior.

SWEEP:

Sweep action is obtiained clectronically through the use of a newly
developed controllable inductor, thereby eliminating all moving parts
with their resultant hum, vibration, fatigue, ctc.
Frequency coverage entirely on fundamentals, is

¢
.4 MO

LeragCh l qudinty
“,“?\ru:l:\a i tx\\\ S\
w > out Y
RY O
m

ey €
aency o

continuous from 4 MC to 220 MC at an output level ‘;E\\)‘\B\ﬂ‘,“‘f’\\‘
well over a measurable .1 volt. \*::‘Ys“t vott MODEL T5-3

e L N N oV
e’ TATC MARKER: , _ 50
erystal controlled The same insirument incorporaies a triple marker s
S e g1 system with a crystal controlled reference. A variable ®
marker— provi- marker provides accuraie coverage from 19 to 60
ﬁi&l;ief;" external MC on fundamentals, and 57 to 180 MC on cali- Shpg. Wt. 13 ibs.

brated harmonics. A separate fixed crystal controlled
4.5 MC marker can be used for checking IF, band-
pass, calibration, reference. etc. Provisions are also
made for external marker use. A 4.5 MC crystal is
supplied with the kit.

POWER SUPPLY:
The transformer operated Power Supply featurcs voltage regulation for siable
oscillator operation. Three scts of shielded cables are furnished with the kit. Sweep
range is compleiely and smoothly controllable from zero up to @ maximum of 50
MC, depending upon base frequency.

Here is a TV Sweep Generator that truly no serviceman can afford tc be with-
\ out for rapid, accurate, TV alignment work.
. O ‘————1—————__—————wm

NEW 7#ealibct \ zeaviéer

SIGNAL GENEI#\TOR ‘GE??‘ERQR’%R

KIT

MODEL $G-8 |‘ The new Heathkit Laboratory type

Antomatic am-
plitude control
cireuit —ron-
stant oufput
voltage regu-
Iated power
suply

lishes a new performance standard
for a kit insirument. An outstand- 2
ing feature involves the use of a

panel mounted 200 microampere :
meter calibrated both in microvolts MODEL LG-1

and percent modulation, thereby

providing a definite reference level s 50

for using the Signal Generator in °

design work, gain measurements,

Signal Generator definitely estab-
$ 50 .o we
[ ] 8 Ibs.

The new Heathkit service type Signal Gen-
erator, Model SG-8 incorporates many de-

sign features not usually found in this selectivity, frequency response Shpg. Wt. 16 Ibs.
instrument price range. Frequency cover- checks.
useful calibrated harmonics up to 220 MC. The RF output level is well in DESIGN:

excess of 100,000 microvolts throughout the frequency range. The oscillator
circnit consists of a twin triode tube. one-half used as a Colpitts oscillator,
and the other half as a cathode follower output which acts as a buffer be-
tween {he oscillator and external load, thereby eliminating oscillator fre-

Additional design features are copper plated shield eaclosure

for oscillator and buffer stages resulting in effective double
shielding. Fibre panel control shaft extensions in R¥ carry-
ing cireuits, thorough AC line filtering, careful shielding af
the attenuator network, voltage regulated B plus supply, i
selenium rectifier, etc.

o

age is from 160 KC to 110 MC in five ranges, ail on fundamentals, with |

quency shift usually caused by external loading.

All coils are factosy wound and ad justed, thereby completely eliminat.- ‘
ing the need for individual calibration and the use of additional calibrating
equipment. The stable, low impedance output. features step and variable RANGES:
attenuation for complete control of RF leyel. A separate 6C4 triode acts | Frequency coverage from 150 KC to 30 MC all or funda-
as a 400 cy(;le sine wave oscillator, and a panel mounted switching system mentals in five separate ranges. Output voltage .1 volt with -
permits choice of either external or internal modulation. provisions for metered exiernal or internal modulation. Qut-
put impedance termination 50 ohms. Transformer operated
power supply. =
Investigate the many dollar stretching features oftered by =
the LG-1 before investing in any generator for Laboratory
or Service work

EATH company

NEW ?feazééaf BAR GENERATOR KIT

e o S g - .
. The Heathikit BG-1 produces a series of horizontal or vertical \
bars on a TV sereen. Since these bars are equally spaced.

they will gnickly indieate picture linearity of the receiver
under test without waiting for trunsmitted test patierns.
Panel switeh provides “‘standby —horizontal and vertical
position.” The oscillator urit a 12AT7 twin triode for
the RF oscillator and video carrier frequencies. A neon
relaxation oscillator provides low frequency

MODEL for vertical linewrity tests. The instrument will

4 BG-1 also_provide an indication of horizontal and
- vertieal syne circuit stability as well as overall B E N T O N H A R B o R 2 0
5 o picture size. Operation is simple and merely 1
Shpg. Wt. reiuires connection to the TV receiver antenna
terminal. Transformer operated for safety. M I C H I G A N
[ 4 |bs. A
2 5
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| Heatlket
. jon test
‘ S“\)sn‘o‘r‘f’“m\w

%T j VISUAL-AURAL e
| NAL-TRACER
L KT

The new Heuathkit Visual-Aural Signal Tracer feutures
a special high gain RF input channel used in conjune-
tion with & newly Jesigned wide frequeney range de-
madulator probe. High R¥ sensitivity permits signal

-

o

o
=

i
i —
s

i

e
i i

e

Rp
e AN,
SUI'[)liuz g

3 tracing from the receiver untenna input. Sepurate low II)e . DO
H : L ! LU gy, Hong' Cbes
gain channel and probe available for wudio eireuit SSary “‘SI‘AI With
exploration. Both input channels are constantly moni- Cady,

tored by an eleetron ray beam indicator so that visual \ MODEL T-3
as well as aural indications may be obtained. A

)
gl AN e
NOISE LOCATOR: Vst e $ 50
- A decidedly unusual feature 15 u noise locator cireuit
uged in conjunction with the audio probe. With this [ ]
system, a DC potential is applied to a suspected cir-
cuit component and the action of the voltage in the componient can be seen as well Shpg. Wt. 9 |bs.

as heard. Invaluable for ferreting out noisy or intermittent condensers, noisy re-
sistors, controls, IF and power transtormers. ete.

WATTMETER:
Built-in eahbrated wattmeter cireuit will prove useful for quiek preliminary cheek of total wattage consumption
of equipment under test. Separate panel terminals provide external use of the speaker or output transformer |
for substitution purposes. Saves valuable service sime by climinating the necessity for speaker removal on every .
serviee job. The same punel terminals also provide easy access to a well filtered B plus supply for external use. | Built-in radio-phono-comhinatlon.
Don't overlook the manv interesting service possibilities provided through the use of this instrument. and let ""

the Signal Trucer work for you by suving time and money. |

Reathtéit CONDENSER CHECKER KIT | e INICRESIING,
|

HAT about that odd corner that

ore s b g M . b Service S 1k
Here is o handy test instrument for any Service Shop. 1 nknown most of vou small home owners

values of capucity and resistance are quickly determined on the

direct reading condenser checker dial. Cupacity is measured in would like to put to use? T had one in
3 four runges from 001 mid to 1000 mfd. Resistanee in the range my living room and I believe my solu-
i fromBii) el > Luredivsy tion will intevest you. I built in a radio-
DC polarizing voltages of 25, 130, 230, 350, and 430 valts are . e L
available for leakage tests vn all types of condensers. For eleetro- phono-television cabinet (sce photo).
Iy .4 power factor coutrol s provided to bulunee out inherent The entire ~abinet consists of 34 -inch
leakage and to indicate di_rccxl_\" the power l'nct_nr ol u eondenser whitc—pine pl_\'\\'OOd with %-inch ply—
under test. Proper halancing of the AC bridge is refieeted in the N . B
degree of closure of an electron beam indiciior tube, wood used for facmg‘ the cabinet. The
E Model C-3 uses u trunsformer operated power supply. spring television set is a 17-inch Philco table
H MODEL C-3 return leakage tesl.swilch,umiu convenient comhination u(ip:me] model (the space for the television set
seales for all readings. Test leads are furnished in addition to is large enough for a 2l-inch model)
s 5 o Shpg., Wt. preeision components for calibrating purpuses. Quick und eusy 1o § arge enoug S ’
' 9 7 Ibs. operate, the Heathkit Condenser Checker will save valuable time The movable panel that encloses the
g and inerease your Shop efficieney. TV vecciver has two switches on it:
Y R e —— L i e ——— one for the speaker, and one for chang-

v TN ’ ing antennas (I have two transmission
Heatitir "Q” METER | Heathbet e s ek

KIT AUDIO OSCILLATOR The Zenith radio-phono combination

KIT ! and the 12-inch speaker came from a

Zenith radio-phonograph floor model

cabinet.
Both the radio and phonograph are
built on sliding shelves, greatly simpli-

i ‘ MODEL AO-1

44°° | s2450

‘ing repairs. ier—now at
Shpg. Wi, 14 Ibs. Shpg. Wt fying repairs ’_I‘he speakel
10 Ibs. floor level—has improved the sound of
. ! . the TV set that formerly had a 4-inch
The Heathkit Audio X — h el d #or
The Heathkit QM-1 represents Oscillator will produce hoth sine and side speaker. The speaker is used fo:
the first practical popular priced Q meter available within | ?;g::‘,(;”(‘,‘]?; \t‘(;”:ll;l I‘\'i? lilllt?l‘llf(;}c‘:lrll“lcie . the radio and phonograph as well.
the price range of schouls, laboratories, TV service men, and Therx_r:is_mr controlied linearity ms;l]é i The space above the television set is
cxperimenters. This instrument will enable the operator to @ variation of no mere than +1dbina : used to store record albums. The
simulate conditions eneountered in practical cireuits und to | 10 volt Gio load) variable ouiput level. et h
) o e ‘ There will be less than .6% distortion shelves are cut out at the rear so they
measure lheA[)Criorm:mcC ol coils or cmulc.nsc.rs at the operat- from 100 CPS thronghout the audible allow proper circulation of air from
ing frequencies actually encountered. All indieations ol value range. Lowﬁ_nnpc_d:mcu 600 ohm output. " bot to t There i - e o1
are read directly on the 4!,” 30 microwmpere Shinpson eali- fx{uclctlisplﬁgrl ({fr;ﬁsnl,;w{; ;i;‘\jllf'c ”:fc';;‘r“ﬁg 0 tom_ 0 Op ere 1s an ope g ¢
brated meter seale. Measures Q of condensers, R resistanee, ‘ calibrations f | each side of the Spealfel and on top o
and the distributed cupacity of coils. Oscillator sectign | the record album cabinet.
supplies RF frequencies 150 KC to ) An electric outlet is hidden from

18 MC in four ranges. Culibrate
capucity with runge of 40 MMTF

. :
to 450 MMF with vernier of +3
MMF, Investigate the muny serv- c o m p a n y

ices this instrument can perform

© for you. BENTON HARBOR 20 and are entirely hidden from view.

Now, not only do I have a convenient
MICHIGAN entertainment combination, but a hand-

: some piece of furniture to boot.—Alvin
| R. Wisnefski.

view by the cabinet. It can be reached
through the air vent on the left side.
The two lead-ins from the outside an-
tenna come up through the basement
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Heathtct

TUBE CHECKER

KIT

The Heathkit TC-2 Tube Checker was primarily de-
signed for the convenience of radio and TV servicemen
and will check the operating quality of tubes commonly
encountered in this type of work. Test set-up proced- o
ure is simplified, rapid, and flexible. Panel sockets ;\)\\’g \‘{e wo
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, \“ o

7 and 9 pin miniatures, 5 pin Hytron, and a blank
socket for new tubes. Built-in neon short indicator,

individual 3-position lever switch for each tube element, spring return

\,W av ot

\“\“A

Simplified
copstruction

—new harness
type wiring—
closer  toler-
ance resistors.

\O <0 \\\'
yet
0““\9,\*

'[.

o,
‘Y//c ’c’ Aoy

AN Lo,
test switch, 14 filament voltage ranges, and line-set control to compensate @ iR
for supply voltage variations, all represent features of the TC-2.

Healhtct PORTABLE
TUBE CHECKER KIT

The portable model is MODEL TC-2P
supplied with a strikingly
attractive two-tone cabi- $ 50
net finished in rich ma- *
roon proxylin impreg-

nated fabric covering with Shpg. Wt.
a contrasting gray on the 15 Ibs.
inside of the detachable cover.

eathlct REGULATED

MODEL PS-2

$3350 == “

Here is a source of regulated D.C. voltage for circuit de-
velopment work. Power supply voltage and current drain ‘
to the circuit under test are constantly monitored by the
414" panel mounted meter. Separate 6.3 volt at 4 ampere ‘

A C. filament source available. The regulated and variable
output voltage will be constant over wide load variations,
and hum ripple will not exceed .012% at 250 volts under a
50 MA load. Completely isolated circuit, standby switch,
and other desirable features, make the Model PS-2 ex-
tremely useful in a wide variety of applications.

—————————————‘
Feattct AUDIO GENERATOR KIT |

Here is an Audio Generator with
features generally found only in the
most cxpensive instruments. Sine
wave coverage from 20 cycles to 1
Megacycle—response flat +1 db
from 20 cycles to 400 Kc—continu-
ously variable and step attenuated

output. Because the output voltage MODEL AG-8

is relatively constant over wide fre-

quency ranges, the AG-8 is ideal for s 2 9 5 o
rurmning frequency response curves [}
in audio circuits. Once sel by means Shpg. Wt. 11 Ibs.

of the attenuator, this voltage may

be relied upon for accuracy within *+ 1 db. Instrument features
low impedance 600 ohm output circuit and distortion less
than .4 of 1% from 100 CPS through audible range.

OCTOBER, 1954

’"e}f,;

Results of tube tests are read di-
rectly from the large 4}2” Simpson
3-color meter. Checks emission,
shorted eclements, open elements,
and continuity. Wiring procedure
has been simplified through the use
of multi-wired color coded cable pro-
viding a harness type installation
between tube sockets and lever
switches. This procedure insures
standard assembly and imparts a

A

A

Improved smooth running
rollpch.xrt mechanical action.

“factory bailt” appear-

ance to the instrument. New Construction Manual furr-
ishes detailed information regarding tube set-ap procedur:
for testing of new or unlisted tube types. No delay neces

sary for release of factory data.

Heathtel TV PICTURE TUBE
TEST ADAPTER

POW E R % The Heathkit TV Picture Tube Test Adapter

used with the Heathkit Tube Checker Kit, will

The Heathkit Decade Condenser pmODEL DC-1

quickly check picture tubes for emission,

1
shorts, etc. and determine tube quality. Con-
sists of standard 12-pin T'V tube socket, four
feet of cable, octal socket connector, and data
sheet.

MNo. 35;’:
$450 v,

Heathtbect

DECADE RESISTANCE KIT

Twenty 1% resistors are decaded
MODEL DR-1 in 1 ohm steps to provide any
value between 1 ohm and 99,999
$ so ohms. Sturdy ceramic switches
with silver plated contacts insure

reliable service. Use the Decade
Shpg. Wt. Resistance

in bridge circuits,

4 |bs. meter multipliers, calibrations, or
any application requiring a wide
range of precision resistance values.

MM SMRSA BNGEI BEED ESNSW DEDDE NS EEMEE DD SEDES SUNGM ERNNE SR

Heathtber

provides a ready source of capacity

values from 100 mmf to .111 mfd in-
clusive in capacity steps of 100 mmf.
Silver plated contacts on husky ce-
ramic switches, assure positive con-
tact for each switch position. Preci-
sion silver mica con-
densers +1% accu-
racy for close
tolerance

‘ accurate

work

|
|
|
1

$16°2

Shpg. Wt
3 Ibs.

 HEATH company

BENTON HARBOR 20,

MICHIGAN
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- GRID DIP METER KIT

| =
U

peiking compensntion networks, cte. Locates spurious oscillation,
provides a relative indication of power in transmitter stages. Use it
for neutralization, locating parasities, correcting TVI, measuring

AR

C
fr

Jack, 500 microampere Simpson meter, continuous frequency cover-

NEW Feattiéczr HIGH FIDELITY

PREAMPLIFIER

KIT

Here is the exciting new Heathkit Preamplifier with all of the features (%'

you Audiophiles have asked for and at a down-to-earth price level.
Beautiful satin gold baked enamel finish, striking control knobs and
grrgngement, attractive custom appearance and entirely functional
esign.

DESIGN:

Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and
1-12AU7. Features tube shielding, plastic sealed color coded capacitors,
smooth acting controls, good filtering, excellent decoupling, low hum
and noise level, and all aluminum cabinet. Special balancing control for
absolute minimum hum level. Cathode follower, low impedance output
circuit for complete installation flexibility.

SPECIFICATIONS:

Provides five switch selected inputs, 3 high level, and two low level,
each with individual level controls—4 position LP, RIAA, AES, and
early 78 equalization switch—4 position roll-off switch, 8, 12, 16 with
one flat position. Separate tone controls, bass 18 db boost and 12 db cut
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re-

ey HAM EQUIPMENT

Singje
sy'!tchll(;x]gllband
wound gojjy P

AMATEUR

The Heathkit AT-1 T'ransmitter has
established a high reputation and
has been enthusiastically accepted
by hundreds of experienced oper-
ators as well as beginners. Power in-
put up to 35 watts for the novice and
suitable as a standby exciter for your
higher powered rig later on.
Model AT-1 can be crystal or

st
cOR A
\
Wit R

Crysty

S ~any A !
excitf'zll'io(l’r VIQ ‘:’;L\\\\"\:-:-,\\\“‘ VIO excited and operates on 80, 40,
tereq Ollcrh,\;me‘ \,o‘?‘c 20, 15, 11 and 10 meters. The pre-
ron. WOull’ld coils with the oscillator and
amplifier are switched simultaneously
MODEL AT-1 by the rugged band switch. Meter switch

allows a reading of the final grid and plate
current on the panel mounted meter. Mod-
ulator input and VFO power sockets are pro-
vided as well as a key jack for CW operation.
Other features include a crystal socket,
standby switch, key click filter, AC line
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100
milliampere power supply and 5U4 rectifier are more than adequate for
the 6AG7 oscillator multiplier and 6L6 amplifier doubler.

$2950

Shpg. Wt. 16 Ibs.

Heathtit

he invaluable instrument for Hains, servicemen and experimenters.
seful in TV service work, for ulignment of traps, filters, 1F stages,

L and Q of components, and determining RF circuit resonant
cquencies. The variable meter seusitivity control, headphone
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quirements from Heathkit Williamson Type
Amplifier power supply 6.3 volts AC at 1 am-
pere, and 300 volts DC at 10 MA. Over-all
dimensions 12°;" wide x 5 % "deep x 3% “high.

APPLICATION:

The new Heathkit WA-P2 Preamplifier has
been designed to operate with any of the
Heathkit Williamson Type Amplifiers and is
directly interchangeable with the previous
Model WA-PI Preamplifier unit. Order your
kit today and enjoy completely smooth con-
trol over the operation of your Hi-Fi system.
Obtain the exact tonal balance of bass and treble with the precise degree
of equalization you want. Note that the design of the WA-P2 accommo-
dates the newly established RIAA curve.

MODEL WA-P2

'197;

Shpg. Wt. 7 |bs,

ot SR
min R
:;,x‘i‘sly 1o bulld.

S
/1,00,
1 “0th

Brand
NEW

HEATHKIT

FO KIT

de,
Bt
Uiy iy, ,g(;l

The new Heathkit VFO is

‘ the perfect companion to the ey,
Heathkit Model AT-1 Trans- ,',ll"e l,;o’)-'u,, CAT!
mitter and it has sufficient out- lflg[(‘l’.y ,'hrol Cor,  gaU0 g Clan?
put to drive any multi-stage gyt 180 couRl o and
transmitter of modern design. 2 Vo, oseM \vo\“_‘“'
Good mechanical and electrical oA guieto!

| design insures operating sta-
bility. Coils are wound on
stable, heavy duty. ceramic forms using Litz
|or double cellulose wire coated with Poly-
styrene cement and baked for humidity pro-
‘lection. Variable capacitor of differential

MODEL VF-1

193
type construction, especially designed
for maximum bandspread. Kit is fur- Shpg. Wt. 7 Ibs.
nished with a carefully precalibrated scale
which provides well over two feet of scale length. Smooth acting
vernier reduction drive and illuminated dinl provides easy tuning
and zero beating.

Power requirements 6.3 volts AC at .45 amperes, and 250 volts
DC at 15 mils. Just plug it into the power receptacle provided on
the rear of the AT-1 Transmitter. Seven band coverage 160
through 10 meters with 10 volt average RI® output. Uses 6AU6
electron coupled Clapp oscillator and OA2 voltage regulator.

’ Ll R R 8 8 N B N N _§ _§ |

Feathhct ANTENNA
:’»\IMPEDANCE METER KIT

-
\

7\ MODEL AM-1

s14

Determine antenna resonance and resistance,
transmission line surge impedance, and re-
so ceiver input impedance. Works with one-

half and one-quarter wave lines. half wave

age from 2 MC to 250 MC. Prewound coil kit and rack included. -_ ° e Es T, } i :
R ed dipoles, harmonic mobile and
LOW FREQUENCY COILS: Shpg. Wt. l\)’el:\m:(\)lit(e(nnas. Resistance type SWR bridge
Low frequency range extended to 355 KC by the use of two ad- MODEL GD-1B ‘ ¥ 2 tbs. —100 microampere meter —frequency range
ditional coils. Complete with dial correlation curves. Set 341-A 5 o Shpg. Wt 0-150 MC—impedance range -600 ohms.
for GD-1B and set 341 for GD-1.A. Shipg. wt. 1 Ib. Price $3.00 s 4 ]L)s :
S s

ke

it

i 3

o

74

.
o —

e
(@ 2% ANTENN

st
MODEL AC-1

$1450

Shpg. Wt. 4 lbs.

Feathtit

Will operate on the 10 through 80 meter bands.

A COUPLER KIT

For the Heathkit AT-1 Transmitter or any comparable Amateur Truns-
mitter, Will handle power up to 75 watts at its 52 ohm coaxial input.
Mutches a widc runge of antenna impedances with its L type tuning net-
work and neon indicator. A tapped inductance provides coarse adjustment
and a trunsmitting type variable condenser sets it *‘right on the nose.”

BENTON HARBOR 20,
MICHIGAN

e 5 2 ™ 5
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HEATHKIT SINGLE UNIT

Williamson Type ﬁ@é Fidelity

AMPLIFIER KIT

Here is the newest Heathkit Hi-Fi Amplifier at the lowest priee ever quoted for o complete Williamsen Type Amplifier
cireuit. The W-4 Model has been designed for single chassis construetion, and only for the new Chicago Transformer
Company Model BO-13 “super range’’ high fidelity output transtormer. This transformer, a new development in the Hi-I1
field, is Deing offered at substantial saving over transformers of compurable quality. 1t is outstanding in performance
and on the busis of our tests, we find it equal i every respeet to transtormers used in the W-2and W-3 Heathkit series.

LOW PRICES:

Through utilization of a single ehassis with resultant economy obtained through elitninution of duplieate sheet metal
fabrication, connecting cables, plugs, sockets, and a new Chicago “super range” output translormer, a 20C7 priece reduc-
tion hus been made possible without saerificing kit quality.

COMPONENTS:

The new Heathkit W-4 uses the same heavy duty power transformer and ehoke. Tt hus all of the leatures of previous
models ineluding individual jacks and a wire wound control to balanee the output tubes—plustie high quality eapacitors
and the exaet cireuitry previously utilized in Williumson Type Amplifiers. Intermodulation dastortion and harmonic
distortion are both at the same low level as in the W-2 and W-3 models.

CONSTRUCTION:

Here is the opportunity {or even the economy minded Hi-Fi enthusiast to enjoy all of the advantages olfered through
Hi-Fi reproduction of fine recorded musie. Simplified step-hy-step Construetion Manual completely ¢liminates necessity
of electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours.

NEW 7eatllit 20 WATT
High Fidelity AMPLIFIER KIT

In keeping with the progressive policy
of the Heath Company, further improve-
ment has been made 1n the already fam-
ous Heathkit High IFidelily 20 Watt
Amplifier. Additional reserve power has
been ohtained by using a heavier power
transformer. A new output transformer
designed and manufactured especially
for the Heath Company, now provides
output impedances of 4, 8, 16 and 500
ohms. The harmonic disfortion level will
not exceed 1% at the rated output.

FEATURES:

Qutsianding features of the Heathkit
20 watt Amplifier include frequency
response of +1 db from 20 CI'S to 20
KC. Separaie (boost and cut) bass and
ireble tone controls. Four switch selected
input jacks and a special hum balancing
control. Flexibility is emphasized in the in-
put circuits and proper equalization for all input devices is incorporated.

TUBE LINEUP:

12AX7 magnetic preamplitier and first audio amplifier. 12AU7 two
stage amplifier with tone controls. 12AU7 voltage amplifier and phase
splitter. Two 6L6 push-pull beam power output and 5U4G rectifier.

The Heathkit Model A-9B is excellent for custom installation and
is designed for outstanding service at a very reasonable cost.

Heathtbct

] 3

MODEL A-7B

$15°°

Shpg. Wt. 10 ibs.

MODEL A-9B

$355°

“ Shpg. Wt. 24 Ibs.

MODEL A-7C

COMBINATIONS AVAILABLE:

WILLIAMSON TYPE

AMPLIFIER KIT

Here is the famous kit torm Williamson Type high fidelity Amplifier that has de-
servedly carned highest praise from every strata of Hi-T'i music lovers. Virtually

distortionless, clean musical reproduction, full range frequeney response, and more
than adequate power reserve.

OUTPUT TRANSFORMERS:

This outstanding Willimnson Type Hi-Fidelity Amplifier is supplied with the bunous
Acrosound TO-300 output transtormer. This quality transformer features the pop-

i

wlar “ultra-tinear™ output cireuit for clean maximum power level. Separate chassis for amplifier

and power supply.

SPECIFICATIONS:

Frequeney response within t db from 10 cyeles to 100.000 cycles. Harmonie distortionat 5 watt
output less than .59% between 20 eveles and 20,000 eveles. 1M distortion at 5 watts equivalent
output .5% using 60 and 3,000 eycles. Output impedances of 4, 8, or 16 ohms. Overall dimensions

for each unit 7% high x 531," wide x 114" long.
CONSTRUCTION MANUAL:

This fine kit is supplied with a completely detailed step-by-step Construction Manual and the
only cffort required is the assembly and wiring of the pre-engincered kit. Even the complete

noviee can suceessfully construct this Amplifier and have fun building it.

OCTOBER, 1954

W.3 Amplifier Kit (Includes Main Ampli-
fier with Acrosound Output Transformer.
Power Supply and WA-P2 Preamplifier.)

Shipping weight 37 1bs. 569050

Shipped cxpress only
W-3M Amplitier Kit (Includes NMatn Am-
plitier with Aerosound Output Transformer

and Power Supply.) Shipping
weight 29 1bs. Express only 549.75

: anlity

e pigh QU
gt PrcE e Aamp

Towest Bl TYREQ.

W \\\\.“cr over of

COMBINATIONS AVAILABLE

W-1iNT with Chicago “super-range’” trans-
former only. Single chassis main amplitier

amd power supply. Shipping
55 only $39.75

weight 28 s, 12xp

CONMBINATION  W-4  with  Chicago
“super-rinmee’’  transformer only ineludes
single chassis mauinamplifier and power sup-
ply with WA-P2 preaaplitier

Kit.Shpowt 35 1bs. Express on|y$59.5°

Heathlct six watt
AMPLIFIER KIT

An outstanding value, this econom-
ically priced 5 watt Amplifier is
capable of performance expected
only in much more expensive unifs.
Only 2 or 3 watts output wiil ever
be usec in normal home applications
and Model A-7B will be more {han
adequale for this purpose.

SPECIFICATIONS:

Two switch selected inputs are avail-
able for erystal and ceramic phono
pickups, tuner, TV audio, tape re-
corder, and carbon type microphone.
Model A-713 features separate bass
and treble tone controls, push-pull
balanced output stages, outpul im-

pedances of 4. 8, and 15 ohms, am! extremely wide frequency
range +1% db from 20 CPS to 20 KC. Not just a souped up AC-
DC job. Full wave rectification, transformer opcrated
supply and good filtering, result in exceptionally low hum level.

power

Provides a preamplifier stage and proper compensation for the
variable reluctance cartridge and low level microphone. $17.50

HEATH company

BENTON HARBOR 20,
MICHIGAN
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Scpar, . verane
il € BEO oy, Contigmons CQILG
cireqiy, ube " ang 0 K

'y Bands.

MODEL AR-2

$25°

Less Cabinet)

g;edfééél COMMAUI‘IHYCATION\S.:‘ T
RECEIVER KIT

An excellent example of typical Heath Company ability to produce top quality kit merchandise at
ridiculously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all-
wave receiver with all of the desired features and none of the disadvantages commonly encountered
in so-called “economy sets.”

Receiver employs high gain miniature tubes and IF transformers, chassis mounted 515" PM
speaker, headphone juek, slide rule dial with Ham Bands plainly identified, and easy tuning with
direet planetary drive. Continuous frequency coverage from 350 KC to 35 MC on 4 Bands, with

12 lbs. electrieal bandspreud tuning and logging seales. Other features are RF gain control with AGC on-off

switch—phone-standby-CW punel switch—prewound coils in a shielded turret assembly and copper
plated chassis and shielding. .
Uses 12BEG nuxer-oseillitor, 12BA6 TF amplifier, 12AV6 detector-first audio, 12A6 beam

Shpg. Wt.
&5
&, %00
e & ey
g AN 8y
B W g b,
Phioye cn\\\‘"“:\\-\\f\“ Gy 4 oéf"n',-(,’lm
STWTI"W p;,‘if“_‘“‘”w N \L‘.\:\"S‘\—O“ & //,25’ the optionat Heathkit cabinet featuring the full size
ch, G \’x\,_ O aluminum panel.
=1 % &,

Heattbce FM TUNER KIT

Here is an FM Tuner that can be operated
with vour Hi-Fi Awmplifier or through the
“phono” section of the ardinary rudio. Com-
pletely AC operated to eliminate problems
ustally encountered in “economy type't AC-
DC tuner circuits. Features 8 tube cireuit with
separate mixer and oscillator, 3 double tuned
IF stages followed by a limiter diseriminator
providing maximum sensitivity and selectivity

across the full 'M frequeney band of s8 MC
MODEL FM-2 to 108 MC. The tuning unit is factory assem-
bled and adjusted, thus eliminating tedions
$ 2 250 critieal “front end” alignment problems. The
attractive slide rule dial and vernier tuning
L4 combine to make the Heathhit FM-2 Tuner
# simple to operate,

Shpg. Wt. 8 lbs.

. power output, 12BA6 BFO oscillator,
and 5Y3 rectifier. A lettered eontrol plate 1s pro-
vided for the cubinet of your choiee or you exn order

RECEIVER CABINETS
Proxvlin impregnated fabrie covered plywood
cabinet available for BR-2 and AR-2 reccivers,
Includes aluminum panel, flocked reinforeed
speaker grill and protective rubber feet.
T'or BR-2 Receiver, Cabiney 91-9

Shipping weight 5 1bs. ... .. ... ... .. %$4.50
AR-2 Receiver, Cabinet 91-10
shipping weight 5 1bs. ... ... .. ...%4.50

Heathbit
BROADCAST BAND

RECEIVER KIT

Thie Model BR-2 Broadeast Band Receiver is designed
especinlly for the beginner without any sucrifice of
quality. This receiver features u transformer operated
power supply, high gain miniature tubes, sharply tuned
IF trunsformers. new rod type built-in antenna, and a
trouble-free planetary tuning system. Exceptional per-
fortmance with unusually high sensitivity. good selec-
tivity, and excellent tone quality from the 515° PM
s mounted speaker. Can be used either as n re-
eiver, tuner, or phono amplilier. Uses 12BEG mixer-
oscillator, [2BAG IF amplitier, 12AV6 detector, 1246
beam power output, and 5Y3 rectificr.

MODEL BR-2

$17%°
®
(Less Cabinet)
Shpg. Wt. 10 Ibs.

=

SHIP VIA

. [J Parcel Post
[0 Express

[J Freight

WALNuUT 5-1175

[J Best Way

(PLEASE PRINT)

QUANTITY

ITEM MODEL NO. PRICE

Enclosed find () check ( ) money order for
Please ship C.0.D. ( ) postage enclosed for pounds.

On Express orders do not include transportation charges—they will be collected by
the express agency at time of aelivery.

ON PARCEL POST ORDERS insure postage for weight shown.

ORDERS FROM CANADA and APO’s must include full remittance.
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DUAL-PURPOSE
LIMITER AMPLIFIER

By limiting audio levels,

s tnstrument has many

By HILTON L. REMLEY

user 1 hroadcasting, rec-

erving, and general audio work

The limiter amplifier.
Terminal strips permit
convenient connections,

. Underchassis view of
‘e limiter amplifier. Unit
@ is for rack mounting.

HE limiter amplifier was built to
overcome an objectionable trend in
the television broadcasting indus-
try. The great majority of televi- b2
sion stations appear to be operating -

without limiter amplifiers and an over-
whelming number of programs seem to
have the audio level increased by sev-

6SK7(2)

47K 50&n OUT

250K
R

> 120K~ [y

LIMIT LETEE VOLTAGE

r—-—o

eral db for the commercials, which
makes for annoyance in listening. Just
as one thinks he has the audio level ad-
justed for his pleasure, along comes the
commercial and blasts him out of his Pl
a N

complacency. It seems useless to appeal |
to the stations—they always say that ?
they have to put across the message.
After putting up with this for some
time, I finally decided to construct a
limiter amplifier which would do away
with this problem on the receiver end.

The television set I used has the audio
output fed at 600 ohms to a high-fidelity
amplifier, which in turn feeds a high-
fidelity speaker system. Thus. by in-
serting the limiter between the televi-
sion set and the power amplifier. it was
not necessary to add any gain to the
circuit. Accordingly, it was decided to
make the limiter a single controlled
stage, with balanced input and output.
Use of 6SK7’s in the controlled stage %

£08a QUT o

JD3

LIMIT
>0

“TIMEG S CI.I..I BALANCE 680

e 2
b g

05
3 [R' LIMTP OFF 390
' ne

was decided upon after checking the R2
characteristics of available tubes. This ¢z
turned out to be a happy choice, since T
later frequency and distortion measure- =
ments indicated low distortion under Schematic of the limiter-amplifier. External power supply is used.

6.3vaC
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CLPIOLIEILI L)1 4F IO

THE

ecw CIOTISMEN C1000

But the C1000 is far more than just a tuner——it's the complete control center
for your High Fidelity system. Combined in one chassis is a complete pream¢
plifier with four positions of record equalization, flexible tone controls, input
circuits for your television receiver, tope recorder and phonograph . . . plus
the most sensifive tuner ever offered.

Weu FM sensitivity: 3'mv for Audio limiting (40 db quieting)
Wew AM sensitivity: 1 mv for 20 db signal to noise ratio.
Wpu/ Separate Oscillators and Convertors for FM & AM.

7//&4’ Dual AM band width positions: Sharp for DX‘ing and
Broad for High Fidelity

77314' Low noise antenna input for AM.

?791(/ Preamplifier circuit featuring grounded cathode feed-
back equalization.

7//“0 Four position switch for acturate record equalization.
77@:1} Low distortion: Only 0.05% IM at 1!z volts output.
Weu' Tape recorder output, independent of monitoring level.
7/(4(/ Semi-Military construction for maximum ruggedness.
/OAU All the features you expect in a Craftsmen tuner: Automatic Fre-

quency Control, flywheel tuning, Cathode follower outputs, sepa-
rate RF amplifiers for FM & AM and engineering you can trust

7
;
7

ANRARARANANRINAC
AAARARRARRARARRANAN

:“\;/L/ear [/,g ib//erence

4
pss0000907

AT YOUR HIGH FIDELITY DEALER

» For complete information ask for Bulletin #5.

The Radio Craftsmen, Inc., Dept. G10
4403 N. Ravenswood Ave., Chicago 40, Winois

""" ) OR RADIO PARTS DISTRIBUTOR...

AUDIO—HIGH FIDELITY

adverse operating conditions and yet
provided adequate limiting range.

Since the limiter was to limit over a
considerable range, I decided to provide

| exact input tube balance, with some

rapid system for obtaining such bal-
ance. Choice of balanced tubes is a help,
but not the whole answer. I provided
control of both bias and screen voltages.
The bias is balanced by 500,000-ohm po-
tentiometers in the grid circuits of the
6SK7's. The screen voltage is adjusted
by a 250,000-ohm potentiometer control-
ling one screen only. Two 6SK7’s can be
so far out of balance that they cannot
be balanced by this means. Interchang-
ing tubes or dirvect replacement of one
tube will probably overcome this diffi-
culty. There is a 3-position switch, one
position of which is used to set the tube
balance. The 6.3-volt supply feeds into
a voltage divider to provide a small
60-cycle voltage. This is fed through a
.05-uf capacitor to the center of the
input transformer secondary. This pro-
vides an in-phase signal on the control
grids of the 6SKT7’s. If the two tubes
have equal amplification with an in-
phase voltage of equal amplitude at
each grid, there will be equal but out-
of-phase voltages on the plates. Thus
with the switch set on BALANCE, balance
is exact when the output is zero. To
baluance the 6SK7’s, the limiter output
is connected through another amplifier
to a volume indicator, while the bias
and screen controls are adjusted for
minimum output. The switch also has a
position which grounds the bias to the
6SKT’s, giving linear amplification with
no limiting.

The attack and release time of the
limiter should receive some considera-
tion. By use of a dual R-C cireuit, at-
tack time is rapid, while release time is
prolonged. The parallel R1-C1 combina-
tion ol 3.3 megohms and 0.1 uf charges
very quickly; in the order of 0.00006
second, and discharges in about 5 sec-
ond. By adding R2-C2 of 3.3 megohms
and 0.3 uf in series across the R1-C1
combination. R2-C2 will charge slowly;
in a little less than 1 second, and dis-
charge even more slowly. in something
like 2 seconds. Thus on very shorvt dura-
tion peaks only R1-C1 will be effective,
since R2-C2 does not have time to
charge, and recovery time is short. On
continued  peaks, however, R2-C2
charges. and the recovery time is
lengthened. This prevents the “thump-
ing” and “breathing” that occurs on
some limiters and yet does not “dig a
hole’ in the program as would a quick-
attack and long-release type limiter.

By using the 12AT7 amplifier ahead
of the 6ALS rectifier we get much more
rapid attack. Were this stage left out,
isolation and attack time would both be
inadequate, resulting in reduced gain
and increased distortion in the limiter.
The cathodes of the 6AL5 arc biased
positive with respect to their plates.
Thus the tube will not conduct until
the output audio signal, fed through the
12AT7, exceeds this bias, or limit level.
Control of both this bias and the 6SK7
screens is obtained with the 0D3 volt-
age-control tube. The adjustable resis-

RADIO-ELECTRONICS
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Model AR-1 and AR-2

C'D'R

% Here is EVERYTHING that ANYONE .
could ask for ir a ro-or! Pow=rful enough to
turn any TV antenna . . . stardy coastruction !

...and a handsorme modern ‘design plastic
cabinet that AUTOMATICALLY turns the
antenna to any position... AND ACCURACY

Field Tested
that presents 40% SHARPER TUNING than Model AR-2 ... complete AUTOMATIC For Years
any other automatic rotor! rotor with thrust bearing . .. and handsome 777'ed
I e A S T A modern design cabinet, uses 4 wire cable if ﬁsted

in every leading rotor market area with  NMgodel AR-1...same as AR-2 without p/ol/eﬂ

saturation TV SPOT ANNOUNCEMENTS! R
thrust bearing

CORNELL-DUBILIER
SOUTH PLAINFIELD, N. J.

THE RADIART corp.
CLEVELAND 13, OHIO

OCTOBER, 1954 79


www.americanradiohistory.com

cvm:mo '04u0lo )

"n0A 10} spD3| $3|Ds [PNJOD pupd ‘sasziid

9A1PDID ‘spanpoud Appng — Bulsipuoydia

NJM ‘ut-al} |pdo| sn|d Bulsiid3ApD
oo |oUOHDU 3AN28443 — Bulsitisap
//'/V' ‘sjaays Bo|po> ‘sadaid Buljiow
LIX ‘sApojdsip Buiydpd 9A3 — uonowold ssjo
NOILVIIVLSNI

YOIdIYM

YIANIIIONVY

T

iau1| 8jqoyyoud

“PH

"dioD olpey—sejy

1sow 4N0A YV AA

apw oy psubissp
{|° - Buisipuoysisw pup
Buisijiaapo diwouip Aq paxonq pup *

patsaulBus uoisidaud * - pajAys Ajpuows e
abups 831ud AusAd Ul juswaiinbal uoHD|LISU|
Aup J53W ©} paubisap SODUUBIUD * * * SI9|DAP DUUSIUD A] 404

wpiboud Buip|ing jiy0ud puo Buisipubydiaw a49jdwod o subsw °

pWIDY PUUAUY

INVA-NOWAQ

:104nqliysig  uelpeuesy

OIHO ‘S| GNV13A31D ‘INNIAY aI1dN3 8YLL

INOSWOIL
‘

1 N
M3IAONOT
T—
/

ot 1n0JS

RADIO-ELECTRONICS

80


www.americanradiohistory.com

Mr. Serviceman
check these
items for...

Value!

See your local
Parts Jobber

( r a7 e g . 5
. P Alegrofak
J 2 £ % = <
% Model BE
Eliminates TV
Alignment Bias
Batteries. Provides
voltages recom-
mended by all TV
manufacturers.
Quickly diagr.oscs
AGC rtrouble.

O

Passes JHF, rejects
VHF up to 50 :B
withoat tuning.
Eliminztes FM,
Airpor:, ‘Tazi cab
inte-fe-emce, etc.

VOLTAGE
BOOSTER

Model LB2

Adds or subtracts
10 volts line vole
age with beary.
safetoggle switches
for any TV set. Line
resrored to normaf
when turned off,

" Add peak-te-peak measureméntg:: to

your seope for only $8.75

Hand~ sor servicing gated AGC, gated
sync separatcr, nc essential for. color.

Write por Additsonal Information

! SERVICE INSTRUMENTS CO. |
: 422 So. Dearborn—Chicago 5 :
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tor on the voltage-control tube allows
variation of the limit-level point of the
6AL5. The point at which limiting be-
gins may be quickly determined by con-
necting a vacuum-tube voltmeter from
the control point to ground. This volt-
age will be constant up to the point
where limiting starts, at which time it
will increase. In the schematie, the bias

Resistors: 1—390, 1—680, 2—1,000, 1—2,000, 1—2.700,
4—10,000, 122,600, 1—24,000, 2—47,000, 3—100,000,
2—120,000, 2—510,000, 2—3.3 megohms, '/, watt.
Potentiometers: 1—500, 1—25,000, (—250,000, 2—
500,000.

Capacitors: (Paper) 4—.03 uf, 1—05 uf, 1—0.1 uf,
[—0.3 uf, 400 volts. (Electrolytic) 1—10-20-20 nf, 350-
350-25 volts.

Miscellaneous: 2—6SK7-GT's, |—12AT7, |—6AL7-GT,
I—0D3, tubes; |—low impedance transformer, 50- to
600-ohm primary, 80,000 ohms secondary in two sec-
tions (UTC A-12); l—crystal-to-line transformer,
100,000-ohm primary, 50- to 600-ohm secondary (UTC
A-27); |—3-position switch; 3—4-terminal mounting
strips; 1—4 x 3 x 17-inch chassis; tube sockets, hard-
ware, etc.

line is seen brought out to a terminal
so that its voltage may be measured.
This voltage normally runs about 1.8
under no-limit conditions.

No output attenuator was provided,
although one mayv be added if necessary.
Since additional gain will be required

g ["OUTPUT LEVEL AT IKC 1MW

-

AN

“h I
]
S J
500, 00 500 IKC 5K 10K
FREQUENCY
A-15D8 LIMITING, B-NO LIMITING

A%

% HARMONIC
DISTORTION

.

A

—

-20

S LIMITING BEGINS

5 22 +—t

— 24— S S R

OUTPUT LEVEL - DBM
.
|
V

GAIN CONTROL-MAX |
T LIMIT CONTROL SET T0~
LIMIT AT 30 DBM INPUT

—26

ral

-40 30

—20 -6 0
INPUT LEVEL - DBM

Graphs of limiter performance.

behind the limiter, attenuation control
of the output may be obtained at that
point. Input-level adjustment should
just limit lowest average input level
over an average program. Output ad-
justment is then made as required for
the electronic circuits that follow.

The amplifier is built on a full-width
standard chassis—4 x 3 x 17 inches,
The chassis has wings which permit
mounting it on a standard rack. All
controls are mounted directly on the
chassis.

The limiter amplifier has a number of
uses other than for individual user or
broadcast station. It can be used with
PA or any audio systems where back-
ground type of music is required. END

'SCOPES ARE
“GOLD MINES”

... when you know hew
to use them fully or «ll
types of service jobs

. . . AND THIS BOOK
MAKES IT EASY TO LEARN
ALL ABOUT THEM!

:\'o u\w.\libn_ about it! The cathode ray oscil ascape
s the handiest, most useful instrument in radio-TV
servicing today. Servicemen who master & =t the

best jobs—make the most money—work lots fuoster—
and are headed for even bigger things in the future!

MODERN OSCILLOSCOPES
AND THEIR USES

By Jacob H. Ruiter, Jr.
of Allen 8. DuMont Laboratories, Ire.
326 pages. 370 iliustrations. $6 OC

1 When, where, why and
how to use oscilloscopes

1* How to interpret patteras

* How to handle tough jobs
easier and faster

Now the oscilloscope won't “stump™ you-—rot when
you have the clear explanations given by this iz mous
book' Tt contains no  involved mathematics—no
puzzling and complicated discussions. lnstead. goes
right  to  work  explaining  oscilloscopes  fully  and
showing vou cxacily how to use them in @b work

and on AM FM and TV service work- from lealing
troubles to handling tough realignment joks. Each
operation is carefully explained. including detern ning

where and how to use the ‘scope: making conneciions.
adjusting circuit components, setting the conirols and
analyzing patterns fast and accurately. About 370
illustrations including dozens of  typicz! paitern
photos make things doubly clear.

