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Raytheon Bonded Dealers are listed
with Western Union “Operator 25”. Po-
tential customers needing TV or Radio
repairs need only call Western Union by
number and ask for “QOperator 25”.
She’ll give them the name and phone
number of the Raytheon Bonded Dealer
nearest the customer. More business for
Bonded Dealers.

10 million readers a month will be urged to use
Raytheon Bonded Electronic Technicians for
their TV and Radio repairs. A powerful, ex-
clusive advertising campaign designed solely
to stimulate service business for Raytheon
Bonded Dealers.

only ( ) BONDED DEALERS

have all these business-building assets

RAYTHEON BONDED BACKING EXCLUSIVE RAYTHEON BONDED DEALER

PROMOTION MATERIAL
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The Bonded Electronic Technician guarantee on Raytheon Bonded Dealers receive a registered
all radio and television repair work and parts Bond Certificate, Decals, ID Cards, Creed
is backed by a bord issue through one of Displays — all designed to bring attention to
America’s largest insurance companies. This their Bonded status. Special ads, mailing
important support creates customer confidence pieces and countless sales and shop aids are
and results in more customers — more profit and available exclusively to Raytheon Bonded
more prestige. Dealers.

‘“QY RE LI

Your sponsoring Raytheon Tube Distributor will be happy to discuss
the Raytheon Bonding program with you. Better call him today.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations
Newton, Mass. °* Chicago, lll. * Atlanta,.Ga. ¢ Los Angeles, Calif.

Raytheon makes % Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon-

all these ductor Diodes, Power Rectifiers.and Transistors, Nucleonic Tubes, Microwave Tubes

Excellernce in Eleclronics
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An Invitation. ..

To men who want to "go places” ~

« 1n TV SERVICING

. Find out about this NEW,
ALL-PRACTICE WAY
of becomz"ng a Professional
TV SERVICEMAN

4

If you have some Radio or Television
experience, or if you know basic Radio-
Television principles but lack experience—
= NRI’s new Professional Television Serv-
icing course can train you to go places in
TV servicing. This advertisement is your
personal invitation to get a free copy of our
booklet describing this training in detail.

Learn-by-Doing *‘All the Way”’

This is 100% learn-by-doing, practical
training. We supply all components, qll
tubes, including a 17-inch picture tube, and
comprehensive manuals covering a thor-
ough program of practice. You learn how
experts diagnose TV defects quickly. You
see how various defects affect receiver per-
formance—picture and sound; learn causes
of defects, accurately, easily, and how to fix
them. You do more than just build circuits.
You get practice recognizing, isolating, and
fixing innumerable troubles.

You get actual experience aligning TV
receivers, diagnosing the causes of com-
plaints from scope patierns, eliminating
interference, using germanium crystals to
rectify the TV picture signal, obtaining . . . .. . ,
maximum brightness and definition by  Train ot home easily, quickly, for TV’s fop servicing jobs. NRI’s
properly adjusting the ion trap and center- . o .. . . .
dng magnets, etc. There isn’t room on this ~ Professional Television Servicing course includes a 17-inch picture

r even several es of thi ine . )
fist all the servicing ex(l))erienscem;ogjzgrelt. ®  tube and all other tubes and components to build o complete TV

UHF & COLOR TV Making New Boom Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete

&Installing front-end channel selector strips  fraining, including all equipment, available now for a low intro-
in modern UHF-VHF Television receivers .
and learning UHF servicing problems and  ducfory price—under $200 on easy ferms.
their solution is part of the practice you get.
To cash in on the coming color TV boom
you’ll need the kind of foundation in knowl-
edge and experience this training gives.

National Radio Institute, Dept. 6GKET

16th and U Sts., N.W., Washington 9, D. C,
Get Details of New Course Free

N Once again—if you want to go places in TV

servicing, we invite you to find out what

you get, what you practice, what you learn

from NRI’s new course in Professional

Please send my FREE copy of “How to Reach the Top
in TV Servicing.” I understand no salesman will call.

——————————————

O

Television Sprvicing. See pictures Ofeqqip- Name. . R - ¥ - S
ment supplied, read what you practice.
Judge for yourself whether this training
will further your ambition to reach the top Address. .. vuviieienerinniiinrr i, 5000060000000
. in TV servicing. We believe it will. We
~ believe many of tomorrow’s top TV serv- . A
icemen will be graduates of this training, City. .. Zone. .. . State......
Mailing the coupon involves no obligation. APPROVED MEMBER NATIONAL HOME STUDY COUNCIL
RADIO & TELEVISION NEWS is published monthly by Ziff-Davis Publishing Company, William B, Ziff, Chairman of the Board (1946-1953), at 64 E., Lake St.,
Chicago 1, IiI. Fnlered as second-class matier July 21. 1948, at the Post Office, Chieago, Ill., under the act of March 3, 1870. Authorized by Post Office Departe
(R . ment, Ottawa, Canadd, as second-class matter. SUBSCRIPTION RATES: Radio & Television News-—one vear U. S. and Possessions, and Canada $4.00; Pan-American

. Union countries $4.50; all other foreign countries $3.00.

“October, 1956
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MURRAY GOLDMAN
Midve st Adi. Manoger w
JOHN A ROMNAN,JR.
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COVER PHOTO: The Signal Corps’
newest combat camera weighs only
8 pounds. The entire system tips the
scale at 55 pounds. Civilian versions
of the camera were used at the
political conventions. See page 94.
(Official U.S. Signal Corps Photo)

3[rdl in ratlio -

le/;uidion -auclio -e/éc[ronicd T ‘E] LlE:“l 5“ @ ﬂ
NEWS

Reg. U, 8. Pat. Off.
Radio News Trademark Reg. U. S. Pat. Office » Television News Trademark Reg. U. S. Pat. Office.

Average Net Paid Circulation 229,357

CONTENTS OCTOBER, 1956

EDITORIAL—INDUSTRY NEWS

For the Record. ... ... ieiieer et ie et ann O. Read 8

Spot Radio NeWS. ....vurnriin i iiineenenneen.n W ashington Correspondent 12

New TV Grants Since Freeze Lift........ ... oo, 12

Behind the UL Label....:.. ..o iiitiiiiinniininnnnnennn. Jack Najork 60

Portable TV Camera. .....c oot e iiite i iieeionannen oo conaosns 94

Radar Used for Electronic Surveying. . ... ...c.civiueereeieivieennonn 95

Electronic Brain Controls Airborne Guns......... e 100

Giant Paraboloid for Scatter Studies................ oot e 102

“Honeycomb” Signal Storage Tube.......cciiiiiiiii i 140
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(€221 5 0 TS T H. A. Hartley 43
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Room Acoustics for Hi-Fi Listening.............. ... .ot M. Rosenfeld 52
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Test Equipment and Servicing. ... ... Ray R. Simpson 55
New Tube Tester Data.....cve it iier o noaararne 109
Tube Saver Triples Tube Life. .. ... ioviiiiiiee e 197
AMATEUR AND COMMUNICATIONS
A 2-Meter Grounded-Grid Preamp .........coevenen Reg Perkins, W6ZYH 46
ELECTRONIC THEORY AND CONSTRUCTION
Transistorized “Transmitter” ... ... ... e s Joseph Chernof 58
Applications of Small High-Voltage Selenium Rectifiers....... John Vickrey 70
An Electronic Thermostat. ... ... oo Fred Cohen 72
Regenerative Transistor Receiver..........coovvniiernenes L. Fleming 78
An All-Transistor Superhet Tuner—The Front End (Part -5 S R. Zarr 114
Use Those “Junk-Box” Chokes.......oovveeeinaniiien. Sherman H. Hubelbank 176
DEPARTMENTS
Within the Industry............ 24 Manufacturers’ Literature ..... 182
Calendar of Events............. 101 Technical Books ........c.o..0. 193
What's New in Radio........... 164 Sales Aids ...oviiinriie e 198
CMEMBER- ZIFE-DAVIS PUBLISHING COMPANY
A «¥04y, WILLIAM B. ZIFF (1898-1953) FOUNDER
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BSCRIPTION SERVICE: All communications concerning subscriptions should be addressed to Circulation Dept,. 64 E,
igkesgt.. C'h?cago El. T11. Subscribers should allow at least four weeks for change of address. Include your old address as
well as new—enclosing. if possible. an address label from a recent issue of this magazine.
CONTRIBUTIONS: Contributors are advised to retain a copy Of their manuscripts and illustrations. Conrributions should be
mailed to the New York Editorial Office and must be accompanied by return postage. Contributions will be handled with

adaptations and revisions are necessary to meet the requirements of this publication. Payment covers all author’s, con.
u‘ib%mr’s, and contestant’s rights. title, and interest in and to the material accepted and will be made at oux current rates
upon acceptance. All photos and drawines will be considered as part of the material purchased.
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Does your
e T, ~ present job
PREPARE NOW AT HOME FOR “» offer
A PROFITABLE CAREER IN ~

AUTOMATION 5=

ELECTRONICS!

PRACTICAL NEW TRAINING METHOD
1S THOROUGH, DOWN-TO-EARTH!

In plant after plant, many machines are being started toward many wonderful
designed to run themselves. This is called **Auto- and exciting opportunities. You
mation.” The jobs of some men who used to run  have nothing to lose—and much
these machines are gradually disappearing. Every  to gain. Send that coupon now so
year sees more changes; more unskilled jobs being we can telt you about it.
replaced. But it's making many new jobs too—~good-
pay, solid-future jobs in plants, offices and else- MANY SUCCESSFUL GRADUATES
where—for men who are trained in Automation s r
Electronics. _For 25 years, DTI hs:s been bu'ﬂd-
ing men for better jobs. Our files
NOW IS THE TIME TO GET YOUR TRAINING contagin many letters from men
The design, operation and maintenance of controls who have won success in elec.-
that regulate the new ‘“‘automatic equipment,” is a tronics and who give much credit

A

Making Electronic Devices

promising field of the future. It's still uncrowded. to their DTl training.
Th'ere's time to get in on the ground floor if you GET INTERESTING
act now. NEW BOOKLET

NO PREVIOUS TECHNICAL TRAINING NEEDED  The interesting story of “*Auto-
Many men 17 to 55, regardless of present job, mation and YOU" is yours for
even men without previous technical training or  the asking. Simply fill in...
advanced education, can train for good jobs in mail the coupon. See how
Avutomation Electronics. DeVry Technical Institute DeVry's training programs
offers effective training in your own home with may prepare YOU for a start
movies, plenty of practical equipment and easy- in this coming new field.
to-read texts. Or get all of your training in DeVry's
large well-equipped training laboratories in Chicago
... one of the finest of its kind!

WE HELP YOU GET STARTED IN THE FIELD
When you've completed the DTl training, you'll
have the know-how—the practical training you
need to hold down a good job in Automation. Our
effective Employment Service will help you get

4 ] DeVRY TECHNICAL INSTITUTE, Dept. RN-10-M
One of America’s Foremost Electronics Training Centers I 4141 Belmont Avenue, Chicage 41, lil.

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

Member of
Natlional Home
Study Council

; o o Name. Age
R U i il it i Please Print
] g Street Apt
TECHN NSTITUTE
CHICAGO 4%, ILLINOIS B City Zone State
FORMERLY 1040 DTI's training is available in Canada

D:FOREST'S TRAINING, INC,

@1 m o e aam Em e wws e eE Bue

October, 1958
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TEACHING A GIANT TO TAKE SH6

Bell Laboratories’ Dr. J. W. TFitzwilliam adjusts a wave-
guide feed to a parabolic dish reflector. Dr. Fitzwilliam,
who has a Ph.D. in physics from Massachusetts Institute

The giant microwave highway that
carries your TV programs along with
telephone conversations {rom coast to
coast has a versatile new partner — an
entirely new microwave system which
was created, and is now being de-
veloped, at Bell Laboratories. The new
system operates at 11,000 megacycles
— a much higher frequency than ever
before used in telephone service.

Bell’s present microwave systems —
operating at 4000 megacycles — were
designed for heavy traflic and long
distances. The new system is designed
especially for lighter traffic and shorter
distances—up to 200 miles. Its traffic

capacity is extremely flexible. De-
pending on traffic needs, the system
can provide only one one-way or as
many as three two-way broadband
channels. Each two-way channel can
carry 200 telephone conversations si-
multaneously or one television pro-
gram in color or black and white in
each direction along a route. The new
microwave system, which is already
being operated experimentally, will be
valuable in providing additional tele-
phone service and television programs
for cities in remote areas.

This is another example of how re-
search and development work at Bell

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

www americanradiohistorv com
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RT STEPS

of Technology, leads the practical development of Bell’s
new 11,000-mc. system. Components had to be developed
to operate in a frequency band not previously utilized.

Telephone Laboratories help the Bell
Telephone System to serve you better.

Mr. L. C. Tillotson, who originated the new
system, adjusts the klystron-isolator combi-
nation which made the system feasible.
Mr. Tillotson, an M.S. from the University
of Missouri, is in charge of research in
microwave applications.

RADIO & TELEVISION NEWS
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the fastest selling

ROTORS

A Pre-Sold to millions every week on TV

47 The Most Complete Line ... A Model for Every Need

&7 Superior Engineering...they’'re Tried-Tested - Proven
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Completely AUTO- Completely AUTO- Completely AUTO- Heavy-duty rotor Heavy-duty rotor, Combination value Ideal budget all.
MATIC version of MATIC rotor, pow- MATIC rotor with with plasticcabinet, modern cabinet ...complete rotor purpose rotor, new
the TR-2 with alt erful and depend-. thrust bearing. “compass control” with METER con- with thrust bearing. modern cabinet
the powerful fea- able. Modern de- Handsome cabinet, illuminated perfect trol dial, 4 wire Modern cabinet featuring meter
tures that made it sign cabinet. 4 wire 4 wire cable. pattern dial, 8 wire cable. ) with meter control control dial, 4 wire
famous. cable. cable. dizll, uses 4 wire cable.
cable.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.

THE RADIART corp.

CLEVELAND 13, OHIO

October, 1956 7
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2 1%6 inch

LONG

% inch
DIAMETER

WEIGHS
ONLY

4 LAVALIER
DYNAMIC

So small—so light—you hardly know
it’s there! Designed for concealment
and mobility, the E-V 649
Miniature Lavalier Dynamic
Microphone has remarkably efficient
pick-up. Response is smooth, )
peak-free, 70 to 13,000 cps. Output
—62 db.* Can be hung on neck
cord close to chest for free use of
hands; or used on desk stand or in
the hand to meet varying program
requirements. Extra-rugged for
constant everyday use.

Omnidirectional. Pop-proof wire-mesh grille
minimizes wind and breath blasts. Indestruc-
tible Acoustalloy diaphragm. Impedance 50
ohms, easily changed to 150 or 250 ohms.

*Referred to .0002 dynes/cm2

High-tensile aluminum
e case finished in TV gray.
Suppiied with 30 ft.
cable, neck cord assem-
bly and belt clip.

e e
" Model 643. List, $115

& T 3

3 S

Normal Trade
o Discount Applies

Available from E-V Authorized Distributors,
Write for Bulletin N-610

elellicYores

ELECTRO-VOIGE, INC. ® BUCHANAN, MICHIGAN

¢ 1.3 ounce’

AUTOMATION NEEDS MANPOWER

HE SUBJECT of automation and its

effect upon labor has received wide
publicity in the newspapers of this
country. Feature articles have ap-
peared in our industrial trade journals
and in other media discussing the pros
and cons of automation and its effect
on eur economy.

There are now in daily use a large
number of computer installations
throughout this country. Perhaps the
largest of these is the one designed
and constructed by I.B.M. for use in
conjunction with the Air Force Na-
tional Defense Program. Giant com-
puters such as this require an army
of specialists not only to finalize the
basic design, but to construct and op-
erate this complicated device. But
first, a special plant employing thou-
sands of workers was erected and in
spite of the use of highly automated
production tools in the assembly of the
various sub-sections of the main unit,
it was still necessary to employ skilled
labor on a grand scale.

A large number of trained special-
ists worked several years over the
original concept before the design was
finalized and it was necessary to hire
a large working force of other techni-
cal people trained specifically to carry
out the original design. Still more
skilled personnel were and are re-
quired for the continuous maintenance
of the equipment. Without this vast
army of designers, engineers, opera-
tors, installers, and clerical help, this
computer could not have been brought
into existence.

Another example is the computer
installed at the Army Signal Supply
Agency in Philadelphia. The very lat-
est in electronic computing equipment
has been installed so that.complete
world-wide records can be maintained
and continuously evaluated. Records
of stock are kept, supply demands are
noted, routine decisions are made, and
many other daily tasks performed by
this computer. This particular instal-
lation utilizes a great number of mag-
netic tape recorders whose primary
function is to store instructions for
the programming of the computer, to
retain inventory figures, and to supply
other pertinent facts which result from
the “memory” capabilities of the de-
vice. Recording speeds on the order of
75 inches-per-second are used along
with a seven-head recording mechan-
ism so that seven tracks of informa-
tion may be recorded and read simul-
taneously.

In order to design and manufacture
such a complicated device, a large
number of technical personnel was

www americanradiohistorv com

again required. Once a computer is
installed and placed in operation, how-
ever, there is still the daily necessity
for continual maintenance and adjust-
ment of the unit. As an example, six
engineers and three technicians get up
at the crack of dawn (or before) and
report to the machine at 5:20 every
morning in order to set up and check
the machine for the day’s operation.

Contrary to many beliefs, more per-
sonnel is required on the payroll than
was actually required at the Supply
Agency prior to the installation of the
computer. This may be attributed to
several factors, some of which are as
follows: Workers previously classified
as clerical help per se will probably be

~up-graded and trained to meet the

more severe demands for skilled labor
as a result of the installation of the
computer. This, then, would increase
the earning capabilities of the workers.
Because of the extreme speed of the
unit, much more can be accomplished
and more data can be processed in a
shorter period of time. Accordingly,
it will be necessary to have more peo-
ple capable of carrying out the “de-
cisions” made by the computer. These
then are two examples where addi-
tional labor is required through auto-
mation. ’

In the case of the military, however,
where every attempt must be made to
conserve manpower, we find that the
use of computers contributes to this
requirement to a large degree. Con-
sider, for example, the case of defen-
sive armament on the new B-52 inter-
continental jet bomber. This long-range
aircraft originally required the serv-
ices of six gunners to operate its de-
fensive weapons. The computer per- .
mits the same defensive advantages
and requires but a single operator to
fire the guns. The B-52 employs a sin-
gle movable turret comprising four 50-
caliber guns. This armament is tracked:
and aimed by radar and by optical
devices which feed the information
into the airborne computer. The com-
puter sets up the fire control problem,
aims the guns, and determines the
point of intersection, and then tells the
gunner when to fire. The action is
precise and deadly. While the above
represents a military application of
electronic computers, we must not
overlook the widespread interest in
commercial applications of automation.
We conclude, therefore, that the com-
puter—in spite of its great capability
—will, because of its very peculiar re-
quirements, make more and more de-
mands for skilled personnel for its
operation. . . . . . . . . OR.

RADIO & TELEVISION NEWS
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ALL ED’'S 957

value=packed 356-page
CATALOG

the only COMPLETE catalog
for everything in electronics

(ol Mot Coaplite Qtcks,

&
® Latest Hi-Fi Systems and Components
® Super-Value KNIGHT-KITS o P. A, |

Systems and Accessories ® Recorders and
Supplies ® TV Tubes, Antennas, Acces-
sories ® Amateur Receivers, Transmitters,
Station Gear @ Test and Lab Instruments
e Specialized Industrial Electronic Equip-
ment e Huge Listings of Parts, Tubes,
Transistors, Tools and Books...

. Get ALLIED’s 1957 Catalog—it’s
- complete, up-to-date—356 pages packed
: ) with the world’s largest selection
FEATURING 4 of quality electronic equipment at lowest,
) b money-saving prices. Get every buying advantage
SUPER-VALUE knight-kits: Finest electronic | :
T ol e e o o Ty at ALLIED: fastest shipment, expert personal help,

Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction. ..
kits. Easiest to build and you SAVE MORE.

EVERYTHING IN HI-FI: World’s largest selection send for the leading
of quality Hi-Fi components and complete music - R
systems—available for immediate shipment from = electronic supply guide
stock. Own the best in Hi-Fi for less! ; T
-
S =

rALLIED RADIO CORP., Dept. 1-K-6 -i
EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, Ill.
to 18 months to pay. Available on orders over $45. g I
Eashandling=noseditape: [] Send FREE 356-Page 1957 ALLIED Catalog.

oOOuwe 36-(;(,\,%% IName ............................................ |
ALLIED RADIO IAddress ......................................... I

World’s Largest Electronic Supply House I Cilfer e mocre MACE. AFE TS St Zone....State....... I
L
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you
wouldn’t
buy

yvet that may be all your present system reproduces!

i e I e T e T

Recent improvements in high-fidelity recording have captured the full tonal
color of every instrument in the orchestra . .. every subtle shading from the
brilliance of the violins to the deep roll of the kettle-drums is impressed on
discs made with the latest recording techniques. Yet this dazzling other-world
of sound may be beyond the capacity of your present high-fi equipment. .. in
terms of sound reproduction, you may be buying only half a record!

PICKERING professional-quality components—the best that money can buy
—recreate all of the music on fine microgroove recordings—give you the rich-
ness of reality that makes listening the extreme pleasure you have
dreamed about. .. but never experienced.

PICKERING components include the world-renowned
“FLUXVALVE” magnetic cartridge with one-mil or half-mil
diamond styli ... the Pickering 410 Audio Input System,
combining preamplifier, record compensator, and equalizer
network (each of which is available separately) ...
the famed Pickering Model 190-D distortion-free tone arm
.and the revolutionary new PICKERING ISOPHASE
electrostatic SPEAKERS, which reproduce music so faithfully
they must be beard to be believed!

PICKERING & CO., INC. OCEANSIDE, N.V,

Protessional Audio Components a%%w WW@ % 2’% >

. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept.C-12
EXPORT: AD. AURIEMA, INC.. 82 BROAD ST.: NEW YORK / CANADA: CHARLES W. POINTON LTD., 6 ALCINA AVE., TORONTO

RADIO & TELEVISION NEWS
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TEST 5 TUBES in 4 SECONDS EACH.... ACCURATELY!

WITH THE NEW ADVANCED ENGINEERED

" Completely

PRECISE MODEL 116K in kit form........
PRECISE MODEL 1I6W factory wired. ... ..
Incl. carrying case and cover
mw«mwmwﬂ
Servicemen know the Precise Model 111 (the winner in an independent survey)
easily rates “the finest tube tester in the field” at any price, BUT FOR AN ON

THE JOB QUICK-TEST . . . the fastest, most accurate is the PRECISE Model 116.
What's more you test tubes the foolproof method inherent in the famous Precise
Model 111,

Did you ever wish you could plug in 5 of the same type tubes at once and check

each one individually by rotating a switch? YOU CAN WITH THE PRECISE
) MODEL 116—Plug in 5 IF tubes and let them heat up at once and then check
‘ each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5
TUBES IN 20 SECONDS, 4 SECONDS PER TUBE.