No other type of specific service method tra ning
can mean so much to you in terms of efhc ency
and grearer carning power! Send for 1e roday.
See tor yourscif how this book can help you—
before you buy!

READ IT 10 DAYS .. . at our risk!

Dept. RE-104, RINEHART & CO., Inc. l
232 Madison Ave., New York 16, N.Y.

Sendd MODERN OSCILLOSCOPES AND THEHRI
USES for 10-DAY EXAMINATION. If | cecide to
keep the book, | will then remit $6.00 plus a tew
cents postage in full payment. If not, | will #etarn

beok pestpaid amd owe you nothing. l
Name - e S I
| Address ... ’ e |
l City. Zone, State : - l
l Employer’s Name & Address.... .. ... l

| OUTSIDE U. S. A—Price $6.50 cash oniy. |
Money buck in 10 days if book Is returned.
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SERVICING

By Joseph Marshall

HE tracking angle of a cartridge is

extremelyv important from a distor-

tion point of view, particularly

with symmetrical cartridges like
the G-E, Audak, and piezoelectric car-
tridges. The ideal motion is one which
is exactly at right angles to the faces
of the two poles, or the planes of the
crystal. However, since the angle of
the arm in the groove varies as the
needle moves from outside to inside,
of the record, this ideal can be met
exactly at only one point. The track-
ing angle is a function of the length
of the arm and its curve. The angle
of the arm of changers and manual
players which come with built-in arms
can be presumed to be proper—except
when a new type of cartridge has re-
placed the original one which came
with the equipment.

There is no categorical rule on track-
ing angles. A good rule-of-thumb check
is: Place a 12-inch record on the turn-
table and set the pickup so the needle
is about halfway between the outer-
most and innermost grooves. Now sight
alone the edge of the ecartridge, the
needle mount, or the edge of the lever
to which the needle is attached. Esti-
mate whether the line formed by this
edee is more or less tangent to the
curve of the groove. (See Fig. 1.) If
it is not tangent, trv the same thing on
both the innermost and the outermost
grooves. If the tracking is tangential
or close to it at one of these three
points, you can safely assume that the
tracking angle is good. However, if the
tracking seems to miss the tangent by
10 degrees or more at every point, it
would be an excellent idea to check the
instruetions which come with the arm or
changer to see that the arm is properly
mounted.

The simplest measure of correct
tracking is the so-called overhang of

82

ELITY

EQUIPMENT

Part VIII—Methods of

checking and measuring

the tracking angle

and needle pressure

the needle. Carefully place the car-
tridge on the center pin or as close to
the center as you can. Now observe how
far past the center of the hole or pin
the needle is. The proper overhang de-
pends on the length of the arm. The
length of any arm is the shortest dis-
tance from its mounting center to the
point of the needle. In curved arms, it
will be the bowstring line on the inside
of the curve. The following table gives
the proper overhangs for arms of vari-
ous lengths:

Length Overhang
(inches) (inches)
6.5 .64
7 .60
7.5 56
8 .52
9 A7

Unfortunately the differences are
very slight and rather exact equipment
is needed for precise measurement.
However, the overhang is close to %2

= PICKUP
= —=— =TANGENTIAL
TRACKING

ERROR: 3° ON INSIDE
4° ON QUTSIDE

Fig. 1—Tracking of an offset-type arm.

inch. So, vou have a rough rule-of-
thumb check here—if the overhang is
around % inch., it is probably O.K;
if less or more, vou’d better check
manufacturer’s instructions before go-
ing further.

On changers, a change to a new type
of eartridee often changes the tracking
angle. This is because the distance
from mounting centers to needle center
1s not standardized; it is likely to be
greatest when a crystal pickup has been
replaced by a magnetic. Check the over-
hang, and if much greater or less than
1% inch see if the cartridge can be
moved forward or back enough to pro-
duce the proper overhang. Unfortu-
nately, this is not always possible. The
G-E. for instance, allows no leeway in
this respect.

The Pickering comes with a special
mount, and the cartridee can be posi-
tioned exactly. Incidentally, if you are
asked to install a new cartridge, you
would do well to check the effect on the
tracking angle the new cartridge would
produce. If the angle will be badly dis-
turbed, you may be able to use a car-
tridge which permits adjustment, or
one the right size to produce good
tracking. But if a new cartridge would
disturb the tracking angle, the custom-
er will be better off with the old car-
tridge (even if it is of inferior quality)
because a poor tracking angle will mul-
tiply the distortion so severely that
over-all performance will be much
poorer.

Look before you leap!

Don’t jump at conclusions about the
tracking angle. Keep in mind that opin-
ions differ. Also, appearances can be
very deluding. The Ferrvanti pickup,
for example, will seem at first glance to
have a terrible tracking angle. But it
happens that the element of the Fer-

RADIO-ELECTRONICS
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ranti is mounted at an offset of 23° to
the axis of the arm; so actually the
angle is very good indeed.

Needle pressure

There is an optimum pressure for
each cartridge, and the manufacturer’s
recommendations should be followed as
closely as possible. Listed below are
some of the recommendations (the pres-
sure is given in grams):

Cartridge Pressure
Clarkstan RV (78 r.p.m.) 20
Clarkstan 204 LP
Clarkstan 204 (78 r.p.m.)
Audak (All)

G-E (78 r.p.m.)

G-E (33 r.p.m.)

G-E Triple Play
Pickering Turnover
Pickering: D-120M (78)
Pickering D-140S (83)

[oat

[o7]

—
T
0 = O 00 OC k= O = O

(=2}

Ferranti (fixed in arm) LP 3
Ferranti (fixed in arm) 78 5
Fairchild 4-6
Titone 6-9

Up to a point, the lower the pressure
the better; but when the pressure is re-
duced to where the pickup shows any
tendency to skip or to skate, both rec-
ord and cartridge may be damaged.
Many modern arms, even in changers,
provide a means for varying needle
pressure. I do not suggest reducing
pressure below the minimum recom-
mended by the manufacturer.

The only satisfactory way to measure
needle pressure is with a gauge spe-
cifically designed for the purpose. Sev-
eral of these are available at modest
prices and any service technician who
does considerable phonograph servicing
should own one.

Always measure pressure at the level
the pickup is in when a record is on the
table, and be sure the needle is free to
move in the cup of the gauge the small
distance it will have to move as the
scale is depressed. As important as the
static pressure is the pressure devel-
oped when the needle moves upward or
downward, If the arm mass is high or
the vertical bearings have too much
friction, the pressure with a slight
vertical displacement—as when the
needle is pinched in a curve of the
groove—may change the pressure by as
much as 200%.

If it is possible, try moving the
gauge upward and downward about %

Advanced Electronics

Engineers

Physicists

inch from the reference level and ob- |

serve the reading. The pressure will
increase as the pickup is raised and de-
crease as it is dropped. The variation
should not be more than about 2 grams
for an LP cartridge with a normal pres-
sure of 6 to 8 grams. If the variation
is greater than this (or more than
25% with other normal pressures)
exaniine the vertical bearings of the
arm, adjust, and lubricate. A touch of
very light graphite grease or the mer-
est drop of oil is sufficient; too much
lubricant attracts and holds dirt and
increases friction.

When examining the arm for vertical

OCTOBER, 1954

to conduct classroom

and laboratory educational
programs involving
advanced systems work in
the fields of radar fire
control, electronic compuiters
and guided misstles.

Airborne electronics is the ficld
where greatest advancements are
being made, because of military
emphasis. Developments in these
highly active areas call for an in-
creasing number of graduates in
Flectrical Engineering or Physies,
with instruction experience in
radar. radar fire control systems,
electronic computers, and other
military electronic devices and
equipment.

At Hughes Research and De-
velopient Laboratories in South-
ern California engineers assigned
to this program are members of
the Technical Staff. As training
engineers they conduct Hughes
equipment maintenance and oper-
ation instruction within the Labo-
ratories for both miiitary person-
nel and beginning field engineers.

Prior to assignment, engineers
participate in a technical (raining
program to become familiar with
latest Hughes equipment. After-
hours graduate courses under
Commpuny sponsorship are avail-
able at nearby universities.

Scientific and Engineering Staff

Hughes

RESHARCH AND
DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California

Assurance is required that relocation of the applicant will not cause chsruption of an urgent military project.
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friction, check also the lateral friction.
This is very difficult to measure, and a
delicate touch and good judgment are
necessary. For LP records the lateral
pressure necessary to move the arm
across the record should not be much
more than 2 grams. The arm should
move with the slightest touch and
should be perfectly free throughout its
whole are. If it is not, or if the needle
has a tendency to lock in a groove,
check the lateral bearings. These are
usually one or more ball bearings. An
extremely light dab of oil usually will
set matters right, unless the bearings
have rusted or the grease has solidified.
In such cases the bearing should be
cleaned with penetrating oil or cleaning
fluid, possibly dressed with a cloth
lightly dabbed with jeweler’s rouge,
and then repacked with oil or grease,
as recommended in the manufacturer’s
instruections.

Finally, the better and freer the arm
and the lower the pressure, the more
likely that a significant departure of
the table from level will produce skat-
ing or locking. A small mason’s level,
or one of those “string levels,” is a most
useful tool. Level the turntable in both
planes. It can usually be corrected by
changing the pressure on the springs
used under the mounting holes. In
some instances, it may be necessary to
level the entire cabinet containing the
turntable.

Replacement and repair

MODEL AX
Of the commonly used cartridges, the

y l l Audak, G-E and Clarkstan permit
WEBSTER ELECTRIC needle changes by the owner or service

® technician. The others must be sent

® to the factory for needle changes. Make

no attempt to remove the needle or to

___l make any adjustment on such car-

tridges. It is recommended that the

C RYSTAL CA R T R | DG E SPECIFICATIONS - DATA cartridge be removed from the arm for
"Wﬂ/m VVLQC/K[MAA/VM\/ IZ:;;;::}:‘:T::; crv:):c':c;nism change simpler and insures against
damage to the arm bearings or the

all needle changes. This makes the
APPLICATION « For 78,45

and 334 rpm use cartridge. TO BE CONTINUED
This exceptionally lightweight, two- OUTPUT (1,000 CPS) + 1.25 volts

at 78 rpm—.85 volts at
. . 335 or 45 rpm
one of the " Famous Featheride Five” e CESSIEE

needle erystal cartridge—voneL AX,

7 grams (all speeds)
CUTOFF FREQUENCY

—is ideal for fast, casy replacement

o
\"

|
|

in literally scores ol applications. 5,000 CPS !
MODEL AN comes furnished with two NET WEIGHT » 13 grams | o= \
needles, removable twist mechanism, NEEOLES « One 1-mil osmium,

also one 3-mil osmium furnished g |

terminal lugs and complete installa-
tion instructions. It fits any standard
RMA 1g-inch mounting in tone arms
with or withoit twist mechanism.

Wreite today for full information on

the mopEL AN, Jt will give complete

customer satisfaction—and will build
sales and profits for you.

HJEWEL-CASE"” PACKAGING

Each ymoprrL AX cartridge
WEBSTER ELECTRIC is pached inits own

RACINE WISCONSIN handsome and useful 4/“"""1'
““jewel case” of clear plastic i . .
“Where Quality is @ Responsibility and Fosr Deoling an Obligation™ “Does this sound like the annoying
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN » EST. 1909 squeal you’ve been noting lately?”
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TUBE TESTER

Model 533AP

Larger, easy-to-read meter scale and a cali-
brated GM circuit provide increased accuracy in
testing today’s newer tubes.

This handy new HICKOK portable is a sound

investment in highest
equipment—whether for the radie-TV service

quality electronic test

bench, the mspection line or the laboratory.

FEATURES . . .

® Exclusive HICKOK Tube Gas Test, Tube
Noise Test and Future Tube Life Test
provide for accurate electronic circuit
balancing.

* New calibrated GM circuit.

® Separate Grid Signal: 2.5 volts AC.

¢ HICKOK Dynamic Mutual Conductance
circuits with most accurate tube evalva-
tion directly in micromhos.

® Bias Fuse prevents accidental damage
to bias potentiometer.

Write tedcy for full information on the
HICKOK cemplete line of Dynamic Mutual
Canductance Tube Testers.

THE HICKOK ELECTRICAL INSTRUMENT CO0.

10531 Dupent Avenve Cleveland 8, Ohio
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Technoes
S

ZENITH J2026R

Symptont: Horizontal phase detector

inoperative. Trace the wire from the
lead from pin 3 of the Phonevision
socket through the two 100,000-ohmn
resistors and the .001-pf capacitor to
pin 5 (plate) of the 6W4-GT damper
socket that is used as a tie-point for
this R-C network. The junction point
is pin 2 of the 6W4 with the .001-uf
capacitor going to pin 5 to pick up
the pulse for the horizontal
detector. There is enough leakage be-
tween pins 2 and 5 of the 6W4 socket
to cause as much as 10 volts d.c. to
appear on pin 5 of the 6AL5 phase
detector. The normal voltage is about 3.

To remedy this trouble and prevent
its recurrence, remove the intermediate
junctions from the 6W4 socket and
carry them to insulated tie-points in-
stalled on the chassis for this purpose.
—Wilbur J. Hantz

MOTOROLA AUTO SETS

The hash choke leads are rather
long in Motorola auto radios. In time,
normal vibration will cause the coil
lead to crystallize and break at the end.
You can save a lot of call-backs and
time lost later on if you correct this
whenever a Motorola is on your bench.
Cut the leads as short as possible and
resolder.—Bruce C. Vaughan, Jr.

HOWL IN HOME-BUILT 630

A kit type 630 chassis was brought
in for correction of vertical compression
and recalignment. During alignment, I
noticed that the set had a bad tend-
ency to take off, but, as it stabilized
frequently, I assumed that it was due
to spurious oscillations. The set seemed
normal until it was placed in the cab-
inet, then T happened to jar it. The
howl that came out was ear-shattering.
I changed tubes in the audio circuits
and tuner without success. I changed
the dual volume control, but the howl
remained. Just a touch would set it off.
Removing the 6BA6 audio if. tube
stopped the banshee’s wail, so I con-
centrated on that circuit. I checked
the transformers, the sockets, and the
components, used every trick in the
book, but the howl remained.
| Finally a bright light gleamed, could
l it be the i.f. tuning slugs? Yes, it was.
A drop of Glyptal cement on all the
slug stems of the audio i.f. cans com-
pletely eliminated all vestiges of howl.
‘This is a normal factory procedure
for many manufacturers, but since this
chassis was home-built it did not incor-
| porate the sealing agent.—H. L. Mait-
| singer

phase |

"To find asd follew
the better way"

J Conplete line of
/ "Full Vision"
Microphones
D33 Broadcast
D-22 Public Address

Replacement Phonograph
Cartridges «)&v

INSIST ON AMERICAN FOR QUALITY
Send for FREE Catalog 47

menicar, microphone co. -

=

Sl

370 South Fair Oaks Ave. * Pasad.eng, 1. Colif.
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Convenient to Buy . .. Convenient to Use . , .

LYNN Z/2474/n Solderless Terminals

by
)

e

yoa LiGhWING
55 TERMINALS
SOLDERLE! o

Yo

Vari-Board Display

@® The clean, modern way to apply terminals
to wire
@ No soldering necessary
@ Choice of all popular numbers in handy
$ Paks
® Plastic service kit contains crimping tool
and complete selection of terminals for o il

on-the-job use

New $ Pak with life
size terminal illus-

New ‘'100"" Pak con-
] tains 100 terminals
tration for easy per box at quantity box at volume lot
identification lot prices prices

Look for the Convenient Lynn Lightning Display on Your Jobber's Counter

VACO PRODUCTS COMPANY

In Conada: Vaco-Lynn Products Co. L Ltd-

250" Pak contains
250 terminals per

Display

317 E. Ontarie St.
Chicago 11, Hlinois

STEVE-EL

| (House of Bargains)

HAS DONE IT AGAIN!
sy

Now you can
own an inter-
com that has a

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KINDin U.S.

Come to the Great Shops of Coyne in Chicago, Get
ractical training in opportunity fields—TEILEVI-
[ION-RAD1O — ELECTRICITY — LLECTRON-

ICS—viwalin Defense Program.’repare now fora bete

ter job in Industry or better service rating.

Approved for Veterans

Finance Plan-—Enroll now, pay most of tuition later,

1f you need part-time work to help ont withliving =

penses while at Coyne, we'll halp you getit. Special
tuition plan for men of Draft Age.

FREE BOOK

thousand uses
at a price you
would normally
pay for a kit.

This intercom
comes housed in
wooden cabinets
completely wired
and ready to
operate. Outfit
consists of one
master, one sub
station and fifty
feet of two wire
cable. Ideal for home as baby sitter.
Perfect for office or factory. Order now
as quantities are limited.

Clip coupon for Big Free Tllus-
trated Book. No salesman will

A TECHNICAL TRADE

call, Act NOW.
INSTITUTE CHARTERED
NOT FOR PROFIT

B.W,. Cooke, President
Established 1299

ELECTRICITY % TELEVISION
RADIO % REFRIGERATION J* ELECTRONICS

— e o

| . w. cooxE, Pres. QUR COST

COYNE School YOUR 95
| 500 S. Pauiina St., Chicago 12, 1. Dept.74-81H | COMPLETE,

Send FREE BOOK and fulldetailson: only

3 TELEVISION-RADIO O ELECTRICITY I
: NAME. ., .ce.e "0 oo 005 > wo e bansoe [ 000D I ‘ FREE BARGAIN CATALOG * me DEPT. RE-10
| ADDRESS ..oooeimaienininsnss s SRRl STEVE-EL Electronics Corp.
RO e cTATE_ o ] 61 Reade St. New York 7, N. Y.
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TV IN FRINGE AREAS

Philco has a fringe-area switch in
some of its TV sets, but most of the
models do not come equipped with them.
By lowering the a.g.c. voltage, per-
formance can be stepped up in those
sets operating in fringe areas. A
single-pole, single-throw toggle switch,
a 220,000-ohm resistor, and a pin cut
from an old octal tube are the parts
used in the modification.

A b
(%@

@ 2IP CORD
@
& TUNER
@

O GND TO
tHASSjS
O PLUG 220K ==
/RESISTOR
HERE PIN FROM
6BC6 4TH IF, OCTAL TUBE
1-AGC. _aTO VIDEO TEST JACK
VIDEQ T2
O st G- viEo
JACK 2-GND

IAU7 VIDEO DET.
AGLC. RECT., IST S.LF.

O 0
® omonO

TOP VIEW - R.F. CHASSIS

Solder about 18 inches of zip cord
to the toggle switeh. Drill a hole in
the back cover of the TV set and mount
the switch. Attach one side of the zip
cord to ground and the other side to
the resistor as in the wiring diagram.
Solder the other end of the resistor in
the cutoff tube pin and plug into the
front hole of the video test jack on the
r.f. chassis. The ideal value of the
resistor may differ in your location so
it is a good idea to try several of dif-
ferent values.—Bruce C. Vaughan, Jr.

PREVENT FUTURE TROUBLES

When an orphan or off-brand set
comes in for service take a few moments
to sketch the arrangement of the dial
cord; draw the tube layout; record
important voltages and the resistance
of the oscillator coil. If the tube type
numbers are fading, use adhesive tape
and indelible pencil or ink to record
the numbers on the base. The minutes
required to take this data may save
hours when the set comes in for repairs
in the future—A. Von Zook

HUM IN RADIOS

Sometimes a puzzling case of hum
occurs in amplifiers and radios that
have a multisection electrolytic in the
power supply and first audio cathode
circuits. Common coupling between the
sections transfers some of
the power supply ripple voltage to the
audio cathode, causing hum in the out-
put circuit.

Capacitor sections that are not usable
in cathode bypass circuits because of
common coupling can often be used
successfully in decoupling circuits if
the working voltage is sufficiently high.
—R. P. Anderson END

RADIO-ELECTRONICS
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We Shut
OQur Order Book!

In spite of frequent increases in plant
capacily, we have often had to refuse orders
from set manufacturers for Mallory P
Capacitors. If we hadn’t, we would not
have had encugh to meet demands from
servicemen all over the country. That’s. ..

Proof Positive of
Mallory Capacitor Dependability

Shut your door—

on complaints and loss of time and money that
call-hacks cause you. Always use Mallory
Capacitors on your service jobs.

The Mallory FP Capacitor Line is complete.
There is a rating for every set. Mallery FI”’s
are the only Fabricated Plate Capacitors on the
replacement market. And they cost no more
than ordinary capacitors.

Always order Mallory Plascaps” for vour
plastic tubunlar capacitor needs. Tmproved
moisture-proofing puts an end to shorts, and

leads are permanently secured. \

Prove to yoursc]f— as many manufacturers
and thousands of servicemen have—YOU CAN

ALWAYS DEPEND ON MALLORY
CAPACITORS.

MATLORY

CAPACITORS » CONTROLS « VI3RATORS « SWITCHES « RESISTORS
RECTIFIERS » POWER SUPPLIES e FILTERS » MERCJRY BATTERIES

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INBIANA
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e @ 'TECHNIQUES
| FOR
SERVICING
PRINTED
WIRING

By R. E. RICKETTS*

Trouble-shooting procedures
are not difficult
in new-type circuit wiring,

but they are different

Fig. 2—Measuring leakage with v.t.v.m.

T ] . T T T
I ! ! I TEMP-20°C
AIR HOLES 150 WATT Lap e : | ‘CONDUCTOR=- |-0Z. COPPER
PLATING=0002 SILVER
' : : 500 KC
¥ Q50 . IMEASURED AT 50 il
T L3 ¥ . L]
i 1 | I | I
1 | | | |
3 006l I | | 03710y
| I ] I !
0030, | 1 | .omlny
lII
477777777
A
oo1ny ! I I | .o0en
44 '/ 7
P v
RINTED CHASSIS / / / / /
WOOD FRAME i . Fig. 4—Resist- ’ 2 3 a 5 6
X — ance of printed LENGTH OF PRINTED WIRING IN INCHES
Fig. 3—Setup for wiring. | -

finding intermittents.
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T LEAST four major radio manu-
facturers are producing table-
model receivers using the
printed-wiring process. Many

other companies are adapting printed-
wiring techniques to their latest re-
ceivers. This adds up to @ new branch
of servicing that technicians will find
both interesting and simple.

Differing mechanically frcm conven-
tional wiring, printed wiring has sev-
eral characteristic major causes of
trouble:

1. Leakage resistance between con-
ductors.

2. Intermittent solder eennections or
open connections caused by excessive
heat.

3. Open printed wiring due to short-
ed components (burnouts)

1. High-resistance printed-wiring
conductors.

Some of these terms may sound new,
but most technicians have made similar
measurements before; with printed
wiring they just have to be made more
carefully.

Leakage resistance: At some time in
his career every technician has had a
burned-out power transformer caused
by voltage breakdown across the rec-
tifier tube. Usually this was due to dirt
or moisture on the socket which caused
a high resistance path. This leakage
path became more serious when the
power-transformer voltage caused a
current flow across this path, which in

*Chief Engmeer,
Radio City Products Co.

Fig. 7—Portion
of high-fidelity
amplifier.

Fig. 8—Dip-sol-
dered pin—en-
larged view.

OCTOBER, 1954

turn started carbonization of the pheno-
lic. Eventually a low enough leakage
path developed to cause a real short
and a burned-out power transformer.
The same thing can happen with print-
ed wiring at lower voltages (Fig. 1),
only the troubles are not so obvious.
However, the repair is usually easier.
By drilling a hole in the leakage path,
the phenolic is replaced by an air gap
as the dielectric material.

You must be able to measure this
leakage. A v.t.v.m. such as the RCP
655, sufficiently sensitive to indicate a
leakage of 1,000 megohms, should be
used. Fig. 2 shows a v.t.v.m. used to
measure leakage between an if. ampli-
fier plate lead and a ground or shielded
area,

Intermittent solder connections:
These are nasty things to find, but in-
dications of such a condition are fairly
obvious. More than normal heat will
usually indicate a true intermittent con-
nection or connections. Put the chassis
in a cardboard box with two small air
holes at the top, and use a 150-
watt lamp as a heat source in the box
while the unit is operating (Fig. 3).
This additional heat will speed up the
opening of the intermittent connection.

Fig. 6—Printed-wiring
cleaning tank.

HEAVY DUTY

TEST PROD ON ML
PRINTED
WIRING

Fig.

POINTED END OF
CARBON TOUCHING
EYELET

9—Soldering
tool and application.

SPRING - SUPPCRTED
PERFORATED PLATE

( ENLARGED VIEW OF

CARBON CONTACT
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Open printed wiring: Since the wir-
ing can be visually examined, open con-
nections usually can be observed unless
components cover up the suspected area.
In that case, use a standard ohmmeter
to make a continuity test for an open
conductor.

High-resistance printed conductors:
This term implies a printed conductor
that should have a resistance of from
1/10 ohm to 2 ohms but may measure
from 6 to 300 ohms, causing low filament
voltage or low plate voltage readings.
Tig. 4 gives the r.f. resistance per inch
of various widths of printed-wiring con-
ductors. High resistance in a printed
conductor is easily found by checking
voltage readings, taken with a v.t.v.m.
at the tube sockets, and comparing
them with service notes.

completely NEW

STANCOR 1/\V/

TRANSFORMER
REPLACEMENT

@Yl

The new 1954 Stancor T'V Replace-
ment Guide and Catalog is a fully
revised, up-to-the-minute listing of
accurate transformer replacement
data. Every recommendation has
been rechecked against the latest
information obtainable.

This Stancor reference lists over
6800 TV models and chassis of 115
manufacturers, including hard-to-

Repairing printed wiring

There are several types of printed
circuits. One uses a die-stamped proc-
ess in which the tubes and a few cir-
cuit leads are usually on one side of the
chassis or phenolic plate and the major
components are on the other. A dull,
rough finish on the printed wiring in-
D G 0 T d.icates that the circuit leads are hot-
Stancor distributor, tinned or solder-plgtgd,
or write us directly, Use a small pencil iron to replace com-
ponents on such a unit. There are some
chassis of this type in service that have

STANCOR-WILLIAMSON been treated with a resin or wax to im-
ove th face, or leakage istance.
ULTRA-LINEAR prove the surface, or leakage resistanc

If a large soldering iron were used to

If you haven't received

locate information on “‘private HI-Fl amplifier bulletin 479 repair this type chassis, the chassis or
label” sets. the printed wiring might be blistered.
To make your servicing easier, vir- E’ufiild your own pltras-tlinear Excessive heat increases leakage re-

Iy all backs, yok d power i-fi amplifier using ancor LA . —
gﬁ;n.%‘o‘;mggs l‘;stked g;)e :fcaaé‘rtlref)lace- high fidelity output trans- sistance on t}}e prmtgd chassw'and can
P L LT e, (s B A, former A-8072 ($15.00 net). cause the printed wiring to lift from
: P You can also use A-8072 to the phenolic base material. Ordinary

unit is not available, reference is

. . B convert your present William-
made to the circuit or terminal

son amplifier to ultra-linear 60/40 solder can be used for repairs to

changes required. operation. Bulletin 479, avail- this chassis. .
able FREE, contains perform- Fig. 5 shows a chassis with a dif-
?il;fse ﬁﬁ?sfiss’ls:;’fﬂ??ﬁﬁ gfﬁg ferent type printed wiring. This is
helpful construction and con- silver-conductor or embossed printed
version information. wiring. In soldering new components,

a very small iron must again be used.
Use solder containing some silver. An
activated rosin liquid flux may be used,

Stancor transform- c H . CA G o STA " D A R D or a pure 1{quid mixture of rosin and
ers are listed in TRANSFORMER CORPORATION alcohol. This can be purchased from

Photofact Folders . L. your local drugstore. The ratio is 1
and Counterfacts. 3592 Elston Avenve Chicago 18, lilinois part rosin to 3 parts alcohol. The flux
EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. should be stored in a sealed container to

— . prevent evaporation. The original bot-
tle will be adequate if the top is secure

F?iS'[GI’, EaSieI', mﬂl'e PROF"ABI.E ﬂl]el'a'[lﬂﬂ and airtight. The silver-embossed chas-

Get into the MASTER habit! OFFICIAL BUYING sis can be distinguished from other
Brings you the product data of the industry 233;%:&(5-1‘\/- tYPeS by examining a‘ conductor or
in one handy book —all products vital to ot ey shield arca where there is no solder. If

your daily sales and service operations. In it is a silver-embossed chassis, a gleam-

n * 1370 pages . i
the customer’'s home, across the counter C:l . 8" x 11”=$ [bs. ing, sﬂvery surface can be seen. Serv-
on the bench, wou'll value the MASTER'S + Over 8,000 ilius ) t il Iy indicate the t .
thoroughly complzte descriptions, specs, illus- g " e 5 ICC. notes W usua y n ‘1 a ! e typ
trations and prices . . . all systematically usHoliewlal 1 printed-wiring chassis with which you

- organized in 18 big sections. Over 1300. D7 b Gl are de;lling_

: pages of unabridged catalog data direct from (s '"d""e_d; Clean working surfaces are helpful
the manufacturers. Keeps you abreast of all T"b““_'m"““'"e_” . lderine ¢ inted chassi T
\Iotest tlectronic products. Increase your sales Test Equip.~ Receivers In soldering any printed chassis. 10 as-
" land speed-up your buying—the MASTER  Tremsformers sure clean surfaces a simple cleaning
. way. ;"p.":"““;. ";"’("“'l"?: tank can be constructed, or you can
i : esistors—Wise g .
as $ 95 ¢t your parts g Colts & Relags get the local tinsmith to solder a can
e Low distributor. Publisher’s Recording & PA as shown in Fig. 6. Put trichloroethy-
QIrsii As price $6.50. Hardware & Tools

lene or carbon tetrachloride in the

Small i
{fasrony Get your MASTER now from leading parts distributors or write to: tank to the tle"gll(’f tl’;i dOttei I'mtesci
Literoture United Catalog Publisqers, Inc., 110 Lafayette St., N. Y. 13 This is jus O €l [ IDELEOLaLE
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21 V- | W DIFFERENCE

Based onthe famous Univarsity model

WLC Theater System used 50 success-

fully and extensively im deluxe sta- MAKE g P,A,
diumand outdoortheater installations /

. .. auditotiums, expgsitians, zancert

malls and other impoartant asplica- A Hl-Fl lNSTALLATlON
tions wher2 only the highest zuality

equipment is acceptable—University

engineers now bring you a smaller,

compact version—the BLC—for gen- WITH THE / MODEL
eral application in public address

work. The BLC is the Naw stand- | : I c

ard for both voice and music,

indcors and outdoors. The _— - -

BLC is now yours, at > - FULL RANGE

the low low price of -~ .\ WEATHERPROOF
\ COAXIAL
SPEAKER

v’ More
Efficient:
DUA. RANGE
/ THEATER TYPE SYS-

TEM permits uncompro-
mising design ¢f the
""woofer'’ and "tweeter' sec-
tions for greatest efficiency. Hear
it penetrate roise with remark-
able fidelity and intelligibility.

7

SPECIFICATIONS

Reipansz 20-15,000 cps
Power

€ " o) = =
impodance & ohmi L@ssIDisiortion; SEPARAT: LOW AND
Sl e HIGH FREQUENCY DRIVER SYSTEMS with

electrical c-ossover redwces intermodulation
y anc acousfic phase distortions tommon to
~ oth2r systems which attempt to use two dif-
Better Lows: BALANCED"'CON -  ferent horns on a single diaphragm.

PRESSION"TYPE FOLDED HORM,  IMaraiCompaet: EXCLUSIVE WEATHERPROOF
starting with eight inch throatand "By \| RANGE COAXIAL DESIGN eliminates
energized by tcp quality low fre- 404 space. Depth of BLC is omly 9''; can

ciency “woofer” driver proYides be mountec anywhere, 2ven flush with wall
more lows thanother bulky designs. . erilitg

Baiter Highs: DRIVER UNITTWEETER | More Depeadable: EXPERIENCED MECHAN-
wi-h exclusive patzated ‘'reciprc- [CAL ENGINEERING AND CAREFUL ELECTRI-
cating flares” wid2 angle hom  CAL DESIGN meet the challenge of diversi-
~ sransmits more highs with greater  fiec applization and environmental
Ask ysur distsibutor for a conwime ng uniformity . . . high frequency hazards. Rigged, and conservatively

asdondetion. and WNEARY TS response that you can hear! rated—you can rely on the BLC.

1E0° adjustasle "'L" bkt
dimensicns
22 4" diameter, @' depth

Fer Futl Dascrighive LOUDSPEAKERS Inc.

Litsratire

80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y,
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ERIE SWITCHES =

are sold exclusively
through distributors

Sealed in
Plastic Bag

Rugged
Construction

Silver Plated
Contacts

All ERIE Switches have heavily silver plated contacts
and high grade phenolic insulators. They meet ex-
isting RETMA requirements. The ERIE line consists
of 25 items, including shorting and non-shorting
types for a wide field of applications in radio, TV,

Individually
Packaged

Four Types

® General Purpose

intercommunication, and other electronic equipment.

ERIE Switches are protected in sealed poly-
ethylene bags and individual boxes for preservation
and convenient stocking. Each package contains

knob and mounting accessories.
Write for complete catalog.

o Single Section
o Multi-Section,

o Lever Action

ERIE components are stocked by leading electronic distributors everywhere.

IE

RESISTOR COAP.

ELECTRONICS DISTRIBUTOR DIVISION

ERIE RESISTOR CORPORATION

Main Offices:

ERIE, PA.

Factories: ERIE, PA. « LONDON, ENGLAND - TRENTON, ONTARIO

‘T V-RADID

CSERVICE LIBRARY

bW~ HERE 1S LATE INFORMATION IN A
HANDY FORM FOR RADIO AND TELEVISION
REPAIRMEN SERVICEMEN AND STUDENTS
2 VOI.S 56 COMPLETE sl

PAY ONLY | Mo.
AUDELS T.V.-RADIO
SERVICE LIBRARY —
Ihghly Endorsed—1001
Facts— Over 1552 Pages —
625 Illustrations, Diagrams
of Parts. D’resents Impor-
tant Subjects of Modern
i1 Radio, Television, Indus-
] trial Llectronies, F.M., Pub-
lic Address Systems, Auto,
Marine & Aireraft Radio,
Phonograph Pick-Ups, ete.
IT PAYS TO KNOW!
The Basie Principles —
Construction—Installation
— Operation — Repairs —
Trouble Shooting. Shows
How to get Sharp, Clear
T.V. Pictures. Install Aeri-
als—1low to Test. Explains
Color Systems, Methods of
Conversion, Terms, ete. In-
ctudes Ultra High Fre-
quency (U.H.F.)-—Valu-
able for Quick Ready Ref-
erence & Home Study. Tells How to Solve T.V.
& Radio Troubles—Answers Your Questions.

Get this Information for Yourself.
7 DAY TEST—ASK TO SEE IT!

sw--------MAIL ORDER:---------

UDEL, Publlshers,49 W. 23 St., N.Y. 10, N.Y.
Mall AUDEL ADI0 SERVICE LIBRAR’ 2 Vols. $6on7
days free tnal I' 0. K L will remit $1 in 7 days and $1 monthly
until $6 is paid. Otherwise | will return them.

”l'-v

I’IO
NG L]

Name

Address

Occupation__

Empioyed by RE

ALL-CHANNEL ANTENNA
Diawnond:Back Refftecow
UNSURPASSED FOR

FRINGE AND FAR FRINGE
RECEPTION

MODEL DN-2 FOR VHF-UHF
ORDER FROM

YOUR NEAREST 534
PARTS DEALER LIST
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spring-supported plate in the cleaning
tank. The chassis to be cleaned is placed
on the spring-supported plate, and the
plate and chassis are depressed rapid-
ly several times into the liquid. Then
permit the chassis to dry. The stop
bracket in the cleaning tank will pre-
vent the chassis from going too far into
the liquid and avoid coil and capacitor
damage. A paint brush and a jar of
carbon tetrachloride can also be used
for cleaning surfaces to be soldered.
Cleaning is particularly important
when pins or eyelets are used to hold
components. The illustrations so far
have been of printed chassis with com-
ponent leads soldered directly to the
printed wiring.

Pin-eyelet printed wiring: TFig. 7
shows a section of a high-fidelity am-
plifier using pins to support components
and to interconnect wiring on two sides
of the phenolic card or chassis. Note
that the solder has been sweated to the
pins.

An enlarged view of a printed wire
and soldered pin is shown in Fig. 8 It
is at the junction of the pin and the
printed wiring that the intermittent
connections occur. To assure a perma-
nent solder connection when repairing
this type of printed chassis, two basie
conditions are necessary—cleanliness,
and the proper application of heat and
solder.

Cleanliness can be obtained by using
the cleaning tank, or a paint brush and
carbon tetrachloride. (Caution—allow
chassis to dry each time carbon tet is
used before applying a hot iron.) Sol-
dering on this type unit requires a spe-
cial tool. The technician ean make such
a tool with two heavy wires, two bat-
tery clamps, a 6-volt supply, and the
center carbon stack from a flashlight
cell. Fig. 9 shows the construction and
application of this tool. One side of the
battery is clamped to the printed-wiring
conductor, or contact is made as shown
in the figure. The carbon is touched to
the pin, and the solder is held to the
junction of the pin and the printed wir-
ing.

Open printed wiring: “Burnouts” are
the result of a shorted tube socket or
mechanical failure. To repair a burn-
out, tin a piece of copper on both sides
with a heavy soldering iron, place the
copper across the burnout, and solder
by heating the tinned copper.

High-resistance printed wiring: In a
few receivers, copper powder is pressed
or printed on phenolic, then the chassis
is dipped into hot solder. With this
type of printed wiring, high-resistance
printed wiring can be ocecasionally
found. A good 20,000-ohms-per-volt
multimeter, such as the RCP 453C, or a
v.t.v.m type ohmmeter can be used to
trouble-shoot this ailment. Copper
strips can be used to cure the trouble.

In printed-wiring chassis using pins
or eyelets, a high-resistance connection
due to poor wetting in the dip-soldering
process can also be the cause of a high
resistance between two points on a con-
ductor. Again the chmmeter is used to
trace the wiring for continuity. END

RADIO-ELECTRONICS
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Your CBS-HYTRON
BUSINESS BUILDERS

ARE COMING TOO MANY...TOO FAST...TO ADVERTISE!

It would take a dozen ads to tell you all about «ll of them. Because there
are so many fine, new CBS-Hytron business builders. And there is so much
you’ll want to know about every ane.

i — G

- VISION
RAD!O...TELE Y

Cerlifie
B o~ QUAI.ITY SERVICE

ualciyp:'fsand |
3 &n‘zﬁe([ Senice ?,,,a,,,g,, DEALER NAM E

4 ounmvsmvxcs %TUBES |

!

ST ) Wi

vt

HERE’S JUST A
ROUGH IDEA...

BUT THEY'RE ALL HERE...

.z NEW BUSINESS BUILDERS CATAI.OG, Second Edition,
& gives you the complate, interesting story. A dozen
*  pages loaded with dozens of new and older CBS-
_ Hytron business builders described in cetail. Get your ? .. o ma
free Business Builders Catalog now. Ask your distribu- 7% R

tor . . . or write direct. P

angmreu
CBS-HYTRON
" Business Builders
< CATALOG

AND HERE'S ANOTHER RED-HOT ONE!?
‘New Seventh Edition
CBS-HYTRON Reference Guide for
Miniature Electron Tubes

s with
Culllnd evaint savies

/‘(

) #Z// }\;:l,;-'.\ r-\\

* YTR“ CBS-HYTRON Main Office, Danvers, Mass.

Bigger, better Seventh Edition of |ra.y i ik
this perennial favorite is now ready!
This CBS-Hytron original lists all %
miniatures to cate, regardless of
maoke. Contains: 329 types, 79 Xg
new. 134 basing diagrams, 27
‘new. Twelve packed pages of data
you need daily. And it's FREE!

Get your new Miniature Guide, _ﬁf "“lmumlnvm

Seventh Edition, and your new iges s Parene 120 2 A Division of Columbia Broaacasting System, Inc.
g:s_;pess 'Bu(lilders FCutulog, Seg;nsd ﬁ
ifion, foday. From your | A member of the CB8S family: CBS Radio + CBS Television + Columbia Records, Ingc,
d . direct. MV e ]
Bt ot tore O write direct. Rl s CBS Laboratories + CBS-Columbia = CBS International » and CBS-Hytron
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TEMPERATURE
COEF.

I1IST ——————>»
2ND ——————]
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TOLERANCE
AXIAL LEAD 5 DOT RADIAL
CERAMIC LEAD CERAMIC

3DOT SYSTEM
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=T TOLERANCE
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GR -
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[
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|sT
TOLERANCE _ “——
SIGNIFICANT co:r
FIGURES
STANDOFF FEED-THRU,
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Courtesy Sprague Illeclrie Co.

Fig. 1—JAN and RETMA color codes
for various ceramic capacitor types.

more on the
ceramic
C a p a C i t O r This amazing component

ts found in a multitude

By JESSE DINES of sizes and shapes

Courtesy Aerovox

Fig. 2—Ceramic capacitor types.

E discussed negative and

CAPACITANCE IN upuF positive temperature coeffi-

cients of ceramic capacitors

Signifi- | Decimal | Tolerance in May, 1954. Now we turn

Color cant Multi- | C =10 uuf] C =more Temp. Coeff. to still another type, the guaranteed

| Figure | plier | orless | than 10 uuf PPM/°C. minvmum  value (GMV). This term

| . means that the capacitance tolerance

Black 0 1 +£2.0 uuf | £20% 0 is such that the capacitance will not go

Brown 1 10 £0.1puf | £1% —30 below its rated value, although within

Red 2 100 £2% —80 reasonable limits, it may go very high.

Orange 3 1,000 - +2.5% —150 For example, a capacitor may have a

(RETMA) tolerance of 0 to plus 20%, or even

Yellow 4 10,000 - . —220 0 to plus 100%%. (Possibly tolerances

Green 5 - £0.5 uuf |£59, —330 of more than 100% may be found.)

Blue 6 . - - —470 GMV’s are used primarily in decoup-

Violet 7 . n = —750 ling circuits. Capacitor manufacturers

Gray 8 0.01 1£0.25 puf |~ +30 usually only approximate the upper

White 9 0.1 < |£1.0 uuf |£109, +120to 1—750 (RETMA)* tolerance limits, but attempt to make

+500 to 1—330 (JA_N) the lower limit exact.

G_OId - - - - 1100 (JAN) ) A It is not always easy to determine

Silver - - » — Bypass and Coupling only|  yicp types of capacitors can be re-

(RETMA) placed with others. I consulted many

capacitor manufacturers and also re-

*General-purpose capacitors. These have any nominal temperature coefficient lied on practical knowledge to deter-

within the ranges listed—at the option of the manufacturer. mine the substitutions for various
types. These are shown in Table I.

24
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Courtesy Aerovoz
ceramics.

Cour
Fig. 4—Disc and tubular capacitors.

tegy Aerovod

v

" ks
i
.

Bl i

]
Courtesy Sprague Flectric Co.
have various terminal connections.

Courtesy Aeroved

Fig. 6—Various stand-off ceramics.

Courlesy Ceriralah a division of Glose-Union

Fig. 7—Ceramic trimmer capacitors.

TABLE 1—CAPACITOR SUBSTITUTIONS

Can be substituted by:

|

*Can be used if lowest value of subst:tuted capacitor is not less than GMV.
**Can be used if 1% or 2 % tolerance.

***Sybstitute only with exact NTC value.

Original | Mica Mica | Ceramic | Ceramic Ceramic | Ceramic
Capacitor Paper i (general) (silver) ‘ (general) (GMV) | (NPO) | (NTC)
Paper Yes Yes l Yes | Yes | No : Yes | No
Mica No Yes Yes | Yes No Yes No
(general) '
Mica No No Yes No No Yes | No
(silver}

S _ |
Ceramic No | wes | Yes Yes No Yes No
(general) 1
Ceramic No No l No* No* Yes Yes No
(GMV) \ |

!

Ceramic No No ‘ No** No \ No Yes No
(NPO)
Ceramic No No No No No { No Yes***
N

OCTOBER, 1954

In certain specifiec applications some
capacitors of course can be replaced
with otners, though Tuble I indicates
otherwise. For identification purposes,
Fig. 1 gives the ceramic capacitor
color cedes.

Unlike paper and mica capacitors,
ceramics are available in numerous
forms (Fig. 2) because of their very
wide applications.

Plate and dis¢ ceramics: These types
(Fig. 3) are recommended where space
is a major factor, because of their
unusual compactness. Plate and dise
ceramics may contain more than one
capacitor within the plate or dise, and
offer the greatest available capacitance
per unit volume. They can be praduced
in an extremely wide range of capaci-
tances, so are widely used for bypassing
and coupling. In these applications

95
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the LIS

*Reissue U.S. Pat. No. 23.273

Are you overlooking the sales potential of the color-desigred

AMPHENOL INLINE antenna? Set owners have their color television
antenna right now if they buy an anprenoL INLINE!
In terms of present black & white tv set sales, this puts a
tremendous sales weapon into every dealer’s hands.

Their assurance to customers that there will be no antenna T

replacement when they convert to color can he the important e - m_ﬁj . 0522:2
inducement to present sales of black & white sets, Chamel 2 1125 me 45 mem —— | Chonrel 4

~6 mc

facts on Color TV Reception
Gain chart showing +0.06 db variationr over color modu-

Fidelity color reception demands these antenna characteristics: lation band for INLINE, Channel 3
flat antenna gain, no gain or loss greater thar %.75 db within

. 7 . b he color sub-carrier. The INLINE Gain variation over the color modulation band for egch
Sl Gei gt o yeshelColotly — § VHF channel should not exceed +.75 db; the fallowing

gain is within this requirement over the color band on every table gives figures for the INLINE on all channels.
channel. Antenna gain must be held down across the FM . B
frequenCieS- The INLINE has been engineered for rejection of FM Channel V(zrigx;t‘ligil/db Channel V(xriat%iﬁf/db
signals, 88 mc to 108 mc. Antenna must have a single forward ‘
lobe to prevent “scotch plaid” ghosts. All INLINE directivity
patterns reveal a single forward lobe.

AMERICAN PHENOLIC CORPORATION 4 Chicago 50, Iilinois
In Canada: AMPHENOL CANADA LTMITED
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w4

many GMV’s and NPO’s have relatively
high capacitance.

Tubulars: The ceramic tubular is fast
replacing older-style micas and ordi-
nary paper tubulars in television re-
ceivers. Its construction permits opera-
tion under any high-temperature condi-
tion normally found in television, radio,
or automobile receivers. It may be used
in any circuit, even as TC’s in frequen-
cy-determining circuits. Fig. 4 illus-
trates the size of the tubular and dise
ceramic capacitors.

High-voltage ceramics: High-voltage
ceramics are commonly used as filter
capacitors in high-voltage power sup-
plies for C-R tubes. They are also
used as transmitter low-power d.c.
filters in mobile, aircraft, marine, and
commercial communications equipment,
but are not intended for use as TC’s
or in resonant circuits. When used in
television, the terminals arve either, or
a combination of, plain studs, slotted,
tapped internally, or screw type (Fig.
5). When replacing such a capacitor,
make sure the terminals are identical
to the original ones, to eliminate a
mounting problem.

Stand-off ceramics: Stand-off ceram-
ies are basiecally tubulars, but some-
times may be discs, containing a screw
fixture for mounting them at a con-
venient point on a chassis, such as near
a tube socket. A stand-off ceramic may
consist of two or three capacitors with-
in the stand-off itself; when this is so,
it sometimes can supply all the capaci-
tors necessary for a complete tube
circuit. Fig. 6 shows various types of
stand-off ceramiecs.

Trimmers: Trimmers may take vari-
ous shapes and forms as shown in Fig.
7. They are intended for use where
stability is of the utmost importance.
Thus, they are used extensively as the
variable capacitor in a tuned circuit.
Examples of their capacitance ranges
are: 0.5-3.0 upf, 1.0-6.0 puf, 4.0-18 ppuf,
10-110 uuf. Some are NPO’s; others
are special NTC’s.

Feed-through ceramics—Feed-throughs
are a new type of capacitor (Fig. 8)
that gives promise of becoming in-
creasingly important. Presently it is

Courtesy Mucon
Fig. 10—U.h.f. subminiature capacitors.

OCTOBER, 1954

Fig 8—Feed-through capacitors.

Fig. 9—Razsistor-capacitor combinations.

RADIO

Coartesy Aerovos

Courtesy Aerorox
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IF

YOU'RE
INTERESTED
IN

HIGH

FIDELITY...
then

YOU‘LL WANT

TO KNOW MORE
ABOUT THE

High Fidelity
RECORD CHANGER

Mail This Coupon Today

- -

T
1
{ ROCKBAR CORPORATION, Dpt.MK-16 !
§ 215 East 37th Street, New York 16, N. Y. 1
1 Please send me literature describing COLLARO 0
j  MHish Fidelity RECORD CHANGERS, :
I 1
f NAME []
1 ]
l ADDRESS [
]
: ) A —— ZONE....STATE..oe. » :
L J
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being used in special military elec-
tronic gear and some TV equipment.
Eyelet feed-throughs are relatively
small and are not screw type.

The purpose of feed-throughs is to
bypass unwanted signals, and at the
same time provide a means of trans-
mission through sections of a chassis
or shields that are at ground potential.
These units are designed for depend-
able performance under severe mechan-
ical conditions such as those encoun-
tered in aireraft, missiles, and auto-
mobiles. In most cases, feed-throughs
are manufactured in a wide capacitance
range (15 puf to .007 uf).

Ceramics used in transmitters: Ce-
ramics are used in transmitters because
they meet the exacting requirements
of rigid frequency control. They are
used extensively for holding oscillator
frequencies to the close limits obtained
by crystal control. Such capacitors are

| usually NTC’s.

Hermetically sealed ceramies: These
capacitors have been developed for
precision circuitry as found in elec-
tronic instruments. They are hermet-
ically sealed to withstand the effects of
atmospheric moisture. Also, they will
withstand vibration and shock normally

encountered in military electronic
equipment. These capacitors permit
capacitance tolerances within :L-l%

and TC tolerances within = 10 parts |
per million per degree Centigrade.

R-C combinations: Mounting small
wattage resistors coaxially within ce-
ramic tubular capacitors (Fig. 9)
provides a method of combining several
circuit components in a very small
space. This is useful where either
series or parallel R-C combinations are
needed; for example, in cathode bias,
bypass grid coupling, decoupling net-
works, and filters.

U.h.f. subminiature ceramies: The
Mucon Corporation has developed sub-
miniature ceramics for use in u.h.f.
The three types manufactured are
shown in Fig. 10. This type of capac-
itor is used in military equipment such
as walkie-talkies and airborne, as well as
in commercial equipment such as u.h.f.
television tuners and hearing aids.

The two upper capacitors are stand-
off .0015-xf 500-volt bypass units. The
lower capacitor, a .0015-uf 500-volt unit,
has low-inductance ribbon leads.

The higher capacitance values of
these units are used in coupling, filter,
and bypass applications; lower values
are used in tuned circuits and for tem-
perature compensation.

Development of the ceramic capacitor
has made possible the design of more
stable and sensitive circuits. In turn,
development of these circuits has called
for still more capacitor refinement. An
excellent example of this is in the
growth of television, especially in the
case of tuners where the feed-through

| capacitor has largely made possible a

stable and sensitive tuner. END

FPIRST IN ITS CLASS!

ULTRA LOW LOSS

LIGHTNING ARRESTER

The lowest loss of them all For VHAF-UHF
Exclusive patented strain relief lips

Pat. Nos.
4,857

| 0.5 db. loss at 800 me. 1.4 VSWR at 800 me.

For all flat, tubular and open-wire twin lead.
w ATHO “revie 31,50,
Néz ATII0S wniverent ',L?u,f‘.’.'ng)ﬂ 75““

Look to JFD jor Engineering Leadership

JFD MFG Co lllc., Brooklyn 4, N. Y.

EXPORT DIVISION: 15 MOORE ST., N. Y. cS

TELEVISION

Big demand for graduates

B.S. DEGREE IN 27 MONTHS in radio including
TV engineering—VHF, UHF, AM and FM. Students
use over $100,000 worth of equnpmenf including 2
large commercnal type transmitters in new TV lab.
Intense specialized course includes strong basis in
mathematics, science and advanced design in
radio and

Hundreds of young men each year are earning engi-
neering degrees in this recognized institution. Start
any quarter. Many earn a major part of expense
in this industrial center. Low tuition. Competent in-
struction. Thorough, intense, practical program.
Also B.S. DEGREE IN 27 MO. in Aeronautical,
Chemical, Civil, Electrical and Mechanical Engi-
neering. G.l. Gov't approved. Enter Dec., March,
June, Sept. Free catalog. ENROLL NOW.

INDIANA TECHNICAL COLLEGE
1710 E. Washington Blvd., Fort Wayne 2, Indiana

arkay i kit

10 WATT HIGH FIDELITY ﬁ

(with stainless

AM

With Built-in l’rlz- Amplifier
for Magnetic Cartridge, Mike,
Crvslall'hounarRatl:n'I uner.

* Frequency response: = 1 db.,
20 to 20,000 cps.

plete ARKAY line
of radio, TV, pho-

nograph and test
equipment Kits,

Negative feedba
Hiont 36 db below 'rated output

Complete with tubes

arkay

BE 3-6686

* Wide response bass and treble .95

Wide re Modp/ 110 2]

* Speaker output inductance: Wr for new
8. 16 oh atalogonhecom-

*

*

RADIO KITS, INC.
120 CEDAR STREET
NEW YORK 6, N.Y.

Waitch for the
November Issue of

RADIO ELECTRONICS

on Sale Oct. 26
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\ PROVED BEST

on all weather tests

ONENNAUB

STEEL PIPE FOR MASTING

Here’s why:

ONLY TENNATUBE HAS
ALL THESE FEATURES

¢ SPECIAL Aluminized Metalescent Finish (inside and out)
o SPECIAL Foshond* Preparatory Coating (inside and out)
e ¢ FULL High-Strength 16 Gauge Steel Pipe (.065" wall)

' @ FULL 1% 0.D. Steel Pipe

¢ FULL 6" Expanded End for Superior Strength—
Self-Locking Joints

CHECK THE TEST RESULTS

BEST COMPETITIVE MASTING
OF THE MANY TESTED

THE FOSBORD
PROCESS*

EXPOSURE TEST NEPCO TENNATUBE

~  HUMIDITY TEST 500 HOURS
The Fosbond process 100% Humidity 500 Hours VERY POOR
prodUCes a corrosion- | 120°F. "0 BREAKBOWN APPEARANCE
hote
asistant phcse R
" ating thattosks NE'S | oot surserav 1est | 215 Hours i -
metalescent fnish 10 . 2% at 3° F. NO CHANGE RUSTING

the steel pipe-

300 HOURS

E ER-

NOREER 300 Hours BEGINNING TO
NO CHANGE DETERIORATE

NEPCO LINE INSTALLATION ACCESSORIES

VHF Antennas » UHF Antennas ¢ Wall Brackets ¢ Chimney Mounts s
Banding ¢ Clamps ¢ Guy Rings ¢ Telescoping Masts

National Electric Products

RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA. .
OCTOBER, 1954
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We Are Sharing The Success

YOU helped us build A BIG INVENTORY, we’re practically GIVING IT AWAY

EXPORTERS—SCHOOLS—DEALERS—TECHNICIANS, we are selling everything without limit or

reserve, some items in thousands, others limited, send your orders in without delay.

Baild your ™"

630
Super De Luxe TV CHASSIS

.

was ... ‘119"

With a #630 SUPER DE LUXE 31-TUBE TV KIT

OPERATES 16” TO 24” 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 ® 12” SPEAKER ® CONDENSERS and
RESISTORS at rated capacities and tolerances.
of PARTS and TUBES, everything needed is included (less CRT & wire). All
L.F. Coils and Transformers are factory pre-aligned and tuned. You will enjoy
building it with “LIFE-SIZE easy to follow step-by-step ASSEMBLING IN-
STRUCTIONS” included with each KIT.

You receive a COMPLETE SET

‘99"
slashed to

#630 STANDARD TV KIT

Complete Siashed to $79.41

THIS OFFER MAKES TV HISTORY .. .
so low a onrice. for such high quality . . . Qualily

never ever

and improvements in components that will enable
the finished chassis to operate 107, (2%~ am) certain
16" picture tubes . . . This STANDARD KIT consists
of a complete set of parts, similar to those usei in
the famous RCA 2630 29-tube chassis, including all
tubes, speaker, resistors in correct 5%. 10%. 20%
tolerances, the new Cascode Tuner, etc. and the
Brooks LIFE-SIZE tnstructions (less CRT & wire)

was 39378 it $79-41

Brooks | |FE-SVZE Edivion

%630 TV KIT BUILDER SET of INSTRUCTIONS

BUILDING YOUR OWN #4630 TV CHASSIS is
now simplified with this COMPLETE SET OF
BUILDING & WIRING INSTRUCTIONS.

Covers all *630's, from the RCA 10 SET to
the latest SUPER DE LUXE 3l-tube 16" to 24"
RECEIVER. EVERYTHING AT A GLANCE—
LAYOUT CHARTS show chassis and compon-
ents in actual LIFE-SIZE with instructions along-
side the illustrations.

INDISPENSABLE for BUILDING, CONVERTING
or TROUBLE SHOOTING any %630 TV SET.

was $2.49 slashed $1

postpaid

@ HINTS FOR BETTER PICTURES ON 430TV
@ 630TV DIAGRAM WITH MODIFICATIONS
@ ILLUSTRATED TV CONVERSION MANUAL
@ PULSE KEYED AGC CIRCUIT DIAGRAM

@ RMA RESISTOR & MICA CODE CHARTS

was $100 Sl S O)€

THE NEW CASCODE TUNER
can now be installed in ANY TV set

“Brooks CASCODE MANUAL”

with easy to follow step-by-step instructions

was 50 SIaShed 25¢ postpaid

Send 20% of deposit with order,
balance on delivery F.0.B,

100

BROOKS RADIO & TV CORP.

RADIO-ELECTRONICS



www.americanradiohistory.com

A 74 was $39.89

Of Our Products With YOU

as a CUSTOMER’S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER!

P
THE "630 TV RECEIVER remains unmatched for quality and performance ¢ o o RCA designed and developed this set quality-wise no/ price-
wise * * o The original 107 set retailed at $375.00 ¢ + ¢ Subsequent TV sets serve to prove the sacrifice of quality for price ¢ « o what
berter proof can there be of its superiority than the tacrt that it is the choice of TV cngineers and TV techniciuns! Herewith we offer vou—YOUR BEST
BUYS IN TV!—AIl you pay is the price shown ® ® e Excise taxes have already becn paid by us. Names and numbers of manufacturers withheld
due to price cuts. Catalogs muiled on request. NOW you can own a =630 RECEIVER for less then an ordinary TV SET.

~—#630 SUPER DELUXE TV CHASSIS— ~—#630 TV SPECIALS ? litrshy xaown—

, Y Manufacturer
‘Licensed under RCA pafents Licensed under RCA patents

COMPLETE READY TO PLUG IN AND PLAY—Similar in characteristics THE LEADER—MODEL #1 for giant screen TV Performance
and features to the TV KIT at left ®* Manufactured especially tor us by 90° deflection, operates all 24” or 27" rectangular and 30" round
Nationally Known Manufacturer ¢ No eftorts or expense have been picture tubes. The last word in TV achievement * ldeal tar wall or
spiared in workmanship or materials. to make this #630 SUPER DELUXE custom-cabinet mounting ® Detailed technical data mailed on request.
TV CHASSIS the Best obrainuble for fringe arcas. clarity and all-around- however with the knowledge that this CHASSIS is a 30-tube =63) with
performance. Customers report reception better than 200 miles. Each ;’8:}; I()l}gcfﬂféol;])oivﬁn(l OUR guarantee, you need not hesitare sending
Set is factory aligned and air-tested o All parts carry the RMA three :

R e et A il Weg ) e G o] (| | s i G slashed o 3 625
us €0 £edUCe the PLICE L0, . vcimmer s $ 27 COMPLETE LINE OF #630's, SAME MFR.

was s] 57'97uoss crr  slashed to 142 ) J UHF/VHF VHF
MODEL #2 For picture tubes up to 24”. was $249.50 $139.50

/— \ Audio connection for use of externul amplifier. $224 55 51 70 55
slashed to § i
: A 2495 RADIO for 6% MODEL #3 was $2595¢  $139.50

Same as =2, but with Teue

SUPERHETRODYNE RADIO Fidelity Push-Pull audio amplifier. $23455 s‘ 7955

slashed to
550 to 1600ke o
bt fies i B el MODEL #1 For new 90° kinescopes. was $299.50 1252.50
that hts into a4 =63 & or (24" rectangular, 27" and 30").
can be wired into any TV SET, slashed fo $26955 s23625
PHONOGRAPH or AMPLIFIER, o ) )
complete ready to inscall with tubes MO_DEL_ #4 _ Similar to =2, with modi- $224.95 $179.50
andl] instruceions; lin (fActoty mseAldd fication including area control switch and p
g i y cadmium plated finish instead of nickel. $ 46 $ 55
CALEaNSs slashed to 202 ] 6‘ i
slashed $ 99 MODEL =5 Designed for the utmost in Was $209.95 $1:9.50
r Quality at an Economical price. y
to 1
dashed 1o 18896 #1345
(All complete, ready to plug in, CRT not included) i
. N P

NATIONAL'LY KNOWN BRAND GUARANTEED PICTURE TUBE

MOST desirable 5 sizes—ALL RECTANGULAR * * * BRAND NEW in Factory Sealed Cartons — With a Full Year Guaramtee

1 X /1 =21EP4B 11 90° N 90°
I 7 #17BP4A *20CP4B Aluminized #24CP4A = 27EPJA
Aluminized Aluminized Aluminized

was $29.63 was $39.74 was $44.68 was $66.24 was $82.57

\ slashed to $26-66 slashed to $35-76 slashed to $39-21 slashed fo $59-99 slashed to $74.3])
(" CUSTOM-BUILT CABINETS § #630 .2 TV SETS—from FACTORY to YOU )

5 LEADING STYLES in genuine mahogany or walnur (blond 10% extra) ® Ready drilled for any #630 TV chassis and cutout for any 167, 17", 197, 20”
or 217 picture tube at_no extras in price ® Also supplied with undrilled koob panel for any other TV set ¢ EVERYTHING NECESSARY ior 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 VOGUE The MANHATTAN The FUTURAMIC The MAYFAIR The TOWN & COUNTRY
Most Popular Style, Quality, Price Latest sensation in styling Exquisitely modern, with an ele- Patterned after the popular zredenza.
Table Model with tambour roll-in doors gance of simplicity in styling.  Available for »" size picture tubes.

H-25", W.26”, D-227

slashed to $3 5 n

H-87", W-287, D-2414"
Underneath mouiniting  for
W-25". D-237 127 speaker

was $59.37 -34
. $5343 slashed to $79

H-427, W-3687, D-247

H-41”,

H-40”, wW-26”, D-25“

Also availuble with inte- For 16", 17”,19”, 207, 217,
rior stripped for use with was $98.56 247 or 277 C.R.1Vs was $109.62
HI-FI equipment

slashed fo 569‘57 slashed to 588'70 slashed to sgB-SSJ

.
Wire, Air Mail or Phone Qrders
84 Vesey St.' Depi'. A, New York 7' N. Y. for fast delivery. Cortland 7-2359
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This SALE is RED HOT—We're Bustin’ Prices Wide Open

Stock up now on these top quality #630 and other TV PARTS for Kit Building, Replacements,
Experimenting and for numerous uses on many other makes of TV SETS and Equipment ()

COMPLETE PARTS LISTING FOR ALL 7630 TV SETS

Comprises set of parts for the original #630 STANDARD or the SUPER DELUXE.
Parentheses indicate amounts of parts needed in lots of two or over.

Slashed
was to

STANDARD CASCODE TUNER., incl. tubes $22.49 §i7.97
ESCUTCHEON PLATE, for tuner .69 .38
COMPLETE SET OF KNOBS. incl. decalx 1.34 .99
POWER TRANSFORMER, 2ufma. Y01T6  9.97 9.16
VERTICAL QUTPUT TRANS. 20472 2.69 2.24
VERTICAL BLOCKING TRANS. 208T2  1.32 .98
HORIZONTAL QUTPUT TRANS 2111 2.47 1.62
HORIZONTAL OUTPUT TRANS. 21175 3.98 2.97
FOCUS COIL. 247 ohms, 202101 2.29 1.63
FOCUS COIL, 470 ohms, 20202 342 2.93
DEFLECTION YOKE. nu® 201 2.97 1.14
DEZLECTION YOKE. (osine 70° 206001 3.98 3.45
SOUND DISCRIMINATOR TRANS. 20:K1 112 .94
tst PIX 1.F. TRANSFORMER. 202K2 .08 .88
2nd PIX I.F. TRANSFORMER. 202 1.08 88
Ist & 2nd SOUND L.F. TRANS.(2) 201K1 ca. 1.02 .69
H ZONTAL DISCRIM. TRANS. 208T8  1.49 .98
FILTER CHOKE, 62 ohms 147 1.5
CATHODE TRAP COIL. 202K4 1.08 .88
WIDTH CONTROL COIL. keved AGC IRIAG .79 .52
HORIZONTAL LINEARITY CO1L. 2MR3 .39 .19
3rd & 4th PIX COILS, (2) 2021.1 ea. .39 .19
FILAMENT CHOKES. (7) 204L1 ea. .09 .06
VIDEO PEAKING COIL. 203L1 .18 .08
VIDEO PEAKING COIL. 20312 .18 .08
VIDEO PEAKING COILS. (2) 20513 e .18 .09
VIDEO PEAKING COILS. (2) 5 .18 .09
1ON TRAP BEAM BENDER. touble 203D .98 .65
tON TRAP BEAM BENDER, single 203D1 .79 .52

Slashed

was to

PICTURE & SOUND. 10k ohms 1 mex. & sw. .19 .96
VERTICAL & HORIZ. 50k ohms 1 meg. 1.0 .69
BRIGHTNESS CONTROL. 50k ohms .44 .36
HORIZ. CENTERING, wirewound 20 ohms .57 .39
HEIGHT CONTROL. 2.5 wmegohms .48 .38
VERTICAL LINEARITY, 500 ohns 44 .36
VERTICAL CENTERING. wirewound, 20 phms .96 .69
FOCUS CONTROL. wirehound, 1508 ohms .98 .69
HORIZONTAL DRIVE. 20k ohums .44 .12

Slashed
Was to

40/10/80 mfd —— 45074507150 v 1.37 .98
40/40/10 mfd. ——150/150/150 v 1.49 .98
80/50 mtd — 450/50 v 1.49 69
40/10/10 mtd. —— 150/150/350 v. 1.37 .69
20/80 mtd —— 450/350 v 1.49 .98
250/1790 mtd —— 10/6 v .98 49

CONVERT ANY TV
ox 16” to 24” RECEIVER

ASSEMBLED KIT FOR THE 630 CHASSIS

Complete as pictured with other parts

was $15.98 slashed to s] 217
UNASSEMBLED KIT 5X% TV CHASSIS

was $13.98 SLASHED TO s] I 97

ILLUSTRATED CONVERSION MANUAL
SUPPLIED WITH EACH KIT

BROOKS RADIO & TV COR

102

Slashed
was to

PUNCHED CHASSIS PAN. cadmium nlated $ 4.87 § 3.96
630-IKIT, screws, nuts, rivets, washers 1.69 14
HI VOLTAGE CAGE ASSEMBLY, complete 3.73 2.66
VOLTAGE DIVIDER SHIELD & COVER 1.79 1.42
E' FCTROLYTIC COND. SUB-CHASSIS .84 .19
SOUND DISCRIMINATOR SHIFLD 1] 2
DFEFLECTION YOKE BRACKET .29 .18
DEFLECTION YOKE MOUNTING HOOD .59 42
FOCUS COtL BRACKETS set .49 .27
CATHODE TRAP COIL SHIELD .39 .19
CHASSIS MOUNTING BRACKETS sct of 4 .41 of%)
BRIGHTNESS & HOLD CONT’L BRACKET .59 .39
WIDTH CONTROL BRACKET .16 .09
TUNER SHAFT BRACKET 17 09
FUSE (.25 amp.} & HOL 24 .18
HV RECTIFIER. SOCKET ASSEMBLY. sgle .79 .59
HV RECTIFIER. SOCKET ASSEMBLY. dnl 1.37 .98
TV 6’ LINE CORD. with Loth plugs .29 .22
INTERLOCK SAFETY CONNECTOR (input) .17 .09
COMP. TERMINAL STRIP IKIT, ot of 30 .98 .69
AGC BRACKET & SOCKET .39 .19
MINIATURE WAFER SOCKETS (10 ed. .07 .04
MINIATURE MOLDED SOCKETS (2) oa. 12 .07
OCTAL WAFER SOCKETS (13} a. .07 0
CATHODE RAY TUBE SOCKET, 18” leads .39 .22
HV KINESCOPE LEAD. with clip .39 .22
AUDIO OUTPUT TRANSFORMER (8K6) .69 .49
8” PM SPEAKER, heavy alnico =75 magnet 3.9 2.64

12 PM SPEAKER. heavy alnico #5 magnet 6.94 4.67

#630 TV BASIC PARTS KITS

PUNCHED & DRILLED CHASSIS PAN
BRACKET & SHIELD KIT (i8 items)
VIDEO & ).F. KIT (19 items)

POWER TRANSFORMER #201T6
VERTICAL OUTPUT TRANSFORMER
VERTICAL BLOCKING TRANSFORMER
FLYBACK TRANSFORMER 3r2!I(T5
FOCUS COIL, 470 ohms z220202
COSINE DEFLECTION YOKE 70°

Including lifesize TV BUILDER INSTRUCTIONS

SLASHED TOQ $3255

was $39.49
®
UNIVERSAL 3isrne BRACKETS
Fits All Completees
1l o i Fg

picture tubes

iz

7 //
1555
SLASHED TO $4'97

picture tube.

was $6.97

H. V. FILTER CONDENSERS—(Cartwheels)

Slashed
was to
10kv ————— 500 mmf $ .67 8 .10
20Ky ———— 500 mum! (3} ea. .79 .39
[ d
1

#630 PARTS \ COMPLETE SETS

Slashed

Was to

TV WIRE & SOLDER KIT. for any set $1.49 § .98
VIDEO AND I.F. KIT. I9 items 7.84 4.99
VARIABLE CONTROL KIT. 9 control 5.83 3.97
CARBON RESISTOR KIT, 107 resistors 6.48 41.98
WIREWOUND RESISTOR KIT, 1 resistors 2.3) 1.76
BRACKET AND SHIELD KIT. 18 irems 8.63 6.44
ELECTROLYTIC CONDENSER KIT. ¢ cond. 7.37 4.96
TUBULAR CONDENSER KIT. 38 condensers 4.28 3.63
CERAMIC CONDENSER KIT, 2% condensers  3.37 1.98
MICA CONDENSER KIT. 11 condensers 1.38 .97
TFRMINAL STRIP KIT. set of 30 .98 .69
COMPLETE SET OF TUBES., 29 tubes 30.31 24.64

1 oo ASSORTED TUBULAR
CONDENSERS
All are Standard Brands
& desirable Sizes $364

$15.00 Value was $4.69 Slashed to

Slashed

1 00— ASI;OEFg:g'Il/E);gTT was $3.97 $288

Asst. Radio Electrolytic
19— CONDENSERS wer s1.74 $349

-l 5 Assorted TY Electrolytic

CONDENSERS wes ss.88 $497
100— conpensERs v 0 ¥372
100—conpensers «o: s ¥372
100— ‘ResisTors v s Y452
loo_ASST. PILOT LIGHTSWus g $448

144, 46, 47, & 51
100_ ASSORTED SOCKETS . 5279
was $3.97 s284

Octal, Loctal & Miniature 3392
100_ ASSORTED KNOBS
25 $263

SCREW & PUSH-ON

VOLUME CONTROLS
I —— ASSORTED, WITH SWITCH
Va, /2. 1, 2 meq. and others

.l VOLUME CONTROLS

—— ASSORTED, LESS SWITCH ;’1"_;4 $1 66

Vas 2. 1, 2 meg. and others

®
PULSE KEYED AGC KIT

Fines!, most accurate and the easiest Kit to in-
stall in a #£630 or in any other make TY receiver.
Ir_nproves performance, and insures a steady
picture on all channels.

COMPLETE SET OF PARTS
Including 6AUS tube & Instructions

was $4.59 SLASHED TO $2=99

)
72 OHMS COAXIAL CABLE

Silashed

was to
100’ — hank $ 181§ 3.99
500 — spool . . 22.99 19.16
1000" — two 500’ spools . 43.86  37.96

F=w= VYo
[Ea oo = L
R —="

®
300 OHM TWIN LEAD-IN

Slashed

was to
104 hank ............8 1.98 f1.12
580 — spoo) - . 8.91 4.99
10007 — two G0 sponis 17.82 9.7(!

L]
TV CRYSTAL-CLEAR LUCITE MASKS
Framed in Rich Gold Leaf Finish
Tube Size Overall Dimensions Was Slashed to
17" —Rect. 135" x 17°.....% 5.97....5 4.56
21'"—Rect. 153" x 2074". 8.84.... 6.92
24'"'—Round 20%," x 2614,"... 14.65.... 11.84
27"'—Rect. 211" x 2770 ... 15.48. ... 12.98
{Including Set of Rosettes)

®
TV PLASTIC OPEN MASKS

Used in conjunction with safety glass
Was Slashed to

17''—Rect. 144" x 175" .. ... $1.87

21" —Rect. 18" x 2255"...... 3.36..
24" —Rect. 211" x 244", .. .. 6.74

27" —Rect. 2|'72“ X 2T nsid e s 7.23. 354

TV SAFETY GLASg IN HANDY SIZES

21"

TELEPHONE

P.,84Vesey St., vet.2, NewYork 7,N.Y. czienos,

RADIO-ELECTRONICS
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OVER 100 BARGAINS!

SELEMIUM RECTIFIER 65ma . S 44
SELENIUM RECTIFIER 75ma —— 56
SELENIUM RECTIFIER [00ma .69
SELENIUM RECTIFIER 150ma. .. . .74
SELENIUM RECTIFIER 300ma 1.28
SELENIUM RECTIFIER 350ma.. .. 1.61
SELENIUM RECTIFIER 400ma 1.77
SELENIUM RECTIFIER 450ma. ... .. .. 1.89
SELENIUM RECTIFIER 500ma 1.98
4" PM SPEAKER, alnico #5, | oz. magnet. . 1.12
5" PM SPEAKER, alnico #5 | oz. magnet 1.19
6" PM SPEAKER, alnico =5 ! oz magnet 1.38
AUDIO OUTPUT TRANSFORMER (50L6) .29
AUDIO OUTPUT TRANSFORMER (6Ké) .49
AUDIO OUTPUT TRANS. (universal any tube} .79
YOLUME CONTROL, L/S 4 /p, 1 or 2 meg. .22

VOLUME CONTROL, W/S 1/, ‘2, | or 2 meq. .42

VARI-LOOPSTICK ANTENNA E———— ]
1.F. TRANSFORMER COIL, 456kc . .28
I.F. TRANSFORMER COIL, FM 107mc . .28
VARIABLE CONDENSER, 2 aang super .39
6-FOOT LINE CORD WITH MOLDED PLUG. . .14
SAPPHIRE PHONOGRAPH NEEDLE .49
PHONO MOTOR 78 rpm complete with 1.4, 2.62
PHONO MOTOR 3 speed complete with t.t.. 4.47
PHONG AMPLIFIER, incl. 3 jubss .. 4.68
FAMOUS MAKE CRYSTAL PICKUP 2.42
CRYSTAL PICKUP, 33, 45 & 78 rpm . 3.99
TOGGLE SWITCH, DPDT .39
100 WATT ELECTRIC SOLDERING IRON . 174
I Lb. ROSIN CORE SOLDER 40/60 .78
TV POWER TRANSFORMER, 250ma . 3.98
TV BACK CUP, for recessing CRT o .39
12—ASST. TV HANDY BRACKETS all for .95
12—ASST. TV COILS . ... _..all for .59
TV STATIONARY HV CAGE - .79
TV CORONA BUTTONS U ] |
CORONA RINGS .06
RCA FLYBACK TRANSFORMER, doubler fype 1.17
GEN, ELECTRIC AGC WIDTH coi .19
TV CONVERTER COILS .39

TV YERTICAL OUTPUT TRANSFORMER 1010 | .97
TV WIRE WOUND RESISTOR 5300/2-500 ohms .12

QUARTER AMP, FUSE .02
TV ELECTROLYTIC SUB CHASSIS. 7
TV CONICAL ROOF ANTENNA 2.69
TV CONICAL ROOF ANTENNA, double 4.88
TV FLYBACK TRANS. single IB3 2.54
COAXIAL CABLE, #RG-1I1U 1000 feet 87.50
TY 900 deflection yokes 5.98
TV FLYBACK TRANS. fcr 900 TV Chassis . 4.42
LUCITE TV SUB CHASSIS, for HV section 2.26

ELECTROLYTIC CONDENSER, 8mfd-450v .22
TV ELECTROLYTIC CONDENSER 1000/250mfd .24

TY PICTURE TUBE BRIGHTENER, compleie .99
TY S0c DEFLECTION YOKES. .58
TY FOCUS COILS, 250 ohms.... . .99
Z5ENCY $49.95 UHF CONVERTER, Comp. 29.97
PHILCO 539.95 TV BOOSIER, compiete 9.98
14" PICTURE TUBE, standard brand 14.37

5-TUBE TABLE MODEL RADIQ, complete 13.89
TY GENERATOR for TEST PATTERN 39.97
630 CHASSIS PAN, wilh sockets on. 5.94

UHF STRIPS—F, 22 25 26 27 28 33, 34 38 3
UHF STRIPS—F, 39, 40 41 45 46, 48 49, 54 3
UHF STRIPS—F, 55 59 &7 7/ 73 78 3.99
UHF STRIPS—K, (7, 24, 34, 39 45 48 57 73 3
UHE STRIPS—Q, 36, 39 45 46 55 &1 66, 69 . 3
VHF STRIPS—F, 6, 8, 10, 12 osc. or antenna .49
VHF STRIPS—Q, &, 8, 10, 12 osc. or antenna. .49

100—SMALL PEANUT TUBE CART. ["xi 2 .79
100—LARGE PEANUT TUBE CART.

100—5T TYPE TUBE CART. [1."x!/"x3%" 1.04
100—SMALL G TUBE CART. /5 x5 'x4l/," 1.29
100—LARGE G TUBE CARTONS 2"x2"x5" 1.59
100—EXTRA LARGE TUB. CART. 2/."x2//,"x6!/;" 2.67
RADIO TUBULAR CONDENSER .25-600v 12
RADIO TUBULAR CONDENSER 5-600v 19
RADIO TUBULAR CONDENSER 20,/20-150v .37
RADIO TUBULAR CONDENSER 50/30-150v .39
RADIO TUBULAR CONDENSER 16/16-450v .59
RADIO TUBULAR CONDENSER 40-450v. . . .64

Closing out excess stock of New Guaran-
teed Receiving Tubes in Standard Brands:

iM5—56  1Q5—.49, ILE3—.64, ILD5—49, ILB4—
49, 17549, ILCé—.49, 1LH4—.49, 6AK5—.69,
6C5—.52, bABT—.54, 6H6—.39, 6C4—52 6F5—.39,
6Q7—. 49 6J7—.49, bAT—.49, bAB—52, 4SD7—.49,

6SF7—.49, 6SF5—.45, £5J7—.49, bAV6— 54, 6SAT—.49,

68E5—.49, TF8—.49, TF7—.A49, 7Y4—.44 TV7—47,
TE7T—.49, TA8—57, 7TA6—.48, 12AL5—.49, 125J7—.45,
125K7—.49, 125A7—.54, 125R7— .42, 125L7—.39,
125G7—.52, 14A7—.49, 25L6—52, 25A6—.49, 35A5—

56, 37—.07, 39/44—.07, 43—36 1B3—74, 5U4— .49,
6AT6—.42, 6ALS—.44, LAGS5—59 6J6—.59, 6AUL—5T7,
6ACT—.99, b6SN7—.72, 6SH7—.48, b6SK7—.49, 6J5—
.36, 6BG6—1.87, 5V4—I1.19, 6K6—59.

BROOKS RADIO & TV CORP.

84 Vesey St., Dept. A, New York 7, N. Y.

OCTOBER, 1954

RADIO
AN EFFICIENT

CW DETECTOR

By CHARLES ERWIN COHN

N most present-day communication
sets, an ordinary diode detector is
used for CW reception. The b.f.o. volt-
age is coupled very loosely through a
gimmick capacitor. This system has
two major disadvantages. First, the
b.f.o. voltage in the diode detector
generates an a.v.c. voltage even with
no signal applied. This loss of sensi-
tivity prevents the use of awv.e. for

CW reception. Second, the loose coup- |

ling to the b.f.o. causes a considerable
reduction in conversion gain in the
second detector.

Since CW detection is essentially a
conversion process. the circuits used in
superhet conversion could be used. The
first that comes to mind is the conven-
tional pentagrid ecireuit, with the oscil-
lator section used as the b.f.o. How-
ever, this cireuit cannot be used because
the oscillating space charge produced
in the oscillator section induces a volt-
age on the signal grid, depending on
the impedance presented to the oscil-

lator signal. Since the b.f.o. is tuned
very close to the i.f., the impedance is
very high. Enough voltage will be

induced to block the tube. This is the
same action used in the gated-beam FM
detector. This effect can be overcome
by reversing the order of the grids,
using the first grid for signal and the
third ¢rid for oscillator injection. This
is shown in the diagram.

A separate oscillator must be used.
But this is no disadvantage, as the
only extra cost is that of the tube. The

RFC,

2.5MH

6SATCR EQUIV.

LAST LE AMPL,

-

50up o

s g WEG L thie
CATH| >

6J5
OR EQUIV.

IH

Schematic diagram of CW detector.

b.f.o. may be shut off by the switch in
its plate circuit (under this condition
the grid leak and capacitor in the first
grid ecircuit will detect phone signals).

Almost any pentagrid tube can be
used. The connections are shown for
a 6SAT (or 6BEG), but a 6A8 may be
used. If extremely large signals are
to be handled, the 6L7, which has a
remote-cutoff first grid, is preferable.
Phones are shown in the plate circuit
because this detector will give ample
headphone output with the usual run of

New, 300-page
Centralab
Control Guide
No. 14

Here’s the place
to look

when you want service facts
on any radio or TV cortrol

At your
Centralab distributor... $1.50

Here’s the only up-to-cate reference
book that lists «l/ the radio and
television controls used since 1§27
by every set manufacturer. Just Inok
at this partial table of contents:

® Centralab Control catalog pages.

® Popularity listing of stock.

television controls.

® Index of television manufacturers.

® Complete television guide list.ngs.

® Popularity listing of
stock radio and audio contro s.

® Index of manufacturers of

radios and audio equipment.

® Complete radio guide listing=

® Complete audio guide listings.

® Control replacements listed

by part number.

® Complete specifications f CRL

custom controls.
® Cross-references from CRL
numbers to manufacturers
numbers, with popularity listing.

® Listing of discontinued
Centralab part numbers and
current replacements.

® Cross-reference of control

manufacturers’ part numbers.

® Complete listings on the new

“Fastatch” Duals and
“Snap-Tite” Controls.

We miss our guess, if you don't
find the Centralab Volume Cantrol
Guide No. 14 one of the most helpful
working tools you have — in the
time it saves you — and in the
money it saves you.

Ask vour Centralab distributor
to let you see a copy. See if you
don’t agree that it's the higgest
dollar-and-a-half’s worth you've -un
across in a long, long time.

Then take advantage of this
bargain, as a sound investmeni in
your business.

G-1554

193
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INSURE CUSTOMER SATISFACTION ...

OHMITE

1.f. signals. If a speaker is desired
the headphones can be replaced in the
circuit with an audio transformer or
choke for coupling to the output stage.

This circuit has two important advan-
tages over the usual diode detector with
loose b.f.o. coupling. Iirst, the sensi-
tivity is very much greater. In fact
if you rig up this ecircuit temporarily.
with a signal generator to grid 3 and
a short indoor antenna direct to grid
1, you can get clearly audible signals

() o from the local broadcast stations. Such
D ® extreme sensitivity simplifies receiver
design by reducing the gain necessary
COMPOSITION in the rest of the receiver.

| The second great advantage of this
' on CW signals, since the b.f.o. is almost
RESISTORS I completely isolated from the i.f. circuit.

|
i

circuit is that it allows a.v.c. to be used
The a.v.c. should be taken from a sep-
| arate rectifier fed from the plate of the
last i.f. tube (see diagram). Here a
) 1N54 high back-resistance diode is used
as an a.v.e. rectifier, with the diode
back resistance serving as the load for
the circuit. Of course, the b.f.o. c¢ir-
cuits should be well shiclded to prevent
I b.f.o. voltage from getting into the i.f.
or front-end circuits by stray coupling.
This can cause blocking of the a.v.c.
and birdies due to harmonics. IND

Dirty Word
by Jeanne DeGood
Ah, dust we are—
To dust returneth;

If dust we are,
It maketh me burneth.

A dusty chassis
Cannot be seeneth—
They leave the chassis

. . . . For me to cleaneth! l
® You can eliminate “call-backs” and insure customer satisfaction |

by standardizing on Ohmite “Little Devil” composition resistors. -
These tiny units provide an extra margin of safety on your repair ; , :

jobs. For example, they are rated at 70C instead of the usual 40C Radio iEbtrtp-thbc Brars ?(gu
.« . and they meet all test requirements of MIL-R-11A, including

In Gernsback Publications

salt water immersion and high bumidity tests without wax impreg- T el

nation. Ohmite “Little Devil” resistors are available in 13, I, and Founder
> e S . & ;. 5, Modern Electrics ... .
2-watt sizes (£59% or =10% tolerance) in all RETMA values. Wiretoss Aesoeratin o Am

Electrical Experimenter
Radio News .. ..
Science & Invention .
Television
Radio-Craft
Short-Wave Craft
Television News

Order from your distributor, today.

Other Dependable
OHMITE Products

Some of the laryer libraries still have copies of ELEC-
TRICAL EXPERIMENTER on file for interested

~ readers.
L -
Type AB Noise-Free Potentiometers BROWN DEVIL Wire-Wound In oc+°ber-. 1920 Science
Resistors and Invention (formerly

Electrical Experimenter)

Reporting Yacht Races via Radio, by

Be Rd;ﬁl‘wd/z

Write for | Donald MeNichol
® Stock Radio Power Transmission, by Samuel
Catalog Cohen
~_ 7 Simplest Lor}g Wave Receiver, by
~4 Elliott A, White
OHMITE MANUFACTURING CO. How to Become a Professional Radio
DEPENDABLE RESISTANCE UNITS [JRYV7S Iy Ay ey T Man, by Pierre H. Boucheron
(Suburb of Chicago) Ship’s Radiophone Heard 500 Miles
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Enough words have been written
0 UTP E R FO R M about TV antenna performance. Now,
see the facts for yourself! Compare any

of the new PHILCO Super Perform-

A.NY eqUivalent type antenna or ance TV Antennas with any equivalent

type on the market. If the new PHILCO

does not give you the finest picture
OUR possible, your money back for the
antenna plus your labor costs up to

A gty

$10.00. Here at last is rea/ guaranteed
performance! PHILCO TV Antcnnas
an provide gains up to 15 db in some
models . .. strong signal pickup...

high front to back ratio. Powerful
OR COSTS Conical ... all-aluminum VHF Yagis,
engineered for quick rigging . . . light
weight. Stacked versions provide top-

quality fringe area reception. Six UHF
BA Yagis cover the entire UHF spectrum.

GET YOUR "FREE RIDE” WITH PHILCO e SEE YOUR PHILCO DISTRIBUTOR!

PHILCO CORPORATION

ACCESSORY DIVISION
““A’" and Allegheny Ave.« Philadelphia 34, Pa.
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QUALITY...

Buy /.0

B o L R — S —

New, £ INSTA-LOK" Clamp

Uses

Famous

T
VARI-CON

ADJUSTABLE For Higher Gain On The Channels Of Your Choice

CHANNELS
2 thru 83

10 seconds assembly and peaking time
e Only antenna with spring dampeners—lessens element breakage

“Insta-Lok’ Clamp, revolutionary new parasitic element support

for instant, permanent alignment. Locking strength exceeds
S element strength.
T ‘
AN New Mycastyrene insulators.
N8 Available in 1, 2, 3 & 4 bay models for ultra-fringe or all-
ZZ19L Twin-Six channel reception.
\ fo/
N vl 88 ULile) 66
[ S=s, : . V
) Far superior construc- Three dipoles pro- /4 )
tion. Rugged, foolprogf vide excepfionc[l__ly high / ,/
—easily instalied. gain on all VHF chan- /#7471 J/i
C44 FDLH PcrcSId”% elements sup- < ne!ds. Elxclusive RIO | j;.
ported by TRIO's revo- < grid relflector gives im- ¢ ;
m lutionary new Insta- \\\ proved performance. l/i;/f/
s Lok™ clamps. Low chan- % Extremely rugged yet é,{/" -t ///T:
‘ 3 nel dipoles supported | lightweight. Pre-assem- _ .,/\,—f—— N
s by the strongest conical bled — simply unfold :m
R g head made. No vibra- and tighten reflector .
UBT-4 SQ-1 tion — No element and dipole assemblies.
shedding. Completely Three vertical braces
- - pre-assembled.  Avail- on reflector screen for
R pl able in single or two l increased strength.
- e bay models. Avallable in single or
" == two bay models.
|

GRIGGSVILLE, ILLINOIS
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Inlenna @eveéﬁmm/

50 Series

100 Series

The New TRIO

“ARISTOCRAT”
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AMERICA’'S MOST
DEPENDABLE ROTATOR

THE TRIO

“ARISTOCRAT®

NMOW ...

I/

U((Zﬁ 1eUCA)
anosl

égaw/tfwﬁ

The sleek, modern, low silhouette of
the new TRIQO rotator control case
marks a new high in styling.

Beauty, here, is more than skin deep since its low

center of gravity makes it tip-proof! Note, too, that

Switch  and  direc-
rional controls are
located at top rear
of case for most con-
venieat manval oper-
ation. Lighted dial
permits operation in
darkened roam and
also indicates when
rotater 1s on When
an, pointer always
;hows exact position
of antenna.

there are NO unsightly control knobs or switches to spoil
its beauty. These are located at top rear of case —
where your hand naturally rests in operation of rotatar!
There is no obscuring the easily-read lighted dial.
Available in either blonde or mahogany, the unit with
its graceful flowing lines blends perfectly
T Saie B with any decor.

£ —

| THE TRIO v Yes, America’s most dependable

«ARIST(]CRAT” “ rotator is now America’s most

... CULMINATION OF
SIX YEARS RESEARCH
AND PRODUCTION

w# Only Rotator
With Two Motors

beautiful as well!

e ——

¢ Only Rotator
With Two-Year
Guarantee

_OCTOBER, 1954 107
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ala
U.ILF. FREQUENCY METER
Patent No. 2,681,434
Harold A. Wheeler, Great Neck, N.Y.
{assigned to Boonton Radio Corp.)

Grid-dip meters are useful only to about 300

cannot be brought close enough to the external
circuit being tested, readings become erratic.
This new instrument can make measurements
even at 1,000 me. It transmits a signal that is
reflected by the external circuit. Reflected power
is maximum when the external circuit and the
frequency meter are in resonance.

The dingram shows a triode oscillator such as
pencil-tube type 5675. A syuare-wave generator
modulates the carrier (S in position A). This
wave is transmitted from loop L1 to the external
tank. Reflected energy is picked up by loop L2.
The loops are fixed at right angles to each other
so that there is negligible coupling between
them. The carrier is rectified by D1, and the
modulation is amplified. The a.f. is rectified by
D2 and delivered to the meter. Tank circuit L-C
is tuned until the meter indicates maximum de-
flection. Then this tank, which is calibrated,
shows the frequency of the external circuit.

An a.g.c. feature is used in this ecircuit. Tt
may be a constant-current tube controlled by D3
to maintain constant input to the oscillator. Grid-
dip meters cannot use a.g.c. because it would
eliminate variations in grid current.