The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BCS
' or 6AU6) should be tested for Gm (mutual transconductance) while the power
amplifiers (like the 6L6) should be tested for Em (emission)—that's ULTRAFAST
Model 116 test! It checks each section of each tube separately . . . by rotating the
FUNCTION SWITCH . . . each triode of a dual triode is checked individually .
each diode and the mode of a duo-diode-triode is separately tested and no'r
lumped as in other testers . . . and a pentode is tested as a pentode—not a diode.
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera can be tested with the
PRECISE Model 116.

You can inexpensively extend the Precise Model 116 to test filament current, etc. b
The Model 116 gives an accurate, ultra-fast (3 basic knobs for testing) check of
television tubes!

THE_FIRST LOW PRICED
7”7 COLOR SCOPE
0K $99.9

111W

Incl, c.:rrqu C1se & Cover

g

‘$5n9.@°

No Surplus—An etched panel—beautiful Moleskin covered wood carrying cose THE FIRST AND oNLym‘
} and cover and specially simplified instructions makes the PRECISE MODEL 116 - LS(})(W PRICED 57 50%’;‘595 81/2" COLOR SCOPE
THE FINEST FAST-CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 84.95
COMPANION A TY SERVICEMAN EVER HAD,

Not yet at your distributor. Order NOW to insure early delivery.

SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER — OR WRITE
US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY

—AF—BAR GENERATOR

LOWEST PRICED 3 *
OQKWIRED 41/2,, VIVM G»%/at}t(\ pre-assembled gefad

THE FINEST VOLT, REG, - , .

C7” VINM KIT LOW PRICED RF SIGNAL GENERATOR UNIV. AF, SINE, SQ, & PULSE GEN. Prices slightly higher in the West. Prices and

9071K $35.95 ‘BEST BUY' IN GEN. FIELD 635K’ $33.5 specifications subject to change without notice.
610K

PTAK .. $2.9!
PTAW . $4.2!
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NEW! “Snip-Grip” Plier. Red "&

TN NEW [ Multiple-Groowe '
TO Jeint Uklity Pligrs 00
et Wide range of openings —

auickly changed for many jobs, W
24T T 243 90"

NEW ! Mighty Midget Plier !
tar Elettranics. Perfectly

boladzed feél for working on

smali objects in tight places
where others won't,”

& models; 4" to 4%",

plastic inserts in cutting edges
hold end of wire after cutting.
Prevents electrical shorts, protects
user from injury.

L\

NEW ! Electronies and

ignition Cutting Plier.

Gutter is close to tip, Spring:
apens long narrow jaws.

Also NEW ! Comfortable
“Handezxe Plier Grips.
Slip.on easily, fit tight,

dre long wearing,;

NEW I '¥-Notch Wire Stripper.
Two ¥-notches cut through
thelinsulalisn; slight side
pressure strips it. -
299 — 5",

Sensational “Multi-Plier’!
Increases grip 10 times. 234—8",
“A chest of tools in one’’

Fast turnover because they
are job-designed to do each job
right! Because they’re backed
by broad national advertising.
Because they come to you in
many attractive counter, stand,
and wall merchandisers that
boost “impulse” buying! So...
if you want to turn plier profits
your way, send for catalog of
entire line to
PROTO TODLS

2205 Santa Fe Ave.
Los Angeles 54, Calif.

Eastern Warehouse & Factory, Jamestown, N.Y.
Canadian Factory, London, Ont.

5682

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

AN EXTREMELY ENCOURAGING
prediction that the future of the ultra-
highs looked bright indeed, made by
the FCC’s headman during an appear-

| ance before the communications sub-

committee of the Senate Commerce
Committee, impressed the committee
so, that they granted general approval
of the Cemmission’s long-range pro-
gram to shift all, or a major portion,
of the TV stations to u.h.f.

Admitting that he had received no
definite assurances that all of techni-
cal problems that now obtain on the
high bands could be resolved, the chief
commissioner said that he was confi-
dent though that engineers would
eventually solve this problem, as they
have solved other problems that have
troubled the broadcasting industry.
The Commission is doing everything
possible, the Senators were told, to
help manufacturers develop more effi-
cient antennas, accessories, receivers,
and transmitters for the upstairs fre-
quencies.

THE RECINT AIR COLLISION in the
Far West and the flurry of warnings
that more crashes are certain to come,
if some drastic rules are not adopted,
prompted the Radio Technical Com-
mission for Aeronautics in Washinzton
to issue a notice announcing release of
a special report on mid-air collision
control that they had prepared.

The report, prepared by a commit-
tee comprising more than 35 members
of organizations representing all seg-
ments of the aviation industry con-
cerned with air-trafiic control, details

a series of stiff requirements that an
electrcnic proximity warning system
should meet to reduce the hazard of
mid-air crashes. ‘

The requirements provide that a
warning be given to the pilot of the
penetration by another aircraft of &
protected volume of airspace; i.e., hori-
zontal airspace protection over a ra-
dius of 10 miles surrounding the air-
craft; vertical protection for 800 feet
above and below flight level at all alti-
tudes up to 20,000 feet and 1600 fzet
above and below flight level at higher
altitudes. The requirements also spec-
ify reliability under all weather con-
ditions, availability to all types of air-
craft, simplicity of operation and of
interpretation of information, and ac-
curate maintenance capabilities.

Also set forth in the report are
requirements for more complex designs
which will reduce the dimensions of
the protected airspace in congested
areas and which will provide additional
protection against potential collision
hazards during descents and climbs.

A G!ANT AIR-CONDITIONED 6€00-
tube electronic computing machine
that could save up to two years in the
costly development of advanced-design
jet engines has been built for the A'r
Research and Davelopment Command.

One of the largest ever constructed
(35 by 100 feet and 12 feet high, cov-
ering a floor space that is about the
equivalent of three average-sized
homes), this unique computer (an
analogue type) will enable engineers

(Continued on page 16)

NEW TV GRANTS SINCE FREEZE LIFT

Continuing the listing of construct'on permits granted by FCC since
lifting of freeze. Acdit'cna! stations will be carried next month.

STATE CITY CALL CHANNEL FREQUENCY POWER*
Illinois Peoria V' IRL-TV . 8 180-186 316
“ Springfield Wh AY-TV 2 54-60 100
Liouisiana New Orleans WWL-TV 4 66-72 50
Massachusetts Oreenfield WERLP &8 734-740 18.2
North Carolina Raleigh WRAL-TV 8 76-82 100
Texas Corpus Christi KSIX-TV 10 1€2-198 212
NEW CALL LETTER ASSIGNMENTS
Arizona Flagstaff KOLF-TV 9 186-192
Louisiana Baton Rouge WCNS 40 626-632
Montana Kalispell KGEZ-TV 8 180-186

*f RP = (eHective radiated power, kw.)

RADIO & TELEVISION NZWS

www americanradiohistorv com
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6 months
from today

add technical training to your
practical experience. GET YOUR FCC
LICENSE QUICKLY!

then use our effective
JOB FINDING SERVICE!

WE GUARANTEE

YOUR FCC LICENSE

If you fail to pass your Commercial License exam after
compleling our course, we guarantee to continue your
training without additional cost of any kind until you suec-
cessfully ohtain your Commercial License,

HERE’S PROOF FCC LICENSES CAN BE SECURED IN A FEW HOURS
‘OF STUDY With OUR Training AT HOME In Spare Time.

Name and Address License Time
Walter Eggers, Pacific Grove. .. Ist 12 weeks

Paul Reichert, West Salem, Ohi 2nd 10 weeks
Harold Phipps, LaPorte, Indiana. tst 28 weeks
John 1. lohnson, Boise City. Okla. ... 2nd 12 weeks

James Faint, Johnstown, Pa. .............. Ist 26 weeks

Employers Make OFFERS Like These

to Our Graduates Every Month

Broadcast Station in lllinois: ‘\Ve are in need of an engineer with a first
c]zl.\'s phone license, preferably a student of Cleveland Institute of
Radio Electronics: 40 hour week plus § hours overtime.”

West Coast Manufacturer: “\Ve are currently in need of men with elee-
tl'omcs' training or experience in radar maintenance.: We would
appreciate your referral of interested persons to us.”

Our Trainees Get Jobs Like These Every Month

CHIEDR ENGINEER

“Sinee enrolling with Cleveland Institute I have
received my st elass Heense, served as a transmitter
engineer and am now Chief Kngineer of Ntarion
WAIN. T also have a Motorola 2-Way Service Sta-
t;T)yIL Thanks to the Institute for making this pos-
sible.”

Lewis M. Owens, Columbia, Ky.

TEST ILNGINELR

“'bam pleased to inform vou that I recently secured
a position as Test Tngineer with Melpar, Ine. (Sub-
sidiary of Westinghouse. ) A substantial salary in-
crease was involved, My Cleveland JInstitute train-
ing played a major role in qualitying me for this
poxition. "

Boyd Dangherty, Falls Church, Va.

WE CAN PROVIDE HUNDREDS OF NAMES
IN YOUR AREA ON REQUEST

Carl E. Smith, E.E., President

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-95, 4900 Euclid Ave., Cleveland 3, Ohio

October, 1956

Get these valuable
BOOKLETS

FrREE!

Member of National Home Study Council

Dept. RN-95, 4900 Euclid Ave., Cleveland 3, Ohio

Cleveland Institute of Radio flecironi'cs

OF RADIO ELECTRONICS

SAMPLE
FCCLESSON

MASTER COURSE IN
RADIO COMMUNICATION

D EE N NN EEN NEN NN BN BN BN BEN NN R PN BN BN B BN l
I \/
I Please send Free Booklets prepared to help me I
get ahead in Electronics. 1 have had training or [ |
I experience in Electronics as indicated below: |
i 1 Military [ Broadcasting []
I [] Radio-TV Servicing [] Home Experimenting I
I [] Manufacturing [ | Telephone Company I
| ] Amateur Radio [] Other........... YR O I
i In what kind of work are you | In what branch of Electronics ]
I now engaged? | are you interested? I
1
1 ]
i Name. Age. 1
§ Address :
: City Zone_ _ State._ 1
3 Special Tuition Rates to Members of Armed Forces 1
L LB B B N N N _§N_§ § § N N N N N B B B N §N N \}
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it easy to enjoy

Widest c_“;hoicie makes

TRUE HIGH FI

Whatever your space and budget, you find the exact answer in the
complete selection of E-V 2, 3 and 4-way speaker system components

Your enjoyment of high-fidelity reproduction depends largely on the efficiency of your
loudspeaker system. For only with properly engineered speaker components can you

SEPARATE 2.WAY
SPEAKER SYSTEM

o obtain the range, the cleanliness of tone, the realism you want.
¢
: With today’s most complete line, ELeEcTrRO-VOICE makes it easy for you. You can
start with an economical, integrated 2-way coaxial or 3-way triaxial speaker...and expand it )
SEPARATE 3-WAY

SPEAKER SYSTEM

Of O ¢

as you desire to a multi-way system with the E-V Building-Block Plan. Or, you can
choose now a complete, separate 2-way, 3-way, or 4-way speaker system which more
efficiently reproduces each section of the audio spectrum.

In E-V speakers, you have the advantage of heaviest, most powerful magnets,
edgewise-wound voice coils, scientifically treated cones, and many other features that
provide highest efficiency with the least discernible distortion.
. What’s more...the exclusive E-V Radax principle of high-frequency propagation...
e the exclusive E-V mid-range coaxial diffraction driver-horns...the exclusive E-V Super-Sonax
very-high-frequency drivers...are all designed to bring high-fidelity sound reproduction
even closer to perfection. )
That is why your friends will recommend ErecTtro-Voice. Look...and listen...
for your own satisfaction.

H

SEPARATE 4-WAY
SPEAKER SYSTEM

=
S

Over 50 combinations
of matched components
are now available
factory-installed

in enclosures

s T st

CHOICE OF 39 DIFFERENT DRIVER UNITS

omy and Super Series . . . in 8-inch, 12-inch, and
15-inch sizes ...from $29.50 to $85.00 net.

TRX Triaxial Integrated 3-way Speakers in Econo-
my and Super Series . .. in 12 inch and 15-inch
sizes ...from $64.00 to $145.60 net.

Low-Frequency Drivers (Woofers) for separate
multi-way speaker systems in Economy and
Super Séries . . . in 12-inch, 15-inch and 18-inch
£ sizes ...from $33.00 to $115.60 net.

Mid-Range Coaxial Driver-Horns for separate
multi-way speaker systems . .. in 12-watt and 25-

1ID-RANGE
COAXIAL

Radax Coaxial Integrated 2-way Speakers in Econ- -

High-Frequency Drivers in 25.watt and 30-watt
sizes ...from $42.50 to $58.00 net.

Super-Sonax Very-High-Frequency Drivers (Su.
per-Tweeters) in Economy and Super Units

... from $21.00 to $33.00 net.
High-Frequency Level Contro! for adjustment to
room acoustics ...$3.80 net.
Crossover Networks for separate multi-way
speaker systems ... from $9.50 to $75.00 net,

Building-Block Kits of matched components for
expansion of existing economy speaker systems

watt sizes ...from $33.00 to $52.00 net.

Mid-Bass Driver-Horn Assembly for long-path in-
direct radiator applications ...538.00 Net.

Treble Diffraction Horns

...from $18.00 to $22.00 net.

...from $34.50 to $112.00 net,

All components are designed for use in your own
or in E-V recommended enclosures. E-V "Do-its
Yourself'' Enclosure Kits are also available,

New Catalog-Guide gives quick facts on speaker
systems for high-fidelity reproduction. Send 25¢
to cover postage and handling for No. 117-N610

NO FINER CHOICE THAN %

ELECTRO-VOICE, INC. * BUCHANAN, MICHIGAN
Export: 13 E. 40th St., New York 16, U.S.A., Cables: Arlab

HIGFEFTISE'LITY SPEAKER SYSTEMS. AMPLIFIERS. TUNERS. PHONO c‘\ﬁWﬁ%ﬁ]é?’@ﬁﬁP&EﬁUH%’fbﬁ”@ﬁW KITS. MICROPHONES AND PUBLIC ADDRESS EQUIPMENT
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3-WAY TRX
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MID-HIGH and MID-BASS ' §

VHF
SUPER-SONAX

COAXIAL

CROSSOVER NETWORK
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ost advanced pickup.

to fly jet engines hefore they are built,
and to forecast, in actual control tests,
performance characteristics of jet en-
gines that are still on the drawing
board. (Checking out an experimental
engine normally takes up to six months
and costs several million dollars in the
wind-tunnel and flight-test phases.)

The computer will become the brain
for a jet-engine simulator that will
reduce the costly wingd-tunnel testing
and cut down the time and cost of
flight testing; both vital phases in the
race to develop stronger and faster
aircraft.

Flying the computer, an engineer
can become a test pilot and in a mat-
ter of a few hours can see how his
blueprint engine reacts to such con-
ditions as giving it the throttle at
20,000 feet altitude, 40 degrees below
zero air temperature, and at a speed
of 1260 miles an hour.

Previously, it has not been possible
to check out a pre-production engine-
control system on a sufficiently large
number of engines of one type. In
many instances, the engine is either
not available and its expected per-
formance data are lacking, or, if an
experimental prototype of the engine
is available, engineers have been un-
willing to risk the expensive proto-
type in gruelling tests.

In operation, the machine works this
way: Engineers study the specific
problem at hand and reduce it to
mathematical form. They then con-
vert it into equations. The computer
works out these equations electrically
and’ comes up with the answer in the
time it takes an air molecule to pass
through the actual engine.

In addition to the 6000 tubes in the
computer, there are 140,000 feet of
wire and 1700 indicating lights. It
also has 2750 knobs or dials, 8200 plug
jacks, 300,000 soldered joints, and 100,-
000 solderless connectors.

An estimated 85,310 man-hours went
into the finished product, roughly
equivalent to 42 man-years of work.
Approximately 8350 hours (2% man-
years) was spent in the drafting stage,
and 44,960 man-hours or 23 man-
years, in engineering.

MEASUREMENTS OF THE SPEED and
attenuation of high frequency sound
waves in monatomic gases (helium,
neon, argon, krypton, and zenon) were
completed recently in Washington by
the Bureau of Standards.

While the immediate purpose of
these measurements was to assist in

- the verification of theories of non-uni-

form gases, the results were found to
have a bearing on upper-atmosphere
flight, the propagation of shock waves,
and the problems of high-speed gas
dynamics generally. For example,
aerodynamic research has shown that
the motion of an airplane or missile
through the air is decisively affected
by conditions in the so-called boundary
layer of air immediately surrounding
the moving object. This layer is char-

. acterized by the occurrence of large

(Continued on page 132)
RADIO & TELEVISION NEWS
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When only the best is
good enough...

maghnetic recording taps on

n ok

base

Model's outfit by Mme. E. Grangé

Car by Jaguar
PLUS 50 by Soundcraft

For true high fidelity now — and from now on — choose from
these Soundcraft tapes. All are made with Oscar-winning

Sounderaft oxide on extra-strong “Mylar” base.
i L
/o LIFETIME

MAGRANE Highaing Tar

PLUS 50— get 50% longer play
PLUS 100 — twice as much on a reel

“LIFETIME" — guaranteed for life

FOR EVERY SOUND REASON

ceves SOUNDCRAFT <o

10 East 52nd Street, New York 22, N. Y.

>kDuI’om trademark

October, 1956 17

www americanradiohistorv com


www.americanradiohistory.com

i Your Present JeT. witho | B

e

The Most
Sensational

Full color cds— reaching
over 30,000,000 prospecis
across the nation!

Saturday Evening Post

House Beautiful © Farm Journal
Better Homes & Gardens
Town Journal @ Sunset

TV Guide and others

i
- 4 L
Hfﬂ“”?i}ifwz and i
suencd®

Bosmtmr ST ERI YIRS Gmiszassn

Write for “Operation Team-Up”—Local Dealer Tie-in Advertising

kv l.ne ’ ai'd Co. 300

ATATATAYAY S TR B LS Atilatie

0 Scotten Blvd., Burlington, lowa
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You Can Train a Home for Good Pay Jobs in

RADIO-TELEVISION

Fast Growing Industry Offers Good Pay, Security, Bright Future

D Training PLUSOPPORTUNITY istheideal com-
bination for success. Today’s OPPORTUNITY
field is Radio-Television. Over 125 million home
Radios plus 30 million sets in cars and 40,000,000
Television sets mean big money, opportunity for
trained Radio-Television Technicians. More than
4,000 Radio and TV Broadcasting stations offer
interesting and important positions for techni-
cians, operators. Color Television, portable TV
sets, Hi-Fi, other developments assure future ~a
growth. Radio, Television are both growing. Need J. E. SMITH
for trained technicians is increasing! Founder

Find Out What Oldest and Largest Home
Study Radio-Television School Offers You

Since 1914-—for more than 40 years—N.R.I. has been training
ambitious men at home in spare time for Radio-TV. Thousands of
successful graduates say N.R.I.’s 50-50 training method is a fast,
easy, effective way to higher earnings, desirable jobs. Carefully
planned experiments and practice with equipment supplied free of
extra charge, bring basic principles, techniques to life right in your
own home. Find out what dependable training can do for you.

You Learn by Doing—Get Practical
Experience with Kits N.R.l. Sends

Nothing takes the place of practical experience.
As part of N.R.I. Servicing Course you build
AC-DC Radio Receiver and Vacuum Tube Volt-
meter shown below. Use them to make tests,
conduet experi-
ments, get practical
experience. All
equipment yours to

Add to Your Income Starting Soon

Maoke $10-515 o Week Extra
Fixing Sets inYour SpareTime

Soon after enrolling, many N.R.I. students
start earning extra money fixing neighbors’
radio sets. Many earn enough extra to pay ~¢€P-
entire cost of course and provide capital to
start their own full time Radio-TV business
after getting N.R.I. Diploma. If you want a
job with a future, find out how you can train
at home for Radio-Television. Mail Postage
¥ Free postecard for Sample Lesson. See how
practical it is to learn at home. Get 64-Page
Catalog, too. See equipment you get, out- !
lines of courses, facts about opportunities in

. . b [
| U o fud P o NRL Comn ¢ o> S @@ Other Side &

= = == = e - CUT OUT AND MAIL CARD NOW

SAMPLE LESSON "‘:v :T:::PPZE::::E
AND CATALOG

N.R.I. TRAINED THESE MEN W :{o 3 /. I 7] 7

Thanks N.R.l. for Good Start  QuitJobtoStart Business " . -~
“Right now I am doing “I decided to quit my This card entitles y;?u to A.c'fml Lesson on Setwcmg, sho.ws
spare-time repairs on j?b and do TV work full I how you learn Radio-Television at home. You'll also receive
Radios and Television. = 2 time. I love my work B 64-Page Catalag.
g NATIONAL RADIO INSTITUTE, Dept. E

Going into full time
Washington 9, D. C.

servieing soon.”’ C. HIG-

GINS, Waltham, Mass. gleas]e mail me the FREE sample lesson and 64-Page
5 . " 2 ill call.

with Station WHPE atalog. (No Salesman will call.)

| o C— ~

N.R.I. Training leads to good pay jobs like these. BROADCASTING:
Chief Technician, Chief Operator, Remote Controi Operator. SERVICING: Home and
Avuto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi.
SHIP AND HARBOR RADI10: Chief Operator, Assistant Operalor, Rodiotelephone
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN-
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service
Dispatcher, Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans-
mitter Design Technician . . . AND MANY OTHERS.

The ABC's of
SERVICING

and am doing all right
finanecially.”” W. F.

& KLINE, Cincinnati,
‘\“z ; Ohio i

N.R.l. Started His Way up |

“I operated a successful “Iwas a cab driver earn- DAL Age.
Radio repair shop. Then ing $35 a week. Then I
lz?tn'-; Joff wrl:h r‘lvan? enrolled with N.R.I. g Address...._.. ..
and MSLIR L) gl- Now testerwith TV mak-
N .
neer for WHPE.” VAN er."]. H SHEPHERD. gy City....._. Zone... State.

W. WORKMAN, High
Point, N. C.

Bloomington, Ind.

www.amer!canradiohistorv.com

Approved Member, National Home Study Council
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, YOU BUILD AC-DC
{ Superhet Receiver

N.R.I. Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
"practicing with this
modern receiver.

YOU BUILD Signal Generator

You build this Signal Generator.
Learn how to compensate high fre-
queney amplifiers, practice aligning
.. typical I.F. amplifiers in receiver
circuits.
Make tests,
1] conduct ex-
periments.

YOU BUILD
Broadcasting Transmitter

Aspart of N.R.I. Communications Course —
you build this low power Transmitter, ESScE
learn commereial broadecasting operators’ - |
methods, procedures. Train for your FCC
Commercial Operator’s License.

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra cash
fixing neighbors’ sets;
bring to life theory
you learn from
N.R.I.’s easy-to-
understand texts.