When an external oscillator is measured, the

YVY

EXTERNAL TANK
UNDER TEST

mec. At higher frequencies, because the meter
0s¢ - )
RFC W 03
— r—ff—l"——f L2 u
Jic l"’ = Dl'] P!
= <
I o= 3
4007
RECT-
ANGULAR
V

switeh is thrown to position B. This disconnects
the a.f. modulation and the meter is switched
into the grid circuit of the oscillator. It also
grounds the tube plate (through a choke and
resistor) ; the oscillator then acts as a diode.
The external oscillations are picked up by L1
and fed to the tube. The rectified r.f. is indicat-
ed on the meter. As before. L-C is tuned for
maximum reading, whereupon this tank is in
resonance with the external oscillator.
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Compiled by 7
M. N. Beitman,
radio engineer,
teacher, author,
& serviceman.

SQUELCH

Patent No. 2,681,989
Thomas W. Cunniff, Newark, N.J.
(assigned to Int'l. Tel. & Tel. Corp.})

Background interference is a serious problem
when a microphone is used in a noisy location
such as an engine room or husy factory. It is
especially noticeable during absence of trans-
mission. when there is no signal to override it.
This squelch circuit blocks the amplifier and
quiets the speaker during such periods. Gain
is restored when the microphone input exceeds
a predetermined level.

Normally the amplifier is blocked by the bhat-

AMPL WITH AGC

|
|
|
!
i
i
|
! |
=L i |
i ! ;
1= | 1
VLY eeacoer | qawem
e _ i
tery voltage. Multivibrator V1-V2 is also
blocked. When the mike is spoken into. the

positive peaks of the signal unblock the V1 grid.
The multivibrator triggers and creates a positive

T elevision

. SetV.lC'\“g C’

sroet
OB HOMY
cness TREGHOH AR
-

ouxse

television =servieing. These

courses selling for

ing clse to pay.

UHF. alignment,

use test equipment. and
ufacturers.
coupon
TV

toduy and use
course at our risk.

PRACTICAL, NEW, LARGE

Here is your complete training in
new .
sons cover every fact, adjustment and o
repiair of every type and make of TV
rececivers. Giant in size, mammoth in
scope. juxt like other correspondence
over $150.
am:zing offer permits you to obtain
the eourse complete for only $3, noth-
Easy-to-follow, well
illustrated lessons on circuits, picture
faults, adiustments, short cuts, about
antenna problems,
trouble-shooting, service hints. how to
many
tical sections prepared by leading man-
Just published. Send trial
the complete

Sati=faction
guaraniced. Your price for all lessons
in large manual form, complete, post-
paid, only %3. Send trial-eiiupon now.

RN NE NSRS EE RN NSNS NE I NN AN AN NS E A RSN IN NN SN AN 4N GGG NAN RS RA RO NN

COVERS EVERYTHING IN TV

Jet these lessons take you into TV serv-
icing the e way. The very firsi lcesson
this sensational course tells how to do
simple #repairs. You start earning money
immediately. Second lesson tells you what
is wroag, by just looking at the picture —
no instruments used. Lessan 4 has 32 larpe,
8% x 117 pages and 28 large illustrations on
practical antenna installations and improve-
ments.  Another 12 lessons deal with trouble-
shooting, stagger-tuned  alignment, inrer-
carrier sets, UK converters, use of TV rest
equipment, picture analysis, new cireuits,
TV taets that puzzled yon will be qiickly
cleared up. Yes, you will tind yourself doing
TV vepairs in minutes — instantly finding
firults or making all needed adjustments. Ex-
amine this course for 10 dags in vour own
home. Look over this collection of material,
read a few Jessons, apply some of the hinis,
Then decide to keep the lessons at the hargain
cust of $3 (full price), or return the material.

les-

Our

prac-

H
H
- L ORDER COUPON :
RADIO & TV Manuals NO-RISK TRIAL ORDE :
Your complete source of alt needed d H
RADIO and TV diagrams and service SUPREME PUB“CAHONS,IMO Balsam Rd., ngl'llﬂlld Plll’k, ILL.:
LN data. Most amazing values. Ktill sold at . i N -
A’w’l-oﬂ"”"v'“/”{ pre-Korean prices. Only $2 to $3 per vol- & Send TV manuals checked below and Radie | Ratio Diagram Mansl;asls H
ume. Lvery Radio manual coniains large manuals at riwht. Your satisfaction guaranteed | O New IQS-% Manual. .50 H
1954 schematics, all needed alignmont fi"l“-*i or your money refunded. 0 1953 Radio Manual, $2.50 &
parts lists, voltage values. tiimmers, dia isi s oy 1 B 1. O 1952 Radio H
—— ] stringing, and service hints. Iuach TV O New Television t'er.vncmg (‘To‘urse. gompleterpns I 1951 Diagrams] EACH =
l o } manual is a practical treatise on servicing O Latest 1954 Television Servicing Manual, only. .$3. | L 3 s
| Television | @ full years scts. with giant blueprints, & 0 1953 TV Manual, $3. (] 1953 UHF Units, $1.50 | [11950 Manual { $2.50 :
. waveforms, hin(s, alignment n‘nd voltage O 1952 Television Manual, $3. 0 1951 TV, $3. 7 1949 Radio K E
Eohd RIS c’nluii‘shy "f‘é’.d‘é“‘égﬂu.i"é"f{i‘ ofbflewscemllg\(:-n O 1950 Television Manual. $3. 0 19as v, 3. | D118 2 PRICED :
L a & G 4 § -
2 1 priced Supreme service manuals. 0O 1948 TV, $3. 0 1947 TV & FM, only $2. | g :gjg 2 AT ONLY H
e e O I am enclosing $......... Send postpaid. I O 1942 ; $ E
S . P /. t ° O Send C.0.D. 1 am enclosing $....., deposit. I 31941 o E
1lp ‘2'/' ‘2 llZ’ ‘l () 01940 @ H
r - 1 ’C ] 115 SNENT M 5 0 G800 0380 00 Qa0 L DEOD DA 000 0 DO QL 00 =D|939 : EACH E
! 0 19261938 Manual, $2.50 §
. s H
Sold by All Leadlng Parts Jobbers 8 AdQress: .esuenvenenieiesaraenteasqeensea-s | O Master INDEX only 25¢ £
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YOUR IEI_IECTRONIC
EQUIPMENT

Demands Highly Specialized

THE MANUFACTURERS
AND SERVICE MEN
WHO SERVE BEST

ety Beld

WIREMAKER FOR INDUSTRY
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WHEN YOU THINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS

110

JUTSTANDING for HIGH FIDELITVY!

et

v COLLINS

TUNERS

and

AUDIO PRODUCTS CO.

Each Collins Tuner Kit is complete with
punched chassis, tubes, power transformer,
power supply components, hardwaore, dial
assembly, tuning eye, knobs, wire, etc., as
well as the completed sub-assemblies: FM
tuning units, AM tuning units, IF ampli-
fiers, etc., where applicable. All sub-
assemblies wired, tested and aligned ot
the factory make Collins Pre-Fabs Kits easy
to assemble even without technica! knowl-
edge. The end result is a fine, high qual-
ity, high fidelity instrument ot often less
than half the cost — because you helped
make it and bought it direct from the
factory.

r pUH
7 4 -&f:
FMF-3 Tuning Unit $l 525

with AFC $18.75
The best for FM. The most sensitive
and most selective type of "‘front end’’
on the market. 6 to 10 microvolts sen-
sitivity. Image ratio 500 to 1. 6J6
tuned RF stage, 6AG5 converter, 6C4
oscillator. Permeability tuned, stable
and drift-free. Chassis plate measures
612" x412"'. In combination with the
IF-6 amplifier, the highest order of
sensitivity on FM c¢on be attained.
Tubes included as well as schematic
and instructions. Draws 30 ma. Ship-
ping weight FMF-3: 212 Ibs. Dial ovail-

able @ $3.85.
$‘I 975

IF-6 Amplifier

6 Tubes, Shipping Wgt. 3 Ibs.

NOW! , ..

with AFC

FOR USERS OF COLLINS TUNERS:

Receive $5.00 credit toward the new
FMF-3A front end! Mail us your old
front end with $13.75 and we will send
you the new, improved FMF-3A with
AFC, or, remit the full amount of
$18.75 and when we receive your old
unit in return a check will be mailed
you for $5.00.

AM-4 Tuning Unit $2450

Yops in AM superhet performance! A
3-gang tuning condenser gives 3 tuned
stages with high sensitivity and se-
tectivity. Assembly is completely wired,
tested and aligned: ready for imme-
diate use. Frequency coverage 540 KC
to 1650 KC at o sensitivity of 5 micro-
volts. Tubes &6BA6 RF amplifier; 6BES
converter; 8BAS IF amplifier and 6ATé
detector.. Draws 30 ma @ 220 volts.
Mounts on a chassis plate measuring
4"x7%’', Shipping weight 2V2 Ibs.
Dial available at $3.85.

oty Audio Produch Co. 1t 10 ne way
ofikowd wirh Cothuns Rod.o Co

$55

with AFC $58.50
The FM-11 tuner is available in kit form with the
IF Amplifier mounted in the chassis, wired and
tested by us. You mount the completed RF Tuning
Unit and power supply, then after some simple
wiring, it's all set to operate. 11 tubes: 636 RF
amp, 6AG5 converter, 6C4 oscillator, 6BA6 1st IF,
(2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6ALS
discriminator, 6AL7-GT double tuning eye, 5Y3.GT
rectifier. Sensitivity 6 to 10 microvolts, less than
2 of 1% distortion, 20 to 20,000 cycle response
with 2DB variation. Chassis dimensions: 12142"
{llustrated manual sup-

FM Tuner Kit

wide, 8/ deep, 7' high.
plied. Shipping weight 14 lbs.

7750

with AFC $81.00

The original 15 tube deluxe FM/AM pre-fab kit
redesigned on o’ smaller chassis. The tuner now
measures 14" wide by 12'' deep by 7V2'’ high.
This attractive new front and dial assembly opens
up new applitations where space is at a premium.
Kit includes everything necessary to put it into
operation—punched chassis, tubes, wired and
aligned components, power supply, hardware, etc.
Kit comprises FMF-3 tuning unit, IF-6 amplifier,
AM4 "AM tuning unit, magic
eye assembly and complete
instructions. All tubes included.
Shipping weight 19 Ibs.

FM/AM Tuner Kit

. RE-10

P O Sox 349,
Tel. Whvﬂeld 2 41’0

3 FM Tuner Kit D FM/AM Tuner Kit(l FMF. 3Tun|ng Unit
l ith AFC AFC

[0 with AF Ow [ wit
' O IF-6 Amnhﬂer 0 AM-4 Tuning Unnt
NAME . ms —_
I ADORESS
lcnv £ 77N | e ———————p— -

' Amount for Kil $ ... See weighis, odd shipping cost ...

§ Totol omount encloted $ Check [J Money Order 3

RECEIVERS

square wave. Then V3 conducts. The drop across
R opposes and overcomes the battery voltage.
Now V4 also conducts and clamps the amplifier
grid at ground potential.

Network R-C is designed for minimum charg-
ing time, so the siuelch goes into action yuickly.

R.F. EQUALIZER
Patent No. 2,682,037
Stephen Bobis and Walter R. Lundry,
Summit, N.J.

(assigned to Bell Telephone Labs, Inc.)
Audio lines are often edualized by filters. The
method described here is also applicable to r.f.
lines. Each network (N1, N2, N3) is tuned to
a different frequency within the desired range.
This may be in the video-frequ(’ncv ranyge, for

FLITIL]

example. Each network has its own loss con-
troi to remove peaks or dips in the frejuency
response curve.

Z1, Z2 ure used to Hatten the curve ut the low
or high erids. or to compensate for defecis in
the frequency response of Rs or Ri.

LOW.VALUE CAPACITOR
Patent No. 2,677,799

Harry R. Foster, Lake Valhalla,
and Elmor E. Crump, W. Caldwell, N.J.
{Assigned to Ohmega Laboratories)
Certain compounds of titanium show re-
markahle properties. Their dielecirie eonstant
is very high. being 1.000 or more. Further-
more, this value is variable over a wide runge,
and ean be controlled by a voltuge ucross it,
These characteristics were described on page
92 in the IFebruary, 1954, issue.
—_—
]
|
IN3ULATOR |
1 ~
sceew [ DICLECRIC
AT _1 |
sttty [ /) M
PR EYa
| car wHiskeR

Fie.l
Previous capacitors of this type hnd rela-
tively large values, beciuse the dielectric con-
stant is so high. For v.h.{, work. low capaci-
tance ix needed in tank eircuits—for example,
TV sweep generators. This invention fills a

100 ] 1 T
| } |

CAPACITANCE - ppt

200 300 600 &0

definite need by disclosing a capacitor with
a value smaller than 100 ppf. Iis construction
is shown in Fig. 1.

An insulator holds a block of metal as
shown. The inner surface of the metal is coat-
ed with a very thin layer of the hirh-dielcetrie
material. Then the free side of the dielectric
is painted with a dot of silver. A catwhisker,
adjusted by the screw, contacts the silver.

(Continued on paye 114)
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DELCO RADIO CAREFULLY CONTROLS THE MANUFACTURING
OF ITS SPEAKERS TO ASSURE HIGHEST POSSIBLE QUALITY

b

In the audio test booth, the speaker is checked
for its ability to deliver good listening. In the
background you can see a small section of the
speaker production line.

OCTOBER, 1954

High quality in the final product can be had only
through rigid quality control. Take speakers. for
example. Speaker baskets are formed in our stamping
department. Special machines wind the voice coils.
On the assembly line the cones are secured to the voice
coils and then assembled with the basket. All along the
line inspectors have been checking and rechecking.
Then, the speaker is magnetized and goes into a speaially
designed sound booth for a final check.

This continuing quality control is one important reason
why Delco Radio replacement parts assure customer
satisfaction. Made by the world’s largest manufacturer
of auto radios, they are available from your UMS
Delco Electronic Parts Distributor.

N ' DELCO RADIO

DIVISION OF GENERAL MOTORS CORPORATION, KOKOMD MNDIANA

A GENERAL MOTORS PRODUCT [oec:. IA UNITED NOTCRS LINE

m
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HERS*.isco. BIGGEST BUYS!

FIL. TRANSFORMER OIL COND. DUAL 41000 s | 1 KW ANT. CHANGEOVER
PRI. 117V. 60 cycle MFD VDC PRICE  13.5220 vac. 1.95 RELAY
v 6 330 vac. .95

Sec.,

221 6.4v }2amp.
£26.4v 10amp.
#3 5.y Jomp.
=45 v3amp.
=55.v3ame,
762.5v 1.75/amp.

s4.95

SIZE: 5%’/ x 5% x 574" H.

110 VAC
60 Cycle
15 Amp
2500 Volt
D.P.D.T.

PAPER CAN
MED VDC PRICE

BUTTERFLY CONDENSERS

TYPE A—106-330 MC~
Antenna Type

TYPE B—300-1000 MC-
Uses 368AS tube

TRANSFORMER
29887 p P 616'S 25 watt
PRl 5000 Ohms

YOUR
CHOICE

PHOTO-FLASH
SPECIAL!

output. Sec. TYPE C—300-1000 MC-
S00" Ohems, Sec. | 10 00 wo e pace fll oapns. S495
#2 600 Ohms. 10 1500 4.95 | 525 450 $9.95

Sidetone 15 to
15,000 cy. flat.

MODULATION and DRIVER

DUAL 4.5 120MA. .. ... .. TRANSFORMERS
G G UL L 43 '7oma 3 1.95 $495 fo
g L) DUAL TH 400MA . . .... .. Both

fhane plug and
jock IK3& 3
BINDING POST,

4.2H 75MA........ Modulation
trans. 815 Class
AB2 56 Wott
DRIVER, 6SN7
to Modulator,

VIBRATOR SUPPLIES
YOUR CHOICE

15H 80MA 385 OHM . . . ..

. $5.95

TELEGRAPH
SOUNDER

72 UH Powered
Tron Cores.

2 METER ANTENNA
GROUND PLANE

2-7H. Swinging 550MA

PLATE TRANS.

w’;\ only

PE 117C

C12 66-AFJ
144 MC to i 5995 s 95 lnpulib ou,nlzv Ec 10 Sup-
156 MC , 1 Do o s, " 995
e > PE 204C

RS 60 ¢y
Jamp. Sec..6400
Vamp. 6% x

5995 )

HERSHEL Ziaco.

Input 12V DC. Supply Fil.
and Plate Supply, Used
with EE99.

Main Lline 150
ohms. Attn, C AP,

5245 GRAND RIVER
Detroit 8, Michigan
Phone TYler 8-9400

TERMS: ¢q
 Cash with
?‘?WgngALANC[ 01?0..' & 2'3
ALL PRicys RATED “aAcoumcs
ik NET FOB. DETRO"S
ise Subjecy o Prior ga, i
.

OW...PLAY th | RECEIVING TUBES
ykiwk.itglRADYEtD ?I.ANPEEws BRANDED—INDIVIDUALLY BOXED
- \ GUARANTEED 6 MONTHS
WITH FULL FREQUENCY RANGE ‘ 6AQ5 .S.50[6C4 ...... $.40 [ 7A7 ...5.69
6AT6 .. .40 65A7GT 555|786 ... .69
|| 6AUE .. .45]6SK7GT ... .53|7B8 ... .69
20.15,000 || 6Ave .. .40 6SN7GT ... .59]|7C5 .59
CYCLES | | eBA6 .. .a0] 6vsGT .50 | 7E6 .39
a1 7.57) 6BE6 40| 6Xa ...... .40 | 7v4 .69
INCREASED \ TERMS: 250/(er:: 'o; typc: IHOt “s(::;d) Ord. e
FIDELTY & | | | 53500 witn fal) remittonce,  repaia to. yau  in
’% 4 )//r :RAENQGU:NCY (:z:i:;;or:v:?r:i:;.i;A‘;mz:u;ess-os‘;bJect to change without
HIGH FIDELITY
§ DYNAM[‘, Z& | repucep DORIAN ELECTRONICS CORP.
HUM and 89-39 163rd St., Jamaica 32, N.Y.
CONVERSION KITS DISTORTION

At last, exciting new High Fidelity per-
formance from home type tape mecha-
nisms . . . record and playback HEADS
need no longer be a limiting factor in
frequency response and fidelity.

DYNAMU’s superb new precision
and quality will deliver previously un-
obtainable response to the input of
your amplifier . . . 20 to 15,000 cycles at
7.5”! Play the new pre-recorded tapes
with full frequency range!

DYNAMU Conversion Kits contain
all components to convert your re-
corder. Complete illustrated step-by-
step instructions are included for in-
stallation and electrical changes.

CONVERSION KITS FOR LEAD-
ING RECORDERS AVAILABLE. . ..

SEE them, HEAR them, NOW . ..
Ask your Hi Fi Dealer.

WAY

DYNAMU MAGNETRONKS.CORPORAT

A Division of The HOIEO Co., Inc.
Maico Bldg., Minneapolis, Minn.

112

OPPORTUNITY ADLETS

Rates—45¢ per word (including name,
address and initials). Minimum ad 10 words.
Cash must accompany all ads except those
placed by accredited agencies. Discount,
10% for 12 consecutive issues. Misleading
or objectionable uds not accepted. Copy for
i\losv. issue must reach us hefore Sept. 15.
954.

Radio-Electronics

25 W. Broadway, New York 7, Y.

8” & 127 H1-FI

SPHAKER (PAIRS ON ALL MAKI
P 70 Veser St..

sprakers t ale. Awprite Speaker serviee,
New Yok 7, N.Y.

ALL MAKIES of test equipnient repaired. amd kits con

structed. Send for free infonmation. Bigelow Eleenonics.
Tioneer Road, Leuluh Michizan.
TELEVISION FOR EVERYDRODY: eath tul P po

Tul no  theory,

from  AMulenta 1¢ tre )
Anu arbor, Michivan

Lursha, 91¥ Bath,

SPEAKER RECONING: Guaranteed workmanship. C&M
Recone Co., 255 Tiowa St., Trenton 9. N.J.

BEST TELEVISION ANTENNA made $4.95. Deir. 1078
Taylor, Vallejo. California.

DIAGRAMS FOR REPAIRING RADIOS §1.00. Record
Changer, 1.50. Television $2.00. Give Make, Model
Diagram Service, 672-RE. Nartford 1, Conn.

CUSTOM BUILDING AND CALIBRATION OF STAND-
ard kit test equipiuent, Iivath, Eieo, ete. Write I ice
Iist. C. Duval, Linlier DBeach, Va.

NOW AT LAST. A pocker F-M radio self-contained funes
87.5 to 108.5 MC. plans $1.00 and self -addressed envelope.
6000 niile range 5 i lers

subminiature set 515 ke to 1
plans 50¢ and self-addressed envelogpe. Beginners hroatl-

cast kit with subminiatire tube, less batteries an plione,
$6.95 postpaid, U8 only. 25%  depoxit on all (.0 D,
orders.  Ekeradio, N. Fair Oaks Ave., Pasadena,

Calirornia,

128 pave TOOL CATALOG $1.—EXCELSIOR. 109
Tibet, 1t Paso. Texus.

REPAIRED — New  modein Tab
and 1¥pes of ters and
losue available.  Generiol
Park Ulace, N.Y. 7.0 N.Y

TEST EQUIPMENT
quipped to bandle all m
testers.  Iree estilate
Fleetronie Dist. Co.. Ut

TUBE TV, RADIO, TRANSMITTING. AND SPECIATL
PURPOSE  TYPKS BOUGHY, SOLD AND AN
CHANGED. Send details to B. N. Geusler W2ZLN1, 136
Liberty, N. Y. 6. N. Y.

ALL MAKES OF ELLCTRICAL INSTRUMENTS AND
TENTING equipment Tepaired. Write for free cataloiue
on new and used instruments at a savings., Hazelton lu-
strument Ceo., 128 Liberty Street. New York, N. ¥

Plays
"RACTI
Llox 740U-E,

WRIST RADIO.  Amazingly powerful!

weusring. I'lans, Kits, complete sels. COUDI
oscillator kit £1.00.  Huckert Electronics,
Washington 4, D.C.

TELEVISION SETS Jones Radio, 1113

Ramber. Potistown, Pt

$19.95 up.

BUILD YOUR OWN ELECTRONIC ORGAN, OR MINILA-
TURE electropic brain. Jim Kirk. WeIKX. 1532 Church
Street, San [rancisco 14, California,

WANTED: AN/ADPR-4. otler “APR.’, “TS-’, “IE-",

ARC-1, AIC-3. ART-13. BC-348. ete. Microwave Euuip-

ment. Lvervthing Surplus, Spe tubes. Tec AManuais,

Lab Quality LEyuipmeni, Meters. st Action, Fair Treal-

8xent Ton Dollar! Littell, Fairhills Box 26. Daxton 9,
hio.

BUY WIIOLESALE—25.000 itews—Catalog 23¢c.  Mat-

thews, 1472-1'1 Broadway, NYC 36.

ALUMINUM TUBING. Angle and Channel. Plain and
Perforated Sheet. Willard Radclitt, Fostoria, Ohio.

RECORDS 25-50% DISCOUNT on guaranteed factory
fresh LI records: Ll' records 6%¢ and up: pre-recorded
tape. Send 20c¢ for complete LP catalogue, SOUTINVEST
RECORDS. 1710 Caroline, Houston 4, Texas.

TELEVISION RECEIVERS $30 UP. W4APIL 1420 South
Randolph, Arlington 4, Virginia.

TV FM ANTENNAS. ALL TYPES INCLUDING T'HF.
Mounts, aceessories. Lowest prices. Wholesale Supnly Co..
Lunenburg 2, Mass.

RADIO-ELECTRONICS
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Get Th|s Vu|udb|e Book & Jusf for Examining COYNE'S New &-Volume Set

Il]l][l ]I ﬂwkdﬂmmuMﬁw@@@ump

Yes, you get this big, new 1954 book, “150 Radio-
Televisior Picture Patterns and Diagrams
Explained”, absolutely FREE! Just off the
press! Gives complete 11x22” Schematic Dia-
grams on leading models Radio and Television
Sets. Easy-to-read, large 8%4x11” pages, with full instructions
on how t) read and use the diagrams. A “must” in every
Radio anc Television service-man’s repair kit. You get this
valuable book as a FREE Gift for asking to see Coyne’s great
new 6-bock set, “Applied Practical Radio-Television”!

ik

FREE §
TRIAL!

SEND NO MONEY! Just mail coupon for 6-volume set
on 7 days free trial. We’ll include book of 150 TV-Radio Patterns
& Diagrams. If you keep the set, pay $2 in 7 days and $Z per
month until §22.50 plus postage is paid. (Cash price $20.95:. Or
vou can return the library at our expense in 7 days and owe P']th—
ing. YOU BE THE JUDGE. Either way, the book of TV-Fudio
Pufterns is yours FREE to keep! Offer is limited. Act NOW!

SR FERAIRL Y otavy ’

At Last! Money-Making "Know-How"

on Transistors, Color TV and Servicing
Coync’s great new 6-volume set gives you all the answers to
servicing problems-—quickly! For basic “know-how” that is easy
to understand, vou’ll find everything you want in volumes 1 to
5 which COthln over 5000 practical facts and data. They cover
every step from prineciples 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 lutest data on TRANSISTORS. FREE BOOK —FREE TRIAL COUPON’
»
I
A o S e TR e R e A he e S oo AL RADIO SCHOOL Dept. AT g

famous Covne 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 Book ABSOLUTELY FREE!

OYNE
It will
pay you
to get to
know the
Gernsback
Library
Books

The Oscillescope — No,
52. How to use the scope
to best advantage in serv-
icing. 192 Pages. $2.25.

Transistors—theory and

YES! Send é-volume ''Applied Practical Radio-Television'' for 7 days FRZE '
TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE. l

Name ... .. Age...... e
Address ...
City .
Where Emplcyed. .
{ ) Check here |f you want I|brary sent COD You pay pos\‘m.:n
$20.95 plus COD postage on delivery. 7-day money-back guarantee.

. State. ...

ELECTRICAL \& TELEVISION-RADIO SCHOOL

JYR 21 Chicago 12, lll.

500 §. Paulina St., Dept.

Check the books on this shiny
red GERNSBACK LIBRARY
rack at your parts distribu-
tor. You'll be amazed at the
helpful information they offer
at these low prices.

DON'T YANK OR INSTALL A FLYBACK OR
YOKE—TILL YOU CHECK IT WITH THE $44!

AFK

BE SURE!
SAVE TIME!

NEW! wco 934 kLy-

BACK TRANSFORMER &

Yoke TesTER [IIEYEEIR

WIRED $34.95.

High-Fidelity — Design, Basnc Radie Course —
Construction, Measure- No. 44, John T. Frye
ments. No. 48, New 3- gives ?he technician the
way approach by 2! top low-down on theory. Cloth
hi-fi experts. $1.50 bound $2.25.

+i Mo. 51. Ruf Model Contrel By Radie .
‘T,:?:erl?x;m:s ?ranSIS;JoL:: R°di°o& ™ O'gi"’s_?ﬁ- _N$~ :,3~ Tfhe‘”yb and A time —and trouble-saving MUST for TV servicemen!
47. ver 3 sure-fire construction for begin- . N _
for 'f_hel beneflfszoéo the hints, gimmicks, and short ner and expert alike. @ Positive check of all flybacks & yokes, in or out of set—fast!
PR cuts. $1.00 $1.00 @ Uses sensitive grid-dip principle—detects even 1 shorted turn!

TV Repair Techniques—
No. 50. The experis tell
you how ta solve tough
servicing problems. $1.50

Radio & TV Test Instru-
ments — No. 49. Build
your own servicing instru-
ments. $1.50

Gernsback Publications, Inc.

Television Technotes —
No. 46. How to save trou-
ble-shooiing time. $1.50

Radio Tube Fundamen-
tals—No. 45. Theory for
the practical man. $1.00

High-Fidelity Techniques
—No. 42, yames R. Lang-
ham's off-beat classic for
hi-fi fans. $1.00
Public-Address Guide—
No. 41. Only 75¢
Practical Disc_ Record-
ing—No. 39. Only 75¢

25 W. Broadway, New York 7, N.Y.

Publishers of RADIO-ELECTRONICS

OCTOBER,

1954

® Exclusive separate calibration for air—& iron-core flybacks assures
utmost accuracy.

® Checks any inductance of not too low impedance; also usable for general
continuity testing.

® Llarge 412" 50 ua meter, 3 separate ‘'Good-Bad’’ scales.

BUY EICO—at your local jobber—ard SAVE
® 50%. Write now for FREE Catalog CP=-10

ELECTRONIC INSTRUMENT €O, lnc.
84 Withers Street ® Brookiyn 11, N. Y,
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IT'S LIKE $$S IN YOUR POCKET
WHEN YOU HAVE OUR BIG 1955

IN RADIO, TELEVISION AND ELECTRONICS

DEALERS
SERVICEMEN
SCHOOLS
CHURCHES
THEATRES
HOTELS

PUBLIC UTILITIES
EXPERIMENTERS
FACTORIES
ENGINEERS
LABORATORIES
AMATEURS

FOR OvER 28 Teans Tr

AWD Tae tOWESY peicys

i
Svmaok or e et quaury NI
0 T™HE BEcTROBICS InpusTRY! ‘

BURSTEIN-APPLEBEE (O.

] BURSTEIN-APPLEBEE CO. Dept. S,
] 1012-14 McGee St., Kansas City 6, Mo.

, [0 Send Free B-A Catalog No. 551.
' Name...

| Address...

A COMPLETE BUYING GuiDe FOR g

RADIO
TELEVISION
ELECTRONICS

BURSTHIN. APpLEREs o,

VERYTHING IN- '

ﬂ@@@‘;

ANNUAL caTALOG
HUmBER s5)

1012-14 mcGet 51 kansas ary, mo.

THROW

 BGARONER Y NI

AWAY!

Here's the data you need
to fix them FAST and r-i-g-h-t!

There's a ** et o repairing old vadios fast and
profitably . . . and this bizg RADIO TUROUBLE-
SHOOTER'S HANDBOOK is it!

Just look up the old make and model vou want to tix,
This manual-size, 3% uuuml 744-pave Ghirardi handhook
tells what the trouble is likely to be and shows you
exactly how to fix it. No useless fo ! No wasted tie!
Tven heginners can handle jobs Jick as a whistle.”*

THE ONLY GUIDE OF ITS KIND!

Eliminates testing . . . Cuts time in half!

‘mbtomms and their reme-

Inciuded are common trouble

and record changers. Actual case histoties cover pravtically
every model made hy 202 manufucturers hetween 1925
1043-—Airline, Apex, Arvin, aAtwater Kent.
Lioseh, I’.run.\'\\ivl\'. Clarion, Crogley, Emerson,
Kolster, Majestic. Mototola, I’hileo, ilof,
torte, Sparton, Stromherg  and dozens mare. €
to-do-it data on SPECIFIC jolis—NO'T zeneral theory.
Includes hundreds of pages of invalitable tube and cou
pouent cata, service short cuts, etc,

... TRY IT 10 DAYS

Dept. RE-104 RINEHART & CO.. Inc.
232 Madison Ave.. New York 16, N. Y.

send  Ghirardi’ RADIO  TROUBLESIHOOTER'S
HA\DBOO!\ for 10-day free examinagien. If 1 decide
Leep hook, 1owill then remit the full price of cml)
G 50 plus a few cents postuge. Otherwise, T wil
return bhook posthaird and owe you nothing.

. at our risk!

“If you want me to win
this election, you’d better
get a JENSEN NEEDLE.”

ADDRISS..

CITY, ZONE, STATE
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RADIOS

dies tor over 4,800 models of home and auto radios

Fig. 2 shows a typical variation of capaci-
tance with voltare across the capacitor. Used
in a TV sweep generator. a sawtooth wave-
form applied across the capacitor plates swept
the frequency between 60 and 80 mc.

HIGH-VOLTAGE GENERATOR
Patent No. 2,680,830
Peter G. Sulzer, Kensington, Md.
(assigned to United States of America as

represented by the Secretary of Commerce)

The circuit in Fig. 1 provides voltagzes higher
than obtained from previous oscillator-type high-
voltage d.c. generators. It uses a series-tuned
wrounded-plate Colpitts (Clupp) circuit that dif-
fers from the conventional Colpitts in that eu-
pacitor Cl is added in series with tank coil LI1.
The self-capacitance of L1 is reduced by CI.
permitting use of a larger inductance and high-
er 3. The voltage gcenerated is proportional to
the Q.

8+

L
]

Fig. |

Fig. 2 shows a high-frequency genecrator used
to develop both positive and negative voltages.
The oscillator tank circuit provides filament cur-
rent for the rectifier connected in series with it.
Capacitors C5 and C6 are added for filtering and
storage. When the r.f. voltage mukes the recti-
fler filament negative with respect to the plate,
the diode conducts and current flows through the
cireuit so the upper plate of C6 is charged nega-
tive and the upper plate of €5 is positive with
Y
_hv

RECT .LCG T
I

:‘l.'cs

Fig 2 =
respect to ground. ‘The rectifier does not conduct
when its cathode is positive with respect to its
plate. The total voltage developed is approxi-
muately equal to the peak negative swing of the
oscillatory voltage. The negative and positive
voltages are equal when C5 and C6 are equal.
A positive voltage equal to the sum of the
negative and positive voltages can be obtained
by grounding the rectifier plate. A negative
voltage of equal value can be obtained by ground-
ing the lower end of LI1. END

RADIO-ELECTRONICS
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Superior's new
Model 670-A

A COMBINATION VOLT-OHM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts Built-in ISOLATION TRANSFORMER

A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts meter through misuse.
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/I5 Amperes

RESISTANCE: 0 to 1,000/100,000 Chms 0 to 10 Megohms The Model 470-A comes

CAPACITY: .00] to | Mfd. | to 50 Mfd. (Good-Bad scale for housed, in a rugged : ! 4
checking quality of electrolytic condensers.) crackle-finished steel

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms cabinel complete with 8

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries test leads and operating N”‘T
DECIBELS: —é to 418 +14 to +38 434 to +58 instructions.

Measures 6Y4" x 92" x 42"

. [
Superior's new
Model TV-11
SPECIFICATIONS:
4 Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserfing it in the wrong
in, Peanut, Bantam, Hearing Aid, Thyratron ocket.
Miniatures, Sub-miniatures, Novals, Sub-minars, % Free-moving built-in roll chart provice: com-
Proximity fuse types, etc. plete data for all tubes.
% Uses the new self-cleaning Lever Action Switches % Newly designed Line Voltage Control compen-

for individual element tfesting. Because al/ ele sates for variation of any Line Voltage be-ween
ments are numbered according jo pin ber 105 Volts and 130 Volts.

in the RMA base numbering system, the user A

can instantly identify which element is under % NOISE TEST: Phono-jack on front pane for
test. Tubes having tapped filaments and tubes plugging in either phones or external amplifier
with filaments terminating in more than one will detect microphonic tubes or noise due to
pin are truly tested with the Model TV-1I as faulty elements and loose internal cenaections.

=
4 3 any of the pins may be placed in the neutral
i Y position when necessary. el 3:‘0‘1’8'5_‘;‘5‘{,0?:’;'0'
& The Mode! TV-lI does not use any combination Cycles e acomesinoused
ot type sockets. Instead individual sockets are rubbed oak cabinet com-
used for each type of tube. Thus it is impossible plete with portable cover
EXTRA SERVICE — The Model TV-Il may type oscillator incorporated in this model
be used as an extremely sensitive Con- will detect leakages even when the fre- NET
denser Leakage Checker. A relaxation quency is cne per minute.

SUPERIOR'S NEW MODEL TV-40

C.RT TUBE TESTER

A complete picture tube tester Tests all magnetically defiected
v for little more than the price J tubes . . . in the set . . . out
of a '"make-shift" adapter!! of the set ., . . in the carton!!

it S8 e nineds eodin T SPECIFICATIONS:
5:: [{'{,’(\“e(';,.l},”‘b',',’,';}}[,;cﬁ.lw;‘;'yl ""o"t‘!‘f,','ﬁ..;ﬂ,“,,"fff; ® Tes;s fAL%omag;e:ically deflected picture tubss from 7
est such (ubes: that is hv the use of inc =} inc es.
Ee iR, Irahiarinail 19, tr o] ® Tests for qualifyypby the well established emission
number of picture tubes! method. All readings on ''Good-Bad'' scale.
® Tests for inter-element shorts and leakages up to 5
EASY TO USE: megohms.

. . . . Test f .
Simply insert line cord into any 110 ® Test for open elements

volt A.C, outlet, then attach tester Model TV-40 C.R.T. Tube
socket to tube base (/on Trap Need Tester comes absolutely
Not Be on Tube). Throw switch up complete—nothing else to |

for quality test . . . read direct on buy. Housed in round cor-
for all leakage tests. case. Only NET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C.0.D.

f—n . N e ——————,——,—— e ———— —
S”u;emsy[or 0 s hefore | M0SS ELECTRONIC DISTRIBUTING CO.. INC. 1
ou bu If com 11':e1v 3 Dept. D-68 3819 Tenth Ave., New York 34, N. Y. Name ......... |
?’_ﬁ 3;" SENREOE B I I'lrase send me the units checked. [ auree to pay down payment within |
isfied thea send dewn pay- 10 days and to pay the monthly balance as shown. It is understood
| ing. | ; Addre

ment and pay balance as in- there will be no carrying, interest or any other charges, provided 1 send GATESS i e |
e J my monthly pavments when due. 1t s further understood thar should
dieated on coupon. No In- ! I fail 'o make payment when due, the full unpaid balance shall become o Stat |
terest or Carrying Charges | immediately due and pavable, iy ate.

Added! [f not completely | Model 670-A...... ... Total Price 523.43 g Mofe;o'rv-_xtg. i TotalBPlrh:e s;z.gg D g|3odsoé -rv_.‘:p_____l,o d,TotaIBB‘Iri:c EAE’SS l
is 3 R 7.40 ithi 10 d . Balance $3.5 $11. within 1 Gays. alance o a within ays. alance £4.
satisfiel return unit to us, | e Ton i — Tonthly ‘for & months. monthly for 3 months, I
no explanaticn necessary. e e —————_—_—,—_—,—— e e e
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“BlG SAVINGS FOR YOU”

Just out! Brow-Lite wives you the third-

hand vou've always wished tor when us- Complete
ine a flashlight. Tndispensible to serv N
iceinen—excellent for night work. Safer with
and quicker than flashilight. Fits easily biry, &
on vour hearl like a pair of glasses yet hulh
can be worn eowfortably with or without

wla~<es, Adjustable to any angle. sl_gs

WORLDS MOST USEFUL FLASH-
LIGHT, Uses standard penlite baticries
& bull

Newest Flashlight

BROW-LITE

Frees Both Honds for repair
work.

Just Out! First Time Anywhere—

wers E-Z T REPAIR GUIDE

The onI\ Fix-Tt-Your<elf guirde made expressly for YOUR TV
SEA

Suve ¢astly repairs with this new, simplitied method which
uulmle~ all neus\m\ data for just your <et. No confusing
unimportant I)]I(\))I]d”()l] apD]udh]e to hundreds of difterent
makes, Simp. gl of faulty tubes in vour TV recziver.
I’ a oreat xvl e gvmu cuide! Order toduy

il have your set ba 1 perfect condition at

mee. send us make and model of vour set \\'heno 50¢
niy

vdering.

is fine unit is suit-

NEW KlT SUPERSENSITIVE '”r;“ for use in hotue,
2 STATION INTERCOMMUNI. 0ice. tacon. nures
CATIONS SYSTEM—Kit 81295 nxithoe it !

ave castly TV repairs.. .

FIXIT YOURSELF

Kows simplitiod methad of repairing
Yow oo ¥ et L Voumall

PREPARED EXPRESSLY FOR YouR §ET

Mo tonhrung v ot

sensirive it witl piek
haby's  whimper,
i from 115 V.
AC/DC. Both stations

housed in conipact.
hancdsome. uluw‘cah-
iners: 67 x 6" &%
Reqnires only 2 wires
to cannect lor quick
installation. Cotiplete
with 50 ft. of twin
conductor wire.

.-516.95

This Guide Hat Been Prepared Only For
Beok No. 231 RCA MODEL 5301S

Factory  Wired

Electronic CODE OSCILLATOR KIT

AC-DC or Battery Operated!
Kit #2-—One of the niost priactical Code Prac-
tice Oscillatars_ever designed, ver one of the
~tt lpl‘\t to build and operate. Can be nsed
Wit any munber of headphones.  Adjustable
Furls Control—Any type of headplione can be
1sed. No o warnmup tinme—ready 1o operate in-

Phono Oscitlator
NEW SAVINGS!
NOT A KIT!

Wireless nlmnn oscilla-
tor |r:msmil~, recording

PHONO AMPLIFIER

for ups ”
NOT A KIT voice from r;ulﬂnhnm'(’g srantly. Simple and safe to operate.
through  rad without Operates anyvwhere—with AC or DC power, or

An assembled unit ready for in- wires. Can also he used
stallation using  ome and_ vel-
ume control and 6 ft. rub-
et thies ™ 32.95
Lowest Price!

Witl let set of
Tuhes o 8445

tront o 80 volt Miniature Dattery,

Leatn Blinker Cade with flashing light.
Llinker ean be used as signaling device.
International Morse Code included.

KIT EACH °1-%5 Assembled 2-%°

:han mulic'm by using
13 speaker
mike (loss tubes) 3295

oFtupeennicte st §3.95

3-Way
Portable TERRIFIC

1 ="
RADIO VALUE! T
KIT ) J
AC/DC JLeormt=umize
Batteries (&) @

NEW. compact, lightweight partoble radio kit \vll.h
the very lalest  supersensitive  superhict,  circutt.
\\on«lcxfu] reception from cither hatteries, or 115 V.
5 we AC or DC. Tncliiles all loml)]e!e part
ire & solder) necessary to build a great

5 TUBE AC/DC Superhet Kit

Kit = 1: 5 tube superhet kit. AC,/DC ineludes all
auality coniponents required to construct this latest
desi ighly =sensitive superhet hroadeast receiver,

w
soundlug radio.
Als0 includes

it diagrams and simplified. com-

eI instruetion fo |dm which makes contplete . glistening bakelite cabinet (ex.
LA Housed o o)mrnfnllsx high- tudes ¥ ¢ sulder). Kit of 5 tuhes. 12AT6.
atalin caliinet in (\\0 delirhtiul 2/ 12BA6. 121:F6, 5\W4, 50R5
LU colon pRoi Ol :nl 23 95 Price, bLess Tubes... 87.95

baster fivary), Size: 914" x 3TR" x 434
Includes tubes: Gmargon or ivory)

BATTERY KIT: adq..............

Extra for Tubes.

B PRECISION WIRE WOUND
Great Savings! SISTOR KIT

6-TUBE RAD|0 KIT 1\:’1(\1’?103{001“5»-4«.( L WwW3, \\‘}:':Jri%g
. 5

I
| With plastic

PRECISION
RESISTOR KIT

rl\u_ S 1' 0w pr X(edhelmhe kit ohmages . = iLE
(0 igned for extra hiph sensi- omplete Consists of H0—1¢/% Wilkor ear-
excellent sclectivity and 7 ; iffere
it s Ches e
o azes. < a transpar-
37637 Tn an easily constri SELENIUM RECTIFIERS ent plastic box. May he combined
et cireuit. Includes Standard high grade makes (Foderal in series or parallel g
el i i el tn produce
puliched - as Sarkes-Tarzian etc ) at great savings, almnst any desived ohmaye. Rach
e i s 5 65 Ma .5 .51 300 Ma. ___$1.19 resistor retails for about 85e.
Special A price. b 100 M "8 350 Ma. .. 1.33 Terrific Cash Saver!
Less tubes & eabine 250 M 191 100 Ma. 1.5 (1 as aver!

DEDUCT IO% on orders of 25 or more
—may he assorted.

Mrtel i f es i
Maiched set of G tuves gg 9§ Kit of 50.....

.only 52.45

Special Savmgs GRYSTAL DIODES TERMS: All mdse shipped 1°OB New York City.

IN3 $ . prices subjeet to change without notice. Include
i (;5 1M48 207 deposit for COD's, WRITE TODAY TOR
. .25 ING4 NEW FREE CATALOG!

154 Greenwich St.
DI 9-3143

EDLIE Electronics
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York 6, N. Y.

FRSAP INVESTIGATES

An investigation of tinkerers—back-
alley operators who ignore city, state,
and federal taxes and business licenses
—and employed technicians who do
part-time night and Sunday work was
initiated by the Federation of Radio
Servicemen’s Associations of Pennsyl-
vania at its July meeting. Mr. Charles
Knoell of Philadelphia was appointed
chairman of a committee to prepare for
the federation the forms and outlines
now being used successfully in Phila-
delphia for such investigation. Informa-
tion on unethical organizations and
users of bait advertisements will also
be gathered in the same systematic way
and will be used to prepare reports for
local sales tax offices, business and in-
come tax headquarters, Better Business
Bureaus and other interested agencies.

The committee will also prepare and
supply each group with copies of an
anti-bait advertising ordinance for
presentation to local municipalities for
cnactment.

Mr. Arvt Guild of Williamsport was
appointed chairman of the federation’s
Educational Committee, with instruec-
tions to prepare an upgrading course
on black-and-white and color servie-
ing similar to the one sponsored by
RETMA. When completed, it will be
distributed to all federation groups who
ask local educational authorities for co-
operation in presenting the course in
their localities.

The Luzerne County delegation was
appointed a committee to complete a
price rate schedule based on their asso-
ciation’s survey in Wilkes-Barre. The
cominittee is to prepare a set of forms
for distribution to all chapters for local
price rate surveys.

The delegates voted to accept into
the federation the South Central Serv-
ice Dealers Association of Pennsyl-
vania.

FEDERAL LICENSES?

The possibility of requiring federal
licenses for radio and TV technicians
wus explored by the Nutional Electronie
Technicians Service Dealers Associa-
tions (NETSDA) meeting in Phila-
delphia July 25. The following state-
ment was issued:

“Sinece it is the duty of the Federal
Communications Commission to super-
vise the use and service of devices
which can cause interference with
radio communication in interstate and
international serviee, which embruces
AM, FM, and TV due to their network
connections, we believe that a license
should be issued by the IFCC to all

RADIO-ELECTRONICS
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Matched Replacements wn
best replace such “‘special’’ controls — quickly, satis-
factorily, economically. And that spells Clarostat’s

The RTV Program available to you, means up-to-date, depend-
able, time-saving data in selecting the correct replacement
control every time. It means getting a control that slips in
place without fuss. [t means an installation that matches the
original. All in all, it means that you can handle more service
work in less time and at greater profit, thanks to Clarostat’s
RTV Program.

Ask Your Distributor...

Let him tell you the details of Clarostat’s RTV Program. Ask
for the TV Manual and Supplements containing up-to-date
replacement listings. And take advantage of your distributor’s
complete stock of RTV numbers for your most profitable service
work.

and Lotistord

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
In Canada: CANADIAN MARCONI CO., LTD., Toronto, Ont.
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WIW TV beats
last year’s

Field Day record

with hallicrafters

Lawrence T. Fadner, team captain in
Chicago's 1954 North Suburban Ham
Club ARRL 40 meter CW Field Day
bettered the club’s last year record
by nearly 30%.

‘and Hallicrafters SX88 is hot news
too. More hams are telling each other
about this new receiver than about
any equipment in years.

&Z/Jea,’ /;; 33 yawmumw/i,
sold in 89 countuces

hallicrafters

CHICAGO 24, ILLINOIS

MAIL THIS COUPON

FREE—Send me World-wide Time Conversion Dial
Caicutlator and all band frequency allocation chart
plus a fund of other handy data.

Name.

Address.

City. __State.
) O Listener

0O Ham (call letters.

Qccupation,
Hallicratter equipment I wouid like to know about:

S g G S M g |

qualified service technicians to help en-
force the regulations.

“There are millions of TV receivers
which can be used for jamming Conel-
rad civil defense emergency signals
and do at present interfere with AM
reception to such an extent that the
public is forced in many cases to pur-
chase F'M receivers, leaving them with-
out benefit and protection of the Con-
elrad service.

“There are also many cases of inter-
ference by electronic devices which
could be corrected by qualified licensed
technicians, directly resulting in bene-
fit to broadcasters and the general
public.”

It was pointed out that there wuas

some precedent for FCC licensing of |

| service technicians, as at present tech-

nicians who service mobile and other
equipment which includes transmitters
arve obliged to have an FCC radio oper-
ator’s license.

Further business of the meeting dealt
with the establishment of a NETSDA
bulletin and plans for an award to be
issued annually to the manufacturer
who produces the best equipment from
the servicing viewpoint.

FINDS CARDS VALUABLE

The San Antonio RTA supplies its
members with c¢redential cards of the
type shown hcre. These scerve both to
identify the repairman and to pub-
licize the association. The state emblem
(Texas Electronic Association) is also
publicized in shop window decals and
in TV advertising. Each spot features
the names of two local associations,
who share the cost of the spot.

r ~
SAN ANTONIO RADIO & TELEVISION ASSN. INC.
THIS IS TO CERTIFY THAT

Will Fixem

Having shown an interest in the advancement of
Scientific Servicing of Radio and Television sets and
of better public relations of the Electronic Industry
is an ASSOCIATE MEMBER of the San Antonio
Radio and Television Assgiiation. and in good

standing for the year.

-
k :g Secretary J

ESFETA PLANS LECTURES

The Empire State Federation of
Electronic  Technicians  Associations
plans a series of lectures to start early

in the fall and to rotate in four areas |
of New York State. The lectures will |

be held on Sundays. At present, one
lecture per month in each area through
the winter is planned.

The federation reports a new mem-
ber, the Radio-Television Service Asso-
ciation of Western New York, with
headquarters in Buffalo.

NATESA CONVENES

The fifth annual convention of the
National Alliance of Television and
Electronic Service Associations is being
held September 24, 25 and 26 in the
Morrison Hotel, Chicago.

A service technicians’ show is being
held in connection with the convention.
RADIO-ELECTRONICS is  present at
Booth 37. END

NEW! ATLAS €J-30
COBRA-JECTOR

INDESTRUCTIBLE FIBER-GLASS
ALL WEATHER
WIDE ANGLE DISPERSION

List $40.00 §
NET $24.00

Complete
with Driver.

Weatherproof
Line Matching
Transformer
as shown,
Net $5.10.

New versatile all-purpose projector—excellent
for paging & talk-back, intercom, marine, and
industrial voice & music systems. Penetrat-
ing articulation assures wide angle intelligi-
ble coverage even under adverse sound con-
ditions. “ALNICO-V-PLUS” magnetic assembly.
Double-sealed against all weather. Omni-direc-
tional mounting bracket. Quick, easy
installation. An amazing “power package''—
Specify the CJ-30 for the “tough” jobs!
Input Power (continuous). .15 watts
Input Impedance....
Response

Dispersion
Dimensions: .

TLH

....8 ohms

..250-9000 cps

....120° x 60°
.....Opening, 14” x 6”
Overall Length, 14”
Y WRITE FOR COMPLETE CATALOG

ATLAS SOUND CO.

1443 —39 St., Bklyn, 18

Atlas Radio Corp.,ltd., Toronto, Ont.

"~ SHORT CUT to
Televison Repairs!

_ No. 1_ No. 2

Eliminate
useless testing
.. . Fix sets

in half the

usual time

Just turn the
dial of the handy,
pocket - size Ghi-
rardi & Middleton
PIN -0 -FIX TV
Trouble Finder
Guide. When the

icture in the

TV TROUBLE-
FINDER GUIDES

By Ghirardi & Middleton PIX-0.FIX
Only $2 for the two  dow maiches the

win-

screen image on
the television set

you're repairing . . . presfo! . . . you've got
your clue.

TI1X-O-FIX then shows the causes of the
trouble. Next it indicates the exact receiver

section in which the trouble has probably hap-
pened. Then it gives step by step repair instruc-
tions. Usually it even specifies the component
likely to be at fault.

QUICK . . . EASY . . . ACCURATE

The two PIN-O-FIX units No. 1 and No. 2
cover 47 different television troubles . . . just
about anything you’re likcly to be called on to
fix. No. 1 identifies 24 of the most common
troubles and gives 192 causes and 253 remedies
for them. No. 2 covers 23 more advanced troubles
not included in No. 1. Together, they are a com-
prehensive guide to quick “picture analysis”
servicing of any TV set . . . AN THFE PRICE
IS ONLY $£2.00 for the two. Money refunded if
vou are not more than satisfied. Just write your
name and address in margin, enclose $2.00 and
mail to:

Dept. RE-104, RINEHART & COMPANY, Inc.,
232 Madison Ave., New York 16, N.Y.

RADIO-ELECTRONICS
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new
_Tubes &

HE development of a new 21-inch

tricolor picture tube has been an-
nounced by RCA. It has a useful view-
ing area of 250 square inches.

Features claimed for this tube in-
¢lude: the largest picture area now
available; a new electron gun permit-
ting a relatively short-length tube;
lighter weight due to its metal con-
struction; better color purity through
an improved shadow mask and mount-
ing system, and better picture contrast
as a result of the new gun and shadow
mask assembly, allowing the tube to
be driven harder than was previously
possible.

CBS-Hytron has announced the

The GC-10D cold
cathode counting
tube. Recording
and counting is
simplified by
etched  numbers
on hezel.

217ZP4B, a magnetically focused and
magnetically deflected aluminized pie-
ture tube. Tt is of all-glass rectangular
construction and has a grvay-glass
sphevical face plate. The tube has an
outer conductive coating, which when
grounded serves as a 500-puf high-
voltage filter capacitor. The 217ZP4B
uses a single-field external ion-trap
magnet and a deflection angle of 70°.

RCA announced seven new tube types
that can operate with their heaters
connected in a single, series circuit.
These tubes correspond mechanically
and electrically to standard units except
in the design of their heaters. which
have the same warm-up tlime to mini-
mize voltage unbalance during starting.
Drawing 600 ma, the tubes can be
connected in series with a TV picture
tube.

The seven tubes include: the 3BC5,
a sharp-cutoff pentode for r.f. or if.
amplifier use. It is a 7-pin miniature
type, with a 3.15-volt heater, and cor-
responds to the 6BC5.

OCTOBER, 1954

200 POUNDS

on a 10 foot television mast
PERMA-TUBE supports it safely!

Place a 10 foot length of 114” x 16 gage (.0657) wall
Perma-Tube between two tables so that 6 inches rests cn a
table at each end. Place a 200 pound weight at the center point.

What happens? Tests prove that Perma-Tube will support
this 200 pound weigat with a minimum of deflection and
permanent set.

Other materials show serious degrees of permanent set.
Why? Because they ere not made from the special strength
J&L steel that is used to form Perma-Tube Television Masts.
And too, Perma-Tube is coated with a metallic vinyl resin—
inside and out.

What do the strenzth and corrosion-resistance of Perma-
Tube mean to you? They mean protection for your work
and your customers. Freedom from damage due to storms

... better reception from the sets you install . . . insurance

for your reputatior. . . . increased business and protits

for you.
Only GENUINE FPerma-Tube supports 200
pounds with a mir imum of permanent set ... J e(l_

accept no claims from substitute materials. M
Look for this Perma-Tube Brand.

Make this test yourself. Compare Perma-Tube
with any other masts—steel or aluminum.

Jowes + Lawghlin

STEEL CORPORATION — Pittsburgh
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| type, it has a 3.15-volt heater,

The 3CB6, a sharp-cutoff pentode for
use as an i.f. amplifier up to about
45 me, and as an r.f. amplifier in v h.f.
television tuners. A 7-pin miniature
and

| corresponds to the 6CBS6.

The 5ANS, a general-purpose medi-
um-mu triode-sharp-cutott pentode. The

pentode section can be used as a video !
amplifier, a.g.c. amplifier, and reactance |

tube. The triode section is designed for
use in low-frequency oscillator, sync
separator, sync clipper, and phase
splitter eircuits. It is a 9-pin miniature
type, with a 1.7-volt heater, and cor-
responds to the 6ANS.

The 5ATR, a triode-pentode converter
designed for use as a combined oscilla-
tor and mixer in TV receivers using
an i.f. of about 40 me. A 9-pin minia-
ture type, with a 4.7-volt heater, it
corresponds to the GATS.

The 5J6, a medium-mu twin triode
for use as an oscillator, r.f. amplifier,
or as a mixer tube in v.h.f TV tuners.
It is a 7-pin miniature type, with a 4.7-
volt heater, and corresponds to the 6J6.

The 5U8, a medium-mu triode—sharp-
| cutotf pentode for use as a combined
oscillator and mixer in v.h.f. TV tuners.
A 9-pin miniature type, with a 4.7 volt
heater, it corresponds to the 6US.

The 12L6-GT, a beam power tube
for use in the audio output stages of
TV receivers. It is a glass-octal type,
with a 12.6-volt heater, and corresponds
to the 25L6-GT.

These 600 ma tubes are part of a
group of 36 scheduled for production
by the TV industry. Tung-Sol has re-
cently released 26 of these. Other man-
ufacturers are also in production on
this series.

Sylvania has announced two new
aluminized picture tubes, the 17QP1A
and the 27SP4.

The 17QP4A is an all-glass rec-
tangular tube with a gray filter eylin-
drical face, It is magnetically deflected
and focused, uses a single-field ion-trap

magnet, and contains an external con- ;

ductive coating. The deflection angle
of 70° permits an over-all tube length
of only 19 3/16 inches. The total pic-
ture area is approximately 149 square
inches.

The 27SP4 is an all-glass rectangular
| tube with a gray filter spherical face.
| It is magnetically deflected and focused,

uses a single-field ion-trap magnet, and
has an external conductive coat-
ing. The deflection angle is 90°, giving
it an over-all length of 23 1/16 inches.

The total picture area is approximately
‘ 425 square inches.

Another RCA announcement this
month concerns the 6524, a twin beam
power tube. It is designed for use as
a push-pull r.f. power amplifier or as

a frequency tripler in fixed and mobile |

| equipment operating in the u.h.f. range
between 450-470 me. It is also useful
as an a.f. power amplifier and modu-
. lator.
This tube will be particularly useful
to those radio amateurs operating in
the 420-450-mc band as well as in the
| lower-frequency bands.

|

Preferred <.

Original Equipment

Proven or

Replacement

D Speakers

Available from leading jobbers!

OXFORD ELECTRIC CORP.
3911 5. Michigan Ave., Chicago 15, IIf.

EXPORT: ROBURN AGENCIES, N.Y.C., N.Y.
!n Canada: Atlas Radio Corp., Ltd,, Toronte

Lineoln Color Bar Generator

Crystal controlled R.F. generator produces a fully encoded
color TV signal for checking operation of color receivers,

color killers, chrominance channels, calor purity, etc. Pre-
cision engineered for servicemen, distributors, research
engineers, fechnicians. Makes all primary colors for ad-
justment of HUE, CHROMA. Covers all channels 2-13, Self-
calibrating. No auxiliary equipment required. Simple to
operate, full instructions.

Send coupon now — Money Back Guarantee

Check or Money Order
Positively No C.0.D.’s
Lincoln Rec., Inc. 84 Merrick Rd. Amnyvnlle, N. Y.

| 84 Merrick Rd. .
Amityville, N. Y. ]
' -

| Please send
‘ NAME :
U ADDRESS ... ...
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The 6524 has a maximum plate dis-
sipation rating of 25 watts under ICAS
conditions. Under these conditions in
class-C telegraphy and frequency-mod-
ulated service at 462 me, the 6524 can
deliver approximately 20 watts.

The 6463, a new miniature twin tri-
ode whose hlg.,h&l perveance and plate
current will allow the design of elec-
tronic computers faster than many in
current use, has been announced by
G-E. This tube will take over jobs
previously assigned to the 12BHT.

Current ratings of the 6463 are ample
for higher computer speeds. Its plate
dissipation is 4 watts per unit and 7
watts total for the tube.

A new cold-cathode counting tube
with a maximum input frequency of
20,000 counts per second is now avail-

able for use in fast registers and
counters.
With this tube, model GC-10D, made

by Tippett & Co., Inc., Boston, the count
may be determined by noting the posi-
tion of the glow on any one of the 10
radially spaced cathodes (see photo)
around an axially positioned anode.

The tube can be reset with a push-
button. A light shield and bezel with
etched numbers indicate the glow posi-
tion more conveniently for recording
and counting. Low current drain per-
mits use of an inexpensive power sup-
ply. The GC-10D operates on 420 volts
d.c. The plate current is 800 micro-
amperes.

CBS-Hytron has announced a new
p-n-p power junction transistor. This
device, known as the HD-197, is of

germanium construction and is capable
of 500 milliwatts collector dissipation.
Because of its high current gain, the
HD-197 transistor is suitable for switch-
ing circuits and servomechanisms.
Another CBS-Hytron announcement
concerns the 27RP4, a spherical-face,
rectangular, all-glass, aluminized pic-
ture tube. It is magnetically focused
and magnetically deflected, and has an
outer conductive coating that when
grounded, serves as a 500-uuf high-
voltage filter capacitor. The 27RP4 has
a 90° deflection angle and operates with
16,000 volts on its anode under typical
conditions. END
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Ghirardi

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

Radio & TV
Receiver
TROUBLESHOOTING
AND REPAIR

by Ghirardi &
Johnson
822 pages, 417
iilustrations
Price $6.75

(8ce special offer
in coupon)

This big, 822-page book brings you
the kind of PROFESSIONAL training
that helps you handle the toughest
radio-television-electronic service jobs
as slick and as accurately as you now
do the easy ones!

For service beginners, Radio & Tele-
vision Receiver TROUBLE-SHOOTING
AND REPAIR is a complete. easily
understood professional frammg
course. For experienced serwcemen it
is the ideal way to "brush up'' on
specific jobs; to develop better trou-
bleshooting methods and shortcuts;
and to find quick answers to puzzling
service problems.

Step by step, it takes you through
each service procedure . . . from lo-
cating troubles quicker and with less
testing to repairing them faster and
better.

You learn to deal with onv kind of
trouble in any kind of rzce'ver. No
guesswork. No aimless testing.

Here are just a few of the subjecis
covered: Components and Tkeir Trou-
bles; Basic Troubleshooting Methods;
“'Static''  and "'Dynamic” Testing;
Practical Troubleshooting Tips and
ideas; AC/DC, 3-way Partevle and
Battery-set Problems; Servicing Com-
munications Receivers; A& Complete
Guide to Television Service; AM. FM
and TY Realignment Medz Easy, Re-
sistor, Capacitor, Inductor ard Trans-
former Problems; Servicing Tuning,
Selector and Switching iMerhanisms;
Loudspeakers; Servicing Recorders and
Record-playing Equipment . and
dozens more. Use coupon. Read ii for
10 days at our risk.

LEARN BASIC CIRCUITS....and watch

service ‘‘headaches’’

Radic & TV
Receiver
CIRCUITRY
AND OPERATION

by Ghirardi &
JTohnson
669 pages,
417 iltustrations
Price $6.50
offert)

(sec special

Make your training
library complete. Have
ALL the latest data at
your fingertips.
both these books at
only $12.00 for the two :

YOU SAVE $1.25. .

It's amazing how much easier you
can repair radio and television sets and
even industrial electronic equipment
when you know all about their circuits.
You locate troubles in a jiffy because
you know what to look for and where
to look. You handle jobs lots faster,
better . . . and more profitably.

Radio & Television Receiver CIR-
CUITRY AND OPERATION gives you a
complete understanding of basic cir-

cuits as well as their varieties. |t
teaches you to recognize them . . . to
understand their peculiarities . . . to

§ 232 Madison Ave.,

l books postpaid and owe
] Radio & TV CIRCU
AND OPERATION
$6.50)

1

Y & COMBINATION OFFER .
| price separately $13.25 . .
I

| |

§ Name
¥ Address ..
1 City, Zane. State

Yorrsine v.s 4.
IND REDAIR;

Get

FREE EXAMINATION .

‘—---------------—----—--1

1 Dept. RE-104, RINEHART & CO.,
New York 'Ié N.Y.

Send hooks imlicuh-d tor FREE
will either remit price indicated plus a few cents postage or retil
\ou nmh‘mz.

(Prlce

{Caombination offer is payable at rate of $3 (plus postage) after
10 days if you decide to keep books. and $3 a month thereaffer
untit $12 has been paid.)

$7.00 for CIRCIITRY AND OPERATION
,*IJ 00 for hulh hooks; Cush with order, but money
uow rerurn buoks din

disappear!

know their likely 'troublespcts' . .
and how to eliminate quesswork and
useless testing.

Throughout, this new book brings you
the kind of above-average prcfessional
training that fits you for the bigger,
better-pay jobs. Covers all circuits
used in modern television and radio
receivers, amplifiers, phono pick-ups,
record players, etc.

Price only $6.50 . . . or se: money-
saving combination offer in coupon.
10-day FREE examination.

. easy terms!

INC.,

EXAMINATION. In 10 days,

-

’4---—----

7] Radio &
SHOOTING AND
(Price $6.75)
Both books only $12.3¢ (Regular
' you save $1.25)

TV TROUBLE
EPAIR

S7.25 for TIxOUI.[, \’IﬂlﬂT/\’:

Faisrde d
10 days.
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CODED TEST LEADS

Test leads with alligator c¢lips are
often used in temporary experimental
hookups. Using several leads of the
same color may lead to errors in com-
plicated eircuits.

To minimize errors and to make it
easy to trace circuits, I use four pairs
of special coded leads made up as fol-
lows: one set with red insulated clips
on red insulated wire, one with red clips
on black wire, one with black clips on
red wire, and one with black clips on
black wire.—Charies E. Cohn

HASN’T SCRATCHED YET

Finished panels on transmitters. am-
plifiers, and test instruments can be
easily scratched or marred through
careless use of a hex wrench or pliers
when replacing or removing a rotary
control or a switch. To prevent this,
use a thin plastic sheet about 2 x 5
inches with a hole in one end just large
enough to clear the nut. Slipped over
the shaft, it prevents scratches that
would be caused by contact between
the tool and panel.—Nicholas B. Coolk

LINE TEST ADAPTER

Measuring line voltage with test
prods pushed into a wall receptacle is
somewhat of a job. I made an adapter
to simplify reading line voltage at
receptacles.

Select a round bakelite-type flat-top
line plug. Remove the terminal serews
and select a drill just small enough to
pass through the screw holes without
damaging the threads. Use the screw
holes as guides to drill earefully through
the plastic cap. Replace the terminal
screws to complete the adapter.

To use the adapter, plug into a
receptacle, set your meter to the de-
sired range, and then insert the prod

Scharartz

GREASE JOB

It has been suggested that you use
a grease pencil to mark the edges of
vour work if you want to make a neat
solder job on chassis or similar metal-
work. The grease acts as a mask to
keep the edges of the job straight and
clean.

Grease pencils are not usually carried
in the average tool kit and may be hard
to find in an emergency. However, most
of us have one available even if we
don’t recognize it. It is in your wife’s

bag. For a lipstick is a greasc pencil.
| —D. V. Welz

|
|

MOST
POWERFUL

27" WIRED CHASSIS

28 TUBES, including CRT

Licesize ricture $239-%°

plus 1% Tax
Ideal for Custom Installations

This De Luxe Transvision Chassis is
ideal for fringe area, UHF-VHF re-
cepuon. . . , Has super-sensitivity and
stability. . . . Keyed AGC . . . 28 tubes,
including CRT and 3 rectifier tubes.
Also available with Remote Control
and dual sound system for $69 addi-
tonal. Ovrder today, direct from:

TRANSVision

Div. of Sightmaster Corp.
NEW ROCHELLE, N. Y.

TV GLO-TEST

Replaces $279 in
TESTING EQUIPMENT

This is the instrument that
appeared in feature ar-
ticles in  RADIO-ELEC-
TRONICS and other pub-
lications. GLO-TEST is the
sensational new tester that
almost talks! For TY and
Radio servicemen, Sound
Technicians, Amateurs, Ex-
perimenters, Electricians.

tnxr-

—m
»
w
—
=3

NTS-—-DI

ITY CHECKER. ACCURACY COMPARABLE TO VTVM
FULLY GUARANTEED

Replaces instruments costing many times its cost. does a
comparable job yet is only a small fraction of their total
weight and size. GLO-TEST. complete with test leads
and instruction booklel pastp"ud is priced

t [
e 1u-day $I 4 50
[]

Send cheels oy HHIIHI/ urder.
maney hack guarantee. [ree literalure
on reqiest,

V. A. ENTERPRISES, Dept. AA
408 East Rosecrans Blvd., Compton, Calif.

OSCIL-O-PEN

convenient  test oseillaror for all radio
ervieing:  alivment @ Sinall as a pen o Self
powercd o Runge trom 71 eveles audio 10 over
600 megacyeles wh.f. e Ourpnr trom zero to 125 v,
® [,w in cost ® Used by Signal Corps. e Write for
information.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

Extrenpdy

RADIO-ELECTRONICS
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AUTO RADIO SUPPLY

The usual bench supply for servicing
auto radios consists of a 6-volt battery
eliminator with a storage battery across
its output for additional filtering and to
supply additional current to operate
transmitters and some types of auto-
matic receiver tuning mechanisms.
When the eliminator is turned off, the

AUTO GENERATOR CUTOUT
\Ir— )

POLARITY
>3

uwvag !

’
HIVAC TO €V DC
CONVERTERS (2)

L—‘l'l'l'?ﬂ TO FUSE BLOCK
6v & QUTPUT
TERMINAL S
battery discharges through it unless
disconnected. One way to prevent this
is to connect the battery across the 6- |
volt d.c. line through the contacts of a
117-volt a.c. relay across the eliminator
input. ?
Brad Trask of Kugene, Orve., de-
seribes a novel arrangement in Motorola
Newsgram. The circuit of his service-
bench supply is shown. The supply con-
sists of two 6-volt A-battery eliminators
connected in parallel. An automobile-
type low-voltage cutout relay coil
across the output automatically discon-
nects the eliminators from the load and
battery when the line switch is open.
Polarity is reversed with a heavy-duty
d.p.d.t. switch. Leads are No. 0 strand-
ed cable.

TESTING TAPE HEADS

Here is a method of quickly testing
tape recorders with separate erase, rec-
ord, and playback heads: i

1. Splice a length of tape into a
loop.

2. Make sure that the heads are
clean and free from bits of tape and
brown smears.

£ DRIVE OF CAPSTAN
e RE RO.LER
=TT == {
X ! B
CerasgR | LPECORD | /pLav3NCK / @
- =g
b= 3 HEADS ~.y .

3. Place the tape over the heads and
between the capstan and pressure roll-
ers.

4. Apply a signal to the recording
amplifier.

5. Start the tape rolling and gently
press a finger to the inside of the tape
so it runs evenly over the three heads
as shown in the illustration.

6. Listen to the output signal in the
playback amplifier. A weak or distorted
signal indicates trouble that must be
located by trouble-shooting. —N. H.
Kent

OCTOBER, 954

GOODLINE

i Virgin
_POLYETHYLENE-

Now—SILICONE "WETPRUF'®
PROCESSED, ANOTHER GOODLINE
FIRST, Extends useful wet service life as
much as 400%.

AlLL GOODLINE Llow Lloss Television
Transmission Llines are now especially
SILICONE PROCESSED to repel moisture
AT NO INCREASE IN COST TO YOU.

Your distributor has these SILICONE
PROCESSED, WATER REPELLENT GOOD-
LINE TRANSMISSION LINES in stock
now — ready for you...

Ask for them by name. Insist on these
genuine GOODLINE ““WETPRUF"* TELE-
VISION LINES.

GOODLINE AIRLEAD — 733 GA & 737 GA GOODLINE HOLO — 801 GH
GOODLINE SHEATHLEED — 812 GS & 823 GS GOODLINE TELEAD

ALSO THE ECONOMY NON-SILICONE GOODLINE ANGELUS

*|T'S EASY TO TELL IF IT'S “GENUINE GOODLINE!” All Don Good Television
Leadlines are Quickly Identified By The Blue and Yellow Reel.

ALL GOODLINE TELEVISION TRANSMISSION LINES ARE PURE VIRGIN
POLYETHYLENE ESPECIALLY COMPOUNDED FOR LONG SERVICE LIFE.

SOLD BY LEADING
JOBBERS & DEALERS

DON GOOD, INC.
1014 Fair Oaks Ave., So. Pasadena, Calif.

Please rush Samples and Complete Infor-
mation covering Don Good Products.

Send coupon NOW!
Get samples ‘'in your hands’’
—you’'ll realize why

Don Good Products make

|
|
|
|
|
|
]
|
J

Name I B
the finest television &
reet
reception possible. )
City __________ State

ROUBLE
OTING// REQUIRES NO ADDITIONAL EQUIPMENT
SIGNAL TRACER: VOLTAGE TRACER: COMPONENT CHECKER

SPECIFICATIONS—The self contained DYNATRACER isolates trouble 40 a
stage or component . . . tracing signals through any Video, Sound Sync,
ACF, Horizontal or Vertical Sweep Circuit.

WHAT'S MORE, this remarkable instrument traces voltages (50/500v
AC/DC) and then instantly locates open, shorted, intermitient or leaky
(up to 20 megohms} condensers, resistors, coils, transformers, etc.

Save Time—Save Labor—Save Money—With The DYNATRACER
—Your Most Indispensable TV Repair Tool—
Complete Trouble Shooting Manual Enclosed FREE
See your local distributor—or if he can't supply you clip a $5.00 bill,
check or money order to this advertisement. 100% absolute satisfac*ion
guaranteed or money back within ten days.
Send Your Order Today to

e — — —— 10,000 Servicemen
ELECTRONICS ‘CO. B IS A SV L

211-04 99th Ave.. Dept, 118 TRACER Can’t Be
Queens Village, N. Y. Brong!
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» OF
EQUIPMENT AT

Western Union Telegraph Co.
Development & Research Dept.
Electronics Research Div.
"Water Mill, N. Y.

INCLUDES |3

hallicraﬂers
RECEIVERS

HALLICRAFTERS SX88

Wherever world wide, all band
radio reception is important
and reliability of receiver per-
formance paramount, there is
bound to be HALLICRAFT-
ERS! The radio man’'s radio.

02/:14’(/ /y F5 y(mmwmen/d,
sotd in 89

counlyes.

hallicraﬂers

CHICAGO 24, ILLINOIS

.- .—. ® ._‘ ® . ® —.—. .—. @ e ® .... C— . .—.

FUSE INTERLOCK

The diagram shows how I rigged the
high-voltage supply in the shop so its
line fuses must be removed before the
front panel can be taken off. This pro-
vides a positive safety interlock that
removes all input power but permits
power-on tests to be made by reinsert-
ing the fuses with the panel removed.

:

FUSE FUSE BLOCK

The fuse block is mounted directly
behind the panel. The fuses project

through holes just large enough to pass !

the threaded body without clearing the
large end.

This setup permits quick and easy
fuse changing, and also quickly indi-
cates a blown fuse. The inconvenience
of having to remove the fuse pays for
itself in safety.—Robert E. Riddle

UNGAR PENCIL

In this column of the July, 1953, issue,
A. Von Zook describes how he uses a
heavy coil spring to prolong the life
of tips in Ungar soldering pencils. I
prevent cracking of the porcelain base
and at the same time form a handy rest
for the iron by slipping a broom hanger
over the porcelain part of the tip as

shown in the drawing. You can get
these hangers at stores selling house-
hold hardware.—Albert White

FEEDBACK OSCILLATOR

The feedback-type code oscillator in
the diagram is simple and requires a
minimum of parts. The pitch is adjust-
ed with the wing-nut that moves the

o S 1—-cmao~ MIKE BUT TON
= WING NUT
SDRmc OVER BOLT

ANIZe

6V LANTERN BATT

KEY

3.2 PM SPKR

aluminum strip toward or away from
the speaker. Feedback occurs between
the speaker and mike button when the
key is closed.—Robert P. Kraig END

GREYLOCK'S

NEW HEADQUARTERS

OPENING

SPECIALS !

COMPLETE LINE OF STANDARD
BRAND TV AND RADIO PARTS
AND TUBES AT

LOWEST POSSIBLE PRICES
STANDARD BRAND DISTRIBUTORS
TUBES IN ORIGINAL BOXES.
ALL TYPES IN STOCK

LESS 50% and 10%

calhode Ray Tubes—DumonI Licensed
12LPy L.$14.20  ¥6R/KPY __.._$17.10
14BP4 $15.90 17BP .$18.60
20CP4

$22.50
plus large atlowance on Voul old tube. Al tubes
shipped prepaid to us

SELENIUM RECTIFIERS

65 Mil...._.. .49 250 Mil.
100 Mmil.. ... .75 300 Mil
150 Mil.......... .85 *350 Mil
200 Mil.. 1.9 400 Mmil
50[) il. 1.69
#Available in ulhu xl it o aircooled, please specify.
Boxed 3¢ ea. extr:
Federal Selenium Rectitiers, 75 Mil, Special ... 49
§” PM speaker, | oz magnet . . . -§ .99

Special 1-prong standard 6-volt non- synchrn
nous vibrator. brand new. fresh stock.

Lots of 12 Net

American crystal cartridge type CRIA. 3 volts

output, individually boxed. replaces Astatic
L type, and many other 78 RPM phono car-

tridges ... .. 1.59
Webster NIOP6 cartrldge for 78 RPM ... 1.79
TOP BRAND MFRS'. CLOSEOUT
Top Brand L82 Pickup and cartridge. ... 2.59

MLP.) crystal cartridge & picku 2.95
nylon cartridge and needle... 1.95
3-Speed universal asmium Phono needle |n-
dividually packag
Special .35
10 for 2.95
TUBULAR ELECTROLYTIC CONDENSERS
8 Mfd 450 volt.... .25
8-8 mfd 450 volt . = .35
20-20 mfg 150 volt.. ... .29
300-OHM TWIN LEAD, 7 STRAND
55 Mil 22 gauge, per 1000 ft. . ... B8.95
100 Mil 20 gauge. per 1000 ft. .. . 13,95
100 Mil 20 gauge. Federal silver line, per
1000 ft. .. 16.95

Alumlnum ground wire, #8.50 st., per 1000 ft 9.95

All-channel 8-element conical antennas, Car-
tons of 12, each . . =g | 2.49
(Individually boxed. add 75¢ ea. extri)

Stacking bars for above. per pair . 50
Low-band folded dipole. guick-rig. 2.99
High-band folded dipole. quick-rig .75
Combination of above hi and o dipoles... ... 3.59

4-Element High Band Yagis Channels 7 thru 13, 1.69

Our new large quarters of over 15,000
sq. ft. enables us to service you promptly
and efficiently,

We wish to take this opportunity to thank
all our customers for their past patronage.

Ali orders F.0.B. N.Y.C. No orders accepted under
%5 — 259 deposit required on C.0.D. orders

GREYLOCK ELECTRONICS
SUPPLY COMPANY

554 West 168th St. (nr. Broadway!

New York 32, N. Y.“
Phone TOmpkins 7-9050

Convenient to All Subways & Buses
Around Corner 168th St. Bus Terminal

RADIO-ELECTRONICS
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YOU CAN plod along for years, getting a paltry
increase now and then, enjoving little security,
finding your work dull and drab.

Then something happens. Things look up. You be-
come more confident, Your eatnings rise. You feel
more important.

“Luck,” some may say.

“Contacts,” others may suggest.

But in your heart, you will know the answer:
“Training.” And it all may have started the moment
vou filled out a coupon requesting a copy of a free
booklet named “Your Future in the New World of
Electronics.” From this data you get knowledge of
where you stand in Electronics. Tremendous expan-
sion leaves this gigantic industry pleading for
trained men. Top manufacturers sold billions of dol-
lars worth of electronic mer-

The data thar Lawnched

Thousands of Careers
is yours FREFE to show

HOW YOU CAN BE SUCCESSFUL
IN RADIO-TV-ELECTRONICS

Se//a’for Your Booklet Today!

choose CREI courses for group training in electron-
ics, at company expense, among them Unitad Air
Lines, Canadian Broadcasting Corporatior. Trans-
Canada Airlines, Sears, Roebuck and Co., Bendix
Products Division, All-American Cables and Radio,
Inc., and RCA Victor Division,

CREI courses are prepared by recognizad ex-
perts, in a practical, easily understood manner. You
get the benefit of time-tested materials, under the
personal supervision of a CREI Staff Instructor,
who Lknrows and teaches you what industry wants.
This is accomplished on your own time, during hours
selected by you, and controlled by your own will
power. This complete training is the reason that
graduates find their CREI diplomas keys-to-success
in Radio, TV and Electronics. CREI alumni hold top
positions in America’s leading

chandise in 1953. By 1960, the
radio-clectronics industry
should do no less than 10 billion
dollars per year, not counting
military orders.

Today there are over 97,000
radio-equipped police cars; an

CREI resident instruction (day or night)
is offered in Washington, D.C. New
classes start once a month.
VETERANS: If vou were discharged
after June 27, 1950—Ilet the new G.I.
Bill of Rights help vou obtain CREI
resident instruction. Check the coupon
for full information.

firms. At your service is the
CREI Placement Bureau, which
finds positions for advanced
students and graduates. Al-
though CREI does not guaran-
tee jobs, requests for personnel
far exceed current supply.

even larger number of taxis are
radio equipped (at least 87,000); 32,000 civilian
planes have radio; 35,000 American ships have
radio.

Today there are over 120,000,000 radios in use.
There are 28,000,000 TV sets and 381 TV stations in
operation. Color TV is coming into its own. Count-
less positions must be filled—in development, re-
search, design, production, testing and inspection,
manufacture, broadcasting, telecasting and servic-
ing. To fill these posts, trained men are needed—
men who somewhere along the line take time to im-
prove their knowledge, their skills. Men who, today,
perhaps, take two minutes to send for a booklet.

“Your Future in the New World of Electronies”
shows you how CREI Home Study leads the way to
greater earnings through the inviting opportunities

 described above.

However, CREI does not promise you a “snap.”
With an accredited technical school such as this, you
must study to convert your ambition into technical
knowledge you can sell in the fabulous Electronics
market.

Since its founding in 1927, CREI has provided
thousands of professional radioc men with technical
educations. During World War IT CREI trained
thousands for the Armed Services. Leading firms

OCTOBER, 1954

Now is the time of decision
for you. Luck will not propel you forward unless it
finds you trained. Contacts won’t budge you an inch
unless you have the skill to back them up. The an-
swer is: Technical Training . . . and willir.gness to
learn. Together they will bring vou increased earn-
ings in this new Age of Electronics. Fill out the cou-
pon below and mail it now. We’ll promptly send you
your free copy of “Your Future in the New World
of Electronics.” The rest—your future—is up to
you.

MAIL COUPON FOR FREE BOOKLET
CAPITOL RADIO ENGINEERING INSTITUTE

Accredited Technical Institute Curricula. Founded in 1937
Dept. 1410A, 3224 16th St., N.W., Washington 10, D. C,

Se:\lq booklet '‘Your Future in the New World of Electronics” and csurse
outline.

CHECK ] Practical Radio Engineering [] Aeronautical Radio Enginesring
FIELD OF T[] Broadcast Radio Engineering (AM. FM, TV)
GREATEST [] Practical Television Engineering

INTEREST [JTV. FM & Advanced AM Servicing

Name . ..

Street

Cityooee .. Zone . Stote. .
Check [ Residence School [] Veteran

R T L T e T T T T L L L L L L L LI LTI I I
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A
NEW STOCK OF FIRST QUALITY

TELTRON TUBES
GUARANTEED!... LOWEST PRICES EVER! [ e<5 ik

1B

GIFT OFFER!

with any
order accompany-

All tubes individually boxed . .. unconditionally guaranteed for one year! |:i1g this ad.
Type Price | Type Price | Type Price | Type Price | Type Price | Type Price | Type Prce
1ATGT.... .53 | 5V4G..... . 6ATG. ... .37 6BN6. ... .90 6SATGT... .45 12AU6. ... .43 1978 N
1H5GT. ... .51 S5Y3GT.... . GAUSGT .. .60 6BQ7. ... . .85 | 6SKIGT .. .45 128U7. ... 58
114 1| 5Y4G GAVSGT .. .60 | 6BY5G .50 6SLIGT... .60 12AV6. . .42
6. .51 $23 ... GAVE L7 B, 12AV7. 73
1LC6. ... .49 (1.1 EE— : GAX4GT .. .60 12AX4GT . .60
INSGT.... .51 6K7....... . GAX5GT .. .60 12AXT . 61
1RS....... K| 6Q7. ... .. T 6BA7 .. .58 12A27..... 65
1T .51 6AB4 6BCS ... . .48 12B4. . 72
104 . .51 6AC7 6BE6 ... . .46 12BA6. ... .46
105, .. 43 | GAF4 6BF5...... .48 12BA7. ... .58
1X2. ... .65 | 6AGS. . .. . 6BF6...... .48 12BEG. ... .46
2A3. ... .35 | GAH4GT.. . 6BGSG... 1.18 12BH7. ... 61
277, 35 | 6AJS. 6BH6. .51 12BZ7.... .63
3a4. 53 | 6AKS. 6BJ6. .. . .51 12K7...... 40
3Q5GT 61 GALS.. 6BKS. .. .78 12SL7GT.. .60
S4...... 48 6AQ5 . 6BK? ... .78 12SN7GT.. .56
= Iva..... 48 GARS. . ... 6BLIGT... .78 19BG6G.. . 1.48 11726GT. .
= F R E E $7.20 list value Bonus Box of *hree SPECIAL! tl" NUV. l—"
&6SN7  tubes and 25 assorted FTE Price Type

resistors with each order of $25 or more

SAME DAY SERVICE

48 Hour Postal Delivery To West Coast
TERMS: Save all freight and postage charges. All
orders accompanied by full remittance will be shipped
POSTAGE PAID anywhere in the continental U.S.A.
25% deposit required on COD’s. Minimum order $10.00.
Open accounts to rated firms only.
Send for Free complete tube listing and

monthly specials! Get on our mailing list.

LI

il

BEST BUY YET!

HERE IS YOUR OPPORTUN-
ITY TO BUY A COMPLETE
PROTELGRAM PHILIPS TV
SYSTEM AT A REMARKA-
BLE PRICE ... THIS OFFER
INCLUDES . ..

| Chassis completely wired and
ready for use, including 23
tubes plus one diode.

Protelgram projection unit including picture
tube.

25,000 volt power supply ready for use.

8” dynamic speaker on large baffle.

23" flat viewing screen and full size reflect-
ing mirror.

NOTE: Chassis includes . . . Automatic beam sup-
pressor . . . High Fidelity sound system . . Auto-
matic gain control . . . “‘Standard Coil”’ Tuner, etc.

THE GOLDSTAR CO.

58 Walker Street, New York 13, N. Y.
Phone WAS5-8187

S’mi

PLUS ONLY
$10.00 extra
for cabinet

[X)

U oa W

126

yp!
0z3 12AT7

17L7GT

Watch for our monthly specials of key radio
and TV types. Each month new key types will

appear. Take advantage and order your re-
guirements now.

TELTRON ELECTRIC COMPANY

. Dept. RE-10 .
428 Harrison Ave., ,, " " . Harrison, N. J.

00 A A

AR

o0

HERE AT LAST!

CHEXALL
Vest Pocket Tester

A mighty mite. It
virtually replaces the
YTVYM. Excellent sen.
sitivity. Checks leak-
age beyond the range
of most meters.
Checks AC or DC
Yoltages. Checke
presence of RF and
High VYoltages up to
0 KV. Tests and
Quality checks all
types of Condensers.
Checks tubes, trans-
formers and many
other important ap-
plications!

$8.95

Complete Postpaid
with leads and
interlock cord.

NEW! IMPROVED!
H-BAR-G
"ADAPTEST"

Checks CRT and Yoke
setting, height, linearity
H-BAR-G and alignment. Can be
" ADAPTEST" used with vest pocket

tester to check quality
$l-95 of CRT and operating
Postpaid voltages.

SAYE MONEY ON COMBINATION OFFER!
BOTH UNITS FOR $9.95

Send Check or Money Order with order.
Save C.0.D. and Postage Charges.

TIHATITIES

BRUNO -NEW JERSEY, INC.

12 HENNION PLACE
8LOOMINGDALE, N. J.

—
Question

LOW-FREQ CONVERTER

Please print a circuit of « converier
that will enable me to hear the Los An-
geles radio range station weather ve-
ports (332 kc) on a standard broadcast
recetver. [f possible, I would like con-
tinuous tuning from 200 to 400 ke. The
broadcast recewver has a ;}55-ke¢ i.f.—
B.EM., Torrance, Calif.

The diagram of the converter is
shown. Operating voltages may be tak-
cn from the receiver or from a separate
power supply. The antenna and oscil-
lator coils have adjustable powdered-
iron cores that make it easy to track
the circuits when using almost any
standard type of tuning capacitor.

[V = Ry
At =
3-25uut CORX oyTRUTS

P
E SEE TEXT
i

ANT | ;
a0 %I i

\
+
1
.
]
v

\365sf DUAL

The oscillator coil is designed for a
455-ke i.f. and a 120-puf padder. With
a 455-ke i.f. you will have to feed di-
rectly into the receiver’s mixer plate or
first i.f. grid circuit through a short
length of low-impedance coaxial cable
from the plate of the 6K8. The tuned
coil in the 6K8 plate circuit may be

Interest in the Question Box, as indi
cated by letters received, is not high, and
the question has arisen as to whether the
space might not be better devoted to
other subjects. What do our readers
think? Should we: (1) continue the Ques-
tion Box as is; (2) discontinue it; or (3
substitute some other material, and if so
what? Please mail your vote to Question
Box, Radio-Electronics, 25 West Broadway,
New York 7, N.Y.

one winding of a standard 455-ke if.
transformer. The secondary coil is not
needed.

If you want to couple the converter
directly into the receiver’s antenna ter-
minals, shift the converter’s output
frequency into the broadcast band at
around 550 ke. The coil in the 6K&
plate circuit should be a 500-600-ke
converter output transformer with a
low-impedance winding for feeding the

RADIO-ELECTRONICS

"
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for Unmatched Versatility
in Field Recording!

Designed for nature sounds, music, street
sounds, interviews, conferences, courtroom re-
porting, missionary work and field reports. Al
of these may be recorded on a single 4-speed
portable, battery-operated spring-wound tape

recorder. Features quick speed change with
automatic equalization.

Model 610 EM meets both primary and sec-
ondary NARTB standards and operates at tape
speeds of 15, 74, 3%, 174 ips. Records and
plays back frequencies up to 15000 cycles.
Model 610 DM operotes at tape speeds of 7)3,
3% 1%, s ips.

These tiny recorders weigh only 17 Ibs. with
self-contained batteries that last 100 operating
hours and include built-in  monitering  and
headphone playback facilities. Designed for
extreme simplicity of operation. Meets the
most gruelling field tests. May be operated

anywhere. Measures only 7 x 10 x 11 inches.
Write for complete technical luuralure
and direct factory prices to Dept.

AMPLIFIER CORP. of AMERI(A

396 Broadway, N. Y. 13. N. Y,
*T M. Reg. U.S. Pat OF

EASY TO LEARN CUDE

It is easy to learn or increase speed
with an Instructograph Code Teach-
er. Atords the quickest and most
practical method yet developed. For

becinners  or  advanced  students.
Available tapes trom beginner's al
Dhiaher )y otvpical messages on al

subjrers. Npeed range 5 to 40 \Vl’\l

Always ready—no QR

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher
Jiterally tukes the place of an oper-
ator- unum tor and enahl(\ anyone to
leaen 1wl master code without fur-

Lher IN&A\[HI(‘E Thous unds  of successful uperators have
“equired  the cnde’™  with the Instructograph  System.
Write today for convenient rental and putchase plans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC, Chicage 40, Il

URGENT! URGENT!

ELECTRONIC TUBES

We Pay Spot Cash for:

RADIO, TV -all types
State types, condition
of merchandise, quantities and price.

COLUMBIA ELECTRONICS CORP.
115 Liberty Street, N. Y, C

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changes dull eye-straining black and white pictures
inta beautiful color tones. Seconds to attich. No taols
used, Helps eliminate glare and snow in friange areas.
Order dlrt‘c! Send $1 for screen size up to 16 , $1.25
size 17”7, $1.50 size 20", $2 size 217, $2. 50 size 24"
$3 size 27", We pay postage except on C.0.D. orders.
Satisfaction guaraniced. Inquiries from dealers also
weicomed.

Zingo Products, Johnstown 13, New York
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receiver’s antenna input circuit. Adjust
the oscillator tuning slug and variable
padder for proper tracking and cover-
age across the band at the selected if.