Radio-Telev

ision Can Give You

a Good Job with a Future

N.R.l. Graduates do Important Work

— Get Important Pay

Paid for Infrume nts

f'il

Ch.lélf Eng-lneer

Has Own Radio-TV

Here is a line of work that people respect—a vocation where you
can advance, win a place for yourself, earn good pay and gain
much personal satisfaction in what you are able to do. And you
can learn at home in your spare time. Smart fellows everywhere
are using their spare time to develop new knowledge, new skills.
They know it is the trained man who gets ahead, gets the better
job, drives the better car, is respected for what he knows and can do.

Be a Skilled Technician

The technical man is looked up to. He should be. He does important
' work, gets good pay for it. Radio-Television offers that kind of
work. There are more than 40 million Televisions, 150 million home
and auto Radios. Millions more are sold each year. There are
splendid opportunities for the man well trained in Radio-Television
Servicing or Broadcasting. Micro-Wave Relay, Aviation and-Police
Radio, Two-Way Communications for buses, taxis, trucks, etc. are
expanding—making more jobs, greater opportunity.

with Station

“l am Chief Engineer of
Station KGCU in Mandan,
N. D. I also have my own
spare time business serv-
icing high frequency, two-
way communications sys-
tems.” R. BARNETT, Bis-
marck, N. D.

R T s EEw I

out of Earnings

“I am doing very well in
spare time TV and Radio.
Sometimes have three TV
jobs waiting and also fix
car Radios for garages. I
paid for instruments out of
earnings.” G. F. SEAMAN,
New York, N. Y.

= F See Other Side

W R ERN

Business

“We have an appliance
store with our Radio and
TV servicing and get TV
repairs. During my Army
service, N.R.I. training
helped get me a top rated
job.” W. M. WEIDNER,
Fairfax, S. D.

I

B R W
i

FIRST CLASS

Permit No. 20-R | |
{Sec. 34.9, P. L. & R) I
Washington, D. C. E

1 N.
N

You Can Train in Spare Time

Keep your job until you’re ready for a better one. Learn at home.
N.R.I. Courses are planned for men who can study only during
spare time. You get many kits to build equipment, get practical
experience. You work on circuits common to both Radio and TV.
Equipment you build “brings to life” things you learn in N.R.L’s
easy-to-understand texts. Experienced N.R.I. instructors, techni-
cians, specialists devote full time to making sure you get the best
and simplest Radio-TV training. Train as fast or as slow as you like.

Tested Way To Better Pay

R.I. Training is practical, thorough. You get the benefit of
R.I.’s 40 years experience training men for success in Radio-
Television. Most successful N.R.I. men start without any knowledge
of Radio, many without a high school education. Find out what
Radio-Television training can mean to you. Make a decisive move
today toward becoming one of that select group—a Radio-TV
Technician. Send for Actual Lesson and 64-Page Catalog, both
FREE. NATIONAL RADIO INSTITUTE, Dept. E, Washington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

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

www amerearr=dioBistorrs

SAMPLE LESSON AND

sotH FREE

BOTH

CUT OUT AND MAIL
POSTAGE-FREE CARD
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Here are some typical CBS tubes and transistors
you will be discovering in 1957 “hybrid”’ auto radios.
They combine the advantages of new CBS power output
transistors and modern CBS low-voltage mobile radio
tubes. All power for them is drawn directly from the
12-volt battery; the vibrator power pack is eliminated.
Both the tubes and transistors are especially designed
for hybrid auto radio.

As the 1957 automobiles come into use this fall, you
a look at

will find CBS ready to supply you with these new tubes
and transistors. That’s only natural. CBS pioneered the

the IateSt in first auto radio tube kit. CBS has specialized for years

([ EX RN N NRENNNNNN] . . . N
in supplying auto radio tubes to leading set manufac-

AUTO RAD.O turers. And now CBS advanced-engineering pioneers

again with new hybrid auto radio components.

Whether it’s tubes or transistors — whatever you need
for auto radio — old, modern, or ultramodern . .. make

it CBS. Replace with the same tubes and transistors the

original equipment designer specifies . . . CBS.

tubes - semiconductors

Reliable products

through Advanced-Engineering

CBS-HYTRON

Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.
October, 1956 21
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Sylvania’s new TV show will be televised nationally over CBS stations
every Saturday night. Check your local listings for time and station.
RADIO & TELEVISION NEWS
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new Sylvania TV SHOW

launches a dramatic new advertising

program for TV Service Dealers

Biggest TV news this fall
for you as a service dealer
is Sylvania’s new adventure
thriller “The Buccaneers.”
Packed with exciting pirate
lore, Sylvania’s new TV
show offers entertainment
for the entire family.

And it offers you a brand-
new opportunity to build
your service business through a dramatic new con-
sumer advertising campaign, “TV SMOG.”

Millions of TV set owners will be reminded that
TV Smog comes from old worn out picture tubes and
receiving tubes. And they’ll be reminded to see the
service dealer who displays the Sylvania Radio &
TV service sign for a TV Smog check-up.

To supplement this powerful TV advertising, a
complete campaign in TV Guide magazine will also
steer the T'V set owner to youfora TV Smog check-up.

Get behind this TV Smog promotion: identify
yourself as the dealer in your neighborhood who
features ‘‘Silver Screen 85" picture tubes and
Sylvania’s quality brand receiving tubes.

And keep in touch with your Sylvania distributor
for new Buccaneer promotion pieces and premiums.

Syrvania ELecTriCc PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Building, Montreal

‘LIGHTING - RADIO . ELECTRONICS
TELEVISION . ATOMIC ENERGY

Y iy e
: S and reploce worn-out

5 - receiving tebes with: Sylvania's
LRI ‘quality brand

October, 1956 23
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STUNG-SOL’
TECHNICAL DATA
BOOKS FOR 1956

s

SR

T-70 More than 250 pages of data
on CR rtubes, receiving and special
purpose tubes and dial lamps.

T-31 Over 350 blueprint base dia-
grams for 1400 tube types.

ALL THE INFORMATION
AT YOUR FINGER TIPS

The new 1956 Tung-Sol Electron Tube
Technical Data books are the most prac-
tical set of reference books in the enrire
industry. They contain all the informa-
tion you need for everyday use, Clearly
indexed and streamlined for fast reading,
they open flat for rapid on-the-job refer-
ence.

Ask your Tung-Sol supplier how you
can get your set.

TUNG-SOL ELECTRIC INC,, Newark 4, N. J.

Sales Offices: Adanta, Columbus, Culver City,
Dallas, Denver, Detroit, Melrose Park (Ill.),
Newark, Scattle,

Miniature Sealed Beam Signal Radio and
Lamps Headlamps Flashers TV Tubes

%= ) 0 v
O § 1 O
3 H

Aluminized -
Picture Tubes

§

Special Purpose Semiconductors Color
Tubes Picture Tubes

PR S R o SN B R R
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ERNEST B. MULLINGS has been pro-
moted to the post of assistant adver-
tising manager of
the Heath Com-
pany, according to
Robert Erickson,
president of the
firm. He has spe-
cialized in electron-
ics, was an Army
radio instructor,
holds a ham license,
operating with call letters of W8VPN.

Mr. Mullings’ previous experience as
a project engineer and technical editor,
rewrite man, editor of government
news releases, and senior technical cor-
respondent for National Radio Insti-
tute prov1des a background which will
serve him in good stead in his new
position. For the past two years he
has been responsible for all copy prep-
aration appearing in the company’s
advertising.

In his new position he will assist Mr.
C. M. Edwards, the firm’s advertising
manager.

* & Ed
FERRODYNAMICS CORPORATION has
been formed to manufacture magnetic
recording tapes for commercial, home,
and military applications. The firm has
established headquarters at Lodi, New
Jersey . . . €. M. SALISBURY AND AS-
SOCIATES has been established as a
manufacturers’ representative firm
with headquarters at 1453 Tth Avenue,
San Francisco 22, California. The
agency will cover the northern Cali-
fornia territory, servicing industrial ac-
counts and jobbers . . . SARGENT-RAY-
MENT CO. of Oakland, California has
changed its corporate name to EL-
DORADO ELECTRONICS €O. and is di-
versifying its operations to include re-
search, development, and manufacture
of nuclear and industrial electronic de-
vices for both commercial and military
markets . . . STEWART-WARNER ELEC-
TRONICS has entered the facsimile
transmission and reception equipment
field with the purchase of the entire fac-
simile business of THE ALLEN D. CARD-
WELL ELECTRONICS PRODUCTIONS
CORPORATION . . . As part of its ex-
pansion program, AMPHENOL ELEC-
TRONICS CORPORATION has purchased
the assets of the EXACT METAL SPE-
CIALTIES COMPANY, a Chicago screw
machine firm .. . FEDERAL TELEPHONE
AND RADIO COMPANY of Clifton, N. J.
has purchased certain assets of a sub-
sidiary of ELECTRONICS SPECIALTY
COMPANY of Los Angeles . . . HAYDN
SOCIETY RECORD COMPANY has been
reorganized and refinanced under the
leadership of Howard Rikoon, who
represents the group of businessmen
which purchased the firm. Former of-
fices at 40 East 19th St., New York City

www ametricanradiohistorv com

are being temporarily retained as head-
quarters . . . PRECISION METER CO.,
INC. has been formed at 126 Greenpoint
Avenue, Brooklyn 22, N. Y. The firm
will manufacture a full line of meters
and handle the production of special
meters on a custom basis . . . THOR-
DARSON-MEISSNER of Mt. Carmel, Illi-
nois has purchased all the assets and
goodwill of the transformer division of
MARK ELECTRONICS of Bioomfield, New
Jersey. All production facilities will be
transferred to Mt. Carmel .. . CAR-
RIER CORPORATION has announced the
formation of COLORADO RESEARCH
CORPORATION in Denver. The new
subsidiary will specialize in electronics
and applied physics . . . Formation of
a new manufacturing entity, known as
UTRAD CORPORATION, to continue the
operation of the transformer division of
UTAH RADIO PRODUCTS, INC. has been
announced. The new company has head-
quarters at 812 E. State Street, Hunt-
ington, Indiana.

MORGAN A. GUNST, JR. has been named
vice-president of Chromatic Television
Laboratories, Inc.
and general mana-
ger of the firm’s
West Coast develop-
ment laboratory in
Emeryville, Califor-
nia.

He joined the
Paramount Pictures
affiliate in 1951 as
manager for military contracts.

Until
his appointment as general manager,

he served as product manager. The
company is engaged in research and
development in the color television and
radar fields utilizing the Lawrence
color tube.

He was formerly associated with the
radiation laboratories of the Univer-
sity of California and M.IT. He also
served as a senior engineer for Lock-
heed Aircraft Company.

B ¥ £

JOHN N. McCAUL has been named su-
pervisor of sales service engineering for
electronic products of Sylvania Electric
Products Inc. He will make his head-
quarters at Teterboro, New Jersey . .

Bell Sound Systems, Inc. of Columbus,
Ohio has named JOHN S. BOYERS to the
post of manager of engineering . ..
WALTER T. HANNIGAN, former chair-
man of the board of governors of “The
Representatives of Electronic Products
Manufacturers, Inc.” and chairman of
the association’s New England Chapter
passed away recently . .. ROBERT F.
FELAND, JR. has been appointed sales
manager of Cal-Tronics Corp. of Los
Angeles . . . Ampex Corporation of
Redwood City, California has elected
ROBERT SACKMAN vice-president and
appointed RUSSELL J. TINKHAM mana-

RADIO & TELEVISION NEWS
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i. C. Lane, B.S., M.A.
Presldent, Radio-Tele-
vision Training Asso-

ciation. Executive
Director, Pierce School
of Radio & Television.

S gt

TRAIN FOR A TOP-PAY JOB AS A TELEVISION TECHNICIAN
NO PREVIOUS EXPERIENCE NEEDED — study AT HOME in'your SPARE TIME

Next to the atom and hydrogen bombs, the biggest and hundreds more to be built; more than 34 million
noise being made today is by the booming radio- sets in the country and sales increasing daily. Soon
television-electronics industry. moderately priced color television sets will be on the
Now, while the boom is on in full force, is the time market and the color stampede will be on.

for you to think about how you can share in the high  Alj these facts mean that good jobs will be looking for
pay and good job security that this ever-expanding field good men. You can be one of those men if you take
offers to trained technicians. advantage of my training now — the same training that
Just figure it out for yourself. There are more than 400 has already prepared hundreds of men for successful
television broadcasting stations operating right now careers in the radio-television-electronics field.

No experience necessary! You learn by practicing with professional equipment I
I send you. Many of my graduates who now hold down good paying technician ECHN
jobs started with only grammar school training. . RAININ

If you have previous Armed Forces or civilian radio experience Yyou can ok

finish your training several months earlier by taking my FM-TV Technician TECF',.’VI:;EI.AN
! upmet Course. Train at home with kits of parts, plus equipment to build YOUR OWN TRAINING
vodio receiver T RECEIVER. ALL FURNISHED AT NO EXTRA COST!

After you finish your home study training in the Radio-FM-TV Technician s
Course or the FM-TV Technician Course you get two weeks, 50 hours, of LABORATORY
intensive Laboratory work on modern electronic equipment at our associate TRAINING IN

school in New York Cify, Pierce School of Radio & Television. NE“{:“Y g
THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER., My AT NO EXTRA
courses are complete without this extra training, however. It is just an added COST!

5 N opportunity for review and practice.
f (W Telep!

i Transmitter

My School fully approved fo train Veterans under
new Korean G, 1. Bilf. Don’t lose your school bene-
fits by waiting too fong. Write discharge date on

;i ublic Address System

Combination Voltmetes- % 5
Ammeter-Ohmmeter

LEARN BY DOING YOU GET
As part of your training | give you the equipment you need to set up your own home THESE

laboratory and prepare for a BETTER-PAY TV JOB. You build and keep an Electromagnetic /
[}

TV RECEIVER designed -and engineered to take any size picture tube up to 21-inch,
(10-inch tube furnished. Slight extra cost for lorger sizes.) . . . also o Super-Het Radio
MAIL THIS COUPON TODAY!

Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, C-W Tele-
phone Transmitter, Public Address System, AC-DC Power supply. Everything supplied,
including all tubes.

r’---‘-’----- --‘
EARN WHILE YOU LEARN Almost from the very start you can earn extra Mr. Leonard C. Lane, President
money while learning by repairing radio-TV sets for friends and neighbors. Many of B ;Amf :_El:;:w:z‘:":":‘;:s:?f::?o:ew Yoria! NI,
my students earn up to $25 a week . . . pay for their entire training from spare | D::r W onemioomt m:'ym i i B;OK’ eeee samrezssons T
time earnings . . . start their own profitable service business. . ;giisvrlsz;g;hisu:;:r”ﬂldslhf:; Z\:d::o:‘vo!:,;?gvan’?:: TOP MONEY IN B
FCC. COACHING COURSE  Qualifies you for Higher Pay! Given to all N (PLEASE PRINT PLAINLY)
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Rudio-TV
fhat demand an FCC license! Full training and preparation of home for your FCC ™™ 8 g
license. > . Address. .
3 ’ LT - . - - . . City. Zone. State. I
Radio-Television Trammg Association AR NTERSTED o ]
. [ Radic-FM-TY Technicion Course
52 EAST 19th STREET ¢ NEW YORK 3, N. Y. Ul O i '

3 YV Comeramon & Studie Technician Course.

Licensed by the State ot New York ® Approved for Veteran Training (e N ——

October, 1956 25


www.americanradiohistory.com

Hi-Lo is covered by a $100,000.00 insur-

insurance companies*

New...
Just what
you asked
for!

®

%’/‘[0 | Model

505 —
The spiral antenna that is designed for maxi-
mum performance featuring the NEW TELE-

SCOPING DIPOLES. This versatile

swivels on ball and socket in any direction.
Gold spirals, plastic base blend
with any room. LIST. ..

For every

Z//_[o Model 404 Channels — 2-83.
NEW [INDOOR ANTENNA

that swivels with a gentle touch of your
little finger. Dipoles swivel on ball and
socket in every-direction. Golden spirals

and decorative plastic base blend with
all furniture. RECEPTION IS GUARAN-

TEED. LIST....$12.95

*name upon request

100,000

ance policy issued by one of the ldrgest

Channels '2-83
antenna -

.$14.95

GUARANTEED
PERFORMANCE

Each and every Hi-lo is backed by:a-money
back-‘guarantee. ‘For the best reception,
unsurpassed clear pictures, specify Hi-lo,
with the exclusive highest gain, spiral de-
signs which are covered by the followmg
U.S. patent numbers: 2,495,579; 2,583,745,

2,724,773; 2,748,387; 2,755,466; and Ca-
nadian.Patents 1951 and 1956; other.pat-
ents pending.

AS S LILLLLFE

7/'_[ Model 101 ~ Channels 2-13.
¢ oThe original and world famous
antenna that is wanted, demanded and
used for GUARANTEED FINEST RECEP-

TION. No rods to adjust. Provides clear-
est pictures faster. LIST....$9.95

highest signal gain that is specially de-
signed for ALL UHF areas. Luxurious
gold upright and crossbar. LIST. .$5.95

%/('_l Model 303 — Channels 14-83.
0 The UHF ANTENNA with the

; :
m’[ﬂ Model 202 — Channels 2-83

PEAK PERFORMANCE which is unsurpassed is

guaranteed with this‘antenna . . . for ANY and
EVERY crea. The gieaming gold upright, shiny
spirals, bakelite ‘base; clumlnum bars, modern
design

. all make this YOUR. BEST ANTENMNA BUY,
LIST. .. .$9.95

INSIST ON THE GENUINE Hi-Lo Spiral Antennas!

Known and accepted everywhere, Hi-

Lo is manufactured and

GUARANTEED by the best antenna manufacturer in.the world. Hi-lo is

consumer accepted and approved.

-

26

TV ANTENNA CORP.
3540 North. Ruvenswood Avenve
Chicago
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ager of audio custom engineering . . .
STANLEY S. SIEVERS has been named
television field engineer for Kay Lab,
San Diego electronics and television
equipment manufacturer . . . G-C Elec-
tronics Mfg. Co. of Rockford, Ill. has
appointed WILLIAM H. DEAN to the
post of sales manager . . . WILLIAM F.
SHARKEY has been named advertising
manager of I.D.E.A., Inc., Indianapolis,
Indiana electronics manufacturing firm.
He joined the company in 1949 . . .
ROBERT C. KOCMOUD is the new sales
promotion manager of General Cement
Mig. Co. of Rockford and all of that
firm'’s sales divisions.
WALTER CLEMENTS is the new jobber
sales manager of Littelfuse, Inc. of Des
Plaines, I11.

In his new posi-
tion, Mr. Clements
will direct the com-
pany’s sales activi-
ties to the electronic
and automatic re-
placement markets.
He formerly served
as sales engmeer for
the firm, joining the company in 1950
as a member of the sales department.

DONALD H. STOVER formerly service
manager of Sentinel Radio Corpora-
tion, has been appointed Service Co-
ordinator of the Radio-Electronics-
Television Manufacturers Association,
filling the vacancy created by the res-
ignation of Al Coumont.

Mr. Stover will continue Mr. Cou-
mont’s work in coordinating the indus-
try’s service activities and, in addition,
will undertake an intensive field job of
promoting the Association’s vocational
training program for radio-TV-elec-
tronic technicians in vocational schools
throughout the country.

Before joining Sentinel in 1953, Mr.
Stover was associated with the RCA4
Institute in Chicago and the RCA Vic-
tor Employee Training Program and
the RCA Service Company at Camden,
N.J. -

DR. HERBERT BANDES has been appointed
to the newly created post of chief engi-
neer, semiconduc- -

tors, of the Elec-
tronics Division of
Sylvania Electric
Products Inc.

In his new post,
Dr. Bandes will be
responsible for the
development and
engineering of tran-
sistors, diodes, and other semiconduc-
tor devices manufactured at the divi-
sion’s plants in Woburn.

Dr. Bandes joined the firm. as a
senior engineer in 1944. He received
his doctorate in physical chemistry
from the University of Michigan in
1938.

LAFAYETTE RADIO is now servicing its
mail order customers from a new build-
ing at 165-08 Liberty Avenue, Jamaica,
New York. The company’s metropolitan
(Continued on page 146)
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NATIONAL SCHOOLS

tronics, Radio Industry.

Check all you receive in One Master
Course at One Low Tuition

1. Television — Including Color TV
2. Radio — FM and AM

. Industrial Electronics

. Sound Recording and Hi-Fidelity
. Preparation for FCC License

. Automation

. Radar and Sonar

. Communications

ONOUVAW

ALL OF THIS MODERN, NEWEST,

PRACTICAL EQUIPMENT IS YOURS TO KEEP!

e Parts to Build a modern TV set, including
large screen Picture Tube.

e Parts to build a powerful Superhet Re-
ceiver, standard broadcast and short wave.

e Parts to conduct many experiments and
build Continuity Checker, RF Oscillator,
TV Circuits, Audio Oscillator, TRF Re-
ceiver, Signal Generator.

e Professional Multitester

e These are a MUST for all technicians.

Q»t:q?

Fully illustrated ‘‘CAREER”
BOOK in TV, Radio, Elec-
tronics. AND actual Sample
Lesson—yours at no cost, no
obligation SEND COUPON
NOW—TODAY!

October, 1956

SapipE
MPLE e

P
f&g |

(orosdly fnescnT

TELERAMA - aLL 8 BRANCHES OF
| VISION - :crronics-ranio

IN OINE DYNAMIC, MODERN SHOP METHOD,
HOME TRAINING COURSE

Another great advance in HOME STUDY TRAINING. Let National
Schools, of Los Angeles, a practical Technical Resident Trade School
for over 50 years, train you at home by Shop-Method, for today’s
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec-

YOU DO MANY PRACTICAL JOBS.
You do servicing, circuit analysis and
many other down-to-earth experi-
ments. You build a modern TV set
from the ground up .. . with equipment
kits we give you, including a new large
screen picture tube and professional
Multitester, at no additional charge.

EARN AS YOU LEARN! Many of our
students earn their entire tuition and
more in Spare Time jobs we show
them how to do while learning. YOU
GET GRADUATE ADVISORY SER-
VICE, TOO.

w !

" NATIONAL SCHO

L. J. ROSENKRANZ

President of NATIONAL SCHOOLS

This Master-Shop-
Method course is com-
pletely up-to-date.
Here in Los Angeles,
the TV and Electron-
ics center of the world,
we are able to keep in
constant touch with the
industries’ latest de-
velopments. As a stu-
dent, you will quickly
master all phases at home . . in your spare
time. Your earning power will grow with
every lesson, Just as thousands of National
Schools graduates do every day, you can
handle servicing, manufacturing, repairing,
hundreds of other jobs, or make good money
in your own business. SECURE YOUR
FUTURE-NOW. SEND COUPON BELOW.

.‘ '.