The circuit may be used also for
shortwave reception by substituting
suitable coils. For a single-band con-
verter covering from 8.5 to 23 mc or
12.5 to 36 mec, we recommend using
oscillator coils such as the J. W. Miller
“W” series designed for 1500-ke i.f.
service. These require a 1500-ke con-
verter output transformer.

The antenna and oscillator coils for
the 200-400-kc converter may be J. W.
Miller types X-320-A and X-320-C or
equivalents.

SERIES IIEATER STRINGS

[ have trouble culculating the valies
of the series and shunt resistors in
series-connected heater strings where
the tubes have different curvent ratings.
Please show by example how the values
of these resistors are calculated —A.F.,
St. Louwis, Mo.

Vi V2 V3 v4 Y5
25.6v 6.3v 6.3v 6.3v 6.3v
BA A 3A A JI5A

R2

The diagram shows a typical series-
connected heater string of the type you
refer to. The series includes tubes with
OJ’,-, 0.3, and 0.15-amp heaters.
Ohm'’s law is used for all calculations.

The voltage drop across R1 is the
supply voltage (117 in this case) minus
the sum of the heater voltages of all
tubes in the string. The current through
R1 is that drawn by the tube with the

highest current rating (V1). Using
Ohm’s law, R1 equals
117 — [(4 X 6.3) + 25.6]
0.6
or 110 ohms. R1 dissipates 39.7 watts

(66.2 X 0.6) —its,wattage rating should
be doubled for adequate safety factor.

The voltage across a heater shunt re-
sistor is the same as that of the tube or
tubes it shunts. The current through
it is the difference between the maxi-
mum circuit current and the current
rating of the shunted tube or tubes.
Excess current (0.3 amp) is shunted by
R2 around V2, V3, and V4—R3 shunts
the excess current (0.45 amp) around
V5.

Still using Ohm’s law, the resistance
of R2 is 18.9/0.3 or 63 ohms and its
power dissipation is 18.9 X 0.3 or 5.6
watts. Similarly, R3 is 6.3/0.45 or 14
ohms and the power dissipated is 2.9
watts. FFor adequate safety factor, the
wattage ratings of R2 and R3 should be
not less than 10 and 5 watts, respec-
tively.

With the recent development of the
600-ma tubes for series operation, there
will be greater use of series-string
heaters by manufacturers. As a result,

there will be many instances where
shunting resistors will be used when

making tube substitutions. END

COMPLETELY
SERVICE...

COLOR TV

with only two
NEWinstruments!

RAINBOW GENERATOR

Model 150
Patent Pending

NEW CIRCUITS incorporated in this instrument
greatly simplify the TEST and ALIGNMENT of
color TV circuits. NEW LINEAR PHASE SWEEP
produces the COMPLETE PHASE RESPONSE
CURVE, assuring greateraccuracy withfasteralign-
ment and elimination of color bar drift problems.

APPLICATIONS

¢ MASTER PHASE CONTROL test and alignment
o CHROMA DEMODULATOR test and align-
ment (either 1/Q or R-Y/B-Y) » QUADRATURE
TRANSFORMER test and alignment ¢ MATHIX
CIRCUIT test and alignment « BURST AMPLIFIER
test and alignment ¢ PHASE DETECTOR CIRCUNT
alignment for reference ascillator « REACTANCE
CONTROL and REFERENCE OSCILLATOR adjust-
ment ¢ 3.58 MC TRAP alignment ¢ TROUBKE-
SHOOTING and PHASE ALIGNMENT in the
hame by picture patterns.

WHITE DOT GENERATOR

Model 160

THE WHITE DOT GENERATOR ENABLES COM
PLETE ALIGNMENT OF ALL COLOR CONVER-
GENCE CIRCUITS PLUS SWEEP CIRCUITLINEARITY
AND SIZE, AS WELL AS GENERAL TROUBLE-
SHOOTING BY SIGNAL TRACING.

APPLICATIONS

* DYNAMIC CONVERGENCE—vertical and hori-
rontal test and adjustment ¢« DC CONVERGENCE
—test and adjustment ¢ DEFLECTION COlL—
positioning for best convergence ¢ BEAM
MAGNETS —alignment for best convergence
* DYNAMIC PHASE ADJUSTMENT —vertica! and
horizontal ¢ FOCUS—test and adjustment cf
DC and dynamic focus ¢ TROUBLESHOOTING
of all circuits affecting convergence ¢ LINEARITY
—test and adjustment of horizontal and verticcl
sweep linearity ¢ TROUBLESHOOTING from
antenna to picture tube by signal tracing.

WINSTON ELECTRONICS, INC.
Dept. 102, 4312 Main Street
Philadelphia 27, Pa.
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LEARN RADIO AT HOME WITH THE PROGRESSIVE RADIO ""EDU-KIT""

MAIL TODAY.

BUILD 15 RADIOS

ONLY
AT HOME 5] 92
With the New Improved 1955

Progressive Radio “EDU-KIT"

NOW INCLUDES
HIGH FIDELITY,
SIGNAL TRACER, and

e ATTRACTIVELY GIFT PACKED
o FREE SOLDERING IRON

o NO ADDITIONAL PARTS NEEDED
o EXCELLENT BACKGROUND FOR TV
o 10 DAY MONEY-BACK GUARANTEE
o SCHOOL INQUIRIES INVITED

) ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY

WHAT THE PROGRESSIVE RADIO
"EDU-KIT'' OFFERS YOU

he Progressive Radio ‘"Edu-Kit'' offers you a home study course at a rock
bottom price. Qur Kit is designed to train Radio Technicians, with the basic facts
of Radio Theory and Construction Practice expiessed 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 radio circuit schematics; how to mount various radio parts;
how to wire and solder in a professional manner. You wiil learn how to operate

Receivers, Transmitters, and Audio Amplifiers. You wiill learn how to service and
trouble-shoot radios. You will fearn code. You will receive training for F.
license.

n bricf, 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 specitically prepared for any person
who has a desire to learn Radio. The Kit has been used successfully by young
and old in all parts of the world. It is not necessary that you have cven the
slugutest background in science or rad

¢ Progressive Radio “Edu-Kit’ is used by many Radio Schools and Clubs
in this country and abroad. It is used for training and rchabilitation of Armed
Forces Personnel and Voteruls thirouaghout the worl

e Progressive Ra ““Edu-Kit"" reQuircs no instructor. Al instructions
are included. All parts are nndlvndually boxed. and identified by name, photograph
and diagram, Every step involved in building thesc sets is carefully explained.
You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio "‘Edu-Kit'' comes complete with instructions. These
instructions are arranged in a clear. simple and progressive manner. The theory
of R\dm Transmission. Radio Reception. Audio Amplification and servicina by
al Tracing is clearly explained. Every part is identified by photograoh and
dl\qrnm You will learn the function and theory of every part used

The Progressive Radio “Edu-Kit’' uses the principle of “"Le carn by Doing’’
Therefore you will build radios, perform jobs, and conduct experiments to ilfus-
trate the principles which you |01 rn. These radios are desidned in a modern
manner. according to the best princiPles of present.day cducational practice. You
begin by building a simple radio. The nexl set that you build is slightly more
advanced. Gradually. in a progressive manner, you wiil find yourself constructing
still more advanced multi-tube radio sets, and doinyg work like a professionai
Radio Technician. Altodether you will build fifteen radios, including Receivers,
Transmitters, Amplvhors, Code Osciltator and Signat Tracer. These sets operate
on 105-125 V. AC/DC. An Adaptor for 210-250 V. AC,/DC opprat.on is available.

THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE

You will receive every part necessary to build 15 different radio sets. Our
kits contain tubes. tube suck(ts chassis. variable condensers, electrolytic con-
densers. mica S. Paper s. resistors, line cords, setenium recti-
fiers, tic strips. coils, nardwnrc tubing. ete

Every part that you need is included. These parts are individually packaged.
50 that you can easily identify every item. A soldering iron is included. as well as

an Elfectrical and Radio Tosler Complete, easy-to-follow instructions are provided.
add on the ‘‘Edu-Kit’" now contains lessons for servicing with the
Progressivi nal Tracer, F.C.C. instructions, Quizzes, high fidelity instruce

e Sign
The “Edu-Kit’" 0 the smallest detaii.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and serwcmg are included. You will be taught to recognize
and repair troubles. ou will build and learn to operate a professional Signal
Tracer. You receive an Electricat and Radio Tester. and fearn to use 1t for radio
repairs. While you are learning in this practical way. you will he able to do
many a repair job for your neighbors and friends, and charge fees which will
far cxceed the cost of the “Edu-Kit'. Here is your opportunity to fearn radio
quickly and casily, and have others pay for it. Our Consultation Scrvice will
help you with any techmcal problems which you may ha e,

FREE EXTRAS

e ELECTRICAL & RADIO TESTER e ELECTRIC SOLDERING
IRON o TV BDOK ¢ RAD!IO TROUBLE-SHOOTING GUIDE o

CONSULTATION SERVICE e QUIZZES e F.C.C. TRAINING
Progressive ""Edu-Kits'' Inc., 497 Union Ave.

tions, is a complete radio course, down

Dept. RE-97, Brooklyn 11, N.Y.

alina

OlaVvy IAISSIEO0UYd IHL HLIM INOH LV SOI1AQVYy S

vadIN-Na.,

AVaodlL 1IVH

MAIL TODAY—Order shipped same day received.

10-Day Money-Back Guarantee. Include ALL FREE EXTRAS
[0 Send "Edu-Kit'' Postpaid.
[J Send *‘Edu-Kit"
[] 210-250 V. Adapter for "Edu-Kit''—$2.50.
[] Send "Edu-Kit'* C.O.D. | will pay $19.95 plus postage (U.S.A. only).
[J t wish additional information describing ''Edu-Kit''. No Obligation.
] Send me FREE Radio-TV Servicing Literature. No Obligation.

Name.

id. | enclose full payment of $19.95 (U.5.A. only}.
Postpaid. | enclose tull payment of $20.95 (Outside U.S.A\).

PROGRESSIVE “EDU-KITS” INC.

1497 UNION AVE., Dept. RE-97, Brooklyn 11, N. Y. 1

[ "B B B B --------------d
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POLYMETER

Sylvania Electric Products,
Inc,, Great Arrow Drive, Bui-
falo, N. Y., has introduced a

new polymeter, tvpe 301, de-
signed for laboratory and field
measurements. The frequency
range is from 20 cycles to 20 ke.
It uses the new Sy]vanm 7-inch

reads

and
peak to peak, a.c., d.c. voltages,

meter movement,

and direct current. Resistance,

decibel and zero-center scales
are provided.

The a.e. and d.c. volr ranges
are: 0-3, 10, 30. 100, 300, 1,000.
The peak-to-peak volt ranges
ave: 0-8, 28, 80. 280, 800, 2,300.
The d.c. milliampere ranges
are: 0-3, 10, 30, 100, 300, 1,000.
The d.c. ampere range is 0-10.
tesistance ranges are: 0-1,000,
10,000. 100,000 ohms; 1, 10,
1,000 megohms. Input: d.c.

range, 17 megohms; a.c. range,
2.7 megohms shunted by 40 nuf
(with unshielded lead) or 125
mf (with shielded lead).

HI-FI PREAMPLIFIER

Regency, Division of 1.D.E.A
In¢., 7900 Pendleton Dike, In-
dianapolix 26, Ind., has intro-
duced a high-fidelity preampli-
fier, model 350-P.

The features of the preampli-
fier include cathode follower
output; equalization range of

r 1

06‘6‘*“1“

+18 to —20 db at 30 cycles
and +14 to —20 db at 20,000
cyceles: intermodulation distor-

tion of 0.1% at 2-volts output
(40 cyeles and 7,000 cvceles, 4:1).

RECORDING TAPE

ORRadio Industries, Inc,
Opelika, Ala.. has designed a
new 7-inch reel with a 2% -inch
hub for /rish green-band mag-
netic recording tape. The new
reel uses only one slot on the
hub to secure the end of the

Devices

new

This

practically elimi-
wrinkling and dis-

tape.

nates any

torting of the tape at the hub.
reel

This also does away with

the need for
coating.

CORNER HORN

G & H Wood Products Co.,
75 N. 11 St.. Brooklyn 11, N, Y,
has announced the productlon
of a new 20-inch Klipsch-de-
signed corner horn speaker en-
closure, the KR-5. This speaker
enclosure may be wall-mounted,
corner-hung, placed on a shelf,
bench or table. and may be
placed in any room.

thinning the tape

The KR-5 approaches Klipsch-
orn performance on light
middle bass, and is excellent
for its size even on heavy bass,

Each unit is equipped with a
handle to permit carrying from
place to place. as well as a
bracket for wall mounting. The
finished model is available in
honey walnut on walnut, French
mahogany on mahogany, Kori-
na, ebony, and leatherette. It
has a 12-inch cutout with an
%-inch plate. The dimensions
are 21 x 16% x 14 inches.

NEW CARTRIDGE

Webster Electric Co., 1900
Clark St., Racine, Wis,, has an-
nounced the addition of a new

RADIO-ELECTRONI|CS
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universal cartridge to their
Featheride line. Known as the
WX, this cartridge is a single-
needle, dual-voltage model for
either 78-r.p.m. or 3-speed use.

For high-voltage applications

it cevelops 5 volts at 78 r.p.m.
or 2 volts at 33% to 45 r.p.m.
Usinz the shunting capacitor

which is furnished with the car-

triddee for low-voltage use. the
WX develops 0.75 volt at 333
to 45 r.p.m, or 1.5 volts at 78
r.p.t

The WX weighs only 7.25
grams and comes packed in a
plas container to protect 1t
against damage in  handling.
Be<tdes the capacitor, the WX

is furnished with an extra nee-
dle screw, terminal clips, and
installation instructions.

COMPONENT TESTER

Transvision, Inc., Division of
Sightmaster Corp., New Ro-
chelle. N. Y., has announced a
new improved TV component
tester, model 100. It tests flv-
hack transformers and yvokes,

and will detect even one shorted
turn, Model 100 tests picture
tubes either in or out of tester
for emission, short, or electrical

leakage. It isx a selenium recti-
fier checker as well as picture-
tube reactivator, renewing the
emission of tubes which have
deteriorated due to use or to
shelf life. The unit checks ca-
pacitors for capacitance, shorts
or opens. and also checks con-
tinuity.

ELECTRONIC SWITCH

Electronic Instrument Co.,
Inc.. 84 Withers St., Brooklyn
11, N. Y., has designed the
model 488 electronic switch to
permit the simultaneous ohser-
vation of two scparate traces
on the screen of one scope. 1t
also serves as a square-wave
generator over the range of
switching frequencies.

AECTO SwTq

i8-8
9 & o “!1 i
oW T W3

The switch offers a means of
comparing the amplitude, wave-
form, and phase of two sig-
nals; checking phase shift and
waveform distortion; gain or
frequency response of an en-
tire amplifier or a single stage.
It sets up a voltage reference
level or zero base line, and pro-
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vides square waves over sufli-
ciently wide ranges for all
square-wave testing of audio
amplitiers.

The model 488 features con-
tinuously variable switching
rates and square-wave fre-
quencies in three ranges from
less than 10 to over 2,000 cycles.

Tube complement is: two
6AUG's, two 12AU7’s, and one
6X35, transformer-operated.

FLYBACK

Gramer Halldorson Trans-
former Corp., 2734 N. Pulaski
Rd., Chicago, I11,, has announced
the TFB417, a
sembly

uxp]dcement as-
1n(01poxat|1m a

high-

voltage rectifier socket and
mounting to replace Crosley

No. 15720-5-1 and Hallicrafters
No. 550251.

Plaskoil, a plastic-coated high-
voltage coil used in the FB417,
possesses dielectric properties
to guard against tlashovers and
breakdowns.

NEW MICROPHONES

The Astatic Corp., Conneaut,
Ohio, has announced two new
hand microphones, ceramie
model M101 and crystal model
M102. They are compact little
units housed in plastie cases.

The output of the crystal
M102 is 16 db, and that of
the ceramic MI101 is 53 db. |
Frequency range of M102 is 30 to ‘

10,000 cycles, with flat response,
while the range of the M101 is
30 to 8,000 eycles, with slightly
rising characteristics in the
high range.

LIGHTNING ARRESTER

Television Hardware Manu-
facturing Co., Division of Gen-
eral Cement Manufacturing Co.,
919 Taylor Ave., Rockford, 111,
has announced a combination
lead-in tube and lightning ar-
rester. It is a lightning ar-
rester on the outside end of the
lead-in tube and a wall plug on
the inside end.

A %-inch hole is drilled

a complete

TIIBE TESTER

for only

245 oy

"" ﬂuma-mx mii,, I

New EMC Madel 208*
spat. “ending t€S1S all
tub= types quickly . ..
easly ... accurately

. in the field or shop.

The sensational new EMC
Model 208* gives you

for the first time a
complete pracision tube
tes-er for less

than $25.00.

Wit it you can quickly
and accurately test

all tube typas

for quality as well

as chorts, leakages,
filament continuity
and opens.

MOD:L 208 TU3E TESTER
(COMPLETELY WIRED AND TESTED)
Only $24.90

MOD:L CRA (PICTURE TUBE
ADAFTOR OF MQDEL 208) $4.50

""""ll(-cu.

CHECKN THIS EXCLUSIVE
COMBINATION OF
FLATURES:

Lcwest market pece
Completely portasle
Checks all popm ar octal,
lostal, miniature 3nd noval
bzse tabes

Flaxibl2 switching system
assure; complete t2sting
cf all present amd -uture
tuses types

Elements numbe ed accord-
ing to RTMA base system
In{ividual sockets for each
tuse type

Checks completely for qual-
ity as well as shwts, leak-
agzs, filament ocontinuity
or opeas betwee1 any two
tube ekements

Vitual line voltage -heck
with acjustable :entrol as-
sures accurate quality
terting

Mztches and che:ks Hi-Fi
tubes such as 1€L3, b.T 66,
an{ 5881

Spice waving, higy impact
caze, 5Y4 x 6% z 27"
Cones complete wita de-
tailed i1structiom J0¢k and
tute listings

ar invaluable tool ‘@: Service.

men,
stadents, hobbyists.

Writ= to Dept. RE-10 today for compl-!e catalog

of piecision test equipment.

IXPOR~ DEPT.—
3€ LWBERTY ST. N. ¥ 3. & V.

ELECTRONIC
MEASUREMENT
CORFORATION

rad o hams, @I-F1 fans,
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through the wall, and the de-
vice is fastened securely in
place. Then the lead-in wire
(any standard type) is attached
to the lightning arrester where
it makes contact through the
arrester’s serrated teeth. A
standard antenna lead-in plug
is fastened to the lead-in com-
ing from the set and plugged
into the other end of the lead-
in tube.

TAPE RECORDER

Hudson Radio & Television
Corp., 48 West 48th St. New
York 36, N. Y., is distributing
the Ferrograplh tape recorder,
made in Great Britain. Some
features of this machine are:
three independent drive motors,
wide frequency response, hlgh
signal sensitivity, automatic
cutoff in unattended operation,

start and stop control, separate
bass and treble adjustments,
and metered input control.

The Ferrograph operates at
either 3.75 or 7.5 inches per
second. It is capable of double-
track recording and playing.
Rewind time is 1

Windsor

Each '

Type

95 154
.67 | 155
.90 174
69 | 1U4
51 1Us
93 1V2

75| 6AB4 .

WINDSOR '‘WONDER-BEAM''
3-WAY TV ANTENNA

antenna

A real perform this
Adjustalile

works where others faill
arms, for Average Areas, KErinke
Aress, and UHF. Features new
electronic  wonder itch: no need
to rotate antenna, just turn wonder-
switch for hest results with each
mdlvlrhml station! Works with any

SPEGIAL PRICE $5.69 Each

Lots of
Singly ...$5.95 Each

accombanies order. All Mmerchandise

minute. A

RADIO & TV
RECEIVING

And (hr\us*mds of ¢
I

e 16834"
e Ruwpedly constructed with he1vy leatherette covering,
and reinforeed with

merchandise

A(V Deposit  with  Order. All
F.0.B 'C. For_orders less than $10.
handling cost. Deduct 20f if full remutance

to prior sale and price changes without notice.

built-in preamplifier enables
the machine to make full-depth
recordings from signals as
weak as .003 volt peak. Audio
output is 2.5 watts. Recorded
voice or music can be heard di-
rectly from a built-in loud-
speaker or can be piped out to
external speakers. The machine
is self-contained and is readily
transportable. It measures
18% x 17% x 9% inches, and
weighs 50 lbs.

DISC CAPACITORS

Centralab, Division of Globe-
Union Inc., 900 E. Keefe Ave,
Milwaukee 1, Wis,, has an-
nounced new 3,000- and 6,000-
volt disc capacitors.

Designed for use in high-

voltage circuits and television
applications, these capacitors
are 100% tlash-tested at twice
rated working voltage for max-
imum safety factor. The units
also can he used for industrial
electrical and electronic appara-
tus such as molor butlers, ig-
nition quieters, and computers.

Type DD30, 3000-volt dise
units are avatlable in capaci-
tances from 1.7 to 3,000 uuf, The
DD60, 6,000-volt capacitors are
in the range from 4.7 to 1,500
uuf,

TUBES

Dealers throughoit

EXPERIENCE. that you
. IR4 | we can afely guarantee eacn and every tube we ship.
88 | IRS YEAR! That's why the famous Green and ilach
- now aceepted evervwhere. as vmbol of QUALITY

Type
6BFb
6BGEG .
6BHS .
6BJ6 .
6BK5 N A
6BK7 ... 9%

6J6 68 |
6J7 . 70
6K6G T 45
6K . 70
6L6G

SLGA 88
6QIGT . 55

6R7 .75

FREE' WINDSOR TlIBE GADDY

Most practieal selvwe aid ever (Iemgneil for
ry ch xso of 81
accumuhted purctnses totalling %‘lbn ()0 wnl!\ln 90 days.
get Caddy eredit memo with each purchase},
L] Canles \p]uole'\lLl)

en! Now offere “REE with ev

Long, 84~ Wide, 13%;’ High,

lastic handk nickel plated hardware.

metal clamp.

WIND SOR ‘TUBE CADDY MAY ALSO BE PURCHASED

OUTRIGHT FOR $14.9

GURANTEED
ONE FULL YEAR

THERE'S NO SUBSTITUTE FOR EXPERIENCE!
ice America noOw Know.
in depend on Windsor Tube Q

Each | Type
43 654 .

125 umes including meters
Weighs only 9 1

TURNTABLES

Rek-O-Kut Co., 38-01, Queens
Blvd., Long Island City 1, N. Y.,
has announced two new 3-speed,
12-inch precision turntables.
The Rondine, model B-12, is
powered by a J4-pole induction
motor; and the Rondine Delivre,
modcl B-12H, employs a hys-
teresis- S)nchlonous self-lubri-
cating motor.

Aside from the motors, the
t{wo turntables are identical. A
single selector knob is used for
setting the desired speed: 33%,
45, or 78 r.p.m. Between the
speed settings are intermediate
“oft” positions. These permit
the turntable to be operated
at any selected speed and then
shut off without going through

all of the speeds.

The Rondine features a built-
in, retractable hub for 45-r.p.m,
records and requires no ex-
ternal adapter,

STACKING KIT

Electronics, 4002 W,
Burbank Blvd., Burbank, Calif,,
has introduced a new antenna
stacking kit that was designed
to simplify stacking of two

Davis

Davis  Super-1’ision antennas
in weak-signal areas.

The kit may be used for
either horizontal or vertical
stacking.

FROA
Thit' s why
tor ONL FULL
Windsor Tube Carton i
and NDEPFE NDABILITY!

Eacsh Type Each
. 7 .5

a1y .

/, PERFORMANCE'

V.H.F. ANTENNAS

Ward Products Corporation,
1148 Euclid Ave., Cleveland
15, Ohio. has introduced three
new v.h.f. antennas cal]ed the
"ard Fringemaster, and avail-
able in sinzle and stacked mod-
els. The Fringemaster has the
trap-bolt type of fold-up con-
struction that prevents antenna
collapse and forms a rigid and

permanent assembly. It has
polyvethylene insulation
thloughout with seamless tub-
ing elements and square alumi-
num tube supports and cross-
arms.

It is available in the follow-
ing stack models: single bay
TV-285, quarter-wave stack
TVS-286, half-wave stack TVS-
287. Stacking kits are also
available in TVS$-288 and TVS-
289.

CORRECTION

The address of the Jensen
Manufacturing Co. was given
incorrectly in the announce-
ment of the new Jensen back-
loaded cabinets on page 133 of
last month's issue. The correct
address is 6601 South Laramie
Ave. Chicago, 111,

EXND

All specifications given on these
pages are from manufacturers® dcta,

...FOR PEAK

125L76T 67
125N7GT . 59
125Q7GT | .46

12v6 5|

14AT7 58

14AF7 68 |

1485 50

14C5 85

14C7 70

14Eb 70

14E7 85

14F7 69

14F8 . 99

1497 85

1ANT 75

1407 62

14R7 85

1457 80
19BG6G .. 153 (723 . 43

WINDSOR

& TV repair-

160.00 ar

You

and tools.
bs

strong

Note to our Latin-American Friends: ''Se Habla Espanol’’,

Minhﬁnr ELECTRONIC TUBE CO.

2612-C NOSTRAND AVENUE, BROOKLYN 10, N. Y.

add $1
subject
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Write for Additional Tube Types and Prices.
We also stock Special l'urpose
ting Tubes

“BROW-LITE”

® Leaves Both
Hands Free
to Work!

® Wear it on
your Brow.

@ Adjustable
angle of

Beam.

@ ldeal for Radio
& TV Repairmen.

® Uses standard penlite
and bulb.

® Won't interfere with glasses.

batteries

Complete WIQh
Batteries

and  Transmit-
Dept. C-10.

at Similar Savings!
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VA

SIMPLE TESTER

The more common TV receiver
troubles are caused by gassy, leaky,
or shorted tubes in r.f. and i.f. circuits.

Robert Stevens. of Nashville, Tenn,,
has developed a novel miniature tube

radio-electronic

f?r Au_mnms
| }QALLRANGES

| BOLAND
| & BOYCE
UNIVERSAL

High

FOR TV TUBES

vent shorts should the case contact a
hot chassis or a grounded object.

The tube heater pins are paralleled
across the secondary of a 6-volt heater
transformer and are connected to B |

4

tester for leakage, gas, and shorts in  plus through a 47,000-ohm resistor. l Complete
6CB6, 6AUG, 6B27,6BK7, lwith plug-in 0 ag e
6AGS5, 6AH6 6BQ7 resistors
&F\t S8 [ T l for any
- ‘)__._g-.b-umA 4 ... L,’ . range,
L ng-s? O-ATH - HEATER :'a} ' any meter r 0 e
= A1 2 8 1415
@ $oet _— — Make safe, accurate
10vES e high-roltage meas-
urements with any

T YW
“®‘:n 0% 80w Fion 0w
nreag g L — 4 —
- 3lie

~ - Bus

SULETE FROM (HASSIS

the more common types of tubes used
in TV 1r.f. and i.f. circuits. The ecircuit
of the tester is reprinted here from
Motorola Service News. The model is
made in a 2 x 3 x 7-inch metal box.
One 9-pin miniature socket is provided
for testing twin triodes like the 8BZ7
and 6BK7 and another is used for
6U8's. A T-prong miniature socket tests
6AU6s and similar pentodes.

The B supply is a half-wave trans-
formerless tvpe connected directly
across the power line with a 50-ma
selenium rectifier supplving the d.c.
voltage. The common negative bus is
carefully isolated from the metal case
to prevent a shock hazard and to pre-

METER-PROTECTION CIRCUIT

This circuit protects the meter in
a v.t.v.m. against damage by excessive
current when the range setting is too
low for the applied voltage. Connect
a resistor (R1) and 1N56 diode as
shown. R2 and R3 are original circuit
components. The resistance of R1 is
selected so the drop across it is a little
greater than the drop across the meter
when it passes full-scale current. For
normal operation, the drop across Rl
biases the diode to cutoff when the
cathodes of V1 and V2 are at the same
potential. \When the cathode of V1
woes sufficiently positive to overload
the meter. the diode conducts and short-
circuits the meter, thus protecting it
against excessive current.

This kink is particularly etlective
when the meter has a relatively high
internal resistance and when several
milliamperes flow through R2. R1 is
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voltmeter, multi-
meter, or VIVM
having sensitivities
' of 10,000 ohms-per-
volt or more.

When the switch is in the GRID-CATHODE
position—for testing for shorts and
leakage between grid and cathode—
the cathode connects to B plus through |

the heater circuit, and the grid returns  The new Boland & Boyce Universal High-Voltage
| Probe can be used with different instruments for

to ground th.roug'h.the neon lamp. This | 50 S0 nges . . . and it is safe and east to use
places a fairly high d.c. voltage be- |in the bargain. Complete with 4 plug-in precision
tween grid and cathode. The lamp | resistors and instructions for'm:uchnpg virtually any
low ﬁh : }‘ o A55y wi B ereteria . any range—10KV, 30KV, 60KV, and
glows when the tube i1s gassy. when 1t i ermediate ranges. Clear, high-diclectric handle
draws grid current, or when leakage

shows resistors in use. Includes shielded cable with
or a short between grid and cathode Amphenol connectors. B&B MODEL 702 HV PROBE
is 30 megohms or lowenr.

| —$11.95 net.
o e S e e | TEST C-R TUBES & CIRCUITS
under receiver's own power

grounds it through the neon lamp. A |
leakage path of 2 megohms or lower
between hleater and cathode causes the | Measure both TV
lamp to glow. . .
Connect a resistor of about 10 meg- gclic:::ep:;‘f);r;;;:e
ohms from the grid line to B minus if | in one all-inclusive
the lamp glows slightly on good tubes 8 test! Two cabled
, leads of B&B C-R
‘ Tube Tester con-
® - ] nect between tube
d and receiver.

with switch in GRID-CATHODE position.
8-position switch tests: grid-cathode, heater-cathode,

and grid-screen lcakage: grid cathode voltagss; ce-
ceiver screen and video output voltages; beam cur-
rent at HV anode; grid control of beam; efect of
brightness and contrast controls; and much more.

about 56 ohms in a typical v.tv.m.
circuit.

Crystal diodes other than the 1NG56
can be used with equal effectiveness.
Since most of these diodes have slightly
Instantly isolates tube or receiver faults. Separate
plug-in power supply available for in-carton tube
testing. Prices include 2 cabled leads and imstruc-
tion manual, KIT—$29.95. FACTORY WIRED &
TESTED—$39.95. Sold by leading distributons.

New! B&B Model 704 BIAS BOX

An exact, steady source of d-¢ bias
voltage, 0 10 17 volts. A "‘must’’
-} for radio and TV realignment.
é 3 "l +  Clips and grounds to chassis

- apron; connects to nearest 6.3-V
* heater voltage terminal. Kit only
\ $9.95. Assembled, wired and tested,
$12.95.

S \'

varying characteristics, it will be nec- Write for brochure describing B&GB products.
essary to experiment with the value of

R1 to find the most efficient point of BOLAND & BOYCE, Inc.

operation.—Dan McMorris Dept. RE-104, 236 Washington Avenue
Belleville 9, N. J.
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only 99350

Modlel AX-524
ROCKET DIRECTRONIC
MOTORLESS TV ANTENNA
360 ELECTRONICALLY
SWITCHED BEAM

- In the fringe or ultra-fringe.
. the NIW 1954 Motorless Diree-
tonie will out-pertorm any or
dinary untennas. This  sensa-
tional new 360° UHF-VHEF TV
enpmpass’ reception WITH-

~.

Alitenna ulTens
L

OUT Rat des superh ,;lmsl ree picture clarity.
Model sServieeman's  Array’' contains Hi-Pig
Molded 1 II]dlUJ of i«\lmme tensile strength, 24 hi-
tensile Lminum elvnunu including Multi-purpose
I{Ule(‘l a R ched  Lie rads. Universal
Mast 6-position Leam Solecior Switeh, 750 Lot

loss l;l”' VHP Tubular TRI-X Cable,

HI-GAIN BOW-TIE RsEFI.ECTOR
1.9

For UHF _......... 5 Each
High gain at low cost. Completely
pre-assemhled.  Easily stacked for
fringe use
2 v with tie n)ds .$4.40
4 bays with stacki "9.95
Lots of h—Inlexd I“) <

toned ... ...10.95

Save With Rocket 35 Foot Mast Kits
Economy mast kit t‘onlams 3 self-coupling 10’ seamless
TRI-COATED 1147 O.D cne 5’ mast. 300 feet
)

of 6/2¢ vanized steel -:\ g \\|n and everything else
necded Iing  guy suhmr cable clamps.
#wuy hooks, and  swivel me nn(nu: has

35 fout Miast Rit $15.95 25 foot ‘\ldsl Kit.. .$11.95

NEW LOW PRICE!
RADIART TELEROTOR

Radiart’s famous TR-2 at new
money-saving  price.  Powertul.
ruveed, weather-proof — handles
installations up to 150 lbs. Con-
trol hox light indicates orienta-

tion of antenna. Factory lubri-
cated for life. Truly zood buy
a1 our new prive. H-cond.
MODEL TR-2 wire. 8-cond. wire. 0.08 ft.

ALL PRICES F.0.B. CLEVELAND, OHIO
0 not remit nare lll‘m _complete [)uxch'hL price. Pay
shipping charges on reeeipt of woods. 7 depousit’ on
all C.O.D. orders. ples e Mone yohick guarantee.

Prices Subject to Change Without Notiee

SAVE MONEY ON
INSTRUMENTS!

How to test better with
fewer instruments . . .

How to use old instru-
ments in new ways . . .

How to select the In-
struments you need . . .

How to evaluate instru-
ment readings and put
them to practical use,

B syusivigsi 4521 JEZTTIC o

BASIC ELECTRONIC
TEST INSTRUMENTS

by Rufus P. Turner

254 pages, 171 illus., Price $4.00

Written especially for servicemen, amatenrs and e\pvn-
menters, this new hook is a complere training course in
instruments. Over 60 instrinments—trom the moﬂ modern
TV pattern generators to -dip oscillator al
purpose hridyes + ol plained. Wor
cuts are outlined, You learn how to put your old instru-
nients 1o new uxes and this avoid hayving cosrly new ones,
Tella all about curtent and voltage meters: ohm-eters and
V-O-M's: V-T voltnieters; power meter ~cilloscopes ; r-f
test oseillators; <ignal rracers; tnhe testers: TV lin
pattein generators: sweep and marke! generators; square-
wave generators; disiortion nieters and dozens more.

READ IT 10 DAYS . at our risk

Dept. RE-104, Rinehart & Co., Inc. !
232 Madison Ave., New York 16, N.Y, I
Send Turner's BASIC FECTRONIC TEST IN- I
I

STRUMENTS for 10-day mination. It 1 decide to
keep hook. T will then remit £4.00 plus postage in full
payment. Otherwise. I will return book postpaid and
owe vou nothing.

Name... s e S S e S -
B L T I —— I
City, Zone, State ... . R T I
O TSIDE T.8.4.~Price $4.50, cask wilh order. I
Name relwcn privilege awith moncy vefunded.

F————————-
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Our
‘LN Greatest

BARGAIN

2-BAY
16-ELEMENT
CONICAL ARRAY
With Hi-Band
Adapters
Sturdy %"

menfs

84 99 IN LOTS
OF THREE

SINGLE LOTS $5.30

Never bef«

tional l:_lw !

st ception.

|

teen 3y 111(!’1
type sluminum elumcnls. \clmlnw h
nel

greater gain on the

tie raels. at 814,95 per
When purchased in single
X " -$5.30 each
Tie
el

ROCKET BROAD BAND YAGIS

Ll SENSATIONA

IN
[ SENSATIONAL PIC-
TURES IN F INGE

2-¢lement
lUIII|ZlI]V la\v Com-
double ruﬁ(‘cun 2
Um\ens'l] maxt cian basy-
ruetio!
telement.

element.

l|n|(‘k ng con
—Chi. 2 thru 6
7l Ch T othru 13—
Matehed Sl':ckmg Bars..

,.A/\,./‘"’V\fwt/i

Vi

} TELECHRON
fSwitch Timer Clocks

WHOLESALE Cost’

WWLZ

BelowW

Moke Your Clock Rodio

Turn Applionces "ON" 5395 ~
N

$3.85 Lots of 3 L

individually boxed TELECHRON (GE)
at a fraction of their original price.
at any pre- selo umel unA(t:o
hours. Operates on 115 Volts 60 cycle
}\prllance switch rated at 115 V. 15 Amps.
Has 3 control knobs, all on frant of clock—
on-off-auto knob for contralling appliances. A'um
Set knob for pre-setting turn-on u:v\e and ;mf
set knob. Clock mounts in a 27 diameter hole,
Comes complete with handssme polished brass
rim and bezel with easy- to-read engraved

numerals.- gyiek No. 99-G-CJ0B-G7
wt. 112

Brand New,
Switch Timers
Will turn appliances on

Shpg.

CONCORD RADIO 54 Vesey St.N.Y 7,
20% deposit wath C 0.0,
MINIMUM ORDER $S.00

(O Send new 1955 CATALOG!

8|

ADORHS
ClYV

CONCORD RADID « |

ZONE

 VESEY §1

STATE

e o - == = =

BLAK-RAY SELF-FILTERING
ULTRA-VIOLET LAMP

BLAK-RAY 4-watt lamp, model X-4, complete
with U-Y tube. This iamp gives long-wave ultra-
violet radiation having a wave-length of 3454
to 4000 angstrom units. Some of the substances
made to fluoresce visibly when illuminated by
U-¥ light are certain woods, oils, minerais,
milkstone, cloth, paints, plastics, yarn, drugs,
crayons, etc. This lamp is self-filtering and
the invisible U-Y rays are harmless to the
eyes and skin. Equipped with spectral-finish
aluminum reflector. Consumes only 4 watts and
can be plugged into any 110 volt 50-60 cycle
A.C. outlet. Will give 2000 to 3000 hours of
service. It weighs but 13 Ibs. Approved by
the Underwriters Laboratories and has a buiit-
in transformer so that it may be safely used
for long periods when necessary. Extra U-V

tubes are available. $]B_75

Ship wt. 4 bs.
<.vs (Shp.Chga. 70¢)

ITEM NO. 125
UNUSUAL BUY.
POWERFUL ALL PURPOSE MOTOR
Sturdy shaded pole A.C. induc-
tion motor. 15 watts, 3000 rpm.
3" x2"x1 3" 4 moummg studs;
%" shaft, 3/16” diameter: 110-
120 volfs 50-60 cycles. A.C.
only. When geared down, this
unit can operate an 18" turn-
table with a 200 |b. dead
weight. Use it for fans, dis-
plays, timers and other pur-

poses. Ship wt. 2 Ibs. $2 45

iTEM NO. 147
UNUSUAL BUY (shp.chgs.33¢)

WATTHOUR METER

Leading makes—recan-
ditioned. Ideal for
fraiter parks. 100-110
volts, 60 cycles, 2-wire
A.C.5 omp. Heavy met-
al case 85" x 614" x §”.
Easy to install. Ship.™

wh. 14 Ibs.
$4.50

ITEM NO. 33
(Shp. Chgs. $1.25)

NOW ONLY
WESTERN ELECTRIC BREAST MIKE

Lightweight | Ib. carbon micro-
=~ phona. Aircraft type. Breastplate
mounhng adjustable 2-way
swivel, Easlly fastened straps. For
home broadcasts, communica-
tions etc. Complete with & foot
cord, hard rubber plug. Shera-
dized plate, non-rusting finish.

Ship. wt. 2 tbs. 51-98

ITEM NO. 52
{She. Chgs. 32¢)

NEW LOW PRICEK
AMAZING BLACK LIGHT
g 250-watt vitra-violet light
sourca. Makes fluorescent
articles glow in the dark.
Fits any lamp sacket. For
experimanting, entertaining,
;nusuul hghhng effects.
hip. wt. 2 Ibs.
ITEM No. 87 $2.45
A SAVING AT (Shp. Chgs. 3S¢)

250 POWER TELESCOPE LENS KIT

Make your own high powered & #t. telescope!
Kit contains 2”7 diam., 75” focal length, ground
and polished ob|echve
lens and necessary eye
pieces. Magnifies 50x to
giOx. Fulll lbmsfruchons.
ip. wt,
ITEM NO. 123 52-95
YOU SAVE AT (Shp.Chos. 10¢)

HUDSON SPECIALTIES CO.
25 West Broadwuy, Dept. RE-10-54
New York 7, N. Y.

i am enctosing 'ull remittance for I!eml circled below,
(Be sure to Include shipping charges.)

DR, my depn:lt of $.. Ship balance C.0.D.
WINIMUM €.0.D. ORDER'S

€.0.D. ORDERS ACCEPTED QNLY WITH 209 DEFOSIT
INCLUDE SHIPPING CHARGES,

Circle Items Wanted
87 147

33 182 128 123

Name ....0..

ZR A8 SRR OERgarg00aa000000000
AGQATESY vreceeensesacssacsteoscacaansinvnnns

City .e.uieveavceecens..Zone., .. State ..

e e e e e~ -————
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AUTO RADIO SUPPLY

Recently a defective auto radio was
brought in while my 6-volt battery
eliminator was not available. The
symptoms showed that the trouble was
not in the vibrator or power supply
so [ used a simple trick to supply
heater and B plus voltages to the set
while it was on the test bench.

I disconnected all wiring from the
center tap on the primary of the
vibrator transformer and removed the
vibrator from its socket. (Removing
the vibrator is very important!) I then
connected the secondary of a heavy
6.3-volt filament transformer across

NRATR —— — RECT
L

PREEE iy
TN 3
M"m 6V T0 ALS
TI 6V 37T, T =
*ﬁr— 4 T_~ -
%I é,ml % A
- 1 : T T

A/ S = RF 33 = .
— -+ —1—TT 0

o £

—

RS
= TEMPGRARY RL,

the primary of the vibrator trans-
former and grounded one side of the
winding to the chassis. The modifica-
tion was completed by connecting the
high side of the 6-volt winding to the
hot side of the heater circuit.

Caution! Do not use this scheme on
sets with electrodynamic speakers with-
out first disconnecting the field coil and
substituting a PM type speaker.—
Russell Harknett

PHONO OSCILLATOR

I have constructed many phono oscil-
lators and have listened to a great
many more, but I've never heard one
whose quality compares with that
obtained with this circuit. Bass re-
sponse is good without noticeable hum
modulation.

The oscillator uses the right-hand
half of the 6Z27-G connected as a tickler-
feedback circuit. The coil is a standard
broadcast antenna transformer with
the grid winding tuned by a 365-puf
capacitor.

The 6SJ7 preamplifier is direct-
coupled to the grid of the modulator
half of the 6Z7-G. With this connec-
tion, the grid is around 100 volts posi-
tive. Normal operating bias is provided
by the 22,000-ohm cathode resistor.
The modulator section operates as a

6SJ7 W
— —J
5
— s ]
FO2mm -
+
"‘;I___ L35 | +180v

cathode follower modulating the cathode
of the oscillator.—Wayne Miller

OCTOBER, 1954

...the only
full line of
phonomotors!

There's no problem in selecting the
phonomotor that best meets your
requirements when you choose
from the GI Smooth Power line.
It's the most complete line in the
industry...backed by the fifty-one-
year-old reputation of America's
leading manufacturer of phono-
motors, recording motors. tape-
disc recording assemblies and disc
recording assemblies.

HIGHEST QUALITY —Model DSS
4-pole motor, 115 volts a.c¢., 60 cycles
For three-speed applications in which
Model DSS compactness is secondary to need for

Va—45— Jp.m. absolute minimum of stray field radia-
33% oA ool tion. Idcally suited for all wypes of
pickups. including magnetic.

Features include precision construc-
tion throughout, oilless motor and
turntable bearings, dynamically
balanced rotor, Moving lever to "OFF”
position automatically disengages
idler wheel from motor shaft. and cuts
off current.

LOWEST COST— Model AX
2-pole motor, 115 volts a.c., 60 cycles

Low -priced, single-speed. rim-drive
motor suitable for installations where
size and cost are prime factors. Incor-
porates features found in more expen-
sive motors.

OTHER MODELS

A complete line of 78 r.p.m.. two-
speed and three-speed motors. The
popular Mode! S§ (not shown) is a
compact 3 -speed phonomotor incor-
porating the vertical idler shift princi-
ple and shift lever which disengages
idler wheel from motor shaft during
non-operating periods.

Write for catalog containing dimen-
sions and specifications of these and
many other single-speed. dual - speed
and 3 -speed models in the Smooth
Power phonomutor line.

THE GENERAL INDUSTRIES CO.
DEPARTMENT ME s+ ELYRIA, OHIO

OVER 97,000 TECHNICIANS HAVE LEARNED
HOW TO GET THE MOST OUT OF | for AM
BASIC TEST EQUIPMENT ¥ FM-IY

‘Servicing by Signal Substitution’ /"""

A BEST SELLER FOR OVER 13 YEARS! :
(NEW, UP-TO-DATE, 14th EDITION) Signal ONLY 40¢

103 pages.

The Modern, Simplified, Dynamic Approach to fubsrif”ﬁo invaluable
all Recelver Adjustment & Alignment Problems 0

information

that will help
% Nothing complicated to learn = you redouble
% No extra equipment to purchase the value of

% Universal .. . non-obsolescent s 1, your basic test
W Empioys only Basic Test Instruments s Campgs, s equipment.

Ask for “S.S.S.” at your local Radio P .
Parts jobber or remit 40¢ in small e

stamps or coin directly to factory.
& Vb fpcting PRECISION APPARATUS COMPANY, INC.
92.17 HORACE HARDIMG BLVD., ELMHURST & M. ¥
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LEARN COLOR TV
THIS EASY WAY!
Just off the Press!

ABC or COLOR TV

H. G. Cisin's remarkat "
| takes the mystery o v (
TV. The only hook which ex-
plaing thisx fas cm‘mug new TV
developmirnt in 1 W
to-earth  manng It mmnl‘
translates the |1 Iy technical
descriptions ot research scien-

tists into plain evervday lan-
asie color principles.

e color TV systenn. 1he

(‘r)lrn \ll.ll . col TV reception.

{ plus practical pointers on colol
DIX tubes, es1s, servieing n
tennas, Just the info TV servicemen must have
to cash in on this rapidly expanding new field. T'ro-

fusely illustrated. °"|y (Y]
NEW!
s TV DOCTOR
NOVICE SERVICEMEN!