8

IN THESE MODERN TV STUDIOS, SHOPS AND
LABORATORIES, your Shop Method Home
Study Course was developed by experi-
enced instructors and engineers. What
an advantage that is to you at home —
cach lesson is tested, proved, ecasy to
understand. You can master the most up-
to-date projects, such as color TV sect
repair, printed circuits — even prepare
for F.C.C. License and industrial clec-
tronics without taking a special course
TAKE YOUR FIRST STEP NOW TO
A TOP-PAY JOB IN TV, ELECTRON-
ICS. RADIO. SEND COUPON BELOW
TODAY

4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF.

rmy,, ,

teg,

ON. 5,
v, 4010

I
I

TECHNICAL TRADE ‘TRAINING: SINCE. 1905

'GT AST S

4000 S. FIGUEROA ST.
LOS ANGELES 37, CALIF.
Rush free TV-Radio “Opportunity” Book and sample 1
lesson. No salesman will call.

’ NAME

187 N. LA SALLE ST., CHICAGO 1, ILL.

IAL SCHOO1S

Los:Angeles, California

NATIONAL SCHOOLS, DEPT. RH-106
OR

BIRTHDAY

ADDRESS

# Registration applied for

APPROVED fop

. 3 VETERAN
] AR Non.urR °
Aphs olli il I ON-VETERANS

OLS

)

ERVICE— MAIL NOW TO OFFICE NEAREST YOU! ’

187 N. LA SALLE ST.
CHICAGO 1, ILL. ’

CITY.

ZONE____STATE

I
]
i
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heaviest chassis in industry...incorporates
s V.FO.feature®...has 2000° disc logging counter.

$X-101

amateur net

$39500

o A BE DL
- 7L

It’s all amateur—and as rugged as they come! Hallicrafters
presents the complete answer to ham reception, with every
essential needed for today and for the future.

First—built like a battleship. Bigger. Heavier. Second—a
marvel of stability—the result of 22 years of experience and

development. Third—it brings you a long list of new features: FRO M
o Complete coverage of 7 bands—160, 80, 40, 20,15, 11-10 meters. -
e Special 10 mc. pos. for WWYV, plus coverage of major MARS 18° :
frequencies. ;
e Exclusive Hallicrafters upper/lower side band selection. a I cra e 5
e S-meter functions with A.V.C. off.  CHICAGO 2. ILLINO/S

o Tee-notch filter. s i
e *Local oscillator output available for use in heterodyne V.F.O. WHER f/—/EEESf70fAS7A/
PLUS: Band in use individually illuminated...built-in crystal H £ T
calibrator...antenna trimmer...dual conversion...full gear Z‘OMM”N/C‘A]’/O/VS‘ ARE. BORN

drive from tuning knob to gang condensers...five steps of selec-
tivity from 500-5000 cycles... sensitivity—less than 1 microvolt smem o i
on all bands. . .direct coupled series noise limiter...50 to 1 tuning

knob ratio...and many more.
iy P EXPORT SALES: Philips Export Co.
For full specifications see it at your Radio Parts Supplier today! 100 East 42nd Street, New York 17, New York

28 ' RADIO & TELEVISION NEWS
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, The instruction you receive and equipment you
B Oo K N ow get (and keep) will start you on your way. Pay-
ol as-you-learn. You pay for only one study group

at a time. This 52 page book contains complete
information on Home Study Courses for the be-
ginner and the advanced student.

: RCA Institutes, Inc., Home Study N-106.
® 350 West Fourth Street New York 14, N. Y.
: Without obligotion, send me FREE CATALOG VETERANS
on Home Study Courses in Rodio, Television
RCA l“STlT“TES’ I"c. | ond Color TV, Lo :olesmon will coll. ° KOPRfAP:S;;.I.
A SERVICE OF RADIO CORPORATION of AMERICA | Nems o CHECK HERE
350 WEST FOURTH STREET, NEW YORK 14, N.Y, | Addre £}
| [ oL O Zone.......... State,
) e R ——————.—.,
October, 1956 29
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CATALOG OFFERS
AND TV-SERVICE AIDS!

{

e

E “new-look” picture at left shows your
’I‘Ztore with General Electric’s eye-catching
displays installed! These displays highlight the
big G-E catalog of promotional and TV-service
aids that is just off the press—help make the
book a sure guide to more tube, parts, and
service volume.

Included are a dozen signs, decals, and stream-
ers for your store identification alone—among
them a brand-new Sign-a-rama that flashes dif-
ferent colors three times every two seconds.
There are 18 attractive mailers and postcards to

GENERAL ELECTRIC’S
108 BUSINESS AIDS
INCLUDE—

For store identification:
Multi-color Sign-a-rama
Projecting outdoor signs
Window and counter signs
Clock signs
Window and truck decals

Window valances & streamers
Direct-mail material
Postcards

Ad mats

TV and radio spots

Public-relations helps:
Doorknob hangers
Children’s Color Book
Customer TV service reports
Giveaway booklets

Business stationery
Business aids

Service aids

TV service clothing
Technical publications

Electronic Components Division
General Electric Company
Bidg. #3—C.A.R.T., Schenectady 5, N. Y.

YOUR NAME

pull business . .. 19 copy-tested ads in mat
form . . . many doorknob hangers, “out” cards,
and other sales-builders. The catalog also lists
service helps galore, from job tickets to 10 in-
genious mechanical aids to faster, more economi-
cal service work.

Pick up your copy of the catalog from your
G-E tube distributor . . . or, if your location
makes this inconvenient, write direct to General
Electric. Just clip, fill out, and mail the handy
coupon below! Electronic Components Division,
General Electric Company, Schenectady 5, N. Y.

Please rush your 16-page illustrated catalog of business-promotion

|
1
|
I
l and service aids (ETR-589-D) to:
|
i
i
|

STREET ADDRESS. ...t ittt ittt cse i v it e anas tesesecenave

CITY AND ZONE . eetioivivessasencosarnes 6 0000500000 STATE...... srersssesae

e e——

L-----
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RCA-2N77

FOR QUALITY IN QUANTITY

RCA-2N104

'RCA-2N105

RCA-2N109

3

RCA-2N175

1SLO]

All transistors sm;-wup”z
actual” size

RCA-2N215

Z

RCA-2N217

RCA-2N218

Whether you are a “ham,” experimenter, service technician, or design

engineer—building a rig, becoming familiar with transistors, replacing RESr2 b2

one in a set, or constructing a production prototype—you want

exactly what RCA TRANSISTORS offer—high quality, long life,

and uniformity of electrical characteristics. Because of the RCA-2N220

exceptional uniformity in characteristics of RCA transistors,’ each : ;

RCA TRANSISTOR of a type can be replaced with RCA transistors

of the same type without need for circuit adjustments. Whether NEW PLANT IN OPERATION
you need a few, one hundred, or one hundred thousand transistors L P
— for quality, specify RCA TRANSISTORS.

AVAILABLE THROUGH RCA DISTRIBUTORS ... NOW!

TRANSISTORS

@ SEMICONDUCTOR DIVISION, SOMERVILLE, N. J.
® 3
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”fW!COI. and Black-&-White
LAB & TV 5 OSCILLOSCOPE #460
KIT $79.95. Wired $129.50

The FINEST professional 5 mc wide-band scope
value. Ideal for research, h-f & complex waves,
plus Color & Monochrome TV servicing. Flat from
DC to 8.58 mc =1 db (color burst freq.), flat DC
to 4.5 mc +1, —3 db. Vert. sens. 25 rms mv/in.
Vert. Z 3 megs. Has the following outstanding fea-
tures not found in scopes up to several times its
price, kit or wired:

VERTICAL AMPLIFIER: direct-coupled (DC)
thruout to eliminate 1-f phase shift; push-pull
thruout for negligible distortion; K-follower coup-
ling between push-pull pentode stages for extended
h-f resp. (minimizes h-f phase shift, extends use-
ful resp. to 10 mc); full-screen undistorted vert.
defl; 4.step freq-compensated decade step attenu-
ator up to 1000:1." SWEEP CIRCUIT: perfectly
linear sweeps, 10 cps — 100 ke (ext. cap. for down
to 1 ¢ps); pre-set TV vert, & hor. positions (30 &
7875 cps); automatic sync. ampl. & limiter elim-
inates sync amplitude adj. PLUS: direct or cap.
coupling; bal. or unbal. inputs; edge-lit engraved
lucite graph screen; dimmer; anti-glare filter;
bezel fits std photo equipt. OTHER IMPORTANT
FEATURES: High intensity trace CRT. Finest sq.
3 ‘ o wave resp. (.06 usec rise time). Push-pull hor.
RS - ampl., flat to 400 ke, sens. 0.6 rms mv/in. Built-in
i voltage calibration. Intensity mod. Sawtooth & 60
cps outpults. Astigmatism control. Retrace blank-
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor.
positioning. Bal., eal.,, astigz. adj. externally acecessible. 5UP1 CRT,
2—6AUS8, 2.6CB6, 1-12AU7A, 2-6]J6, 1-6AX5, 1-1V2. Deep-ctched satin
aluminum panel, rugged grey wrinkle stcel cabinet. Designed for easy
building at home with no special equipment. 13” x 8¥4” x 16”. 30 lbs
SCOPE DIRECT PROBE* =PD: KIT $2.75. Wired $3.95. Eliminates stray-
pick-up & signal re-radiation.
SCOPE DEMODULATOR PROBE* =PSD: KIT $3.75. Wired $5.75. Demodu-
lates AM carriers between 150 ke and 250 mc.
SCOPE LOW CAPACITY PROBE* #PLC: KIT $3.75, Wired $5.75. For signal
tracing in high frequency, high impedance & wide-band circuits (as in TV)
without distortion from overloading or frequency discrimination.

150 ke¢ to 435 mc
with ONE generator!
New! RF SIGNAL GENERATOR #324
KIT $26.95. Wired $39.95
for COLOK and Monochrome TV servicing

New wide-range, stable generator — better value then genera-
tors selling at 2 or 3 times its cost! Ideal for: IF-RF alignment,
signal tracing & trouble-shooting of TV, FM & AM sets; mar-
ker gen.; 400 cps audio testing; lab. work 6 fund. ranges:
150-400 kc, 400-1200 ke, 1.2-3.5 me, 3.5-11 me, 11-37 mec,
37-145 mc; 1 harmonie band 111-435 me. Freq. ‘aceurate to
*1.5%; 6:1 vernier tuning & excellent spread at most import-
ant alignment freqs. Etched tuning dial, plexiglass windows,
edge-lit hairlines. Colpitts RF osc., directly plate-modulated
by K-follower for improved mod. Variable depth of int. mod.
0-50% by 400 cps Colpitts osc. Variable gain ext. mod. ampli-
fier: only 3.0 volts nceded for 30% mod. Turret-mounted
coils slug-tuned for max. accuracy. Fine & Coarse (3-step) RF
attenuators. RF output 100,000 uv; AF sine wave output to
10 volts. 50-ohm output Z. 5-way jack-top binding posts for
AT in/out; coaxial connector & shielded cable for RF out.
Tubes: 12AU7, 12AV7, sclenium rectifier; xfmr-operated.
Deep-etched satin aluminum panel, rugged grey wrinkle stecl
cabinet. 8” x 10” x 434", 10 lbs.

The specs are the proof...

for COLOR and Monochrome TV servicing

New! PEAK-to-PEAK VIVM #232 _
& UNI-PROBE (pat. pend.) i NEw BEST BUYS
KIT $29.95. Wired $49.95 :

UNI-PROBE: exclusive with EICO! Terrific:

time-saver! Only 1 probe performs all func- . . .
tions—a half-turn of probe-tip selects DC or ¢

AC-Ohms.

The new leader in professional peak-to-peak VTVMs.

Latest circuitry, high sensitivity & precision, wide : L

ranges & versatility. Calibration without removing -

from ecabinet. New balanced bridge circuit. High Z

input for negligible loading. 1%2” mcter, can't-burn-
out circuit. 7 non-skip ranges on every function.4
functions: +DC Volts, —DC Volts, AC Volts, Ohms.
Uniform 3 to 1 scale ratio for extreme wide-
range accuracy. Zero center. One zero-adj. for all
functions & ranges. 19 preeision ceramic multi-
plier -resistors. Mecasure directly peak-to-peak
voltage of complex & sine waves: 0-4, 14, 42, 140,
4120, 1400, 4200. DC/RMS sine volts: O-1. 5, 5,

- 15, 50, 150, 500, 1500 (up to 30,000 v. with HVP
probe, & 2.)() mc with PRF probe) Ohms: 0.2 ohms to 1000 megs.
12AU7, GAL5, sclenium rectifier; xfmr-operated. 842" x 5” x 5”. Deep-
ctched satin aluminum panel, mgged grey wrinkle steel cabinet. 7 lbs.

”ew, DELUXE PEAK-to-PEAK VTVM #249
with 712’ METER & UNI-PROBE (pat. pend.)
KIT $39.95. Wired $59.95
All the advanced & exclusive features of #232—PLUS the

extra convenience and readability of its big 7¥%” meter. Your
idcal bench instrument.

VIVM RF PROBES* #PRF-11 or PRF-25:

KIT $3.75. Wired $4.95. Accuracy =10%. Use with any
11 or 25 megohm VTVM.

VIVM HV PROBE #HVP-2: Wired $4.95. Complete

with multiplier resistor. Mecasures up to 30 kv with
any VTVM or 20,000 ohms/volt VOM.

COMPLETE
with Preamplifier, Eaqualizer and Control Section

New! 20-WATT Ultra-Linear Williamson-
type HIGH FIDELITY AMPLIFIER #HF20

KIT $49.95. Wired $79.95

A low-cost, complete-facility amplifier of the highest quality
that scts a new standard of performance at the price. kit or
wired. Every detail, down to the ctched, brushed solid brass
control plate, is of the fine quality EICO is famous for.

Rated power output: 20 watts (34 w peak). IM distortion (60
eps: 6 ke/4:1) at rated power: 1.3%. Mid-band harmonic
distortion at rated power: 0.3%. Maximum harmonic distor-
tion between 20 and 20,000 cps at 1 db under rated power:
'lpprO\ 1%. Power response (20w): *0.5 db 20-20, 000 cps,
1.5 db 10-40,000 cps. Froqucncv response (V4w): 5 db
13 35,000 cps; *1.5 db 7-50,000 cps.

5 feedback equalizations for LP’s & 78's including RIAA.
Variable turnover feedback tone controls do not affect volume
& permit large boosts or cuts at either end of audio spectrum
with mid-freqs. unaffected. Loudness control & separate level
set control on front panel. Low Z output to tape recorder.
4 hi-level switched inputs: tuner, tv, tape, auxiliary (xtal/cer-
amic phono or 2nd tuner); 2 lo“ level inputs for proper
loading with all leading magnetic, FM & quality xtal cart-
ridges. Hum bal. control. Extremely fine output transformer
has interleaved windings, tight coupling, careful balancing &
grain-oriented steel. 814”7 x 15” x 10" 24 lbs

These amazing EICO values are NOW IN STOCK
at your nearest distributor. Examine them
side-by-side with ANY competitor. You'll see

for yourself why indeed EICO is your BEST BUY.
Fill out coupon on reverse page.

TURN PAGE FOR MORE EICO VALUES...
October, 1956 ' ) il ' 35
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the specs are
the test that tells
who's best!

for COLOR
TV servicing

NEW! DYNAMIC
CONDUCTANCE TUBE &

TRANSISTOR TESTER #666
KIT $69.95 WIRED $109.95

Unexcelled testing thoroness & accu-
racy. Checks transistor collector cure
rent & Beta using internal dc power
supply. Tests all receiving tubes includ.
ing subminiatures (& Color & Mono-
chrome tv pic tubes with accessory
adapter). Compaosite indication of mu.
tual conductance, plate conductance, &
peak emission. Simultaneous sel. of any
I of 4 combinations of 3 plate, 3 screen,
& 3 ranges of control grid voltage. Grid
voltage variable over 3 ranges with 5%
accurate pot. New series-string voltages
for 600, 450 & 300 ma types. 5 ranges
meter sens. with 1% precision shunts &

5% accurate pot. 10 SIX-position lever |

switches for free-point connection of
every tube pin or cap. 10 pushbuttons
for rapid insert of any tube element in
leakage circuit & speedy sel. of individ-
ual tube. sections. Direct reading of
inter-element leakage in ohms. New
gear-driven rollchart. Steel case with
cover & handle. Sensitive 200 ua meter.

for COLOR & Monochrome
TV servicing

TV-FM SWEEP GENERATOR

& MARKER #368
KIT $69.95 WIRED $119.95

The FINEST service instrument of this
type ever offered in either kit or wired
form at ANY price! OQutstanding ease &
accuracy in FM & TV (including Color)
alignment. Entirely eleetronic sweep
eircuit with accurately biased Increduc-
tor: superb linearity on both sides of
selected center freq. Newly-designed
AGC circuit automatically adjusts osc.
for max. output on each band with
min. amplitude variations. Sweep gen.
range 3-216 mc in 5 OVERLAPPING
FUND. BANDS. Sweep width continu-
ously variable from 0-3 mc lowest
max. deviation to 0.30 mc highest max.
deviation. Variable marker gen. range
from 2-75 mc in 3 FUND. BANDS plus
a calibrated harmonic band (60-225 mc).
Variable marker calibrated with int.
xtal marker gen. 4.5 mc xtal included.
Ext, marker provision. Double pi line
filter. Edge-lit hairlines eliminate
parallax.

Turn page for other EICO aod

KIT $34.95
Wired $49.95
* tests 600
mil series
string type
tubes
= illuminated
roll-chart

(less

~ New! GEIGER COUNTER #803
KIT $19.95

batteries) - -
Professional, all-electronic, sensitive,
rugged—at lowest cost! Indicates by
neon lamp & headphone clicks. {

FREE 1956
EICO CATALOG!

Tells you how

to SAVE 50% on-

your test equipment costs!

Wired $29.95

2

» E 57 PUSH-PULL
0SCILLOSCOPE
425
KIT $44.95
Wired $79.95
»

7 PUSH-PULL
0SCILLOSCOPE
1470
KIT $79.95
Wired $129.50

VACUUM TUBE
VOLTMETER #221

KIT $25.95
Wired $39.95
DELUXE VIVM |
+ 214 (72" METER)

KIT $34.95
Wired $54.95

RF SIGNAL
GENERATOR
320
KIT $19.95
Wired $29.95
0 150 kc-34 mc,
. calibrated har-
monics to 102
mc, Pure or
mod. RF, &
Colpitts osec.
400 cps sine
outputs.

NEW!
REDI-TESTER
#540
KIT $12.95
Wired $15.95

Multi-range ac/dc
voltmeter, amme-.
ter, ohmmeter,
wattmeter, leak-
age checker for
home & auto re-
pairs.

944 FLYBACK
TRANSFORMER &
YOKE TESTER
KIT $23.95
Wired $34.95 ‘l

» fast check all
flybacks & yokes |
4in or out of set.

spots even 1
shorted turn!

TV/FM SWEEP GENERATOR 1360
SMC-4.5MC CRYSTAL ......... $3.95 ea.

_ Range 500 ke~
228 mc on fund.
Cont. sweep
width control,
030 mc.

KIT $34.95
Wired $49.95

- 1% accuracy on

all 7 ranges.

Range 75 ke
150 mc.
Yolt reg.

KIT $39.95

Sep. voit-
. meter &

6V & 12V BATTERY ELIMINATOR &
CHARGER #£1050

DELUXE MULTI-SIGNAL TRACER #147

Sep. hi-gain RF
& lo-gain audio
inputs.
Special noise
tocator. Calibra.
ted wattmeter.

KIT $24.95
Wired $39.95

power factor.

Kir
$19.95
Wired

$29.95

RC BRIDGE & R.C.L COMPARATOR
#9508

HI-FI PREAMPLIFIER 3 HF-6
KIT $24.95 Wired $37.95. With Pow-.
er Supply: KIT $29.95. Wired $44.95)
Feedback circuvitry thruoutl Preamp-

equalizer, tone controls, scratch &
rumble filters, K-follower output.

For FREE 1956 catalog, muail coupon NOW!

20,000 Ohms/Volt
MULTIMETER %565

KIT $24.95
Wired $29.95

|a 1000 Okms/Voit
¥ MULTIMETER
# 536

KIT $12.90
§ Wired $14.90

| EICO, 84 Withers Street

Wired
$6.95

High Voltage Probe-l ...
High Voltage Probe-2 ....

SCOPE PROBES
Demodulator ..
Direct ...

Low Capacity

R-10

i Brooklyn 11, New York i

| Send FREE 1956 Cotalog ond nome of neighborhood 1

§ EICO jobber.

] Home Address...

Prices 5% higher on West coast (© 56 | Cifyatien . M m I 1 .

and subject to change without notice.

i Occupation......cueeuee

1945 to 1955: a-decade of Know-How & Value Leadership.in Kits & Instruments—over ¥z million sold to date!
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High reliability
manufacturing of
miniaturized paper

tubular capacitors-- _
hermetically sealed

In metal cans

To produce subminiature paper capacitors free from
any possibility of latent defects, for use in the most
critical applications, the Sangamo Electric Com-
pany has recently intensified its high reliability
program of fabrication and inspection methods.

SEPARATE FACILITIES are maintained for the exclusive processing and manufacture
of high reliability capacitors. Only specially trained, highly skilled operators, who
wear special clothing to prevent any possible source contamination, work here.

Incoming materials for these capacitors are rigidly
inspected to meet stringent high reliability standards
and are stored in areas where temperature, humidity
and dust are controlled at all times.

Complete production histories are kept on the basis
of small capacitor lots. X-raying of individual units,
heat tests, vibration tests, altitude tests, and total
destruction tests of a given percentage of all finished
unils assure components with an extremely low
AQL. Testing facilities and resultant performance
characteristics are far in excess of military specifi-
cations. Specify these high reliability capacitors for
your critical applications.

Mail the coupon below for Sangamo’s NEW Engi-
neering Catalog T'S-1054. It contains full informa-
tion, including an easy-to-follow cross reference
showing each variation listed in MIL-C-25 versus
the comparable Sangamo unit.

i NIy & i

OIL-FILLED CAPACITORS are subjected to vacuum under elevated temperatures,

. then are individually examined to insure complete hermetic seal.
For your design con-

venience, an excep- I————-—————————————.—._—— -
tionally wide choice ]
1l s Ralie I SANGAMO ELECTRIC COMPANY
all —is available with = Capacitor Division
e e I SPRINGFIELD, ILLINOIS
circuit assembly, lead I
styles, mounting : Please send me your NEW Engineering Bulletin TS-T05A.
brackets, insulating b
sleeving, and induc- : Name
tive or non-inductive I Compcny
sections, l
{ Address
$C56-7 ; City Zone State

www americanradiohistorv com
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PHOTO BY ALLAN D. CRUICKSHANK

A%othew reason why today’s fastest
selling high fidelity record changer s %M

* Simple Installation —

the pre-wired audio cable and

the power cord with standard plugs eliminate
need for making solder connections.
Pre-cut mounting board

available.

Mtvte
g o
MY,

\S
Q@’

N

For other features and new popular price, see your hi-fi dealer or write Dept. PK-4

ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y.

www americanradiohistorv com
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often meets what seems to be an

indefinable something about a par-
ticular reproduction. Often when we
compare various loudspeakers, there
seem to be differences that are diffi-
cult to account for in simple terms of
frequency response or distortion, a
subtle difference in tone, whereby one
loudspeaker seems to give much more
effective presentation of brass instru-
ments than another, while the second
one seems more effective on strings.
And yet careful listening tests, as well
as measurements, would suggest that
both units were sensibly free from
resonances in the response curve and
of very similar fidelity.

The other day, for example, while
listening to an extremely good loud-
speaker unit, a friend commmented
that a solo violin—while it sounded
definitely like a single instrument—
sounded like a very large violin! This
was not because the instrument was
played particularly loud or because it
emphasized any particular harmonics
in the violin. It sounded perfectly nat-
ural yet it did sound unnaturally
“large.”

Based on the usual concept of sound
reproduction, these differences are
rather difficult to explain. We are told
that the original sound waves are con-
verted into electrical impulses and
then reconverted into sound waves, by
which is meant a succession of pres-
sure variations that are propagated
through space. Based on this simple
concept, we ask oursclves, if the pres-
sure fluctuations propagated faithfully
copy the original, how can there be
any difference ? The fact is that mat-
ters are a little more complicated than
this simple statement would lead us
to believe.

Because the differences we note are

October, 1956

IN THE quest for high fidelity one

Why Do Loudspeakers

Sound Different?

By NORMAN H. CROWHURST

A discussion of the various loudspeaker characteristics

with regard to frequency response, nonlinear distortion,

and the wave distribution of the loudspeaker propagation.

difficult to explain in accepted terms
does not mean, however, that they
cannot be accounted for by physical
phenomena. There is nothing psychic
about the reproduction of sound. The
impression conveyed to us has to be
transmitted by means of wave propa-
gation and it must be some charac-
teristic of this transmission that
makes us aware of these subtle dif-
ferences.

Because a better understanding of
these things will undoubtedly enable
readers to make a more intelligent
and critical approach to the “ulti-
mate” in high fidelity (please note the
author does not suggest anyone will
ever reach it!), we shall endeavor to
explain some of the things that can
produce these differences. There are
three physical factors about the per-
formance of a loudspeaker which are
responsible, either individually or
jointly, for the differences we notice:
(1) the frequency response and its
effect upon transient performance,
(2) forms of nonlinear distortion due
to the loudspeaker unit itself and, cer-
tainly not the least important, (3) the
wave distribution of the loudspeaker
propagation.

We have been taught that sound
is propagated by means of a Ilongi-
tudinal vibration. This technical ex-
pression means that air particles in
the path of sound travel vibrate to
and fro along the direction in which
the sound wave is traveling. While,
fundamentally, this is true, we en-
counter so many complicating factors

www americanradiohistorv com

that, in practice, it is seldom com-
pletely true. When considering sound
transmitted over vast distances this
fundamental principle applies closely,
but it is not customary to place a
loudspeaker in a field and go listen to
it half a mile away! Under our more
usual listening conditions sound is not
propagated in quite this simple man-
ner, as we shall see.

Frequency Re§}nonse and Transients

Taking up the matter of frequency
response, it can be rather potently il-
lustrated by a microphone that was
once developed. Due to the fact that
microphones in those days were beset
by numerous resonance problems, the
idea was conceived of designing a mi-
crophone with just one big resonance,
S0 as to avoid all the little ones.

To do this, the diaphragm was
mounted so as to provide a resonance
with the interior of the microphone,
which consisted of just one large cav-
ity. All the smaller cavities were con-
nected with this cavity by holes that
were large enough to avoid producing
individual resonances. This cavity was
then loosely filled with some kind of
acoustic damping material that re-
duced the amplitude of the resonance
somewhat but still left a response with
a peak about 30 db high at a fre-
quency in the region of 600 cycles.

When an electrical absorption cir-
cuit with a dip or hole about 30 db
deep at this same frequency and of
the correct bandwidth was applied, the
over-all response came out very close
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to flat. At the time the microphone
was developed it had a measured re-
sponse much closer to flat than had
ever been produced before without
finagling.

But did this mean that the acoustic
resonance would never be audible?
While the microphone did sound quite
good, the resonance nevertheless did
show up on occasion. An acoustic res-
onance not only amplifies that par-
ticular frequency to somewhere in the
region of thirty times the intensity of
frequencies above and below it, but it
takes time to build up this resonance
and also time for the resonance to de-
cay again. In the case of the electri-
cal absorption circuit this, too, takes
time to build up the resonant action
and to decay away again.

The result of this fact showed that
while steady tones were uniformly re-
produced throughout the entire fre-
quency spectrum, frequencies in the
vicinity of 600 cycles did not behave
the same on transients. The growth
and decay rates of these tones passed
on to the electrical circuit differed
from the growth and decay rate of the
original sound, because of this buildup
and die-away effect in both the acous-
tical and electrical resonances.

Well, no modern loudspeaker pro-
duces an effect as drastic as this! At
the same time, however, the frequency
response is achieved by judicious ma-
nipulation of various resonance effects,
due to various portions of the dia-
phragm under breakup conditions and
so on. While this may ultimately re-
sult in a response curve that is flat
within =4 db, or some such figure,
over the entire audio band, the unit re-
tains a form of coloration that becomes
particularly noticeable on transients.

It is true that the ear cannot per-
ceive differences of as little as 4 db at
different points in the frequency re-
sponse taken as an over-all synthesis
of sound, but it can perceive differ-
ences in the buildup and decay char-
acteristics of individual tones, when
they differ either from the original
sound, or from another reproduction
of the same transcription. The kind of
differences caused by these features is
particularly noticeable on the repro-
duction of the instruments that are
struck or plucked, and which are gen-
erally recognized as being difficult to
reproduce with fidelity.

Non-Linear Distortion

Much work has been done and pub-
lished about distortion in amplifiers,
but nowadays amplifier distortion is at
such a low level that any loudspeaker
will produce more distortion than a
modern amplifier.

Harmonic distortion is not too im-
portant, because all tones possess har-
monics and slight changes in the exact
magnitude of individual harmonics in
the reproduced sound do not noticea-
bly alter the character of the tone.
The important aspect of distortion is
the intermodulation it produces.

Reproduction that is relatively free
from intermodulation distortion brings

38

out the character of all the different
tones clear and distinct, whereas the
presence of intermodulation, by pro-
ducing low level spurious tones all
over the spectrum, confuses the sound
and makes the individual tones no
longer clear, separate, and distinct.
The different instruments in an or-
chestra, for example, do not sound like
separate instruments but part of a
cacophony of sound.

Wave Distribution

The foregoing bases for difference in
sound are both fairly well known. The
third one—the reasons related to wave
distribution—is less well known and
yet probably, in many respects, quite
as important.

Of recent years there has been a
realization that the high frequencies
from a loudspeaker do not get distrib-
uted as uniformly as the lower fre-
quencies. This is the reason behind the
construction of acoustic lenses and
other devices to distribute the high
frequencies better. But is uniform dis-
tribution of all the component fre-
quencies natural sound?

Consider, for example, a solo trum-
pet played in an auditorium. Due to
the very property of loudspeakers just
mentioned, the fundamental and lower
frequency components in the trumpet
get distributed in all directions, while
the upper harmonics get squirted
along the axis of the trumpet, as sug-
gested in Fig. 1. If you happen to be
on the axis of the trumpet, the sound
is usually uncomfortably intense. A
more usual listening position is off
axis, where the lower frequencies
reach you directly while the higher
frequencies ricochet around the audi-
torium before reaching you. This gives
you the sound characteristic of the
trumpet being played in the particular

Fig. 1. The characteristic of a trumpet or
similar instrument, played in an auditor-
ium, is partly due to the diiferent way
it distributes the fundamental and higher
harmonics of the tones it plays. The low-
er frequencies are distributed uniformly,
while the higher ones get “squirted” by
the horn of the trumpet. Any other way of
distributing its sound would result in re-
production that did not sound like a hom.

TRUMPET

HIGHLY DIRECTIONAL
PROPERTIES OF HIGH-,
ER FREQUENCIES

| UNIFORM RADIATION
OF LOWER FREQUEN-
CIeS
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auditorium wherc you happen to be. If
the sound reaches you in some differ-
ent manner, it would not sound as
natural.

As another example, think of a
grand piano. When the top is closcd.
the sound from the piano is much
quieter than with the top open. But
this is not the only difference: the
character of the sound changes too—
not that one can pinpoint the change
in character as being a difference in
the evident resonances or frequency
response of the piano—it is a differ-
ence in the way the sound comes out.

This difference is due to the fact
that the sound board of a grand piano
is horizontal; it radiates downwards
from the under side of the piano, to-
ward the floor; and it also radiates
upwards and is reflected from the top.
when this is supported at its conven-
tional angle as shown at Fig. 2. The
combined radiation of sound waves
due to this effective double source pro-
duces the sound recognized as charac-
teristic of a grand piano. ‘No other
form of sound radiation can quite du-
plicate it.

The grand piano is one example of
a wave that is not longitudinally prop-
agated. The waves emanating from
top and bottom of the sound board are
out-of-phase—one pushes when the
other pulls. This means that air par-
ticles in the path of sound away from
the piano have a movement that is
partially up and down, instead of sim-
ply to and fro.

This aspect would probably not be
so important, were it not for our bin-
aural perception. To prove how bin-
aural perception helps distinguish
sounds one from another and identify
the characteristics of individual sound,
it is instructive either to make a re-
cording with a microphone well away
from the source of sound and then lis-
ten to the reproduced sound on play-
back in the same room or to listen to
the sound on headphones and compare
the sound in the headphones with the
sound in the room.

In either case a distinct difference
will be noted. The sound received by
the microphone and recorded, or re-
layed to the headphones; as the case
may be, not only lacks the character
of the original sound, but also pos-
sesses an apparently emphasized de-
gree of room reverberation. The room
sounds twice as “echo-y” as it does
listening to the live sound.

The reason for this is that our two
ears can discriminate between the
original sound and the echo, for exam-
ple, due to the fact that they travel in
different directions around us, but the
microphone has no means of discrimi-
nating between sounds from different
directions.

The use of a ribbon or other direc-
tional type of microphone will help to
reduce the excess reverberation effect.
but it will not convey a more satis-
factory impression of the original
character, for the reason that it dis-
criminates against the reverberation.
rather than enabling it to be heard as
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a separate entity, as happens, subcon-
sciously, in the original.

This is the principal reason why
various systems of so-called sterco-
phonic sound achieve a greater real-
ism for many presentations than any
single loudspeaker system. Sterco-
phonic improves many presentations,
but still sounds unnatural with some
program matcerial.

From the [oregoing it becomes evi-
dent why different loudspeakers with
apparently identical responses do pre-
sent different instruments more effce-
tively. A loudspeaker, for example, that
has a tweeter ejecting a narrow angle
of sound will present trumpets more
effectively, because the radiation of
the reproduced sound is more like the
radiation from the original instru-
ment. The lower [requencies get dis-
tributed uniformly into the room,
while the high frequency components
get squirted from the tweeter rather
like the original trumpet.

A large reflex cabinet with various
vent arrangements and apertures, per-
haps down both sides, for sound to
emerge from or a folded horn, gives a
more realistic presentation of grand
piano music than a single direct radi-
ator type unit, for reasons that be-
come cvident from the foregoing dis-
cussion of the characteristics of a
grand piano.

Placement in Listening Room

One could go on to a detailed dis-
cussion of many other instruments and
kinds of presentation, but there is just
onc more feature to be mentioned
which contributes to the differences
between loudspeakers. This is the ef-
fect of the room in which they are
placed and their position in that room.

All our living rooms are shaped like
some kind of large box, with definite
dimensions, and any box tends to be
an acoustic resonator at a whole se-
quence of frequencies. The funda-
mental frequency will be the one at
which the whole volume of air in the
room resonates, and above this there
will be a whole family of resonant fre-
quenc’es set up by reflections hetween
the wall opposite the spcaker and the
onc behind it. Each member of the
family of frequencies will he charac-
terized by the fact that its half wave-
length will divide into this room di-
mension an integral number of times.

When the loudspeaker is placed
against one wall facing the opposing
wall then the particular family of fre-
guencies emphasized by that dimen-
sion of the room will get emphasized
in the reproduction from the loud-
speaker. If the loudspeaker is moved
to a different wall, or where the di-
mension of the room happens to be dif-
ferent, then a new family of frequen-
cies will get emphasized and change
the apparent tone of the loudspeaker.
This is illustrated in Fig. 3.

This explains why even the same
loudspeaker put in different positions
in the room sounds entirely different.
Maybe when placed along one side
wall, the family of frequencies that
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Fig. 2. Part of the character associated with a grand piano is due to its own partic-

ular way of propagating sound, shown here. As a result, the wave radiated is not
the conventional longitudinal type of vibration, but appears to be transverse, at
least in normal sized studios. If this kind of propagation is not duplicated, some
of the “grand piano sound” inherent in the instrument will be irrevocably lost.

gets emphasized happens to coincide
with natural resonances of the speak-
er itself and the result is that the
speaker sounds particularly peaky;
whereas placing it against another
wall tends to minimize these same
resonances and the response sounds
much smoother in general.

Usually the best position for a loud-
speaker is in the corner of a room fac-
ing diagonally across it. In this way
none of the natural reflections of the
room get emphasized particularly al-
though, of course, standing waves are
set up at various frequencies.

Summing up, then, we can see that
loudspeakers sound different because
of : (1) The peculiarities in their con-
struction that contribute to their fre-
guency response, and particularly the
effect that these peculiarities have on
transient reproduction; (2) Nonlinear
distortion that introduces a degree of
intermodulation that is sometimes not
suspected; this generally tends to con-
fuse the clarity of sound. In fact, the
better a loudspeaker is in this respect.
the more readily will the other two
defects described here be observed.
The confusion of sound caused by in-
termodulation in earlier loudspeakers
actually was partly responsible for
convincing listeners that the repro-
duction was more faithful than it real-
ly was, because it disguised the other
effects we have mentioned; and (3) Fi-
nally there is this question of the
wave pattern distributed by a loud-
speaker.

It would seem from our discussion
that no single loudspeaker system
could reproduce equally well all kinds
of sound material. Maybe this is an
argument for setting up a listening
room with a variety of reproducers,
rather like an audio center, so that
one can select the type of reproducer
best suited to the program material
being handled at the moment. In any
event, this kind of variation is a very

wwWw americanradiohistorv com

useful feature from the viewpoint of
loudspeaker manufacturers, because it
enables them to make a variety of
loudspeakers, all of which find a mar-
ket because they serve a useful pur-
pose. It is impossible to establish one
particular unit as universally best.
We have not mentioned the differ-
ences in characteristics of individual
people’s ears, a term which we will
take to include both the organ of hear-
ing and the translating faculty of the
brain! This again modifies the impres-
sion received and accounts for the fact
that tastes differ—why different peo-
ple will give you different answers as
to which is the best sounding speaker.
But let’s not start all over! 30—

Fig. 3. How speaker placement in a room can
affect response. At (A) and (B), curves
representing the character the room adds
to sound when the speaker is against an
end and a side wall respectively, in a
room approximately 20 by 12 feet. The var-
iations at the lower frequencies are. due
to characteristic resonances associated
with room dimensions and speaker place-
ment; the rapid fluctuations at higher fre-
quencies are due to standing waves set
up by reflections from all kinds of sur-
faces in the room. and vary considerably
from point to point. The fluctuations re-
sponsible for more noticeable differences
in tone are those at the lower frequencies.
At (C). the response of a loudspeaker with-
out room effects and at (D) and (E). the
same speaker in positions corresponding to
curves (A) and (B). Note that the peaks
in (D) are accentuated, while those in
curve (E) are minimized. Refer to article.
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The sets shown here are in

production and heing sold.

Why are modules used? Are

they to be replaced or can

they be repaired when had?

and the racing page appear to be
conventional receivers; they are
however, the first commercially avail-
able sets which use a recently developed
component which promises to revolu-
tionize the manufacture of electronic
equipment and its servicing. The com-
ponents are modules and their use in
electronic equipment enables the man-
ufacturer to utilize automation to a
higher extent than heretofore possible.
The use of printed wiring has many
advantages for the manufacturer—it
is cheaper, more uniform, and can be
produced more rapidly than conven-
tionally wired chassis. However, one
potential advantage of the use of
printed-wiring boards has not been
realized and that is the saving of
space. Circuits using printed or etched
wiring with conventional components
occupy about the same amount of
space as a conventional chassis with
point-to-point wiring. This is due to
the fact that components must be
placed side-by-side and the “wiring” be
fairly wide for satisfactory conduction
since it is rather thin. Also, an appre-
ciable amount of the circuit board is
used to insulate the “wires” from each
other. The use of modules overcomes
these drawbacks and allows for the
most efficient use of printed wiring.
Note the chassis used in the Motor-
ola model 66L1 portable radio. Just

THE radio and television sets on this

Three Emerson a.c.-d.c. table model radios using modules are shown here. They
are the model 853 (above), model 852 (below) and model 851 (below right).

40
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odularized
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about all of the convenuonal fixed
components in this chassis have been
modularized, i.e., printed or placed
onto wafers which are then stacked
vertically and connected as a unit to
the chassis. The large electrolytic ca-
pacitor, selenium rectifier, i.f. trans-
formers, tuning capacitor, volume con-
trol, and switches are not modularized
because of their size or function.
Actually, therefore, the amount of
space taken by the complete chassis
is little more than the volume of the
components themselves This allows
for the ultimate in compactness and
the greatest amount of flexibility in
the design of the final product. There
are other advantages to the manufac-
turer in the use of modules. The
circuits can be more rigidly controllec
and are more uniform because the
manufacture of modu:.es is completely
automatic; they are even tested by
the same machine that makes them.

The total price of a module of five
wafers, for example, is at. present
higher than the price of the same five
conventional components wired into a
chassis separately. However, this price
differential will most certainly dis-
appear with large-scale production and
use. As a matter of fact, the cost of
using modules will be less than that
of using conventional components be-
cause of the savings in labor and time.

Modules allow a degree of standard-
ization not yet attained in the elec
tronics industry. It is conceivablza that,
in time, three or four standard mod-
ules will be combined in various ways
to make any radio receiver. The same
can be true for TV. This will simplify
the stocking of parts and will make
for less expensive inventory.

For the consumer, the use of mod-
ules means ultimately lower cost prod-
ucts. With the decrease of labor cost
and, eventually, parts cost, will come
a decrease in price of radio receivers
and most certainly television sets.
Whether modularized equipment will
require less servicing has not yet been
determined and to this end one experi-
ment being carried out by the Emer-
son Radio and Phonograph Corp. is of
interest.

Among the television receivers now

RADIO & TELEVISION NEWS
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marketed by this company are two
chassis which contain modules in part
ol their production runs. Half of these
chassis contain a printed-wiring panel
using conventional components; the
other half contains a similar printed-
wiring board using modules. The con-
sumer will not know which set he has,
but the manufacturer will, and is
keeping close watch on these sets. In
this way, Emerson will be able to
make very accurate comparisons as to
the cost, operation, and serviceability
of modularized receivers. The basic
models used in this experiment are
the 1200, 1202, 1208, 1208, and 1220.
The chassis involved are the 120325
and 120306. Each of these models has
a u.h.f. counterpart. The section of the
receiver which is modularized consists
of the vertical and horizontal oscilla-
tors and sweep circuits.

Servicing

When defective, modules are re-
placeable like vacuum tubes, except
that they must be unsoldered from the
circuit. Special tools for this purpose
are now or will shortly be available.
One new item is a small soldering pot
which contains a molten solution of
solder. The bottom of the printed-
wiring board, where the module is
connected, is dipped into this pot. The
hot solder melts the connections hold-
ing the module onto the board and the
module may be taken off with case.

Another tool which may be shortly
available is a special soldering iron
and soldering gun tip, shaped in such
a way that it engages all of the mod-
ule connections at the same time,
allowing them all to be heated simul-
taneously for removal.

In general, when trouble is encount-
ered in a module, it is advisable to
replace it. Replacement modules for
the ones used in the HEwmerson and
Motorola receivers are now available
from their distributors and cost be-
tween $2.50 and $3. With widespread
use of modules, it is fairly certain that
components manufacturers will make
modules available through regular
electronics parts distributors.

When necessary, modules can be re-
paired. A faulty wafer or individual
October, 1956
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coniponent may be tracked down in
the same way as is presently done in

conventional circuits. “Risers” or verti-

cal wires are used to connect the vari-
ous wafers together and to the circuit
board. Conventional test equipment
can be used to test the components
which appear between the various
“risers” and connecting points. If a
faulty component is found, a new con-
ventional component may be wired
into the circuit right on the printed-
wiring board on the opposite side from
the module. Although modules can and
(Continued on page 173)

Emerson model 1202 (below) and model 1220
(right) TV receivers using one modularized
printed-wiring board (shown in insert).

The Motorola a.c.-d.c. — battery
portable radio model 66L1 shown
on the left uses the modularized
printed. chassis shown on right.

www americanradiohistorv com
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Note how compactly the modularized
chassis fits into the Motorola set, above.
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Hints for installing the new Admiral low-priced color

sets — also, unusual color TV circuits are explained.

Fig. 1. Rear view
of the Admiral 28Y1
color TV chassis used
in model numbers
C222C6 and C222C7.
The high-voltage cage

has beenremoved’

to show all parts.
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stallation. The basic installation
and convergence procedures re-
quired by the Admiral color TV re-
ceivers using the 21AXP22A three-gun
color picture tube (see Fig. 1) are de-
scribed in detail in the service notes
for these sets. These should be studied
very carefully before an installation is
attempted. A few basic installation
rules which apply to the Admiral sets
will be reviewed here for emphasis.
. The service technician should be
equipped to disable the various safety
interlocks incorporated in these sets.
A clip lead can be used to bypass the
interlock switch behind the picture
window. A common installation and
service tool will undoubtedly be the
plastic ‘“plug” required to disable the
high-voltage shorting interlock when
the cabinet back is removed.
Although the metal parts of the pic-
ture tube aré demagnetized by the
factory before the receiver is shipped,
they sometimes become remagnetized
before the receiver is finally installed,
making it impossible to obtain satis-

GOOD service begins with a good in-

factory purity and convergence. As a
precautionary measure to avoid lost
time, many technicians routinely de-
magnetize the picture tube with the
receiver in its final operating position
in the customer’s home, before making
any adjustments. This means that an-
other service tool for color will be a
suitable degaussing or demagnetizing
coil. These can be purchased, or the
technician can wind his own. About
400 turns of No. 20 magnet wire
wound on a 12- to 14-inch diameter
form and equipped with a long a.c.
power cord, works very well.