ATTENTION:
S The new TV DOCTOR was
written expressly tor vyou by
H. G, Cisin, noted TV educator
awt author M Cisin
1ained thousand- of TV
nicians,  mahy  of " v
holding bmportant po-itions in
roelevision. His rvears of experd
enee ai uthodied in this valu-
| nable hook!
| TV DOETOR contain st
the iufo yon need as you st
in TV sepvicing, No themy, waih
formulas, b 11 oi prac
tical informarion. Copyrighted Tioubl \huc ne G
pin-points hutidveds of TV troubles, enanbling you to
diagnaose faults without previous v.\]u‘ nev Merhod
applics to all TV sets, old and new. Npeceial chpr.
on COLOR TV, Userul data about TV sefs, tuners
antennas, lemd-ins, intertercnce, satety supgestions.
Manv clear illusrrarions. °"|y $1

FAMOUS “TV CONSULTANT”

TV Serviceman’s Silent Partner

New, giasy-to-use way 10 sclve
toughest TV iroubles.  UHF
sect, ineludes conversions, in-
stallations and servicing. Mod-
ernt aliznment methods  <hown
hy picrure Hagrams and sin

ple directions, tell exactly what
to do und how to de it. Prac-
tical pointers on use af all IV
Test Tustrnnenrs, Over S0 pix,

raster and sound sviuptoms, De
railed directions tell where and
how to [ind fanlty part<, Over
135 RAPID CHECKS. nuny
using pix tube as trouble loentor. 125 illusti. of scope
wave torms, dlagras, station patterns, show various
defects-—take mystery out of TV servicin NO THE
ORY—NO MATH—NO FORMULAS—ju~t practical

service into. covering all types of TV x“v~,on|y $2

NEW! 1954 TV TUBE LOCATOR

Copyrighied TROUBLE INDICATING TUBE LOCA-
TION GUIDES ror over 3000 most popular niodels
from Adiniral 1o Zenith plus PIX TUBES u~cd in
each model! 1947 to 1953 models. A storehouse of
valuable TV servicing info. priced very low 101 large

volume sales. Only $1

NEW! Trouble Shooting PIX GUIDE
incl. TV TERMS Explained

Sect. 1 is a rully illustrated GUIDE 10 oft-1eCiiring
pix faulis. Causes and cures explained. Copsrighied
Trouble indicating illustrated chart tells where trou
bles start in typical TV set—illustrations show

sulting taulty 'I'V picrures, Seet. 2 explains hundrads
of TV terms tn non-technical language. Only $1

NEW! TV TROUBLE TRACER

Tach vol. containg (litferent copy ed "Trouhle
Indicating TUBRL LOCATION GUIDEN" of aver 500
most popular TV models. Vol 1 s older sets, vol.
newest 1954 model 10 common  pictuie  iroubles

iflustrated. traced to source und cured.

Vols. 1, 2 & 3—Only 50c ea.

H. G. CISIN, PUBLISHER

| ]

B Order from your Jobber today, or if W
B not stocked, write to |
W Harry G. Cisin, Dept. E-28 | ]
u Amagansett, New York ]
MW Enclosed find $ ... Send o
B [ Color TV O TV Pix Guide u
B ] TV Doctor ] TV Tracer, Vo. | W
B [ TV Consultant O TV Tracer, Vol. 2 M
W [ TV Tube Locator O] TV Tracer, Yol 3 W
u Name e : »
[ ] ]
B Address .. e A
m City _State....... W
AEEEEEEEEEEEEEEEEEEN
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ELECTRONIC SWITCH

Two of the main drawbacks to using
conventional electronic switches for
double-trace scope studies are that ser-
rated traces are usually obtained and
that a number of scope and switeh con-
trols must be adjusted for best results.
The scope’s fine-frequency and scope-

amplitude controls are critical and
often interact. The conventional elec-
tronic switch has coarse and fine

switch-frequency controls that must be
synchronized with those on the oscillo-
scope.

Obtaining double traces on a scope
is easier when you use an electronic
switch that does not require frequency
controls. The diagram shows how this
may be done by replacing the usual
free-running multivibrator with a bi-
stable flip-flop triggered by the scope’s
sweep oscillator. Some of the advan-
tages of this circuit are:

1. The critical switching
adjustments have been
eliminated.

2. The scope traces are not broken

frequency
virtually

6K8(2) 22h €2.7K
NPUT T QUTPUT W 1;’w INPUT 2
1
.__—_——A—I
- .
T 180Ky
I + £
7L L%
v\ T
005
MEC 5oy s
ag 3 oo s N
50K o 270K
BALANCE
I 4+ .
o It = + i50v
TRIGGER INPUT S00ppt - 5

by the switching process, so they
are clean and sharp regardless of
the frequency.

3. The switching frequency need not
be higher than the scope’s sweep
frequency because switching oc-
curs during the retrace.

4. The circuit uses fewer components
than the more conventional ones
of this type.

The circuit shown uses two 6K8's with
their triodes connected in a flip-flop
circuit and the pentodes as switched
amplifiers. The trigger pulse is taken
from the scope’s sawtooth oscillator.
With thyratrons such as the 884, 885,
and 6Q5-G, yvou can take the trigger
voltage from the plate end of the dis-
charge-current limiting resistor.

The signals fed into the pentodes may
be controlled by potentiometers; but
since these affect high-frequency re-
sponse, compensated step attenuators
or cathode followers are preferable.

The 270,000- and 120,000-ohm resist-
ors are the only critical components. If
different tubes or voltages are used, you
may have to substitute other values for
the two 180,000-ohm triode grid resist-
ors. Be sure to keep the two resistors
equal regardless of the final value se-
lected. This will make for a stable
smooth-operating double trace on the
scope.—.leir Weger

GREAT SAVINGS | Falt Specats
TV PICTURE TUBES cu%esntee

10BP4 .$10.95 178P4 .$16.95
12LP4 .. 11.95 17CP4 .. 17.95
12LP4A . 12.95 176P4 .. 18.95
12QP4 .. 12.95 17HP4 18.95
12JP4 12.95 19AP4 19.95
14BP4 13.95 19BP4 18.95
16RP4 15.95 19DP4 18.95
16AP4 16.95 20CP4 .. 19.95
16CP4 16.95 21AP4 .. 22.95
16GP4 16.95 21EP4 . 21.95
16DP4 15.95 21FP4 22.95
All l’r:u s With Old Tuln
Add $5.00 deposit to tube price. Deposit is
fully returned upon receipt of your old tube.

630-DX TECH-MASTER CHASSIS, 514550
with Cascode Tuner now
UHF CONVERTER Mfd. by Tech-Master for
430-DX or any 630 Chassis. (Fits into wel|$3250
of chassis)

TV ere 300 ohm, 55 mil. 100 ft.

~ DEFLECTION YOKES | New CASCODE Tuners

40° Yokes... §9c ea. | Complete, 51495

70° Yokes  $1.95 ea. factory aligned ea.
1-Seection

FP CONDENSERS with Metal Plates.
25 20/150V.. 15D/150V, 390
C 200/150V... 100/30V.
10 for for $1.95 ea. 10 for 83.49  ea.
“Special! ecial! VARIABLE CONDENSERS
2 gang super het 29c ea. | 2 gang mini.type89c ea.
3 gang AM/FM 89c ea. Smallsingle gang 98¢ ea.
. CRYSTAL MIKES
CONTROLS Removed from 69
2 meg. IRC. .. 39¢.,. r’:ew equ:nment
Sw. for above 9¢eca. eAning faid

All perfect! 3 lor $1.88
25K, Type J, AB._6/89¢  Minjature Chokes 28¢ ea.
180K Type J, AB. 6/88¢

SIUU

3 feads, 3K ohms hear-

ing aid type, 1 for $I.

WRITE FOR FREE NEW CIRCULAR Terms: 259
-8.

dep. with orde bai. New York
City. Prices sub;ect to change w-thout notice.

ROSE ELECTRONICS, Inc.

76 Vesey St,New York 7,N.Y.|CO.7-6195

ALMO RADIO COMPANY Offers
Terrific Savings on Used Test Equip-
ment

SUPREME 589-A (Only 2 Leﬁ)
TUBE CHECKER

....$19.95
SR SR o

APPROVED 516
OSCILLATOR

RIDER CHANNELIST 7777

FRACK MTG.'" oveeiiieeeinnnen. $39.00
MERIT VACUUM TUBE

VOLTMETER o T $29.50
JACKSON 106 SIGNAL

GENERATOR -« v eeeeoreeeaeen $29.50
JACKSON 112 CONDENSER

CHECKER
PRECISION E-200C

OSCILLATOR | $49.50

HICKOK 610-A ALIGNMENT

GENERATOR' ................ . $99'50

(Only' 2 Letthe ... BT $34.50
SCorE o $99.50
SCOPEN o1 4) 4443 b gk b~ s s $45.00
SWEEP GENERATOR .+ .. ... ... $14.95
MOLTITESTER oo o $17.95
OAK RIDGE Model 106 CATHODE

RAY—(TUBE TESTER)

Available only af our main sfore
Come in, write or call

ALMO RADIO CO.

509 ARCH ST. PHILA., PA.
Phone: WA 2-5153

When answering
advertisements please mention

RADIO-ELECTRONICS

RADIO-ELECTRONICS
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Merchandising and Promotion

Channel  Master Corp., Ellenville,
N. Y., recently completed a survey that
revealed more than 100 ditfferent areas
throughout the U. S. were getting TV
reception on channels spoiled by “vene-
tian blinds” and other severe forms of
co-channel and adjacent-channel inter-
ference. The problem is encountered
primarily on low-band v.h.f. channels.
The survey was conducted to ascertain
the market for the company’s new
Dacl:stop one-way antenna designed for
this problem.

Radio City P’'roducts Co., Easton, Pa.,
designed a counter display card for its
new universal high-voltage multiplier
probe, HVMP-C.

Jensen Industries, Forest

Park, Ill,

came up with a novel point-of-purchase
advertising piece for its phonograph
needles. The company’s sales message
appears on a flat disc that tits on the
phonograph turntables in record deal-
ers’ audition booths. The copy warns
agrainst spoiling new records by using
worn needles.

Allen B. Du Mont Laboratoeries, Clif-
ton. N. J, has inaugurated a large-
scale nation-wide color-TV training pro-
gram for service personnel of its re-
ceiver distributors. A weekly school is
being conducted under the direction of
the Teleset Service Department in
Paterson, N. J. This program is being
augmented by a series of dealer color
service clinics that will be held through-
out the country this fall. Du Mont also
opened a new display and demonstra-
tion room for its TV and electronic
products on the 82nd floor of the Em-
pire State Building in New York City.

Simpson Electric Co., Chicago, is con-
tinuing its series of black-and-white
and color-TV service meetings, the lat-
est being held in the Denver and Utah
areas. Bob Middleton, Simpson field en-
gineer, conducts the meetings.

RCA Tube Division, Harrison, N. J,,
reported that over 1,800 service tech-
nicians had already qualified for a
home-study color-TV training course
that it is offering with the purchase of
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its receiving tubes. The promotion con-
tinues through Nov. 15.

Workman TV Inec.,, Teaneck, N. J,,
has added an eyedropper dispenser to
the quart-package unit of Wissh elec-
tronic contact cleaner and lubricant.

JI'D Manufacturing Co., Brooklyn,
N. Y., has designed a new counter dis-
play for its Tele-Plex TV coupler.

Admiral Corp., Chicago, Ill., is con-
ducting a series of television training
schools for its dealer service personnel.
Courses were held in Texas and North
and South Carolina this summer. They
will be followed by similar courses in
other sections of the country this fall.

American Microphone Co., Pasadena,
Calif., developed a new “package plan”
for merchandising its line of phono-
graph replacement cartridges. The com-

pany now packs five cartridges in a
clear plastic box and makes available
to service technicians racks, labels, 1rub-
ber stamps and other merchandising
aids.

Production and Sales

RETMA reported production of 2,-
845,147 TV sets and 4,886,559 radios for
the first six months of 1954. TV set
production was off 269% from the same
period last year, but June production of
544,142 compared with 524,479 for June
1953. RETMA noted that 8,394 color
sets were produced in the period and
636,456 TV sets with w.h.f. facilities.
The association also noted that retail
sales of TV sets reached a record high
of 2,805,760 units during the period as
compared with 2,775,900 sold during the
first six months of 1953. RETMA also
announced that TV picture tube sales
for the first six months totaled 3,957,-
238 as against 5,197,071 last yvear. Re-
ceiving tube sales for the first six
months reached 165,709,060 compared
with 248,160,348 for the first half of
1953. The association noted that cath-
ode-ray tube sales for June had reached
the high point of the year.
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Calendar of Events

Fall assembly meeting of the Radio Tech-
nical Commission for Aeronautics. September
30-October 1, Willard Hotel, Washington,

. C.

High Fidelity Show. September 30-October
2, Palmer House. Chicago.

Tenth Annual National Electronies Con-
ference. October {-6. Hotel Sherman. Chicago.

Audio Fair—Audiorama 1954, October 14-
17, Hotel New Yorker. New York. N. Y.

First Annual New England High-Fidelity
Music Show, October 22-24, Hotel Touraine.
Boston.

Second National Conference on Tuhe Tech-
niques. October 26-28, Western Union Audi-
torium, 60 Hudson Street. New York. N. Y.

Polytechnic Institute of Brooklyn, Sym-
posium on Modern Advances in Microwave
Techniques, November 8-10, Auditorium of
the Lngineering Societies Building, New
York, N. Y,

New Plants and Expansions

Sylvania Electric ’roducts dedicated
its new 422,000-square-foot television
set assembly plant in Batavia, N. Y., last
summer.

RCA Service Co. established three
new West Coast offices in Seattle, Hol-
lywood, and San Francisco to handle its
Antennaplex television systems.

JFD Manufacturing Ce., Brooklyn,
N. Y, has expanded its antenna labora-
tory facilities.

Pentron Corp., Chicago, held Open
House at its new quarters 777 South
Tripp Ave.

Chicago Telephone Supply Corp.,
Elkhart, Ind., opened a new West Coast
office in Los Angeles.

Northwest Radio and Television
School, Portland, Ore., opened a new
$100,000 building housing its offices,
studios, and laboratories.

S. & A. Electronies, manufacturers
of Target antennas, moved to new quar-
ters in Toledo, Ohio.

Link Radio Corp., New York, N. Y.,
a new company, took over the rights
and assets of the former Link Radio
Corp., a Delawure corporation. Murray
Platt is president of the new company.

General Radio Co. opened a branch
engineering and sales office in Silver
Spring, Md.

Business Briefs

§ Gramer-Halldorson Transformer
Corp., Chicago, is the new name of
Gramer Transformer Corp., according
to an announcement by James M. Black-
lidge, president.

... Tectum Corp., Newark, Ohio, pur-
chased 809% of the stock of Alliance
Manufacturing Co., Alliance, Ohio.
Purchase will not affect local manage-
ment.

... Raytheon Manufacturing Co., Wal-
tham, Mass, produced its millionth
junction transistor which was presented
to Gov. Christian A. Herter of Massa-
chusetts by Charles F. Adams, Jr,
president of Raytheon.

... Burroughs Corp., Detroit, purchased
Haydu Brothers of N. J., Plainfield,
N. J, tube and component manufac-
turer. The company will continue
operation under George K. Haydu,
former president.

. . . Monson Manufacturing Corp., Chi-
cago, was recently formed as a manu-
facturer of precision wire type resis-
tors, capacitors, and other components.
Harry Monson is president and general
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An extremely efficient
band pass filter permitting
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manager. He ulso heads the Chicago
representative firm bearing his name.
. .. Telrex, Inc., Asbury Park, N. J.,
licensed Delhi Metal Products, Delhi,
Ontario, Canada, to manufacture its
Conical-V-Beain antennas. Delhi will
ulso represent Telrex in Canada for its
rotary communications antennas for
amateur, commercial, and Government
use.

.. . Howard W. Sams, Indianapolis, has
retained Ira Kamen, vice-president of
Brach Manufacturing Co., Newark, N.
J.. to author a book on subscription
television.

... General Electric Tube Department’s
manager of distributor sales, John T.
Thompson, recently stated that tech-
nical developments now taking place in
color TV will permit Americans to own
an estimated seven and one-half million
color TV sets in 1957.

- .. RCA Tube Division, Harrison, N. J.,
announced a special pro rata warranty
policy providing one-vear protection
from date of installation on all RCA
black-and-white television picture tubes
purchased for replacement in home re-
ceivers.

. . . Tape Recorders Inc., Chicago, is
the latest entry into the tape-recording
manufactuving field. Hugh J. Daly is
president.

... Fanon Electric Co., Howard Beach,
N. Y, is now manufacturing a complete
line of audio amplifiers, intercoms, and
electric phonographs. Salo Nachtigall,
formerly with Mark Simpson Manufac-
turing Co., is now devoting full time to
the I'anon Company which he originally
established as a contract manufacturer
of electronic and electrical equipment.
- - - RCA will reduce patent royalty
rates on its radios, black-and-white TV
sets, black-and-white TV picture tubes,
receiving tubes, and certain commer-
cial radio apparatus, effective Janu-
ary 1l.

Farnsworth Electronics Co., Fort
Wayne, Ind., was formed as a domestie
research and manufacturing division
of International Telephone and Tele-
graph. The new company will handle
industrial and defense electronies for-
nmerly carried on by Capehart-Farns-
worth. Dr. Harvard L. Hull, former
vice-president and general manager of
research and development at Capehart-
Farnsworth, becomes president of the
END

new company.
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E. L. Dibble was
promoted to the
position of general
sales manager,
Consumer Prod-
ucts, of National
Carbide and Car-
bor Co., New York
City. He was for-
merly manager of the Eastern District.
Albert J. Borelli
was promoted to
sales manager of
National Electric
Products Corp.’s
Television and Ra-
dic Dept., Pitts-
burgh, Pa. He was
formerly chief en-
eineer of the Electronics Division. He
succeeds F. P. Yarussi who left the
company to join a sales representative
firm.

o Keeton Arnett was
named vice-presi-
dent, Administra-
tion, of Allen B.
Du Mont Labora-
tories, Inc., Clif-
ton, N. J. He had
served as general
assistant to the
to the president of the Du Mont com-
pany since 1951.

William W. Wexler
joined Raytheon
Manufacturing Co.,
Waltham, Mass., as
advertising and
sales promotion
manager of the
Equipment Sales
Division. He was
formerly with Murray Manufacturing
Corp.

E. L. Anderson
was appointed to
the newly created
post of sales pro-
motion manager
for United Motors
Service Division of
General Motors
Corp., Detroit. He
was formerly Midwest Division man-
ager for Willys Motors.

M. Harvey Gernsback is the new presi-
dent of Gernsback Publications, Inc,
publishers of RADIO-ELECTRONICS and

the Gernsback I “rary Books. He suc-
ceeds his father, iugo Gernsback, foun-
der of the company who becomes Chair-
man of the Board. Hugo Gernsback
will continue as editor of the magazine
while M. Harvey Gernsback continues
as editorial director.

Arthur L. B. Rich-
ardson was elected
secretary and gen-
eral counsel for
Sylvania Electric
Products, New
York City. He suc-
ceeds John S. Lea-
royd who retired.
Richardson has been general counsel
for the company since 1953.

Gerhard G. (Ger-
ry) Schneider was
elected vice-presi-
dent in charge of
Production of Na-
tional Union Elec-
tric Corp., Hatboro,
Pa. He was for-
merly production

«

H
L&
manager and a member of tke Opera-
tions Committee.

Obituaries:
Clarence E. (Scooter) Tonahill, owner
of Scooters Radio Supply, Fort Worth
parts distributing firm, died recently
at his home.
Lawrence V. Wells, a principal in the

N
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[
Lowest Installation and Main-
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area, more TRANSVISION Master An-
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Transvision Master TY Antenna System. Here are
a few reasons why:
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6. Standard units are provided .
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rep firm of Haggerty-Wells Co., died
at his home in Kalamazoo, Mich.

Personnel Notes

... James H. Carmine, formerly execu-
tive vice-president of Philco Co., Phila-
delphia, was elected president, succeed-
ing William Balderston who is now
Chairman of the Board. John M. Otter,
former vice-president in charge of
Consumer Products Divisions, is the
new executive vice-president. Four
other vice-presidents, Raymond B.
Gieorge, vice-president, Merchandising;
Frederick D. Ogilby, vice-president and
general manager, Television Division;
Samuel N. Regenstrief, vice-president
— Manufacturing, Appliance Division,
and Raymond A. Rich, vice-president
and general manager, Appliance Divi-
sion, were elected to the Board of Di-
rectors.

. . . Thomas M. Blake executive vice-
president of Littelfuse, Inc., Des
Plaines, Ill., was elected president, suc-

ceeding E. V. Sundt, thairman, who
relinquished his office as president.
Blake joined Littelfuse when it was

incorporated in 1938.

. Robert A, Seidel was appointed exec-
utive vice-president, Consumer Products
of Radio Corp. of America, succeeding
Joseph B. Elliott who resigned to ve-
turn to Schick Shaver Co. as president.

. Joseph C. Profita was appointed as-

sistant manager, district sales and serv-
ices, in the Equipment Sales Division
of Raytheon Manufacturing Co., Wal-
tham, Mass. He was formerly with
Methorls Engineering Council.
. . . Glen McDaniel was reappointed
chairman of the RETMA Legal Com-
mittee. John B. Swan, Jr., Philco, was
named chairman of the Traffic Commit-
tee, and Dan D. Halpin, Allen B. Du
Mont, was reappointed chairman of the
Sales Managers Committee.

. Robert C. Sprague, Sprague Electric
Co., who last year won the RETMA
Medal of Honor, was appointed chair-
man of the Annual Awards Committee
for 1955. This committee nominates
the recipient of the Medal of Honor.
. . . Carroll L. Hasler was appointed
supervisor of Sales Administration for
the Sylvania Electronic Products Sales
Division. He has been with the com-
pany since 1953 in the Emporium, Pa.
office. George Brodley was named mer-
chandising assistant for the Sylvania
Radio Tube and Television Picture Tube
Divisions.

... N. A. Koetke, for many years asso-
cinted with the transformer industry
in advertising and promeotion activities,
joined the Gramer-Halldorson Trans-
former Corp., Chicago, as manager of
Sales Promotion and Advertising.

. . . John C. Birrel was named place-
ment director of Northwest Radio and
Television School, Portland, Ore. e
was formerly with station KWIL, Al-
bany, Ore.

. Michael Muckley, formerly of Halli-
crafters, Chicago, joined Espey Manu-
facturing Co., New York City, as spe-
cial sales assistant for the company’s
new Overture high-fidelity unit. END
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* FOB. NEW YORK Warchouse, Minimum order $5.00. K
Write for our latest price tist and Hi-Fi Catalog to

* Pept 10 *

RADIO and
ELECTRONICS CO.

!'1 MOTOR SPECIALS !'! |

ECLIPSE KEVEKSINIE MOTOR (Type V-150) =BJ-
8143, 15 L1, 3800 RPM, 24VDC. Splined

157 dhaft: 0.00 37x67L. (Shpg, wt. 11 Ibs.) sﬁ 95
BRAND NEW WHILE THEY LAST!... - |

|
|
|
|
I AC-DC HELC(.)2 MOTOR L(l) . zAz.( \"1/4
|
|
I
|
|

5400 RPM
L/40 H.P. AC MOTOR ’Ruhm

1650 RPM. 5/167 st
.. With starting condenser

13 1bs.1...$3.95

& HOUSING

g, Use with ang

small molm ‘Moulded bakelite:
37 impeller $1.95

Il Repair Your Own Speakers 1

SAVE TIME—SAVE MONEY. Ctear. Simple instructions

sUupplicd with every cone or repiir kit order
SPEAKER CONES . . . An assortment
sizes 47 to 127, incl. ova ess voiee,
DR T . $1.98
Kit ** —DE LUXE CONE KIT Same as
above, hut Lo‘ninmng la);:r.\l vartety of 20
asstd, cones —— - 2.98
Kit 5 A 'rofes-
sional Rings,
Fell, Lhmuns Lihr,
& Instructions 49
1t SPECIAL ! . | & "¢
for Only.....oiiii i s $3.95
1110ver10,000 Kits Already Sold!!
more JUMBOT
PARTS KITsS GOING OUT EVERY
PAY MORE FOR PARTS when \0
for a FRA OV OF THEIR VALU
CHOCKFULI SWITCHEXR
ETS. Wl ARTS
I"ACT S, RESTSTORS
DOZE\'S OF 0'1 HLR ITEMS |\hynf wi
Ibs, . . . WHOPPING VALUE AT. ...

Il Hearing Aid Parfs

HEARING AID AMPLIFIER CHASSIS (2 tube)
12 Rcady-wired. MAKE RE
VEST POCKET RADIO OR AMPLIFIER addlng
only simplex tuner & phone. WITH SCHEMATICS
FOR A 2 or 3 TUBE SET. Less tubes & case ..%2.49

<ET OF 2 SUB-MINATURE TUBES FOR ABOVE 2.98

|
|
|
i
|
|
1
|
|
|
: And
|
|
|
|
|
|
!
[
)
|
|
|

HFJ\I{IXG AlD BONE CONDUCTION RECETVER
3 7y 4 Muakes sensitive MUSICAL
bl DFH‘C]O[‘HUNF’ ETC. Low im-
© ic o 1.98
STAL l’l(‘[\ UlIr MIKE 17 \‘4 : Hi-im
pedinee. rnbber shock ll\l(l B 1.29

'‘DIRECT FACTORY SPEAKER REPAIRS SINCE 1927 ’
( Min. Order $3.00. 200% deposii req. on all €.0.D.
Full remittance with foreign orders. Pleasce add g
ficient postage—excess refunded.

'I.ETll'u"

RADIO-ELECTRONICS

RADIO CORP.

67 Dey Strect
New York 7, N. Y.

|
|
!
|
|
|
|
|
|
|
|
|
|
i
l
1
|
RADIO- TV [ LLC FI{ONI( ’\ :
|
|
i
|
|
|
|
|
|
|
|
|
]
|
|
]
|
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TravElectric
CONVERTERS

provide
House Current
Anywhere

—from battery in car, truck, boat. At the beach
—picnic grounds—at cabin—on trips—anywhere!
Easy! No installation! Just plug Trov-Electric
info cigar lighter on dash.

Trav-Electric Operates:

® Tape Recorders e Dictating Machines
® Electric Shavers ® Small FElectric Drills
® Radios ® Portable Phonographs
® Soldering lrons ® Etc. etc. etc.

6 Models 10 to 100 Watts

—a size for every need.

"Midget”

Mode! 6-11160
10-15 Watts

About as small as a pack
of cigarettes.

$11.95 LIsST

N
“"JUNIOR"
Model 6-110
115 Cycle
30-40 Watts
$12.95 LIST

"SENIOR"
Mcdel 6-1160
Size 25 x2V; x4/a"
35-40 Watts
$15.95 LIST

"MASTER"

Model 6-51160
40-50 Watts
Size 4"x5"xb"
$27.50 LIST

"SUPER"

Model  6-71160
(Shown at top of ad)
6C-75 Watts
Size 4"x5"x6”
$37.95 LIST

—and now, the "CHIEF"
NEW—JUST OUT—Model 6-81160—75.
100 Watts—automatic on-off switch—
$49.95 LIST

See your Electronic, Hardware,

or Automatic Jobber or Dealer

Terado Company

Designers and Mfrs. of Electronic Equipment
1057 Raymond Ave., ST. PAUL 14, MINN.
In Canada Write: Atlas Rad'o Corp., Lid.
560 King St. West, Toronto 28, Ont.
Export Sales Division: Scheel Irternational, Inc.
437 N. Lincoln Ave. Chicagc 18, ill. U.S.A.
Cable Address—Harzhes/

OCTOBER, 1954

technical

|iterature

VOICE AND MUSIC REPRODUCTION

A 12-page catalog, No. 414B, on
microphones, phono products, and tape
recording heads which can be used in
voice and music reproduction. The cat-
alog includes a magnetic recording-head
replacement chart and cartridge vre-
placement chart. A numerical and
application listing of crystal and
ceramic pick-up cartridge is also given.
One page is devoted to crystal phono-
graph pickups and needles, giving their
prices and specifications.

Shure distributors and Shusre Droth-
ers, Inc., 225 West Huron St., Chicego
10, 1.

AUTO ANTENNA CATALOG
A catalog illustrating a new line of

auto radio antennas. Cowl and fender
mount auto radio antennas are de-
scribed plus rear and deck mount

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.

antennas. Featured in the catalog is
the new Swnyder-Matic auto antenna
which raises or lowers three sections
by means of finger-tip dash control.

Also illustrated is a series of free
auto antenna displays.

Awvatlable by writing to My. Daick
Morris at Snyder Manufacturing Co.,
Philadelphia 40, Pa.

TV REPLACEMENT GUIDE

A 40-page 1954 TV replacement
guide and transformer catalog listing
replacement transformers for over
6,800 models and chassis.

Chicago Standard Transformer Corp.,
Addison and Elston, Chicago 18, 1L,
and distributors.

SERVICING PERIODICAL

Simpson Elcetric Co. is issuing a peri-
odical, The Technician’s Timesaver,
every six weeks. The latest issue tea-
tures an article by Bob Middleton on
servicing and the use of test instru-
ments.

Simpson Electric Co., ¢/o Service
Department, 1101 E. 46 St.. Indian-
apolis 5, Ind.

|
|

Color Servicing

IS NOW IN THE FAMOUS

Mandl's TV Servicing

‘The new section on color servic-
ing and color circuirs gives you
the same clear how-tc-do-it in-
struction that has made this book z favorite
with servicemen everywhere You'll be
FULLY prepared to service any set, dothe
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 hew each unit in
the TV receiver functions, with lists of the flaws thar
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 1s fully illus-
erated with large clear schematics, photdgraphs of
test patterns, scope patterns and ather helpful
illustrations.

How to locate trouble quickly

A complete master trouble index gives the possible
causes of distortions or faults in picruce 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 pust what to
do about it.

Methods used by experts

You'll learn the practical time-saving methods used
by the most experienced servicemen and technicians:—
ways of locating those hard-to-find troutles, 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 wherefares of TV re-
ception, but won't be confused by unmeceisary theory
or involved math—just what you need in order to do
a skilled servicing job is given here

Recent improvements
1n addition to the instruction on color—hcw it works,
how to service color sets—you'll have the latest data
on such improvements as cascode tunery, a itomatically
focused tubes, new ty of high frequercy 1.F. sys-
tems, transistors, UHF-VHF receivers. You'll learn
TV for today and TOMORROW from rhis 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 useu! ir is on
any job. Get a copy on

10-day FREE TRIAL

G S S S EED EED B S SR SRR EN Sf

| THE MACMILLAN COMPANY,
Dept. RE-5

60 Fifth Avenue * New York 17

I Please send me a copy of the new M:ndl's TV
J Servicing. 1 will either pay the full price of $5.75

plus a small delivery charge or returr the book in
l 10 days. (SAVE: send check or morey order and
I we pay delivery charge.)

Signed ~

Address.

1
i
)
I
]
I
I
I
!
§

I This offer good only within continental limits of U.S.A.

Lt o oo o o e e o o ——
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NEW PATENTED RADAR ANTENNA

OPENS NEW HORIZONS TO TV VIEWERS

ALL DIRECTIONS-ALLCHANNELS2-83

COLOR AND BLACK-WHITE
without ANY ROTORMOTOR

Dhese are the reasans

ax the manket today!

. Utilizes 16 elements 60 long, 12" diameter.

N -

wet than the finest conventional transmission fines.

[

The "Riviera’ enc

»

S. The new specially designed 9 position electrenic orientation switch,
aside from changing directivity, maintains a consistently better imped-

ance match over the entire UHF-VHF spectrum,

o

petilive antennas using rotor motors.

This new wonder antenna, called the “Riviera”, is already moking history,
Beyond any question of a doubt, and on an unconditional money back
guarantee, it will positively outperform in the field under actual installa-
tion conditions, any and all competitive antennas on the VHF channels,
with or without rotor motors.

ALL CHANNEL ANTENNA CORP.

47-39 49th STREET, WOODSIDE 77, N. Y.

why the " Riuiera” ;
¢4 by far the most powerful VAT antenna % .o

Utilizes a specially designed, extra low loss four conductor air-dielectric
POLYMICALENE transmission line which has up to 50% less loss when

an electr. gnetic capture volume of well
over 650 cubic feet, many times more than conventional antennas.

- The antenna works on the revolutionary principle that the approaching
wave front is elliptically rather than horizentally polarized.

. The above features combine to give the “Riviera’ antenna greater
usable gain at the TV set antenna terminals than the best of any com-

POLAR PATTERNS

54950

LIST PRICE

Price includes:
Complete Siocked
Array + Stacking
Bars * 9 Position
Switch_* Swirch-
to-set Coupler +

2 Stand-offs, 712" »
Complete instructions

it is turned through each of the mine switch pasitions.
Each degree of shading constitutes o diflerent switch Dosition.
This excellent direclivity response, which con be swilched at
will. plus the exiremely high qoins, tlearly indicate why the
Riviera is such a superior performer.

IN UHF-VHF DISTRICTS . . . USE

7% NEW Suge: 60

100 MILES VHF » 60 MILES UHF

EXETER 2-1336.

1000 ELECTRONIC

QUESTIONS & ANSWERS"

By R. J. Fredericks

Test YOUR Electronic 1.Q.!!!

A new manual contzining 1000 interesting problems
amd puzzles encountered in everyday, practical work.
Chapters  cover all principle

topics, including text equipment, only
ML /. Hi-Fi. transmitters,

receiver and many others. Ideal $

praciice for service and lab tech- d
nicians, lzunut«-nd's. e.\'neru;lgum'§ ppe.
ancd students. ORDER TODAY!

10-cday money back guarantee. FULL PRICE

RADIO SOUND PUBLICATIONS

Box 38, Utopia Station, Flushing 66, N.Y.
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THE BOOSTER BUY OF THE YEAR

Famous Masco TVB
"“Cascadian” Booster |
formerly $42.50 now $19.50. |
Dealer discount available

ELCRAFT ELECTRONICS
32-28 49 St., L.1.C. 3, N.Y.

BUY DIAMONDS |

at RHINESTONE Prices!

Top Quality Receiving Tubes, individually boxed

in attractive cartons, priced to build profits

for you, satisfaction for your customers!
Write for details.

BARRACK, P.0. BOX 62, BROOKLYN 10, N. Y.

DIODE REPLACEMENT GUIDE

A 20-page brochure issued by Svl-
vania contains a listing of the types
and numbers of diodes, and their equiv-
alent Sylvania replacements, for the
chassis and models of every major
television set manufacturer.

Sylvania Electric Products, Inc., 1100
Main St., Buffalo 9, N. Y. 10 cents.

GERMANIUM DIODES

SP-2A, an 8-page bulletin, has been
revised to contain the latest informa-
tion on design, characteristics, and
specifications of Hughes germanium
diodes.

Hughes Aireraft Co., Culver City,
Calif.

HI-FI BOOK

A 32-page book “Hi-Fi Is for Every-
body” has been issued to give the lay-
man a better understanding of high-
fidelity systems. It discusses the am-
plitier. loudspeaker, record player, AM-
FM radio tuner, tape recorder, and
televiser.

Newcomb Audio Products Co., 6824
Lexington Awve., Hollywood 88, Calif.
25 cents.

MAIL ITEM

Sprague has made available reprints
of “Beware the Service Bargain.”
Designed to promote better understand-
ing between TV set owners and service
technicians, it is a follow-up to the
fammous “Why Doesn’t My Set Stay
Fixed?” and “Avre Servicemen Gyps?’.

Sprague Products Co., Novth Adams,
Mass. £3.00 per 1,000, 525.00 per 10,000.

RESISTOR GUIDE

A revised 1954-55 official resistor
engineering guide, form S-074A, lists
over 130 types of resistors and special
products. Data given for each type
include JAN or MIL equivalent, rated
wattage, standard tolerances, tempera-
ture coefficient, maximum operating
temperature, and approximate prices.

International Resistance Co., 401 N.
Broad St., Philadelphia 8, Pa.

TRANSFORMER CATALOG

This 16-page catalog, No. 22, in-
cludes a table of contents on its cover.
Audio transformers, autoformers, re-
actors, deflection yokes, filament trans-
formers, focus coils, high-fidelity trans-
formers, horizontal blocking oscillators,
horizontal outputs, input transformers
as well as interstage, isolation, modu-
lation, and plate transformers are
described.

Halldorson Transformer Division,
Gramer Transformer Corp., 2734 N.
Pulaski Rd., Chicago 39, Il.

RADIOGRAM
The well-known Radiogram, a house
organ published monthly by Scott
Radio Supply, containing information
and news for the service technician,
ham, and radio and TV service associa-
tions, has come out with a 25th anni-
versaly number, containing 32 pages

instead of the usual four.
Scott Radio Supply, Inc., 266 Ala-
mitos Awve., Lony Beuch 2, Calif. END

RADIO-ELECTRONICS
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RADIO SCHOOL DIRECTORY {

Electrgp:
, 0 :
‘.;‘;‘;’rlfnr o,’,’,{f”f’_’g { neer ()
TpSrouth 2o
ok an: "f"’"

MORE JOBS

than graduates
Demand for our enginecering
graduates exceeds supply. Effective place-
ment. Study in this world-famed college estab-
Jished 1884. Quurters start Junuary. March.
June, September. Approved for Norean Vets.

Bach. Sc. degree in 27 months
Complete Radio Eng. eourses . . . TV, UHF and
FM. Also Mech.. Civil, Elec., Chem., Aero. and
Adm. Enz.: Bus. Adm., Acct. Small classes. Well-
equipped labs. Modest costs. Prep. courses. Write
'ﬂ Jean McCarthy. Director of Admissions,
for Cataloy and Campus View Book.

24104 College Avenue, Angola, Indiana

ge Yo F.C.C. LICENSE Quetir

Correspondence or residence preparation for
F.C.C. examinations. Results guaranteed.

An FCC commercial operator license means
greater opportunities and higher pay. We are
specialists in preparing you, in a MINIMUM OF
TIME, to pass FCC examinations for all classes
of licenses. Beginners get 2nd class license in §
weeks and Ist class in 3 additional weeks. Write
for free booklet.

GRANTHAM School of Electronics

Dept. 101, 6064 Hallywood Bivd., Hollywood 28. Calif.

B E V]SO N

PREPARE FOR A GOOD JOB!

BROADCAST ENGINEER
ELECTRONICS
RADIO SERVICING

r Television Servicing ‘

(Approved for Veterans)
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1423 EUTAW PLACE, BALTIMORE 17, MD.

s~ T7V4 REFA'RME'N-
EARN TOP MONEY!

IN JUST 12 MONTHS, COM-
q PLETE TV SERVICE TRAINING,
e INCLUDING COLOR TV. Siream-

lined course gives you all essentials for a good i b
as service technician. Graduates in great demand;
jobs are plentiful in this growing field. Oiher elec-
tronic courses in radio 3pvraf’or';‘nrl mainienance.
Day or evening classes. Opportunity for emp yment
in local industry. Approved for Korean veierans.

Write for Catolog 111 Todoy

INDIANAPOLIS ELECTRONIC SCHOOL
312 E. Washington, Indiancpolis 4, Ind.

RADIO-TV ELECTRONICS

CREL graduates in big demand  Acered-
itedd Dy Engineers council for PProtessional
. Development., New classes start every monthn

ment service for grads. Courses
adio khgineering. Broadeast or
necring, TV, M, AM Servieing,

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. RE, 3224—I16th St., N.W., Washington t0, D. C,

T BRTRS
e UNITED wax
OCTOBER, 1954

4
'ELECTRONICS

|

GET INTO o

You can enter this uncrowded. inter-
esting tield.  Defense expansion, new
developments demand tiained special-
ists. Study all phases rad & elec-
tronies theory and practic S M
broadcasting rviging: aviation. ma-
rine. police rwdio. IN-ruonth course.
Graduates in demand hy major coni-
pat H.S. or equivalent required.
Be Jan.. March, Jfune, Sept. Cam-
pus lire. Write for catalog,
VALPARAISO TECHNICAL INSTITUTE
Dept. C Valparaiso, 1nd.

SENDING
£ e CEIVING

Be a ‘‘key’’ man. Learn how to send and
receive messages in code by telegraph
and radio. Commerce needs thousands of
men for jobs. Good pay, adventure, in.
teresting work. Learn at bome quickly
through famous Candler System. Qual-
ify for Amateur or Commercial Li-
cénsc. Write for FREE BOOK.
CANNLER SYSTEM CO.
= Dept. 3-L, Box 928, Denver 1,Colo. . U.S5.A,

RADID ECNERNDT HONTHS |

ized course including strong ba

|| Intensive, speciu \

maiheniatics and eleetrical engineering. advanced radio
| theory and desivn. television. Modern tab. Low tuition
I Selr-heip opportunities. Also 3.8, degrec in 27 months

in Aeromantical. Chemical, Civil. Fleetrieal. and
‘ AMechanical Engineering. G.1. Gov't approved. Enter
Decemher. March, June. September. (‘atalog. |

\ INDIANA TECHNICAL COLLEGE

‘;Iﬂo_ E. Washington Bivd., Fort Wayne 2. Indiana 1| |

RCA INSTITUTES, INC.

A service of Radio Corporation of America
350 West 4th St.. New York 14, N, Y,

OFFERS COURSES IN
ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS
| Approved for Veterans
write Dept. RE-54 for Catalog

EARN MORE MONEY—
BE A PROFESSIONAL

TELEVISION

SERVICE
TECHNICIAN

STEP INTO THE TOP PAY
$5,000—510,000 A YEAR

CLASS. 7 MONTHS' SHOP
TRAINING QUALIFIES YOU.

2
w10 'é c;,;wt
0 (AR (!

If you want to reach your goal as

a Successful Service Technician you SEND FOR
will need plenty of "KNOW HOW' to FREE
qualify for the better servicing jobs

or profitable shop ownership. BOOK TODAY!

WESTERN TV offers real experience on live equipment
in our BIG SHOPS AND LABORATORIES in the shortest
practical time under expert instructors. Graduates are
in big demand because they have the ‘‘field expe-
rience’’ necessary for immediate ‘‘bench’ or super-
visory positions. You learn every phase of Radio and
TV servicing (AM, FM, VHF, UKF). WTI men win fast
promotion .. .can demand better pay...develop
highly profitabte businesses of their own with the
latest and most PRACTICAL PERSONALIZED TRAINING
BEHIND THEM. You concentrate all your time on being
a PROFESSIONAL TV SERVICE TECHNICIAN — non-
essential math and engineering theory omitted. YOU
CAN EARN WHILE YOU LEARN. Special Finance Plan.
APPROVED FOR VETERANS. Find out how you can get
into the TOP PAY GROUP — Send for this fact-packed
book NOW!

WESTERN America's leading ‘
TELEVISION Television
INSTITUTE Servicing School

I western Television institute Dept. E-10-4

| 341 w. 18th St., Los Angeles 15, Calif.

} Without obligation, please send FREE fully illustrated
lbooklet. (No salesman will call.)

} NAME. AGE —
} ADDRESS. =5
CITY. ZONE___STATE ] |

Become an

FLECTRICAL ENGINEER

Majorin Electronics er Power
-*¢1  BS Degree in 36 months
Prepare now for & career
as an electrical enginzer 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-montns you
can become a radio-television rechni-
cian with Associate in Appliec Science
degree. Color television instruction is
included in this program.

These technician courses ma; form
the first third of the program i=ading
to a degree in Electrical Engineering.
Twenty-one subjects in electronics,
electronic engineering and electronic
design are included in these courses.

Courses also offered: rad.o-televi-
sion service (12 mos.); elecrr.cal serv-
ice (6 mos.); general preparatory
(3 mMos.).

Terms — January, April, July, Szptember

Faculty of specialists. 50,000 former stu-
dents—annual enrolment from 48 states,
23 foreign countries. Non-protit insti-
tution. 51st year. Courses approved for
veterans. Residence courses Driy.

— MS-6A

MILWAUKEE
SCHOOL OF ENGINEERING

T T T I P T R E L L )
MILWAUKEE SCHOOL OF ENGINEERING
Dept. RE-1054, 1025 N. Milwaukez Street
Milwaukee |, Wisconsin
Send FREE illustrated booklets

[0 Career in Electrical Engiavermg,
{3 Carcer in Radio-Televisien.

I am interested in-.

Name. Age

Address

1f veteran, indicate date of discharre. ... ...
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Type  Price
A2 .89
OA3 'VR75 -.99
A . .65
oB2 .. (74
083 /VR90 .95
O0C3 'VR105 .98
0D3 'VR150.89
0z4 - .54
1ASGT .43
1A6 .37
1a .49
1A .39
1A .63
18 .69
1D 77
1G. .49
1G: .54
1H .43
1J6G .59
iLs ‘a
1LA .5
LA .7
e .7
1LCs .5
1LC .7
iLo .5
1LE .7
1LG .7
1LH4 .78
ILNS .57
INS 81
1PS5GT 56
1Q5GT .57
1R5 a
154 -5
185 .4
1SA .4
174 it

FREE
OFFER!

Assorted

TUBES

| We specialize in TUBES—Rcceiving, Transmitting|  Type Price Type  Price
6A and Special Purpose, etc.—serving the industry for| 125M7 - .75
years. More than 3000 difierent types in stock for| 128;7 . .58 CATHODE RAY
| IMMEDIATE DELIVERY! Because of the extreme 128K7GT 44 3.98
care and precision used in testing our tubes in our B b
fully equipped labs, and retesting at time of ship- 125L7GT .49 5.95
ment—we readily guarantee every tube—not for 3 or . .95
6 months—but for ONE FULL YEAR! Al tubes indi- 7 as
vidually boxed in handsomec 3-color cartens, ’ 1 49 19.50
Buy ELECTRON TUBES... to RESELL ata PROFIT em s
|
Type Price Type Price Type Price l XMITTING
SA7 . .40 | 7A5 | .59 | 124BGT .. .63 Only a few
| C7 .79 | 7A6 .69 | 12ALS .42 types listed.
6SD7GT .38 | 7a7 .69 | 12AT6 .39 Send  us your
SFS .45 | 748 159 | 12AT7.. .68 order for prompt
62F7 .59 | 7AH7 .56 | 12AU6 .39 zf'\"YD rpt‘ﬂt of
G7GT 40 | 7B4 .44 ypes you
! SH7 60 | 785 ‘59 12AU7 .53 require!
6SH7GT 50 | 788 .59 | 12AVSé .. .44 1822
J7 . 50 | 7B7 .59 12AV7 . (69
65'(7 34 788 .63 12AX4GT .59
65L7GT.. 52 | JaE 90| i2av7 o R
.. .5 o B
22|70 L. 48 12BA6 .. a7
.41 R .65 12BA7 .. s9
.45 | 7€5 .59 | 12806 . .