The color stripe signal transmitted
by many TV stations consists of a
burst of 3.58 me. appearing just before
and immediately following the hori-
zontal blanking pulse in the composite
black-and-white video signal. Since,
therefore, the receiver color circuits
are gated on by this stripe signal only
during horizontal retrace time, it is
necessary to shift the phase of the

Fig. 2. Partial schemaiic diagram of Q1pFo. ) : :
g EE{ = horizontal oscillator so the horizontal

the chroma circuits of the Admiral 27Z1.

u . . .
10 60L6 358 172128H7 172 12BHT 22x 125 3 flyback pulse will coincide with at

IS':'I(ZZNGRAO'MBAAMR S12v CHROMA OUTPUT F_ci 22 R-Y OEMODULATOR s-vesmonuumal [575 oo, E least part of the 3.58 me. color strlpe
oxy gL 22 lo-v,, 5% burst immediately following the blank-

ing pedestal. Shorting the color stripe
test point on the back apron of the
Admiral chassis to the chassis pro-
duces the necessary phase shift of the
opro. gig‘ horizontal sync pulses, thus shifting
5 the phase of the horizontal oscillator
and allowing the color stripe to be
) correctly reproduced with the receiver
350 | [/26U8 1 otherwise properly tuned and adjusted.
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such as amplifier design, can be

done with precision. Speakers, as
the last few articles in this series
have indicated, are not such an exact
science; room acoustics is partly exact,
partly guesswork; the design of speak-
cr mountings and enclosures can be
undertaken on a strict mathematical
basis. But when you come to the prac-
tical usage of speakers in their en-
closures in yowr listening room, there
is a combination of unforeseen factors
that makes the final decision a matter
of quite exccptional difficulty. Here,
more than anywhcre else, the decision
comes from the sort of reproduction
you like, and it could be that what I
like is not what you like. Yet through-
out this secries the aim is to guide you
into achieving realism, that is, free-
dom from distortion.

The response of a speaker measured
in free air is directly associated with
its design. If it were a perfect speaker
with a linear response it might not
sound so good in a room with non-
linear characteristics as another with
a less perfect performance. The de-
fects of the speaker might neutralize
the defects of the room. But a perfect
speaker’s response is modified by the
way it is mounted or housed, and no
mounting is perfect; every type, flat
baflle, cabinet, or horn, has its own
acoustic properties, for none is acous-
tically inert. When the speaker is used
in your nonlinear listening room, four
sets of data affect the final perform-
ance—the speaker in free air, the be-
havior of the mounting or housing,
the performance of the speaker when
mounted, and the room acoustics.
These four factors cannot be merged
in any precise and scientific manner,
but I can lay down for you a number
of guiding principles to bring some
sort of order out of the seeming chaos.

There are as many different ways

October, 1956
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Part 7. A discussion of loudspeaker baffles and enclosures

and the important role they play in realistic reproduction.

of mounting or housing speakers as
there are designers who had a brain-
wave. Some enclosures work very well
with certain speakers, because the en-
closures were designed to neutralize
the defects of the particular units for
which they were designed. Some speak-
ers work well with horns, others do
not; some work better on flat baffles
than in boxes, and so on. What you
must not do is to choose a speaker
that appeals to you for certain rea-
sons, an enclosure that may make an
entirely different appeal, and bring
them together in a room without re-
gard to any other consideration than
where the combination looks best or
is most convenient. Of course, you
can do just that if you want to, but
the odds against your getting realistic
reproduction are pretty high. What,
then, is the best way of setting about
the problem?

Flat Baffles

At low frequencies, the sound waves
from the front and back of a speaker
diaphragm must be separated, because
the sound from the front is 180° out-
of-phase with respect to that from the
back. At medium and high frequen-
cies the wavelength is too short for
cancellation to occur, but bass fre-
quencies have wavelengths up to sev-
eral feet. Without some form of baffle
reproduction of low frequencies is im-
possible, and a large baffle is needed
for very low frequencies. Fig. 20
shows the bass attenuation resulting

www americanradiohistorv com

from the use of various sizes of finite
circular baffles. You will notice that
an 8-foot diameter baffle causes a loss
of 5 db at 70 cps, so the problem is a
very real one, for where can we place
even an 8-foot baffle in a room without
it being an eyesore? Note particularly
a point not always realized: you can't
make good this loss by giving the am-
plifier a bass boost, for the loss is in-
herent in the mechanics of the sound
waves themselves in relation to the
baffle; if you try bass boosting you
are, in effect, pouring your audio watts
down the drain.

From time to time audio enthusiasts
have decided to put up with the in-

“convenience of a large baflle in the in-

terests of high fidelity, but there are
two reasons why they didn’t get it. Of
course, they got the bass, but they got
other things they didn’t bargain for.
It is not difficult to appreciate that a
large baffle is likely to be less rigid
than a small one unless it is very thick
and heavy. Since all baflles are flex-
ible to some degree, they will bend
when “activated” by a speaker. Every
baffle has its own natural resonant
frequency, which you can prove for
yourself by hitting it with your closed
fist. But it also produces harmonic
frequencies, for the thud you hear
when hitting it does not sound like
the note of a pure sine wave. The har-
monics are the result of the baffle
noding; second harmonic nodes occur
by bending across a diagonal or a
midway axis; third harmonic by bend-
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Fig. 21, Waves radiating from speaker are
reflected from baffle, causing interference.
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Fig. 22. Mounting a speaker in a wall. (A)
Speaker on small baffle on the far side of
the wall from the listening room. The
hole in the wall should be funnel-shaped,
smoothed off with plaster. (B) Speaker
mounted in the wall. Front baffle covers a
hole twice the diameter of the speaker.
The hole can be circular or square but
must be “radius-ed” off with Fiberglas or
similar material. In each case the treat-
ment is needed to avoid “tunnel effect.”

ing across two axes dividing the baffle
into three equal zones, and so on. Har-
monics up to the Tth can be per-
ceived, and in this way a speaker may
reproduce a sine wave
pure note, but the activated baffle be-
comes a producer of complex notes.
The cure for this is to make the baflle
as stiff as possible by strong bracing,
particularly along the outer edges.
Another form of distortion occurs
even with an infinitely rigid baffle. Fig.
21 shows a section of a speaker mount-
ed on a flat baffle. The emergent
sound waves have a hemispherical
form and partially impinge on the
front of the baffle. From this they are
reflected in the way I have described
in an earlier article. In the diagram
the emergent waves are shown by
solid lines, the reflected waves by
dashed lines. These waves mutually
interfere and cause uneven response.
Finally the placement of the speaker
on the baffle has a bearing on the re-
sponse. The effective size of the baffle
is the shortest distance from the cen-
ter of the front of the speaker, round
the baffle, and on to the center of the
back. This distance is equal to the
diameters of the circular baffles cov-
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input as a-

ered in the graph of Fig. 20. In a
square baffle, those parts outside the
circle can have no baffling effect. If
the speaker is exactly in the center of
the baffle and a response curve is
taken of the speaker so mounted,
there will be found a characteristic
narrow dip in the lower register. This
can be avoided by placing the speaker
off center or making the baffle of ir-
regular shape, but the effective baffle
size is reduced, for still the shortest
path from front-to-back determines
the bass cut-off.

The only truly satisfactory flat baf-
fle is the time-honored one of mount-
ing the speaker in a wall between two
rooms. Such a baffle is virtually in-
finite, it is rigid, and, with suitable
draperies, is non-reflecting. The short
tunnel in the wall should be flared at
not less than a 45° angle outwards

© from the speaker when the speaker is

mounted on the far side of the wall
from the listening room. If the front
of the speaker is flush with the wall,
then the hole in the wall must be
about twice as large as the speaker,
the front sealed with a small thick
baffle, and the empty space filled with
Fiberglas or similar sound absorbing
material. See Fig. 22.

From what has been said it will be
fairly obvious that closet and cup-
board doors do not form very good
baflles, unless they are strong and
thick. Moreover the space behind the
door may cause undesirable rever-
beration effects, which will be consid-
ered more fully in the next section.

Folded Baffles

The flat baffle can be made more
compact by being folded into a box.
As before, the effective baffle size is
the distance from the front of the
speaker, across the front, along a side
and on to the back of the speaker. As
far as pure baffling is concerned it is of
no consequence whether the box type
cabinet is large and shallow or small
and deep, but there is a great differ-
ence in the acoustic properties of two
such enclosures.

A box baffle partially encloses a col-
umn of air; this air will resonate at a
frequency determined by its volume,
as happens with organ pipes. For a
given size of pipe the frequency of the
emitted sound depends on whether the
pipe is open or closed (‘“stopped”). An
open back box baffle resembles a short
wide pipe; a closed box baffle is like a
stopped pipe. A shallow box baffle has
very little air column resonance, and

Fig. 23. Deeply chamfered cabinet edges
give smoother bass response. See text.
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$0 needs no treatment except bracing
to prevent cabinet resonance. A deep
box baffle (of cubical shape, for exam-
ple) has a pronounced air column res-
onance, and lining it with sound-ab-
sorbing material has no effect on this
resonance. The lining will help damp
out cabinet resonance and standing
waves caused by reflection from the
interior sides of the box, but the con-
tained air is still in the box.

Whether the back is closed or open,
distortion caused by reflected waves
(Fig. 21) will occur. The distortion is
revealed by an irregular response par-
ticularly at the lower end of the fre-
quency spectrum. It has been proved
that these irregularities can be
smoothed out by chamfering the edges
of the cabinet, as shown in Fig. 23. If
the box is quite spherical there are
no irregularities at all, as could be im-

"~ agined from a consideration of the dis-

position of the reflected waves; but a
spherical enclosure is an extremely in-
convenient thing to make. Chamfered
corners are, therefore, the best com-
promise, and if the floor-type enclos-
ure of Fig. 23B is adopted, the speak-
er should be located so that it is not
equidistant from the top and sides,
nor in the center between top and bot-
tom. An intermediate position will be
the best way of obtaining an asym-
metrical baffle to avoid the dip men-
tioned previously.

This type of enclosure, since nothing
can be done to eliminate air column
resonance, should be rather large and
shallow, which suggests the floor type;
but if such an enclosure is placed
against the wall, the air is trapped
and the air resonance will be pro-
nounced. With a definite closed back,
new problems are encountered, and
these will be discussed later. For the
moment I just point out that cab’nets
of the Fig. 23B type should be p aced
across the corner of the room and the
top should not be of triangular form
to close the gap between cabinet and
walls.

Hartley "Boffle"

I describe this specialized enclosure
not for any commercial reasons but
because it is a unique design of some
general interest. There is quite a
strong feeling among many acoustic
engineers that the reproducing system

‘should have no resonant properties at

all. It is argued that resonances are
tricky things to deal with, and the
safest way out is to prevent them
happening in the first place. This has
always been my belief, which led me
to designing speakers that had no audi-
ble bass resonance, even if the con-
sequences were a reduction in sensi-
tivity through the need for very free
cone suspension.

I knew that a hole in the wall was
as near a perfect flat baffle as we can
ever get, but very few can manage
this happy state of affairs. Putting
the speaker in a closed lined box simu-
lates an infinite baffle, but the en-
closed air resonates. If the whole of
the space inside is filled with sound
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absorbing material to eliminate the
air resonance, the freedom of suspen-
sion of the speaker will be impaired
owing to the stiffness of the air com-
pliance.

The inert non-resonant device 1
finally produced I called a “Boffle,” an
abbreviation of box baffle. A cross-
section is given in Fig. 24. It is quite
unlike any other form of enclosure,
for it is an acoustic filter. In electrical
filters we have inductance, capacity,
and resistance; in mechanical filters
(and acoustics is a form of mechan-
ics) the elements are masses, spr.ngs,
and friction. In the “Boffle” the sound
waves from the back of the speaker
hit the second screen (the first is
merely an anti-reflection device); if it
were not perforated the screen would
he unduly stressed, so part of the
pressure passes through to the third
screen, and so on. The diagram shows
two graded filter stages, but except in
deep cabinets, one filter with up to 8
screens is all that is necessary. The
semi-porous screens of carpet felt act
as masses, their slight elasticity and
the air pockets between the screens as
springs, and their acoustical semi-
transparency as friction. The back
must not be rigidly closed, and all
that emerges from the rear is a very
low-pitched “‘grumble” which has no
harmful effect on the speaker output.
Wrapping the felt around the wooden
frames of the screens is an essential
feature of the device. The screens are
rather a tight fit in the box and the
felt is slightly compressed as the
screens are slid into place. Every part
of cach side is therefore properly
damped against nodes and resonances,
and thinner wood can be used for the
box than is necessary for any other
form of enclosure.

The “Boflle” has been described for
home constructors (“Radio-Electron-
ics,” February, 1956) with interesting
consequences. Designed for my own
speakers, I did not suppose it would
be much favored for housing speakers
that normally require a reflex enclos-
ure for neutralizing the bass res-
onance of the speaker. It turns out,
however, that owners of more conven-
tional speakers than mine have made
it up and like it very much indeed.
They say that the “Boffle” gives very
clean and clearcut reproduction having
noticeable ‘“presence.” This is due to
the almost complete suppression of
cabinet and air-column resonances.
With thesc removed, the bass resonant
frequency of the speaker is not un-
duly noticeable. These experiences
suggest that the “non-resonant school”
has some justification for thinking
that way.

Closed Box Baffles

The closed box “infinite” baffle dif-
fers from the hole-in-wall infinite baf-
fle, for in the former the air is trapped
and in the latter it is free. This has
a profound effect on the reproduction.
The closed box is a resonator, fre-
quently called a type of Helmbholtz
resonator, although the distinguished
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physicist did not invent it, but he did
analyze its properties. The air within
the box resonates at a frequency de-
termined by the volume, and the sharp-
ness of the resonant peak depends on
the reflective power of the internal
surfaces of the box. Moreover, about
25% of 3rd harmonic of the funda-
mental resonant frequency is gener-
ated when the air is activated by the
speaker diaphragm. In addition, for
reasons given in an earlier part of this
series, reflections from the sides of the
box create standing waves. All three
phenomena cause distortion and must
be eliminated as far as possible. The
sharpness of resonance is flattened by
lining the box with sound absorbing
material; if there is sufficient thick-
ness ofr lining the 3rd harmonic will
be suppressed, as will standing waves
at all but low frequencies. The basic
physical properties of a closed box are,
therefore, that it must be very strong-
ly constructed (since the bass is not
wholly absorbed) and lined with a
substantial thickness of acoustically
absorbent material.

Under these conditions it will be
found that interaction of the bass res-
onance of the speaker and the air res-
onance of the closed space results in
an effective raising of the bass res-
onant frequency of the speaker. The
larger the speaker cone the larger
must be the box, and as a rough work-
ing guide it can be taken that an
8-inch speaker requires 5 cubic feet of
cabinet volume, a 12-inch 14 cubic
feet, and a 15-inch 20 cubic feet. The
normal speaker bass resonance should
be as low as possible, which implies
free suspension, and, contrary to what
might be expected, the larger the cone
the “free-er” must be the suspension.
A large cone moves more air than a
small one, and the air trapped behind
the cone is what causes the rise in
frequency, hence, the need for larger
boxes with large speakers. If, there-
fore, you wish to use a small closed
box, a small speaker must be used
with it to avoid an undue rise in res-
onant frequency, but the small speaker
of conventional design is not very ef-
fective at low frequencies. This dilem-
ma can be avoided by providing some
form of air leak in the cabinet.

Vented Box Baffles

Robbins and Joseph have devised an
enclosure which is stated to be a mod-
ified Helmholtz resonator, and is
shown simplified in Fig. 25. The box
is not substantially larger than the
speaker itself, but a form of air duct
is provided by the space between the
small baffle carrying the speaker and
the front of the box. It is claimed
that this reduces the sharpness of the
resonance of the air within the box,
producing a two-peak curve compara-
ble to that of a reflex housing. If the
speaker is intended to reproduce the
whole frequency range, then, as point-
ed out in Part 1 of this series, the slot
should be vertical to secure horizontal
dispersion of the high frequencies.
Some models of the enclosure have a
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EXTERNAL BOX FREE FROM INTERNAL
SUCH AS GLUE BLOCKS PBSTRUCTIONS,

WO00 FRAMES FOR SCREENS
SCREENS OF STRETCHEO CARPET FELT

Fig. 24. Cross-section of Hartley “Boffle.”

Fig. 25. Section and front of R-] box baffle.

slot at the bottom, suggesting that no
attempt is made to reproduce the
highs, which makes the unit simply a
woofer. Obviously the performance of
the whole assembly must depend on
the size of the box, the size and bass
resonant frequency of the speaker, the
thickness of the air duct, and the size
of the slot. A comprehensive mathe-
matical analysis of these critical di-
mensions has not been published.

A different type of vented enclosure
is the acoustic labyrinth, shown in sec-
tion in Fig. 26A. This is virtually an air
column loading the back of the speak-
er diaphragm, in contrast to a horn
which loads the front. The operation
differs from that of the horn, for
whereas a horn gives correct loading
over the whole frequency range (if
big enough) the labyrinth can only act
as an efficient load at its resonant fre-
quency. The dimensions should be
such that the effective length of the
air column (taken along the center
line) is one quarter of the wavelength
of the bass resonant frequency of the
speaker. The wavelength, of course,
equals the speed of sound (1129 ft. per
sec.) divided by the frequency in cy-
cles-per-second. Under these condi-
tions the air column resonance will
neutralize the bass resonance of the
speaker. The whole of the interior
surfaces must be covered with sound
absorbing material to prevent reflec-
tions as far as possible. This will
cause considerable attenuation of the
high frequencies from the rear of the
speaker. A tweeter may be necessary
to maintain over-all balance.

Acoustic Phase |nverter

The most popular vented enclosure
is that usually called the bass reflex,
due originally to A. L. Thuras (U. S.

(Continued on page 156)
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A 2- Meter

REG PERKINS
W6ZYH

Grounded Gml__

Construction details on a broadband, air-cooled unit which

uses two 2C39A surplus tubes for stable two-meter operation.

article is not meant to be the ulti-

mate in 2 meter r.f. stages by any
means, but if you like to tinker and
experiment, here’s something to .sink
your soldering iron into. Just think, it
might make a good bookend to hold
up those old radio magazines, too.

With everyone bringing out his

THE device to be described in this

pet circuits of cascodes and cascades,
here’s another to add to the long list;
the author’s entry is a broadband
grounded-grid r.f. stage, air cooled,
which uses transmitting tubes in a
receiving circuit.

Before getting into the soldering
iron and screwdriver department, a
brief explanation of this air-cooled

Fig. 2. Complete schematic of preamp. The coils are hand wound. Refer to article.

T3
_8_.
¥ ¥ 00— 2caon
Vi

Lé

L CS\I

Ri

AMAAA

R1, Rs—40 ohm, 1 w. res.

Re, Ry—75 ohm, 25 w. pot (Ohmite Model H)

Rs, Rs—20 ohm, I w. res.

Ci, Cz Cs, Cy, Cs, Cs, C7, C3, Co—.003 pufd.,
600 v. mica capacitor

L1—4 t. HI12 en., Yo id., /” long, tapped

2Y5 t. from ground end

Le, Ls, Ls, Ls—16 t. #16 en., closewound,
5/16” i. d.

Li—6 t. #12 en., V5" id., 1V4" long, tapped
1Y, t. from ground end

Lr—6 t. #12 en., Yo" i.d., 1V, long

/1

R23 6.3VAC. 6.3VAC.
E X XY

I 17 V.A.C. l

. Vi, Ve—2C394 tube

TO RECEIVER

T2 B+ '
500-600V.

Ls—3 t. #14 bare copper wire with plastic
insulation

J1—Male and female coax connector

T1r—Balun trans. 4:1 ratio (D (lengthin ft.) =
492/f (me.) X .66)

Te—Fil. trans., 6.3 v. @ 1 amp., 6.3 v. @ 1
amp. (Single sec. 6.3 v. @ 2 amps. can be
used)

Ts, Ty—Small 117 ». a.c. fan (Barcol Motors
Model DY AB)
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Fig. 1. Over-all view of the two-meter,
grounded grid preamp. The chassis
measures just 8x5% x3% inches in all.

monster is in order. The tube chosen
was the 2C39A because it offers some

intriguing features. Now don’t do a
back-flip out of your chair; it's true
these tubes are expensive new but
there are surplus tubes on the market-
from many sources.

The interesting features of this tube
might help you forget its price. Con-
sulting a manufacturer’s data sheet
for the 2C39A or a radio handbook
you will see that the average mu is
100 and the transconductance is .
around 22,000 pmhos. This is a good
point in anybody’s book. Under actual
test conditions the transconductance
runs as high as 25,600 to 30,000 gmhos
in some cases. The tube is a ‘“natural”
for grounded-grid service because of
its unique construction. Some of you
420 mec. operators might keep in mind
that the 2C39A is ideally suited for
use on that band, at low voltage appli-
cations, for receiver front ends.

Another startling feature is the
power supply. If you have access to
one of your local power company sub-
stations, you’re all set. Not being able
to arrange such facilities, the author
used the old-fashioned method the
power company supplies and my old
GF-11 power supply which gave me
about 600 volts d.c. In operation each
tube pulls 35 to 90 ma., depending on
where you set the variable cathode
resistors. Consulting the data sheet
again you will see that the 2C39A
develops its high transconductance at
a plate voltage of 600 volts d.c and
70 ma. and-that the tube must be air
cooled. If you can sneak the rig into
the family refrigerator, you might ac-
complish something. You could try con-
fiscating the family vacuum cleaner
for cooling but ‘that is probably out,
unless you only want to clean up the
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ham shack floor. The author finally
settled for two small 117 volt a.c. fans,
which can be purchased at most local
radio houses.

A few of you are probably shaking
your head and muttering: “Why spend
all that money on tubes and look at
the power requirements.” Yes, it’s true
it pulls enough current to run a good
sized transmitter on 2 meters but most
ham shacks usually have one or two
universal power supplies that can be
used and if you inquire at enough sur-
plus houses a pair of tubes can be
bought fairly cheap.

Now that all the readers have been
scared off, let’s continue. The unit
described here is presented without
any fancy claims of signal-to-noise
ratio, db gain, or umteen pages of
mathematics. The circuit is a basic
grounded-grid adapted for use with
the 2C39A. Each tube is very effec-
tively shielded from the other by oper-
ating one tube upside down and by a
shield between the two tubes. The
tubes are highly stable in operation
and there is no sign of oscillation with
either tight or loose coupling.

The entire r.f. stage was constructed
and tuned to the middle of the 2-meter
band with only a grid dip meter and
no adjustments were found necessary
when the unit was put into operation.
If no grid dip meter is available, very
little adjustment will be needed if the
circuit of Fig. 2 is followed.

You will notice that there are no

means for tuning either tube. The pre- .

amp was made broadband so that it
wouldn’t be necessary to twiddle dials
all night on those weak ones.

For those who like the feel of at
least being able to control this mon-
ster, two variable cathode potentiom-
eters were provided to adjust the plate
current and the gain on weak signals.

The balun transformer shown in
Fig. 2 (7)) should be used for best
results when using a balanced feed-
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Fig. 3. Mechanical details of the tube mounting and contact fingers.

line; otherwise, a loss in gain will re-
sult. The tap on L;, shown in Fig. 2,
indicates that C: is connected at 2%
turns from the cold end. A slight re-
duction in gain will be noticed on an

“S” meter if the tap is moved back
1 turn. The tap on L, offered the same
results when Cs was moved 1 turn.
The coupling of L: and L; should be as
(Continued on page 162)

Fig. 4. (Left). Bottom view of the preamplifier showing V. on the left. L; and Ls are shown at the bottom left. The shield sepa-
rating Vi and V: shows a section of copper tubing protruding through the shield. This was added after the unit was built and
is used with a high-pressure blower. L; and C, are visible at right of shield. The coaxial connector is input from the antenna.

Fig. 5. (Right). Top view showing L, connected to the plate contact ring of Vi. The r.f. chokes, L; and Ly, are shown at
the top right of the photograph with Rs; and R, to the left of the r.f. chokes. The twin-lead is the output to the receiver.
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By J. P. NEIL

Fig. 1. Over-all view
of the author’s iran-
sistorized amplifier,
It is housed in a
3” x 3%"” x 2W”
interlocking cabinet.

Details on a single-stage unit which can be used as an

audio preamp, in Geiger counters, or photoelectric cells.

seals at the National Motor Bear-

ing Co., Inc. of Redwood City, Cali-
fornia, required development of a spe-
cial audio amplifier. For a number of
reasons it was decided that a trans-
istor amplifier would be most suit-
able. The basic requirements were:
low-frequency response to less than 10
cps; high-impedance input and output,
consistent with a high voltage gain;
and a minimum of or, if possible, no
distortion.

Although the practical application
in this case is of interest only to a lim-
ited number of readers, there are many
other uses for such a unit. This am-
plifier is particularly applicable as a
preamplifier for crystal microphones or
crystal pickups which feed into a sub-

AVIBRATION study problem on oil

sequent high-impedance stage or, as in
the author’s case, directly into an os-
cilloscope for wave and distortion

analysis.
Other possible applications include
Geiger counters or scintillometers;

water, gas, and air pipe locators; high-
imredance bridge circuit amplifiers for
instrumentation purposes; computers;
poiice investigation devices; and pho-
toelectric cell amplifiers, to name a
few.

Development of Unit

The fact that even the best high-
fidelity transformers are limited in
their very-low-frequency responses is
well known. Transistor transformers
are no exception, in fact, are very poor
in this regard, as it soon transpired.

Fig. 2. Curves for the CK721 transisior when used as a voltage amplifier (maxi-
mum sensitivity) with RC-coupling and schematiic of the finalized amplifier circuit.
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A number of such circuits were tried
with wvarious components, but found
quite inadequate below about 80 cps.

Resistance coupling was next at-
tempted with the idea of using a high-
impedance grounded-collector stage
followed by a grounded-emitter out-
put stage. This combination produced
very low gain, in fact, about that equal
to the inherent noise level. A single
grounded-collector stage gave less
than unity gain as a voltage amplifier,
hence this system was abandoned.

At this point it was decided to try
checking the characteristics of an RC-
coupled grounded-emitter stage. It was
soon apparent that this might prove
satisfactory if the input signal voltage
is limited to a relatively low value, in
order to avoid distortion, irrespective
of frequency. Optimum voltage gain
is, of necessity, intimately associated
with high-impedance circuits (i.e., low
current) in any amplifier. A program
for determining optimum component
values under simulated operating con-
ditions was undertaken. This consisted
of first holding a particular resistance
constant while varying all others, and
second, adjusting all simultaneously in
small increments or decrements. It
was found that more than .02 volt in-
put would saturate the CK721 and
that at less than about .0005 volt the
signal-to-noise ratio was poor. As a
compromise, an input voltage of .001
volt from a crystal vibration pickup
was used during the following tests.
The pickup was excited by a head-
phone in turn driven by a signal gen-
erator over a range of 10 cps to 10 ke.

The graphs of Fig. 2 demonstrate
the relations which existed to a first
approximation and with an estimated
accuracy of not more than two signifi-
cant figures. Component values noted
on the various curves are those listed
for the circuit shown in the inset.

For those who may be interested in
industrial transistor research and ap-
plication developments or perhaps as
a college thesis problem, it may be
worth noting that the graphs of Fig. 2
appear to be exponential (or logarith-
mic) in form. That is to say, they take
the general form of R; =k X e or
R: =k X 2" (or log R;=1log k + q log
%) where 2 = Ra, Rs, or R; as the case
may be. As a general guide it should
be noted that (a) with Rs; and R, fixed,
Rs increases as R. increases; (b) with

(Continued on page 138) -
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A $500 color TV set and 9
other models plus complete
service contracts may make

this the first big color year.

N INDICATION that 1957 may be
Aa big year for color TV can be

seen in the fact that the new line
of RCA color sets includes a total of
ten different models, grouped into
three basic series, “Special,” “Super,”
and “Deluxe.”

All RCA color receivers use the 21-
inch rouvad, three-gun, shadow-mask
tyrz color picture tube with a viewing
arca of 254 square inches. They are
all automatically usable for -either
color or monochrome broadcasts and
while the basic models feature a v.h.f.
tuner, a u.h.f. tuner is optional in
areas where both types of reception
are available. The inclusion of the
u.h.f. tuner is indicated if the receiver
model number is followed by the letter
aggn

Lowest priced of the RCA sets is the
“Special” series which actually con-
tains only the “Aldrich,” Model 21CS-
781, with a nationally advertised list
price of $495. This is a table model
available in mahogany or limed oak
with a matching stand provided at
extra cost. The “Super” series is the
medium-priced line with three sets
from $550 for the “Stanwyck” consol-
ette to the “Dartmouth” consolette at
$650. For the higher-priced market, a
total of six models are offered rang-
ing from the *“Whitby” open console
priced at $695 to the “Wingate” at
$850. The latter is a colonial style
full-door console and is made of maple
and French walnut veneers and solids.

All RCA color receivers are now be-
ing shipped with the picture tube in
place and should, in theory, be very
simple to install. In practice there are
several problems which are likely to
crop up and RCA discourages the av-
erage customer from installing the re-
ceiver himself. One of the problems is
the misadjustment of various color
controls which may occur in transit.
Another is the frequent limitation
which an apparently good antenna
shows when a color receiver is con-
nected to it. Ghosts, smearing, and
limited bandwidth or detuning are
sometimes tolerable in black-and-
white sets but are quite objectionable
when color transmissions are received.

Still another problem is the occa-
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Mr, David Sarnofi,
Chairman of the
Board, RCA, shown
here presenting a {
$500 “Aldrich” color
TV with 21" tube.
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sional magnetization of certain com-
ponents of the receiver due to trans-
portation. This occurs when any ferric
metal is moved across the magnetic
lines of the earth, and may result in
color impurities and/or poor converg-
ence. A special demagnetizing coil is
used to remove this defect.

Service

The RCA Service Company offers
several plans for the installation and
service of color sets. For installation
alone their regular charge is $25. This
applies in cases where a usable antenna
already exists and where no special
couplers or divider networks are re-
quired. Installation of the receiver and
final adjustments on both color and
monochrome transmission only are in-
cluded in this price.

All components in the color set are
guaranteed for 90 days. The color pic-
ture tube is guaranteed for a full year
like new black-and-white picture
tubes. In addition, most dealers rec-
ommend that one of three RCA Serv-

ice Co. service contract plans be taken -

at the time a color set is purchased.
One plan provides installation to an
existing antenna and a full year of un-
limited service at a cost of $99.50.
This contract includes both labor and
materials for any defect or trouble
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that might occur within the first year.
The black-and-white set 1-year service
contract with this company costs $59.

Optimistic customers may feel that
the first three months are the most
critical and for them, RCA offers a
90-day service policy which also in-
cludes installation to an existing an-
tenna and unlimited service for the
period stated. This 90-day policy costs
$39.95.

Still another plan provides installa-
tion, 90-day service, and one year
parts guarantee. The price of this con-
tract is $69.50 with a flat charge of
$7.50 for each service call after the
90-day period.

All of the preceding service and in-
stallation charges are based on the
presence of a usable antenna. Install-
ing a roof or window antenna in the
New York metropolitan area, for ex-
ample, costs a flat $35. Special instal-
lations requiring more elaborate equip-
ment naturally run higher.

Recent experiences of many TV
service technicians seem to indicate
that antennas which have been up for
five years or more should be replaced
when a color TV set is installed. The
mechanical mounting as well as elec-
trical connections are often so badly
corroded that the replacement might

(Continued on page 124)
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Fig. 1. Indian-head pattern
slide being inserted intc the
“Dyna-Scan” picture and pat-
tern video generator. When
attached to a TV receiver,
this patiern appears on the
picture tube, A dot paiiern
slide or photo is reproduced
on a TV set in same manner,

By MILTON S. KIVER

ably one of the most versatile

pieces of video equipment that has
yet been produced. In essence it is a
camera which reproduces still pictures
and these can take almost any form
imaginable. For example, suppose it
is desired to check the over-all fre-
quency response of the video section
of a television receiver. To do this, a
conventional test pattern slide is in-
serted into the scanner, and the scan-
ner signal is then applied to the tele-
vision receiver. The appearance of the
pattern on the picture-tube screen
shows exactly how the receiver is per-
forming.

This is but one use; there are ac-
tually many more; for example, test-
ing the shading and contrast capability
of a receiver and its vertical and hori-
zontal linearity, special video ampli-
fier checks, and static and dynamic

AFLYING-SPOT scanner is prob-

convergence in color receivers, among
others. There are, in addition, non-
servicing applications of this device
because this is a miniature video
transmitter capable of lending itself to
paging systems at conventions and to
the advertising of special sales and
other merchandise on any number of
receivers hooked into a common mas-
ter antenna system.

Until recently, flying-spot scanners
were more or less restricted to broad-
cast stations because of their high
cost. Within the last few months,
however, an economical scanner has
been developed and placed on the mar-
ket by B & K Mfg. Co., Chicago, Il
Shown in Fig. 1, this scanner is not
only useful in the service shop but, be-
cause of its light weight and compact-
ness, it can be taken into the cus-
tomer’s home, if desired. Thus it
widens the scope of the technician’s

<= Fig. 2. Block d'agram
of the B&K Miqg. Co.
flying-spot scanner.

The r.f. output from this
generator contains vid-

eo information, verti-

cal and horizontal sync
signals, and proper re-

trace blanking voltages.
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This inexpensive

flying-spot scanner

is a unique test instrument for black-
and-white and color TV servicing.

portable test equipment and permits
more extensive checking than was
heretofore possible.

The heart of this instrument is a
specially designed 5-inch cathode-ray
tube which provides the flying spot of
light that scans any slide placed in
front of it. Whatever light passes
through the slide reaches a light sensi-
tive phototube and then produces an
output current which is proportional
to the intensity of the received light.
These: current fluctuations  pass
through a load resistor and the video
signal is born.

The cathode-ray, or ‘“scanner,” tube
used in the “‘Dyna-Scan” Model 1002
picture and pattern generator is spe-
cially "designed to match the spectral
response of the photomultiplier pickup
tube. The phosphor behind the face-
plate of the tube stops emitting light
almost immediately after the electron
stream ceases its bombardment; this
allows very fine vertical lines to be
reproduced without distortion.

The dot of light produced by the
scanner starts at the top of the face-
plate, sweeps across to one side, is
blanked while it returns to the start-
ing side (retraces), sweeps across to
the second side, is blanked while it re-
turns to the starting side (retraces),
ete., until it finally reaches the bot-
tom of the screen. It is then blanked
and returned to the top of the screen.
If a slide with the letter “A” is placed
over the face of the scanner tube, the
dot of light and photomultiplier tube
translates the entire pattern, spot by
spot, into a video signal.

It will be appreciated that the cur-
rent initially developed in the photo-
tube by the arriving light rays is ex-
ceedingly minute. This current, how-
ever, is subject to a process of inter-
nal multiplication within the photo-
tube so that it is amplified approxi-
mately 1 million times as it leaves the
tube and develops the -corresponding
video signal across the load resistor.
This process of internal multiplication
is achieved by a series of plates, called
dynodes, which are coated with a sub-
stance which emits several electrons
for each impinging electron. Thus,
when the electrons on the phototube
cathode are activated by the scanner
light beams, they leave the cathode
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and are attracted to the first dynode
by a positive voltage. For each elec-
iron striking this dynode, two or more
electrons are emitted by it. The cur-
rent provided by this first dynode is
larger than the original cathode cur-
rent and amplification has occurred.
The electron stream from the first dy-
node is attracted to the second dynode
by a higher positive voltage, where
further amplification takes place. The
electrons from the second dynode are,
in turn, attracted to the third dynode.
This process continues to dynodes four,
five, six, seven, eight, and nine. Final-
ly, a very large electron stream from
the ninth dynode is fed to the plate
where it is on the order of 1 million
times larger than it was when it left
the cathode.

From this point on, the action of the
video signal is straightforward. It is
fed to the grid of a modulator tube
where it is mixed with the r.f. carrier
generated in a Hartley oscillator. See
Fig. 2. Thereafter, the amplitude-mod-
ulated r.f. is coupled to the output ter-
minal via an r.f. attenuator. From
here it can be fed to a single receiver
over a 75-ohm coaxial cable, or to an
cntire system of receivers by means
of a signal distribution system.

The attenuation provided by the r.f.
attenuation network is sufficiently ef-
fective to permit reducing the output
to a point where the displayed picture
falls into the “snowy” region. This is
useful for checking the sensitivity of
receivers designed to cperate in fringe
areas.

In addition to video information,
horizontal and vertical synchronizing
pulses are transmitted also with the
r.f. carrier to assure proper picture
display without vertical flop-over and
horizontal slippage. These pulses are
coupled to the grid of the modulator
stage and arc derived from the hori-
zontal and vertical sections of the in-
strument. In the horizontal system,
control of the operating frequency is
achieved by selecting the proper com-
ponent values plus permitting a suffi-
ciently wide range of control so that a

Fig. 4. White dot slide furnished with
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flying-spot scanner.

Fig. 3. Schematic diagram of that part of the scanner used for internal crosshatch.

television receiver can be locked in se-
curely. In the vertical system, the 60-
cycle power line frequency is employed
as the chief controlling factor.

Another useful servicing feature of
this instrument is the ability to de-
velop an internal crosshatch pattern
when the technician desires to check
the horizontal and vertical linearity of
the scanner sweeps. The device there-
fore can be internally calibrated for
accurate linearity.

The manner in which this cross-
hatch pattern is developed is both
unique and simple. When S.: is open
and Sz is closed, Fig. 3, the NE-2
horizontal bar generator blanks out
certain complete horizontal traces
during the vertical sweep of the scan-
ner. This occurs because the NE-2
effectively grounds the grid of the
scanner when it fires. This action re-
sults in no horizontal line on the scan-
ner tube raster. As soon as C: dis-
charges to a certain value, NE-2 ceases
to conduct, and it will not conduct
again until C: charges to its firing
point through R. and R.. During the
time C; is recharging, the scanner
raster emits light. The frequency with
which the NE-2 fires, and thus the
number of horizontal bars, is deter-
mined by the setting of the horizontal
bars control, R., which varies the
charging time of C.. The repetition
rate of the horizontal bar generator is
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always some multiple of the vertical
oscillator frequency. A synchronizing
pulse from the vertical output stage is
coupled to the horizontal bar gen-
erator through C. to insure stable hor-
izontal bars.

Switch sections S« and Sip are part
of the front-panel “Off-On-Bars”
switch. 8.5 is closed and S.« is opened
when this switch is in the ‘“Bars” po-
sition. The horizontal bar control, R.,
is on the chassis and is adjusted in-
ternally.

Vertical bars are generated by
blanking small portions of each hori-
zontal trace. Blanking pulses for this
purpose are supplied by vertical bar
generator Vi, which is a blocking os-
cillator that operates at some multiple
of the horizontal oscillator frequency.
Since the operating frequency of a
blocking oscillator is determined by
the RC time constant in its grid cir-
cuit, varying potentiometer R, changes
the operating frequency. Thus, R, is
used as the vertical bars control (ad-
justed internally) to vary the number
of vertical bars. Pulses from the ver-
tical bar generator are coupled from
the cathode of V: to the cathode of
the scanner tube. Since “B+" is con-
nected to V. only when 8.z is closed
(“Bars” position), the vertical bar gen-
erator operates only when the “Off-
On-Bars” switch is at “Bars.”

(Continued on page 110)

Fig. 5. White line crosshaich pattern “Dyna-Scan” slide.
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Room Acoustics .

for Hi-Fi
Listening

By

M. ROSENFELD

Acoustical Engineer

Add "presence” to the reproduction of music in your home

by following these simple rules for improving acoustics.

spent considerable time, thought,

and money in acquiring the com-
ponents of his system, probably very
little effort has gone into considera-
tion of the acoustical characteristics
of the room where the music is to be
heard. Acoustical conditions change
the character of each note as heard by
the listener such as its duration and
intensity. Acoustic conditions also de-
termine the distribution of sound
throughout the room and the amount
of power required from the sound
source. By proper control of these
conditions, the illusion of ‘‘presence”
can be obtained as explained later in
the article. Designers of auditoriums,
sound studios, lecture halls, etc., rec-
ognize this, whereas the average hi-fi
enthusiast has little knowledge of the
subject. Dealers in high-fidelity equip-
ment should also be aware of the
acoustic conditions in their showrooms
in order to display their merchandise
to best advantage. Very frequently,
the same equipment will sound differ-
ent in one’s own living room than in
the showroom because of differing
acoustic conditions.

This article will give the reader an
appreciation of the factors that influ-
ence the acoustics of a room. In addi-
tion, a simple formula will be pre-
sented that will enable the reader to
calculate the reverberation qualities
of his own listening room and ascer-
tain whether satisfactory acoustic con-
ditions exist.

"Live" and ""Dead" Rooms

The acoustical engineer often speaks
52

w HILE a hi-fi enthusiast may have

of a room as being “live” or ‘“dead,”
which refers to the amount of echo
(also called reverberation) present. An
example of a “live” room is a mu-
seum gallery where the floors and
walls are concrete or marble. When
one talks or takes a step in such a
room, the sound waves are reflected
from the walls, floor, and ceiling,
bouncing around the room, echoing
and re-echoing, persisting for a rela-
tively long time. In contrast, if one
walks or talks in an acoustically
treated theater or studio, there is little
echo and sounds persist only for a
very short time. These are known as
“dead” rooms. When a person is talk-
ing in such a room, it sounds as if he
were outdoors, where there are no
sound wave reflections. A person’s
ears are generally accustomed to
listening to music and speech indoors
where a certain amount of reverbera-
tion is present. Music and speech
sound different outdoors because of
the absence of this reverberation.

Reverberation Time

The difference between a “live”
room and a ‘“dead” room is the differ-
ence in the time it takes for a sound
to die out in such rooms. The walls,
ceiling, floor, and other objects in a
room all absorb energy from sound
waves striking them. If the amount
of absorption is large, as in an acous-
tically treated theater, sounds will die
out rapidly. If absorption is small, as
in a marble museum gallery, sound
waves will echo back and forth a
number of times before their energy
is finally absorbed. Therefore, a sound
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will require a longer time to die out.
Acoustical engineers measure the
“liveness” or “deadness” of a room by
its reverberation time. Reverberation
time is defined as the amount of time
it takes for the energy of a sound
wave to decrease to one millionth of
its original value in the room. This
definition is based on the fact that for
the average person, this is the time it
takes a sound of average intensity to
decay to inaudibility in the room. A
highly reverberant or ‘live” room
would have a reverberation time of
about 4 or more seconds, while the re-
verberation time of a “dead” room
would be about 0.3 second or less. One
can note the difference between the
reverberation time of various rooms
by simply clapping hands and noting
how long it takes for a sound to die
out. With a little practice, a rough
comparison of the reverberation times
of different rooms may be obtained.

Effect of Reverberation

In addition to the primary source of
sound in a room such as a person, or-
chestra, or loudspeaker, reverberation
(in other words, echoing) introduces
secondary sounds which modify the
characteristics of the direct sound. As
far as speech is concerned, reverbera-
tion reinforces the primary source of
sound so that less loudness from the
person talking is needed. However, if
the reverberation time of the room is
too long, overlapping of syllables oc-
curs, because the reflected sound in-
terferes with that coming directly
from the person talking. This causes
syllables to become indistinct, speech
to become garbled and the intelli-
gibility of the speech suffers.

In music, reverberation in the room
is also an important factor to consider
and its effect depends upon the type
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of music. For example, if dance music
having short clipped notes is played in
a room or hall having a long reverbera-
tion time, reflected sound will inter-
fere with notes directly from the or-
chestra, causing unpleasant listening.
On the other hand, an organ oratorio
played in such a hall with a long re-
verberation time is enhanced. Rever-
beration in a room also tends to dis-
tribute sound more evenly throughout
the room, which is an important fac-
tor to consider if a large audience is
present. In addition, less power is re-
quired from .an orchestra or loud-
speaker for a given amount of loud-
ness when the reverberation time of a
room is larger.

Optimum Reverberation Time

In rooms used for unamplified speech,
such as lecture halls, classrooms, and
auditoriums, there is an optimum re-
verberation time. The compromise is
between a long reverberation time giv-
ing higher volume and better sound
distribution over the audience and a
short reverberation time giving less
overlapping of syllables and greater
intelligibility of the spoken words. The
optimum reverberation time for un-
amplified speech has been found, by
experience, to be about 1 second, more
or less, depending on the room volume.

In rooms used for unamplified mu-
sic, such as concert halls and record-
ing studios, satisfactory acoustical con-
ditions are subjective and a matter of
individual preference. The preferred
reverberation time is, to some extent,
a matter of musical taste which de-
pends on the composition, the con-
ductor’s interpretation, the musicians,
and the listener. Measurements of the
reverberation time of the leading con-
cert halls in Europe and the USA,
judged to be acoustically satisfactory
by musical authorities, have been
made. These measurements indicate
that satisfactory acoustical conditions
result when the reverberation times
range from approximately 1 to 2.5 sec-
onds, depending on the room volume
and the type of music. Acceptable
limits for both specch and music as a
function of room volume are shown in
Fig. 1.

Reverberation Time for Hi-Fi

Factors such as loudness and uni-

Varnished wood ....................... .07 Curtains and draperies (heavy)......... .50
Parquet or hardwood flooring.........., .07 Cotton curtains ........cocvvuennnn.. .o W20
Heavy carpeting or rugs ................ .40 Concrete or brick............cooouinnn. .. .02
Thin carpeting or rugs. FE - 11 Upholstered areas ..........ccovvuuvvun.. 50
Linoleum .............................. .02
Plastered wall or ceiling................ .03 ABSORPTION OF COMMON OBJECTS
Plywood wall ...........oiieninnn. e, .10 (in Sabine Units)
Wooden doors .........ooviiiinniann., .10 Person ..o.iiiiiiiieiere et 5.0
Marble surfaces ....................... .02 Wood chair ......iviverinnninnininen.. .3
Wallpaper .....veeiriveerinennnannenn. .04 Small wood table. ....covereviiinn.. .. 3
Glass window panes................... .10 Sofa, upholstered. . . .8 to 16.0
Open window ..........ovueiinienui,. 1.00 Chair, upholstered ..................... 4.0
Table 1. Absorption coefficients of common materials and home objects (in Sabine units)

factors need hardly enter into a de-
termination of optimum reverberation
time for these rooms.