1 THIS MONTH'S SPE

Our new policy brings you

month, a number of popular tube t
extra bold) " BELOW

COST! Look for these terrific offers of different
types each month, in industry-wide publications!
12BE6 .39
12BH7 .. .65
12BY7 .59
1 12BZ7 .. .63
2c8 ..., .34
12F5G6T.. .3
12H6 .. 4
12J5GT. 3 i
} 12J7GT. 5 i
12k7 .. s i
2K8 ... .5 -
12Q7G6T.. 5 F 1625
12SA7GT .64 i 16
125¢7 .. 69 v 1629
125Fs ‘a9 | ] 16
128G7 . (75 i 16
N 16
¢ 11 | 3¢
e SE Invitan Solicitudines Para La Exporta- ] T8
cion (Spanish) o 80
® Convidam-se Solicitacoes Para A Expor- | - 80
tacao (Portugliese) 7 80
@ Nois Invitons Des Demandes D'Exportation 89/Y .. .29
(French - a—
We are World Suppliers for Receiving & Spe- Minimum
eial Purpose tubes of all types. Our prices are | |order s10.
the most competitive on the wrt Market— Please  in-
WE INVITE COMPARISON! Qur Export Divi- [ clude  250%
sion is fully equipped to give you fast. effi- deposit _with
cient  service, order. Prices
—p| subject to

'‘ONE YEAR
GUARANTEE

[} Rreater tube savings than you thought possible!
As a GOODWILL offering, we are giving, each

AT PRICES BELOW OUR OWN

T
304TL 5.95
307A ... 4.80

{listed in

New Complete Listing—Send For Free Copy!

—THE NUT

carrying

XCELITE, INCORPORATED

(Formerly Park Metalware Co.,

Dept. J

| H =

no7?

NOW!

ON THE JOB OR AT THE BENCH
DRIVER YOU NEED, & c flassr/

o T}

Closed fo.r easy b \

—

Open—ready

for quick use

Keelond] | ,‘
XCELITE No. 77

Kit

1t has your most needed sizes—3/16, 7/32, 1/4, 9/32, 5/16, 11/32 and

3/8"—handles color coded to size, like ALL

XCELITE NUT DRIVERS.

Sturdy plastic kit keeps tools together. Why be without this time-saver?
Typical XCELITE quality, too! Ask your supplier—and remember, he has
the full line of XCELITE screwdrivers in the sizes and points you need, as

well as our big line of pliers!

Inc.)

Orchard Park, N. Y.

LOOK TO

When answering advertisements please mention
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ELEMENTS OF MATHEMATICS FOR

RADIO, TELEVISION AND ELEC-
TRONICS, by Bernhard Fischer and
Herbert Jacobs. Published by the Mac-
millan Co., 60 Fifth Ave., New York 11,
N. Y. 51 x 814 inches, 569 pages. Price
$7.20.

Representing one of the better ef-
forts in the field of mathematics for the
electronic technician, this book features
thoroughness coupled with simplicity.
Unlike many texts of this type that
drill the reader in some mathematical
function and then leave him stranded
without knowledge of practical applica-
tion, this text constantly applies each
new process and formula to an elec-
tronic component or circuit.

The early chapters of the text are
devoted to a complete coverage of arith-
metic. Decimals and fractions are ap-
plied to the solving of simple d.c. and
a.c. circuits. With the development of
squares, square roots, radicals, and
geometry, the authors delve into vac-
uum-tube characteristics. Trigonomet-
ric functions are also discussed for
solving complex a.c. problems.

At this point the text becomes slight-
ly more complex, discussing negative
numbers, algebraic expressions, and
more advanced equations. Much of this
is directly applied to the explanation of
television nomenclature.

The remainder of the book covers in-
creasingly complex calculations in the
field of radio and television. Voltage
dividers, square waves, advanced vac-
uum-tube caleulations, impedance-
matching problems, and logarithims as
applied to decibels are discussed.

A final chapter covers the practical
subject of business mathematics, pre-
senting information for the operation
of a radio and television shop, such as
compound interest, amortization, and
installment sales.

With a great real of information on
such subjects are radio hardware and
electronic standards, the text rounds
out a fine treatment of the mathematies
of electronics.—JK

A TEXTBOOK OF RADAR, by the
stafl of the Radiophysics Laboratory
C.S.LLR.O. Australia, second edition.
Published by the Cambridge University
Press, 32 East 57th St., New York 22,
N. Y. 8V; x 514, 617 pages. P’rice $8.50.

This is the second edition of this
book, the first appearing in 1947. The
basic principles of radar, thoroughly
described in the first 16 chapters, differ
very little from the first edition. They
include: the fundamentals of radar,

RADIO-ELECTRONICS
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The NEW

PRECISION

MODEL

ES-520

PRECISION-engireered in response to in-
dustrial requirements for a reliable, low-cost,
FACTORY-wired and FACTORY-calibrated
'scope for basic production and testing
applications.
SPECIFICATICNS INCLUDE. ..
% Push-Pull vertical drive. 20 millivolts per
inch sensitivity.
¥ 3-Step, frequency-compensated, vertical in.
put attenuator.
% Vertical frequency response 20 cycles to
500 KC within 2 DB,
% 1 volt, peak-to-peak, built-in vertical volt-
age calibrator,
% Excellent vertical sguare wave rzsponse
from 20 cycles to 50 KC.
% Push-pult horizental drive. 50 millivolts
per inch sensitivity.
% ‘H’ frequency response 23 c¢ps to 200 KC
within 3 DB (at full gain).
v Internal iinear sweep 10 cycles ta 30 KC.
Neg. and pos. sweep synch.

p{“d additional engineering and performance

features never before incorporated in an

osclllograph designed for such general appli-
cation and at such economical price!

SERIES ES-520: In black ripple finished, rugged
steel cabinet, 814 » 34¥2 « 1612”. Complete
with all tubes, including 5UP1 CR tube. Com-
prehensive instruction manuoat.

Net Price: $127.50

Write directly to factory for
complete data and specifications.

- o o e e o n o  n m e =

e - = = o o= . P = - ———— = - > o]
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1954

magnetron, oscillators, modulators, mi-
crowave theory, transmission lines, an-
tennas, ete.

The last three chapters, dealing with
the practical applications of
have been completely rewritten.

The new material consists of a chap-
ter on military radar systems, covering
ground-based, naval, and airborne ra-
dar; another on civil applications of
radar in aerial and marine navigation
and radar aids to surveying, and finally
a chapter on the applications of radar
to physical science.

This book is aimed at graduate and
research students and engineers en-
gaged in research and development in
industry.—J.K.

SUBMINIATURIZATION TECH-
NIQUES FOR LOW-FREQUENCY
RECEIVERS, by Gustave Shapire. Na-
tional Bureau of Standards Circular
543. Distributed by Government Print-
ing Office, Washington 25. ). C. 8 x 101}
inches, 64 pages. Price 50c.

This publication describes NBS re-
search in miniaturizing airborne mili-
tary equipment. Using novel and clever
methods, a 12-tube superheterodyne was
built to occupy only 55 cubic inches,
as against 300 for a set using standard
parts.
550 ke and weighs a little over 5 pounds.

The booklet describes a tiny gain con-
trol (% inch in diameter, tape-wound
over glass tubing) ; glass-aluminum ca-
pacitors; linear slug-tuning dial (by a
screw with nonlinear pitch) ; new track-
ing methods; production hints. There
are closeups of subassemblies, detailed
mechanical drawings, constructional in-
formation, and graphs. The NBS even
designed a special (but relatively sim-

| ple) machine for fabricating the special

Litz wire used for the r.f. coils.—/.Q.

INDUSTRIAL ELECTRONICS, by R.
Kretzmann. Published by Philips Tech-
nical Library. Distributed by Elsevier
Press. Inc., 155 E. 82nd St., New York
28. N. Y. 6 x 914 inches, 250 pages.

| Price $5.50.

A few years ago, industrial electron-
ics was merely an offshoot of radio.
Now it is an important field, with its
own specialists and technicians.
book will aid those who design and
maintain industrial control equipment.
It is a practical book, but mathematics
is included where needed.

Industrial electronics is concerned
mainly with gas-filled tubes. Among
these are the thyratron, senditron, ig-
nitron, photocell, trigger and cathode-
ray types. Part I of this book discusses
these types and their basic ecircuits.
Characteristics, photographs, and de-
scriptions are provided.

Part 1I is twice as long. It discusses
many devices and instruments, includ-
ing welding controls, photographic tim-
ers, counters, lamp dimmers, paper reg-

isters, automatic inspectors of food
cans, smoke detectors, door openers,
etc. In each case the author gets to

the point quickly and clearly. He pre-
sents a complete schematie, tells how
the device works, and how to operate
it.—71.Q. END

radar, |

This receiver tunes from 140 to |

This |

NEW RIDER BOOKS
PUBLISHED IN

LATE SEPTEMBER

PICTURE BOOK OF TV
TROUBLES, VOL. 1

(Horizontal AFC-Oscillator Circuits)
By the Rider Laboratory Siaff

The first of a new ''TV Case History' series,
designed to provide the techmician with
a better understanding of how *o diagnose
TV receiver troubles by means o picture
and waveform observation, All material in
this book is the result of actaual trouble-
shooting, done in the Rider labs! Over 65
"faulty'" picture tube pattern illustrations

. over 150 waveform illustrations {nor
mal and abnormall) A MUST for every
service technician!

CHAPTERS: Pulse-width Type {Synchro

guide); Phase Detector-Stabilized Multi-
vibrator; Phase Discriminatsr-sive wave
oscillator  (Synchrolok); Phase Detector-

sine wave oscillator.

Cat. #168. Approx. 80 (54"x81“) pages
...orly $1.35

HOW TO USE TEST PROBES

By A. A. Ghirardi and R. G. Middieton

The only book of its kind! Written by two
of the country's leading electronics ex-
perts, this book covers all type: of test
probes used with YOM's, VIViA's, and
scopes. The one book that tells yjou what
probe to use, where to use it, hcw to use

it! Complete, step-by-step exp anations,
with practical examples of results and
effects.

CHAPTERS: Resistive High-Voltage D-C
Probe; Capacitance-Divider Higa-Voltage
A-C Probe; Test-Cable Shieldirg and Test-
Circuit Loading Fundamentals; Resistive
Circuit-Isolation Probe ("'C-C Probe");
Compensated R-C (''Low Capazitance”)
and Cathode Follower Circuit-lsolation
Probes; Rectifying Probes for the VTVM:
Demodulator Probes: Index.

Cat. #165. Approx. 176 (5ix81°) pages
. oaly $2.90

Buy these books from yowr jobber
or book store today! If uravailable,
write to: John F. Rider Publisher, Inc.

SPECIAL OFFER!

“Electricity For Boys and Girls”
... ONLY 25¢!

I Answers ALL the questions ycur woungsters
ask about electricity! In simple, ' boys-and-
girls'' language, this book clearly explains
electricity, electrons, currents, atoms, bat-
teries, generators, conductors, circuits, elec-
trical terms, how to build o simple electric
motor, and much more! Profusely i lustrated!
Perfect for every boy and girl! 44 [5¥2"x8")

|
|
|
|
|
|
|
|
1
POGES. . et tencoiocannnsnnmn, only 25¢! I
|
|
|
|
|
|
|
|
|
|

|

|

!

:MAIL THIS COUPON TODAY!
| John F. Rider Publisher, In:.

| 480 Canal St., New York 13, N. Y.
|

|

|

|

|

|

|

Please rush me............. copies of ELEC-
TRICITY FOR BOYS AND GIRLS (@ 25c¢ each!
Payment enclosed.

NAME .......... e Y
ADDRESS e, .
CITY.......... . STATE......., |

——— e E
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Columbia's

DE LUXE

Television

Service Lite

cop AROD S g
‘_\G“d\e\’ *:OS“\‘Q“ o

Now . . . with complete swivel for
better lighting and easier servicing!

EVERY SERVICEMAN, experimenter,
model-maker, needs this handy item.
No need to work in the dark . . .
ample light is provided by a 7l/3-watt,
110-volt bulb that remains cool at all
times.

Scientifically-designed,  unbreakable

aluminum reflector directs maximum
light to point of work A REAL
TIME AND LABOR SAVER.

1
Leadind Jobeer
€

c°rr.\ed

Have you seen our other TV service aids .
"'TV Service Cord," '"TV Picture Tube Extension
Cable,"" Extension Cords, Hook-up Wire Assort-
ment, TV Transmission Lines, Etc.

OUR LATEST CATALOG IS AVAILABLE
UPON REQUEST!

A2inbe /%
WIRE & SUPPLY (O.

B350 Irving Pork Rood « Chitogo 18,

146

ADVERTISING INDEX

Radio-Electronics does not assume responsibility
for any errors appearing in the index below.

Afl Channel Antenna Corp. 142
Alliaace Mtg. Co. inside Front Cover
Allied Radio Corp 17
Almo Radio Co.. 134
American Microphone CoO. ... iiiiicioriiieiraeraeaanaanaaes gg

an Phenolic Corp
r Corporation Of AMerica..........ceciemmmemiinsmenes 127
Arkay Radio Kits, Inc
Atlas Sound Corp
Audel Publishers

Amer

Barrack

Labs.
Boland & Boyce, inc
Brooks Radio & TV Corp....
8runo-New Jersey, Inc &=
Burstein Applebee Co --114

CBs Hytron {(Div. of Columbia Broadcastlng System)
Capitol Radio Engineering Institute
Centralab-Division of Globe- Unlon
Century Electronics Co....,..
Channel Master Corp
Chicago Standard Transtormer Corp
Chrlsty Trade Sch
Cisin, H,
Clarostat Ml g. Co., In
Cleveland Institute of ‘Radio-Electronics.
Colling Audio Products Co., Inc
Columbia Electronics Corp.
Columbia ere & Supply Corp
Cancord Rad
Coyne Electrncal & TV Radio School.

Delco Radio {Division of General Motors Corp.).
DeVry Techaical Institute.
Dorian Electronics.. 5
Dynamo Magnetronics COorp. ..o s

Edlie Electronics
Ewcraft Electronics
Electro-Voice ...
Electron Tube Whol
Electronic Instrument Co.
Electronic Measurements corp
Erie Resistor Corp

General Industries Co,
General Test Equlpment

o..

Good, lnc..
Greylock Eleckronlcs Supply Co

Hallicrafters Co.

Heath Co.

Hershel Ra

Hickok Electrica u

Hudson Specialties CO... -.132
Hughes Research and t 83
Indiana Technical College. 98
Instructograph Co. 127
International Corr l 13

JFD Manufacturing Co., inc..
Jensen industries
Jones & Laughlin Steel COrp...........

Kay-Townes Antenma Corp . 20
Leotone Radio Corp. 134
Lincoln Rec., Inc.. 120
Macmillan Co., The -141

Mallory & Co., P. R
McGraw-Hill Book Co
Moss Electronic Distributing Co.

National Electric Products Co.
National Electronics of Cleveland
National Radio Institute
National Schools _.......

Ohmite Manufacturing Co. 104
Opportunity Adlets 112
Orradio Industries, inc 138
Oxford EIeCtric CoO.. . oo 120

Philco Corp.
Precise |
Precision Appara(us Co.
Progressive ‘‘Edu-Kits’'.
Pyramid Electric CD

RCA [(nstitutes, Inc 23
RCA Victor Dnvnsmn (Radio Corp. of America)....Back caver
Rad-Tel Tube a7
Radelco Mfg. Pn 93
Radiart Corp 79
Radio Craftsmen, tnc., The. 78

RADIO SCHOOL DIRECTORY PAGE 143

Baltimore Technical Institute
Candler System Co

Capitol Radio Engineering Institute
Grantham School of Electronics
(ndiana Technical Colleqe
Indianapoiis Electronic School
M:Iwaukee School of Engineering
Institutes, Inc,

Tru-stake Coltege

valparaiso Technical Institute
western Television Institute

Radio Sound Publications
Radio Teievision Trammg Association

Rmehark & Co., Inc.. .l — 81,114,118, 121, 132
Rockba

Rose Electronics, inc. 190
Sams & Co., Inc., Howard W........ aamseanan SrertroeTr oo 16

Service instruments Co
Co

skysweeper, Inc. ...
prayberrv Academy of Radio..
tan-Burn_ Radio & Electronics
teve-El Electronics Corp.
Supreme Publications
sylvania Electric Products, Inc.

Tab oo

Technic. Appllanc .
Teltron Electruc Co 126
Terado Co. . 131
Transamerica Electrcnlcs 138

Transvnsmn.
Trio Manulacturxng “Co.
Triplett Electrical lInstr
Tung-Sol Electric Co..

Turner Co.

United Catalog Publnsher 90
University Loud S, NG 91

V.A, Enterprises
vaco Products Company.

Ward Products Corp
Webster Electric Corp..

Welco Mfg. Co... = 9
Wen Products, In ... 15
Weston Electrical Instrumenk €Ol 24
Windsor Electronic Tube Co. 130
Winegard Co. . 14

p Mfg. Co... ol 136
Winston _127
Xcelite, Inc. 144
Zingo Products 127

FIRST QUALITY, INDIVIDUALLY
BOXED, FULLY GUARANTEED
(R.T.M.A)) TUBES
From the Five Top Manufacturers
® NO SECONDS ©
® NO REBRANDS ©

AUTHORIZED DISTRIBUTORS
C8S-HYTRON EIMAC WESTINGHOUSE

Tube Orders Over $25.00, with full
remittance, PREPAID o you in U.S.A.

L

Tymr
LANEGT

HES
HRAG

83k b = md
it ST Eer AR

EG i EmE s
DEBaEEuSEeS

(LR
HAKAGT.. & many others

ORIGINAL JOBBERS’ BOXED TUBES
IN STOCK—LATE DATES, at
WHOLESALE PRICE LEVELS!

Above is only a partial listing of our bhuge stock
Types not listed may be ordered at approx. the
same savings. Many new special purpose types in
stock. We specialize in hard-to-get, obsolete types,
which are no longer in production.

Ask for FREE News Bulletin and
Handy Order Form

] SPECIAL-PURPOSE TUBES
g\nuke If(;’r our com;:'le::e listing of XMTG, Industrial
pecial-Purpose an rystaf Diodes. W t r
2,000 types at excellent prices. € Istock lover,

TWO-COLORED TUBE CARTONS, with new

Partitions. Prevents Tube DBreakage. This Safetry
Gloss Red and Black Carton is the Most Distinctive
Box Available Today! Minimu - 100 any onn size
Qu.mtny prices on request. BuxXes F.O.B.. N.Y .

: 6ALS, etc.)

6Wd, etc))..
(1 3, '6BQ6GT, eotc.)
LARGE G.../(5U4G. 6BG6G, etc.)

ms: 259, with order, balan;
All merchanduse guaranteed. .ocB..c %JDV C.

PHONE: REctor 2-2562

B ARRY ioncs
CORP.

136-BLIBERTY ST. M. Y. &, N. Y.

Minlature E

RACIO-ELECTRONICS
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RAD

TEL

TUBES
GLARANTEED

FULL
1EAR

300
TYPES
ALWAYS
IN STOCK

FOR QUALITY, PERFORMANCE, DEPENDABILITY

Type Price | Type Price ] Type Pricef Type Price | Type Price } Type Price
OA2 74l5UsG  .55|6C4 40| 7A4 47|12BA6 .49 [25AVEGT .83
OA4 68} swacT .50|6CS 239|745 59)12BA7 .60 |25BQEGT .98
OB2 81|5Y3GT  .37|6CH s8l7a6 69]12BD6 .45 |25LeGT .51
OC3 721574 51|ecBe 54| 7A7 69|12BE6 .51 [25WGT .59
OD3 70| 523 4s5|lecpe  1.11]|7As 68| 12BF6 .39 |2525 .66
OzZ4aM  .65|646 S1|6CFS 64l7aD7  79|12BH7 .63 |25 49
1AS 49647 696CS6 s1l7ar7 53l12BY7 6526 45
1A7GT  .47|6AB4 44|66 sol7aczr  e9lizezz 85 |7 39
1AX2  .62|6AC5 .69 6ES 48|7aH7  79|12c8M .34 3207 89
1B3GT .73|6AC7TM .86|6F5GT  .39|7B4 44] 1286 56 |35 58
1C5 43| 6AF4 .90} 6F6 .59 7B5 451215 42 13545 58
1E7 20leags  .56|6C6 42| 786 69) 1217 .49 |35B5 .52
1G6 24|6AG7TM  .99|6H6GT  .41}7B7 49] 12K8 59 |ascs .51
1H4 3o0leaHs  s7|lejseT  .43]7C4 .59] 1207 59 [35L6GT .51
IH5GT .49|6AH6  .73|6]6 .52} 7C5 69]1288cT 62 |3swa .47
1L4 46| 6A5 65| 617 .43]| 7Cs 59| 128A7GT .65 |35Y4 .54
1LA4 59leaks  .s5|6ks 47| 7E5 soli2sc7M .63 |3523 .59
1LAG 69|6AR6  .59|6R6GT  .45|7ES 30}12sFs 50 |35z 47
1LB4 69]eaLs 42| 6K7 44| 7E7 s9l12sG7  .51l35Z5GT .47
1LCS s9leamMs  .78|eL6 64| 7F7 79li2s7m 67 36 39
1LC6 79l6AQs  .soleL7M  .68]7FS 79| 12SK7GT .63 |45 .55
1LDS s9leaQe  .a7lentm .e3)ia7 89|12sL7GT .57 |4575 49
1LE3 9l6AQ7  .70|6Q7 .45] 717 59| 12SN7GT .52 |46 69
1LGS 69leAaRs  .45|6R7 69] 777 79| 12SQ7GT .56 [50A5 .55
1LH4 69|6AS5  .50|6S4 48| 7x7 69| 12SR7M .49 |50BS .52
ikrg(s; ; .29 6AS6  l49fesyv  79)7L7 sol12veGT .46 |50Cs .51
67| 6ATS Alles7s 1.69
IPSGT  .57|6AU4GT .68|6S8GT .53r SAME DAY SERVICE!
105GT  .58|6AUSGT .82|6SA7GT .55|7N7 69 124 38|soLecT .
1R5 62|6AUs  .46lespraT L41|7Q7 661444 69| 50x6 49
154 S9l6AvsGT .83|esFsaT 46| 7R7 89| 1445 59|s0ve 49
1S5 S1{6AVe  .40|6SG7GT .41}7S7 79| 14A7 63]50v7 .50
1T4 58| 6AX4GT .65|6SH7GT .49|7V7 89l 14aF7 5955 49
1T5 59| 6B4 54leS;7GeT  .41]7X6 .54|14B6 63156 49
1U4 .57/ 6BAS 49| e6sK7GT .53| 7X7 70| 14B8 63157 .58
1US .50| 6BA7 s7lesL7GT  .48|7Y4 .69)14C5 79158 60
v 43leBcs  .sa|esN7GT .59]774 991 14C7 79 70L7 97
1x28  .63|6BDS 59l6sQ7GT .46| 1246 54| 14E6 79175 49
2A3 30leBD6  .45|6SR7GT 45| 12A8GT .B1|14E7 88176 A4
W3 3g|leBES  .51|sSS7GT 42| 12ALS 37| 14F7 65177 =57
e Yo o Bl Ko 9ol 12805 .52 14F8 6978 47
12AT6 .41 14H7 59]80 43
3A4 45| 6BF6 37]eT8 80 .
= o (TN S| 12AT7  7214]7 30|83V 68
' 71 12AU8  .46|14N7 salsa/s7a .46
3D6 27| 6BH6 -5316U6 S9112AU7  .60|14R7 7985 59
3E5 .461 6BJ6 -4916U8 78| 12Ave  .39]14S7 8oy 99
3LF4 .69] 6BKS .80 6VeGT .50] 12AV7 73l 14wy 2300 117E7 99
3Q4 -48] 6BK7 BOJ6WAGT 47| 12a%4 ~ .67]14X7 6911728 .87
3Q5GT .69|6BL7GT .83|6W6GT .57]12AX7  .63|14Y7 620 1172¢ 69
354 .58| 6BN6 59| 6X4 37112ay7 69| 19BG6  1.39]807 99
3V4 58| 6BQEGT .98|6X5GT  .37|12A77  .59]19T8 69lse6a  1.39
SAZ4 59l6BQ7  .90]ex8 75} 12B4 60]19vs 79| 1274 30
5T4 79| 6BZ7 90|evec  .48|12x4 38|24a 39 | Hi-Po #567 1.39
RED HOT PARTS BUYS e SEND FOR COMPLETE LIST OF PARTS VALUES!

ALL TUBES
INDIVIDUALLY
BOXED

TERMS

orders—balance C.0.D

lrvington warehouse. GRDERS UND
Subject to pri or sale.

O 8. gt
su 00 HANDLING CHARGE. . . .

OCTOBER,

1954

Philco TV BOOSTER

No. 125

Made by Phil-
co, famed for
quality and

u S

for high chan-

n(‘ls and 1 for
ow channels

and selcnlum rectifier. Plastlc cabinct.

In  factory-scaled cartons,

with instructions.
NEW LOow 59
PRICE

A 2505 deposit must accampmy all

sh Dmonls
$

95

complete

No. 97

WEN
SOLDERING

GUN

3 seconds on
readies it for any snldu
m.. requirement. 250 Watt
Also ¢ ls plastic ule

SH7

(w llh spec

tip).
useful. UL A| moved Built-

in spotlight.

List pricc—$12.95

9.71 ea.

120 Volt AC {1

Multi-

Lots of 3 $8.64 ecach

RAD-TELTUBECDO.

PLEASE Send full rer;n:tea

postage apd a:

refund all unused money!

co . charges We

115 Coit St..

Irvington 11, N. J.

fow for

Phone:
Essex 5-2947

Item PC-Ma. Price
No.

SELENIUM RECTIFIERS
Mfd. by FEDERAL

Item  Dc-Ma.

No.

Price

118 300 1.39

350 1.75
350 1.59
1.59

1.99

“Integrity Is Our Chief Asset”

Tubes in Bolid
809, of Dem

Type Sover
and
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NEW
POCKET
AC-DC VOM
Model 727c

39 99 Plus 25¢
. Shipin U,S.A,
1000 - OHM
AC
Volts: O 10 &
250 & ll)(ll)
D( MaAD O
TOOMA (III\I\
10K & 100K
accuracy—10n  wire
wound resistors &
HV deposited resist.
ors.  Rugped  jew-
cled D Arsonval
micro-amp  mete: movement, excellent
(l.nmllm;.{ extra Innz meter scales. with vivid
black (‘nllhrd(lurh
uf I\III" cigare <

0,
U 10
HI-

45
sexvu‘cnmn "ham. ex-

must for evel,\ TV
perimenter or  heginner. Bt ready o
work (no_kity complete  with  test  leads,
Model $52 smallest precision built Hi-ac-
curacy I’Q(‘ke Multitester l o deposited

carbon resistors, jeweled myal micro-
amp neter mu' ment Extra Iom: meter scale
AC & D(‘ Volts: (-10-25 HOOV. DOUMAZ
0-1 & 250 M'\ OHM 0-100K. Mimature
size lln . W, \\xm tost leads
$6. 99, plus 2.)( for <hmn|ng U.S.A.

OIL CONDENSER
SPECIAL

2MFD é600VDC

Aerovox Type Po9 Steatite
Insulators.  Adjustable

B

@

Muuntinge Chmp Case 27
ia. x 234" high. BRAND
NEW | ,.49c 10 for $3.50

i ABS5S

Thats A Buy

BARGAINS—BARGAINS

Just off the press, ‘‘“TAB’’ Scoop Sheet.

Tools, Portable Radios, Phonos, Audio

Equip, Radio Parts & Equipment. All items

way below usual bargain prices. Write for
the *“TAB'" Scoop Sheet.

TELEVISION ANTENNA

VEE CONICAL Broad re-

e sponse, all channel. power-

ful for fringe area $8.95

FOLDED DIPOLE [Hi 1ow

’I'Il(‘nlld\‘ all channel. sturdy

construetion $4.
TV CONICAL ANTENNA All CIlﬂl1l10I. Sturdy
3 elements cross bar & clamy $3.95
DOUBLE-V Ant. Ail Channel,
woAMte Clamns & 100 ft. Twine
WINDOW CONICAL All Channel

39
Ty

S FOOT Interlocking (ast Seciions,
Duty. rustproof. ....... $1.49; 10 for $7
METER SALE
509, OFF REG.

RESALE PRICE

0 INIADC BIa"RIND /
g \\(mll!( I\I\ 38, ’i’}
Al

R, .
0-30V DL 21 ”R\'D Adre
0-BOOVDC ' W ;
OHMS-Por-Vaolt int.
0-1500VDC it -"I(\n/ s12.9

0-150VAC W STG
120-0-120ADC/ \\xth shunt/ ‘A

TV & COAX CABLE

300 Ohm Tivinex. Heavy duty 65

NEW SELENIUM
RECTIFIERS

We specialize in Ree-
ifi supplics
to specifications. Im-
mediate delivery.
Curr. 18/14 36 130/100 266/217
Cont, Yoits AX Volts Volls
8.50 22 25
10.50 28.25
25.25 38 85
33.00 54.85
42.50 84.85
46.00 99.85
79.50 160.8S
86.50 190.BS
121.50 235.85
158.50 295.85
189.75 405.85

60 380.75 795.85
Recﬁﬁer & Transformer
115v /bU oy inputs.
up to 14VDC at 12 Amps --% 19.98
up to 28\ I’)( at 4 amps 14.98
up to Cat 12 amps 29.98
up to 2RVDC at 24 1!!!1)9 63 98
up to 28VDC at 50 amp: 127.00
WRITE FOR POWER RECTIFIEH CATALOG

NEW HIGH CURRENT
PWR SUPPLIES GTD* |,

Variahle 0-28VDC, Con-
Buxl[. Ready (o
vave Selenium
Revllﬁm. Transformer,
c, Valt & Amp
Moters Swmh. Terminals
Hv. Steel Cmmm
60" Cy Input 220
Stock
Number
T28VSA

& Fuse. 1In
Stax1d~1rd
to order,

Contnnuuus
Rating
0-28VDC at S Amp.
0-28VDC at 12 Amp
0-28VDC at 24 Amp
0-28VDC at SO Amp

NEW RECTIFIER XFMRS
Primary 115V 60

mil copper TV lead  fiw, Sec, 18:15.9.0-9-15- 15 Yolts
VARIABLE DC POWER SUPPLY ber it 2c; 100 ft. . $1.39 1 amp 5 $15.75
1004 Ft. $11.95 $50.00 12 Amp 516.75: 2 $29.95
Ehbomar s fecification, | 300 ohm Twinex. 100 Wil fatra g $35.75: 2/69.95
d filter Condens. e It g ?
or. fused. 6.3V or 18.8% heavy duty 10 lf() = $24,2g 18 Volt. TAmps $2.25: %4,
at 2 amp. operates '00 Ft. - O
115V /600w, F RGBU 52 Ohm 100 L. $11: 1000 ft. $98 NEW RECTIFIER CHOKES
Model  2DCF.....$12.98 | RGILIU 75 Ohm 100 () $11: 1600 () 898 | CHOZ/4AMP/.07RHY .$7.95
As above except 4 amp, RGS9U 73 Oh'm 140 ft. $ S; 500 ft, $22 CHO1,12AMP / OlHY/ lR 12“' .95
Model 4DCF._ . $20.98 | Hivolts 15KV Anode Wire '50 rt. $1.50 | GH004,/24A/.004HY/.025R 20 = 29.95
*From This Special List We Ship $10.00 ond -84 | cxs3eax -32
Up Tube Orders At Our Expense (Post- S | &xg380x% o
paid) Within Continental Limits of U.S.A. g gﬁg:ig;ﬁ .gg
Gtd. When ordering mention R . -
0A2 8 ggzbaéns 6 e 10RE oo 853450)’: ;'33
B o : N . 71A .
o b ‘sa | ckioos ‘68
.98 S50 .48
CK5672 1.20
CK5678 1.28
87 3.74
2.90
129
S
1.55
2.10
1.22
1.35
1.89
2.00
alos
8.75
1.55
‘64
88
.65
(29
‘95
95
1.as
69
4.00
‘a7
a5
78
.60
mszmss 2.49
CK533AX INGS ... .98

866A KIT and
XFORMER
(2) 866A Tuhes &
Suckets,  Transformer

Rated, PRT 11
Sec 2, 5\'(‘T

TOGGLE SWITCHES
SPDT I5A/125V Center Off—

AN3022-1 9¢;h/$2.50
SPST 5A/125V Used LN 4/81
SPDT 15A/125V  Center Off
Mom. ...... c; 3/%2; 20/%10

SPDT 15A/125V  AN3022-3B

..... 9c; 3/51 25; 30/%$10.00

'1 v DPST 20A/125V  AN3027-2R
B .......69¢; 5/$2.50; 25/%$10.00
SA/1 125V BKLT CSD...49¢c; 3/%1.20

3PDT 22,\ 125V C'Hammer $l 49;2/%1.98
4PDT 10A/125V...... $1.98; '55' 20/%30

PRECISION RESISTORS
FOUR MILLION IN STOCK

All 1% Accuracy Gtd
RDER ANY VALUE WE HAVE IT:
III«( UI ARLY SOLD FOR 69¢ AND UP
SP IAL 35c EACH'

10 OF ONE
100 F ONE ALU
10 ASSORTED VALUES (U _SELECT) .S
INDICATE SECON NGE, NO MFGRS

CHOICE WE SHIP TYPES IN STO!
NOTE: 1 MEG & UP ADD 25c Ea RESISTOR

YOU WHILE
PICK 9c THEY
THEM LAST

LOTS OF 10
Your selection of 10 at 39¢ each or
smaller quantity at indicated prices,

ELECTROLYTIC CONDENSER
FRESH STOCK

"\ 20MFD/450VDC....69¢c; 3 for $1.95
3N IOMED/450VDIC....98¢; 3 for 2.50

d\ 2OMFD/ 400VDC 2 for 1.29
25MFD/450VDC... 69¢c; 3 for 1.95
2!)\1?/400\'&’\)'\1‘!!’ /25V .3 for 1.95

1 0 mf 3)()‘4’(](‘ FP _. for 1.00
30-15-10 mf 250vde 1.00
16MFD/ 150V 1.20
Dual 8MFD,45 1.50
Thial 16MFD  150% 85¢; 3 for 2.00

CIRCUIT BREAKER FUSES
PUSH TO RESET

Amps 357 _10—153=20
Fa. 27’}: 5 for $1. 00.
i &

c
§5 98; 100 for %20

ze, Operates up to 24 Volts

Current tAmps) Desived

mann Magn Bkrs. Amps. 022,

’30. 1: 4

50/575

HI Fl SPEAKERS
All 8 phm. V.C., Alnjco V
Magnets, Inbuilt Network, 2
\uls\: neod(‘d for HF & LF
tespon Famous Hi-Fi

S,
& 5" Tweet-
25" Watt/20-17500 P

Model P2HCO’. -$23.7
317

G 12" Coaxial 1 &

g 8 Tweeter, 12 \v.llt/45 15KC
- spec. 512 75; 3 for $35

8" Coaxial PM & 215" Tiweeter, 8 \\att/70-
15000 ¢y Model PECO | $7 /s

127 HE-FI DM 10 watt/35-14ke

8” HI-FI PM 7 watt 45-14ke.

AUDIO COMPONENTS
Electrovoice melay cart. %1
GE RPX040/78 Goldtone $5.25
GE RPX0d1 'I\IG Goldtone $5.25
RI'X0 513, (J ) Ul'l)_'; l{()
GE RPXO0 S 7.75
GE RP\U.).'}/ 001 & 003 diamonds $25.98

“‘TAB' GTD Phono Needle Replacements
Dual .001 & ,003 sapphire..$1.95
Dual .001 & 003 diamonds $20.89
78 or RPJOOS 001 sapphire $1.3S
RPJOO3 /TR or RPJOO4/LP diamond 510 89
RI'"J0i1 Dual diamond & sapphire... $1
ch|acement needles for all make phonos

Please speclly mode!l and make
MGor78 single osmiuni... 59¢; 12 for 55 95
MGor78 single sapphire s
MGor78 Dual sapphire
WRITE FOR ‘“TAB’

T HAT"

® Buv
Dept. 10RE

57.25

RPJ03 10
RPJO12
RPJOUOI

Hl FIGRA

TRANSFORMERS
All 115 V 60 Cyc Input TV. &
CR pwr Xmfr up to 20" tubes
Hi VOLTS to 20KV (w/qualb
ALL tubes. PL &

2 for s H 6 for .
25IOOV/20MA, 3v/. GA 2 5\'/ 1.75A_ for
RC412 Scup( I{eplml $7.98

1300VCT/5MaA,

4] 3\'(,T 3A, 6.3VCT/10A,
Q.SV(‘T/SA 17 1

SPECIAL $7 95' 2 for $14.00
MA. .)\'/5/\ 5v/2 45

950VCT /100

D = -$2 2
. 6.3VCT, 5A $4.
770V OV /3A, H\'INQ I{M&ID In-
(;I&l(lee ¥ IIE&R I’/\RT seope...

A, S5VUT/3 AG.OVET A, 4
550VCT/250MA 5\'/”A 6. '3\'CT, 2 SA, 5
12.6V/3.5A. CSD RCA.... '$4.50 /58.00
SDOVCT’SOMA, 6G.3v/4 d. $2.98
420VCT/90MA, 6.3V /1.9A, \\’/INPU rs 6,

2, 24 115VDC 115 & 230 V @ 8
53

2X330VCTI1OMA EACH \\\'DG...A

FILTER CHOKES
BIY/175MA......$1.49; 2/$2.49
J(CASED

1I'std/ TKvin
50H y/udma Lsb
2OI;lv/3 Om!

13.5Hy 1 amp 17
3Hy/ 40ma HI-Q €S
Dual 2Hy

12{ly/65ma HMSLD! 2.
251y _300ma_60/ohim. 293

230 TO 115V AUTOFORMERS
For 220-240V/50-60 cv ln[)llt To 110-120V
or su-p up \\Ilh cord.

TPAOSO/ 32 :
TPA1DO/ 100W $4.0 .
TPAZSO; 250W $6.7 T 00/300W 7.25
TPAS00/S500W $8.25; TPA750/ 750w 11 75
Model TPA1000/1000 Watts 1KW.
TPA1l500/1500W/1 KW
TPA2000/2000W/2

.$1.98
H'sld..$2.89

.95
l\\'nla I{‘lylheun“. 535 00
69 for

S“TABI”

111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A.

Model TPA3000 /3000 Watts/3
WRITE FOR QTY. PRICES—EXP:

THAT'S
BUY

148

TEST CORDS
B FT Test Leads, Hy, ty,
26 Strand \V/A]IIL!‘dtUr (‘Imﬁ.
3 Pair oo
15 FT nmm s Cqu
Dov, TRubbor Dol $1
4 FT Flexible Instrument Test
Leads. Red & Blk. 2 Pr. $1.00
10 FT Line Coril & Plug He-—ny
Duty. 2 ¥or -$1
TROUBLE LIGHES

H\'.V
.00

Shown)

a0 .
EXTENSION CORD 3 \V.ly Re-
ceptacle & Plug. 't

24c; 10/%2.10; 12 Ft ea, 35c, 10/%$2.90

SOCKET ASSEMBLIES

12" JE
BAYONET socxs'r 3 30 ea.
¥ W/ Shutter (Dimmer)

Lots o( 5

Ovdered in smaller quantity. Ea,

DIALCO-31101 Pilot Light 17 Jewel 11
BTAR Shecinl BScin s20 038
Neon Panel Light, Ited, Am-

540,
lier & Cl(‘m O8c sSpec. 79c; 12 for $6

OIL CONDENSERS
NEW WAREHOUSE LIST

.00025MFD /25KV
$4.00; 2 for

.Q016MFD /15KV
$7.00; 2 for $12.00

.$1.39;

RoEE

$7.00

2 for

2X.1MFD/2000V
.SMFD 600V

; S for
$7. 93 2 for $14. ‘00
519 95; 2 for 535.00
ooV .50; 3 for
16MFD / GDDVAC/IBOOVDC.,..sS 95; 2/310
10MFD /600V(2.5-2.5-SMFD) oil 12 for $18

TRANSFORMER SPECIAL
6.3 VOLT 3% AMP

CONTINUOUS oTY,
AC Input
SIZE 2 5 IGH/ZL 118" W.
MTG CNTR 233, MFGRS.
Jobbers, DLRS ORDER _NOW
THIS $1.98 VALUE
12 for $10; 100 for $75

1 P - |
“Shocial $1.00%

TUBE SOCKETS
CINCH—JOHNSON—AMPH
Octal Upwe-loss mic) tings mig.

each 12c; 10 fol

Octal (mica) rm\’

Octal (sieatite) vi

Octal (bakelite) saddle mtg.
Octal ibakeliteisaddle  mtg,
Octal (mica) saddle mtg..
Octal (steatite) saddle mt
Loktal (mica) saddle

7 pin min (mica) base shlll 20c; 12 for 2.

7 pin min Gnica) bottom mtg.....12¢; 10'51
7 pin min (hkith rubber shock mty,  12/$2
7 pin min wafer _.9¢; 15 for 1.00
9 pin min mica) Hottom mtg....20c; 12/$2
9 pin min (bkit) bhottom mtg, 18¢c; 7

9 pin min (bkit) base shld...... 28c 5 for 1.00

SPEEDWAY ELECTRIC DRILL
Va* MODEL 200J

Hi-Torgue (]mworl‘ul)
appvd, 2400 RPM 115V
AC/DC motar.  Jacabs
geared cehuck and key. Self
aligning — oilless — hall
thrust bearing. Light
weight and casy to handle.
In( luding 9

B

«
Special
elm‘tuc drill.

Model
and 9 drill_bits
Mode| 791 ”/g"/(IOORI’M/ﬂ drill bits 520 95

a00s 17

CHROME VANADIUM SPEED DRILLS
29 Pcs Set a7 by Giths $7.98
0 60 _C.v
13 Pcs Set 1716 to 1

12 Pcs Set 1/16” to l’ Doorecs . 298
Drill Index Huat for "q Pes 8 - .98
Oril! Index Huot for 60 Pcs Set 1.49

106 WATT SEC PHOTOFLASH KIT—
AC
Inclmlm transf  condensers
,525MFD’4SDV/T0{«1I ':/
XOBW/Secds. Reslstors capaci-
tors, rectifier, flash tube in in-
dicating flash’ gun, guide #40
on Kodachrome. Special $39.98
BATTERY 106 WATT/
PHOTOFLASH KIT
me specs, only batteries
525MFD /450V /S3w'scds
leakage (2 o .Spec
lGMFD/l 8 to 2.8KV/60WS cndsr...
K5517 mini (no-fll) gas
ISOOVDC selenium rectifier. .
Electronie Flash Handbook ckt data SOc.

"“TAB'" PHOTOFLASH LAMPS

5CDS

e
2/$17.00.
.$5.95
rectifier 52 88

2.98

HTab" W-Sec. =
Na. Replaces Max. Each |
TLW FAIN4/FT118 150 .98
TIIT AMGLO 5804X 100 10.98
23ST GE FT 210 200 .98
THVA S LV. 4330 200 9.98
v4xX4 400 200 10.98
TLX FAIOO/DY 150 9.00 Tl
353GTQ FT 5 200() 49.98
FT105 FT l()-") 150 4.29
TRIGGER COIL. FOR GE B86G41 1.47

WRITE FOR ''TAB’’ FLASH TUBE DATA 50c

FILAMENT TRANS,
-$S. 50 3 l‘ng 514

.9
3. ;3 2 fo
S / or 12,
.$3.59; 3/510 00; 12/536.00
I’RI 110 & 220V Sec 16.6v/1.25
VCT/3.0A o eeeeia $4.98; 2 for $8. 00
PRECISION POTENTIOMETERS
Helipot 100-0hm/0.50¢Tol/10 Turn $7.98
Helipot 2,000-ohin/0.5/%Tol/ 10 Turn $7.98
Micropot 2(,000- Ohm’O 1€ 10 Turn
10 '$6S
Helipot 30.000-0hm/0.50% / 11) 'I"llrn $7.98
Helipot 50.000-0hm/0.5¢% /10 _Tun $7.98

Money Back Guaranteed (Cost of
Mdse. Only) $5 Min, Order F.O.B.
N.Y.C. Add Shpg, Charges or 25%
Dep. Tubes Gid. via R-Exp. only,
Prices subject to Change Without
Notice. Phone Rector 2-6245.
CABLE: '‘TABPARTS"

RADIO-ELECTRONICS
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MODEL 630—The ‘‘Smoothie™

streamlining expresses advance design features
such as selector switfh of molded construction,
completely enclosed; elimination of harness
wiring, etc. AND a single control knob for all
34 ranges affording epse of operation and mini-
mum burn out possibilities.

Price $39.50 i

MODEL 630A ultra-accurate VOM
designed for the labogatory where you need that

Burton browne adoertising

PLUS in accuracy—'mirror scales to eliminate:

parallax in making readings; 4% resistors each
mounted in its cwn insulated compartment;
compensated ohmmeter circuit, resistance ranges
are compensated for greatest accuracy over wide
battery- voltage variation. Single seleczor switch
feature makes for ease of operation and elimi-
nates possibility of burnouts through incerrect
settings.

Price $49.50

=

ELECTRICAL INSTRUMENT COMPANY
Bluffton, Ohio
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RCA -akes no chances with its reputation faor quality — )
its picture ubws are quality-controlled throughout production. !
And you tal:2 nc chances when you install RCA picture tubes. Your
customers will recognize the familiar RCA emblem — what it stands for:
Top materials, top workmanship...top product! Build your reputation
for fine service with the finest picture tubes made —RCA.
See your local RCA Tube Distributor for your RCA Picture Tube needs —
sizes from 3" to 27”. There’s an RCA Picture Tube for virtually
every set, regardless of make, in RCA’s “Balanced Line.”

/?/\
(‘D 4 RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON, N.J.
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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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