The effective reverberation heard by
the listener in such rooms will be a

" combination of that of the studio

where the speech or music originated
and the room where the speech or mu-
sic is heard. The listening room should
not add to the reverberation of the
music emanating from -the studio, so
the listening room’s reverberation time
should be relatively short. However,
if the listening room is excessively
deadened, then most of the sound
heard will be that coming directly
from the loudspeaker, which is too di-
rectional to sound natural. It will
sound as if one were listening to the
loudspeaker out-of-doors where no ob-
Jects, such as walls or ceiling, are pres-
ent to reflect sound waves. A suitable
reverberation time for a listening room
is approximately 0.3 to 0.6 second.
The reverberation time of the listen-
ing room can, to a great extent, give
the listener the illusion of “presence.”
For example, if an announcer is speak-
ing in a studio having a very short re-
verberation time, the listener in an or-
dinary room has the impression that the
announcer is present in the listening

room since the reverberation of the-

listening room will be predominant.
However, if the studio has a consid-
erably longer reverberation time than
the listening room, the listener has
the impression that he is actually in
the studio. To meet the requirements
of different program material, many
studios have variable reverberation
time characteristics obtained by the
use of removable acoustical wall pan-
elling. Interesting musical effects can
be obtained by the use of “echo”
chambers and electrical devices which
artificially introduce reverberation
into a musical composition.
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Fig. 1. Optimum reverberation time for re-
cording studios and concert halls for mu-
sic and for unamplified speech. See text.

be about 0.6 second, an increase of
about 100% over that of the studio. If
the studio has a reverberation time of
1.5 seconds and that of the listening
room 0.4 second, the resultant rever-
beration will be about 1.65 seconds, an
increase of about 10% over the studio.
These figures illustrate that since the
optimum reverberation time for music
studios is about 1 to 2.5 seconds, a
listening room reverberation time of
about 0.3 to 0.6 second will have little
influence upon the reverberation qual-
ities of the original music.

In modern motion picture theaters,
the designers have purposely made the
reverberation times low (0.6 second or
less) permitting the originating sound
studios to introduce the desired re-
verberation time. For a cathedral set-
ting, the reverberation time intro-
duced by the originating studio is
made long. For an outdoor sctting, it
is made short or zero. It should be
noted that once reverberation has
been introduced into the recording, it
cannot be removed at the listening
room, but can only be made greater.

For hi-fi listening, it is desirable
that the studio where the music was
originally recorded or played con-

formity of sound distribution can be The following examples illustrate tribute the major part of the rever-
readily controlled in rooms where how the reverberation times of the Dberation introduced. Therefore, the
speech and music are reproduced by studio and the listening room combine. listening room should have a rever-
amplifier and loudspeaker systems If a studio has a reverberation time of beration time of 0.6 second or less,
such as in motion picture theaters, 0.3 second and that of the listening  since its effect on the reverberation
auditoriums with p.a. systems, and room is 0.4 second, the resultant re- qualities of the music will then be
one’s own living room. Therefore, such  verberation heard by the listener will negligible. (Continued on page 159)
Table 3. The absorption of the various parts of a household
- . - . ili tered)................. 167 x 12/ x.03.............. 5.76
listening room, with the normal complement of furniture. gfc:élln?hé%l;x; ecl::ti‘::)eiinq) ........... 18’: 12 % "?3 ............. 76.80
. . . - L | 16/ x9 x2x.03............ !
Table 2. Absorption of various parts of an emply listening room. wgﬂ: g 51123:3333 .............. 1§'§g'§z§.gg ............ g%
Heav_y drapes over windows....... 2x5 x2x.50............. 10.00
Ceiling (plastered)................. 16/ x 127 x.03.............. 5.76 (Windows not included since they
Floor (parquet) ................... 16/ x12/x.07. ......o....... 13.44 are covered and not a factor) :
Walls (2 plastered)................ 16/ x9 x2x.03............ 8.64 Wooden door (1).................. ¥x?x.10............ L 2.10
Walls (2 plastered)................ 12/ x9 x2x.03.,.......... 6.40 Sofa (medium size)........ ... . ... ... 12.00
Window panes (2)................. 27x5 x2x.0............. 2.00 Upholstered chairs (2)............. e3P 000000000008 Baasaaa0as 8.00
Wooden door (1).................. FxTx.A0......0cou..... 2.10 End tables (2)..................... Ax2 . .60
One Person In FOOM. .. ...\.uisurinrennrann e 5.00 Three persons in room,,........... S0x3 ..., 15.00
Total absorption —= A — 43.34 Total absorption = A — 145.30
Sabine units. Sabine units.
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Probing with a VOM.'es

You can use the v.o.m. more widely now in repairing TV,

By radios, and appliances, with the new probes available.

ROBERT G. MIDDLETON

Technical Consultant, Futuramic Co.

HE volt-ohm-milliammeter is the

most widely used instrument in ra-

dio and TV servicing. Sales figures
show that even the vacuum-tube volt-
meter runs a distant second place to
the popular v.o.m. Two of the reasons
for this preference are that the v.o.m.
is simple in construction and it re-
quires no source of external power.

Recognizing the widespread prefer-
ence for the v.om. throughout the
service trade (including industrial
maintenance and refrigeration, air
conditioning, and appliance servicing),
manufacturers make available acces-
sory probes for the v.om. These
probes extend the field of usefulness
of the meter and permit the operator
to get the most from it.

Among the various v.o.m. probes
which are available, the signal-tracer
probe has proved very popular within
the past year. The signal-tracer probe is
a special detector unit adapted to the
characteristics of conventional v.o.m.’s,
and permits checking of signal volt-
ages in the local oscillator, 1.f., picture
detector, video amplifier, horizontal
oscillator, sweep, damper, and flyback
circuits. Tests of signal voltages can
also be made in the sync, intercarrier
sound, and audio frequency sections
of a TV receiver.

The output from the probe is ap-
plied to the d.c. input of the v.om,
and the probe is used in place of the
conventional test leads for the instru-
ment. A test of local oscillator opera-
tion is made by applying the probe to
a “floating” tube shield over the oscil-
lator-mixer tube, as shown in Fig. 1.
The v.o.m. is operated on the lowest
d.c. range; no reading indicates a dead
oscillator. More voltage will be ob-
tained on low channels, when the o0s-

Fig. 1. Touching a signal tracing probe
to the “floating” tube shield of the
mixer-oscillator tube of a TV set will
indicate if the local oscillator is working.

cillator is working, than on channels 7
to 13, with a reading from 1.5 to 2
volts for normal operation.

Fig. 2 shows how the sweep output
signal is checked. The probe tip is
merely held alongside of the glass en-
velope of the horizontal output tube.
(Never touch the probe to the plate
cap of the tube, or the probe will be
burned out.) This capacitive coupling
to the plate of the horizontal output
tube gives a reading of about 1 volt
when the horizontal output signal is
up to par. The ground lead of the
probe must be connected to the chas-
sis in all such tests.

Test adapters for tube sockets are
useful to make checks of the horizon-
tal oscillator, if., and sync signals.
Fig. 3 shows a test adapter plugged
into a tube socket, and the tube in the
adapter. This allows signal checks un-
der dynamic conditions of operation.
An indication of about 4 volt at the
input of the picture detector, for ex-
ample, shows that the r.f. and i.f. sys-
tems are OK. Of course, the receiver
must be tuned to a TV station to
make i.f. tests.

When such test adapters are not
available, the tube can be pulled, and
a check of signal level can be made
at the socket grid terminal by insert-
ing the probe tip. For example, grid
drive to the horizontal output tube
will read about 20 volts in this test,
if the horizontal oscillator is working
properly, and supplying drive signal to
the horizontal output tube. Drive to
the horizontal yoke can be checked as
illustrated in Fig. 4, by attaching a
clip to the probe tip, and clipping the
probe input to the insulation of the
lead to the yoke winding.

The value of such tests is apparent,

Fig. 4. To check the signal to the de-
flection yoke. slip a clip over the
probe tip and connect it to the insula-

tion of the lead(s) going to the yoke.
P RSN Gkt ]
5

Fig. 2. The horizontal sweep output may
be checked by touching a signal tracing §
probe to the outside of the output tube. :

Fig. 3. Using a tube socket test adapter,
as shown here, allows dynamic checks to
0 be made above the chassis with a v.o.m.
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because a TV chassis is often pulled
only to discover that the effort was
wasted due to the fact that the fault
was external, such as a defect in the
yoke, or a faulty picture tube. Video
signal drive to the picture tube can
be checked casily by inserting the
probe tip into the cathode (or grid
terminal) of the picture tube socket.
Again, the TV set must be receiving
a TV station sighal to make this test.

Other v.o.m. probes contribute great-
ly to the utility of the meter. A typi-
ical high-resistance probe converts the
R x 10,000 ohms range of a v.o.m. to
an R x 100,000 ohms range, and per-
mits measurement of resistance values
up to 200 megohms instead of the
usual 20 megohms. Such a probe can
be used to measure insulation resist-
ance between socket terminals and in-
sulation resistance between the pri-
mary and secondary of a vertical os-
cillator transformer.

A high-resistance probe is as useful
in air conditioning and refrigeration
service as in radio and TV work. For
example, such a probe is used to test
the motor compressor assembly of her-
metically sealed wunits for internal
grounds. The term “ground” is often
misunderstood by the layman, who
may confuse “ground” with short cir-
cuit. As a matter of fact, leakage re-
sistance in the motor assembly up to
100 megohms can result in unpleasant
shock or “tingle” to the housewife
during humid weather, or when the
floor is damp. The cabinet must be
“floating” electrically, so that no po-
tenitial difference will exist between it
and ground during operation. Like-
wise, leakage resistance can be local-
ized with the high-resistance probe to
the wiring system external to the mo-
tor compressor assembly. Insulation
resistance between the external wiring
and the cabinet must also be in ex-
cess of 100 megohms.

There are other types of accessory
probes for the v.o.m. to [urther extend
its fields of usefulness. Among these
are the polarity-reversing probe, which
provides fingertip control of meter
polarity. The probe makes it unneces-
sary to reverse the test leads at the
meter, or to reverse the test clips
when making checks of grid bias volt-
ages, sync voltages, cathode voltages,
ete.

Another useful accessory probe is
the range-splitter probe, which pro-
vides an additional 500-volt range on
popular kit-type and factory-built
v.o.m.’s, so that plate supply, screen,
and “B+" voltages can be measured
on a 500-volt range, instead of a 250-
volt range. Some popular types of
v.om.’s provide a 250- or 300-volt
range, and a 1000- or 1200-volt range,
so that voltage values between 250 (or
300) and 500 volts must otherwise be
measured on the 1000-volt (or 1200-
volt) scale. The range-splitter probe
thus provides added operating con-
venience. A slide switch in the probe
housing permits fingertip control of
the conventional ranges, or selection
of the new 500-volt range.
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Test Equlpment

and Servu:mg-

By RAY R. SIMPSON

The author, founder of Simpson Electric
Co., Chicago, is celebrating his 50th year
in the electronic instruments field. He' be
an his career in 1906 when he went fo work

or the old Jewell Electric Co,, a firm he
later headed. /n 1934 he organized the firm
which bears his name. Today, Simpson Elec
tric Co., with Ray Simpson as chairman of
the board has three plants — in Chicago;
Aurora, I1l.; and Lac du Flambeau Wis, —
and is one of the largest manufacturers of
panel meters and radio-TV test equipment

Predictions as to the increase in the test equipment

and servicing industries with the rise of color TV.

OLOR television will bring new tech-
Cniques and the necessity to learn them,

new testing instruments, and new plant
investment.

To get an idea of just how soon a radical
new development like color television can
make its way into almost every American
home we need only take a backward
glance at the servicing industry. Since
1920, it has worn seven league boots as
standard equipment to keep up with the
entertainment demands of our people. The
man who serviced dad's two-tube radio set
in 1920 owned about $25 worth of testing
equipment.  His electronic education,
picked up in his "ham'" days, was good
enough for the day, but he still spent
roughly four hours on the average service
job. Today, the average black-and-white
TV service job takes only a half hour, but
the practical engineer who is the modern
service- technician owns or uses at least
$1500 worth of test equipment.

Another indication of growth is found
in my own division of the industry, design-
ing and manufacturing the test equipment.
In 1920, our entire industry yearly sales
amounted only to $50,000, while today,
five of the largest manufacturers combined
do a $25,000,000 yearly business. Based
on growth figures of only the past few
years, | believe supplying the 100,000 serv-
ice technicians in the United States with
specialized testers to meet the challenge
of color television is going to be a bigger
than $50,000,000 industry by 1960, a two-
fold increase in four years.

Concretely, the need for new eqmpmenf
to service a new dimension, color, will
mean the production of 25,000 tube test-
ers, 50,000 oscilloscopes, and 100,000 spe-
cialized colorscopes, color-bar generators,
and variable dot generators—names which
will become as much a part of servicing
jargon as tube tester or v.o.m.

The biggest service tool in the service

kit of 1920 was a voltmeter used to meas-
ure the output of the batteries used to
power the old radio sets. |+ cost about
$10. The advent of de Forest's vacuum
tube added simple tube testers to the kit,
and by the mid-thirties, the conscientious
service technician carried a signal gener-
ator in his field case to make alignment
tests of the larger console radios of the
period.

Radios, of course, became less compli-
cated, but television introduced video, syn-
chronizing, and sweep circuits, and prob-
lems of proper picture adjustment. The
electronic instrument field met the service
technician's black-and-white TV needs with
advanced sweep generators, signal gener-
ators, marker generators, oscilloscopes, and
high voltage probes, as well as by refining
the conventional meters and making them
more sensitive. With the experience gained
with these instruments and TV circuitry,
the service technician should be able to
keep the color sets operating. But he'll
need new testers and the ability to use
them to do it. His own increased plant
expense will, of course, be reflected in the
prices he charges for color servicing, but
| believe the public will accept this just as
they will accept and are accepting the
much higher set costs of color television.

In addition to producing new instru-
ments, many companies in our field are dis-
tributing educational literature on color
servicing and a few are conducting nation-
wide service technician
color servicing with the new instruments
is explained and demonstrated.

I've indicated a pretty optimistic growth
picture for the service technician and my

meetings where

own industry, because | can't see how we

can do anything but grow. Each new elec-

tronic development will have its counter-

part in new ways af measuring, controlling,
and servicing that development.
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By WILLIAM LEONARD

Why have radio and TV service shops in San Francisco

signed a contract with the electrical workers union?

FTER numerous fruitless and frus-
A trating attempts to enlist the help

of other industry elements in some
program that would cure the ills of
the independent electronic service in-
dustry in their cities, associations in
Chicago and San Francisco have
turned to labor unions as providing a
possible solution to their problems.
The San Francisco TV Service Guild
recently signed a contract with Local
202 of the International Brotherhood
of Electrical Workers. This contract,
or labor-management agreement,
merely provides for wages and work-
ing conditions; however, more than
this is expected from the union. Some
of the aims of the shops which have
joined the union are municipal licens-
ing and the elimination of cut-rate
service operators. These goals the
union will seek to attain.

The philosophy of union officials in
working with independent service busi-
nesses was summed up by Edward
John Bird, business manager of the
Radio and Television Engineers Local
202 of the IL.B.E.W.

“As business manager of a local
union representing approximately a
thousand television servicemen in this
area, one would think that my interest
would stop there, namely in the finan-
cial welfare of the people I represent.
However, this is not so. I have as
much, if not a greater interest in the
economic status of the industry as a
whole and the financial success of the
individual employer whether he be big
or small.

“The reasons, of course, are obvious.
No employer can long endure if on the
one hand he has to afford his techni-
cians the economic rewards their in-
dividual and collective skills entitle
them to, while on the other hand he is
beset by every kind of unscrupulous
and unfair competition from every
conceivable angle.

“Accordingly, we have dedicated our-
selves to rid this area of the ‘gimmick
boys,” and ‘fly-by-nighters,” and their
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ilk and will use every fair and legiti-
mate measure to do so. We have ap-
proached every association in the eight
Bay Area Counties and asked their
cooperation in this endeavor. To say
the least, the response, though at first
on the slow side, is now assuming
snowball proportions. As a union, we
are very encouraged and grateful for
the confidence afforded us by the vari-
ious city and county associations and
will leave no stone unturned to merit
that confidence. Together we have a
big job to do, but rest assured we will
do it.”

Many of the service dealers on the
West Coast and elsewhere seem to feel
that there are three main reasons why
a healthy business climate does not
exist for their profession. The first
reason is that the parts distributors
from whom they buy replacement
tubes and parts, in many cases, also
sell directly to the consumer at the
same prices as to the service dealer.
The service dealers point out that once
the customer has bought a part or tube
at the net price, he objects to paying
a service technician the list price for a
part that has to be replaced.

Another contributing factor in the
opinion of many service dealers is the
unrealistic price structure on replace-
ment parts and tubes. The mainte-
nance of list prices that allow for dis-
counts which are much higher than for
other similar products has led, they
feel, to distrust on the part of the con-
sumer. The average markup from net
to list prices for TV receiving tubes,
for example, is about 100%. Because
of this, many service dealers are able
to charge less than a realistic service
charge for a call because they will
make up the amount on parts profits.
This, service dealers feel, has hindered
the acceptance of realistic service
charges by the public.

Ethical service dealers point out that
the third big reason why the service
industry is not a healthy one is be-
cause of the existence of unethical
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“sharp” operators. Often, these oper-
ators sell a set owner more tubes than
the set really needs to return it to
proper operation. This he does by mis-
adjusting the tube tester he uses so
that good tubes will read bad. The
extra tubes he sells this way more
than makes up in profit for the low
cost of the service call that he usually
advertises. To these activities should
be added those of the gyp operator
whose sole aim is to pull sets for major
overhaul jobs in the shop at exorbitant
prices.

Members of the San Francisco Guild
believe that unionization will help
them overcome these problems.

Union Contract

The contract signed by the San
Francisco TV Service Guild and Local
202 of the LB.E.W. provides for a
$2.65% minimum hourly wage for
technicians. They also receive time
and one-half for overtime past 40
hours per week. The contract makes
shop owners members of the Union.
The forty-two shops holding member-
ship in the Guild signed the contract
and the immediate objective is to
bring an additional forty shops in the
city into the Union.

Although the provisions are not
specified in the contract, the Union
has agreed to throw its full weight
against part-timers and cut-rate shops.
They plan a cooperative management-
union drive to bring about city and
county licensing of technicians and the
passage of key zoning ordinances.

To relieve the shortage of trained
technicians, the Guild and the Union
are setting up an apprenticeship edu-
cation program for the purpose of
creating a new corps of qualified tech-
nicians. Under committee guidance,
apprentices entering the trade will be
sent to city vocational schools two
nights per week for four years. Upon
graduation, they will receive journey-
man certificates. Also planned under
joint management-union sponsorship
is a “finishing school” program for
journeyman technicians to get them
ready for color.

Although other Bay Area associa-
tions have expressed an interest in the
management-union type of contract,
Union officials do not plan to expand
their organizational efforts until the
major goals have been reached in San
Francisco.

In the opinion of Guild officers, if the
objectives of their contract with the
Union are effectuated, they will be
able to meet the growing competition
of manufacturer-sponsored centralized
service successfully and keep the con-
trol of consumer service in the hands
of efficiently managed independent
service businesses. They do not feel
that the contract will provide an um-
brella for the inefficient service shop
however ethical its operations may be.
But they are of the opinion that given
a clean business atmosphere in which
to operate, the independently owned
and managed service shops will pro-
vide the most efficient service at fair

prices. 30—
RADIO & TELEVISION NEWS
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By
GERALD SHIRLEY

President, Televex Co.

electrical energy directly into sound

without any moving parts, and
which reproduces the entire audio
spectrum, has long been a dream of
audio cngineers and loudspeaker de-
s.gners. The demonstration of a proto-
type of such a speaker in England
(where it was invented) and recently
before the New York Section of the
Audio Engineering Society indicates
that the dream may finally become a
reality. The inventor of the “Corona
Loudspcaker,” so named because it is
based on the corona-wind phenomenon,
is Dr. David M. Tombs, a New Zea-
land born engineer who was formerly
Senior Lecturer in Telecommunica-
tions at the Imperial College of Sci-
ence and Technology of London Uni-
versity, and now director of the re-
search department of Hoover Lid.

Patent applications have been filed
on the “Corona Loudspeaker,” and ex-
clusive rights for North America have
been assigned to the Televex Co.

It has been known for many years
that corona, a byproduct of high volt-
age, is accompanied by a movement of
air away from the discharge point. TV
service technicians and experimenters
have, on occasion, been made aware of
this effect when working in or near
the high voltage sections of TV re-
ceivers. Reasoning that any source of
wind might also be a potential source
of sound, since sound is, after all, a
sort of a.c. wind, Dr. Tombs con-
structed special apparatus in order to
study the phenomenon more closely
and to find a method of modulating
the corona winds. A convenient method
of observing the direction, strength,
and pattern of the winds was found by
injecting smoke into the corona field.

October, 1956

ALOUDSPEAKER which converts

¥

Fig. 1. Needle matrices
and grid structure that
were used in original
model of Tombs’ "“Cor-
ona Loudspeaker.” Sur-
face area is V4 sq. ft.

Details on a novel experimental design which employs a

modulated wind, due to corona discharge, to produce sound.

Starting with a pair of electrodes,
one of which was sharply pointed and
the other blunt, it was found that a
corona wind moves away from the
sharp point only. The next step was
to mount a smooth ring coaxially
around the sharp electrode, in the ex-
pectation that it might be made to act
as a grid to control the corona cur-
rent, and hence the corona wind. The
inventor found that with a grid po-
tential of ‘“the same order of voltage
as the sharp electrode” there is a posi-
tion of the grid with respect to the tip
of the sharp electrode ‘“at which com-
paratively small changes of the grid
potential produce a maximum effect on
the intensity of the corona wind . . .”
This is shown diagrammatically in
Fig. 2A.

The “plate characteristics” of this
corona triode were plotted for various
geometries and voltages. (By various
geometries is meant that the relative
distances between electrodes and grid
were varied, as well as the diameter of
the grid itself.) The resulting family
of curves bears a striking resemblance
to those of certain vacuum-tube tri-
odes.

In this application the electronic
amplification (a voltage gain of about
three) is “thrown away’’ since we are
interested only in the byproduct,

—
Fig. 2. (A) Simplest form of “Corona” triode
speaker which produces steady “background”
wind. (B) Advanced form in which winds are
balanced on no signal. (C) A push-pull ver-
sion of the original “Corona Loudspeaker.”
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namely, the acoustic output. This out-
put can be described as modulated
d.c. That is, there is both sound and a
steady, background, uni-directional
wind.

Dr. Tombs next experimented with
two sharply pointed opposed elec-

(Continued on page 124)

57


www.americanradiohistory.com

Transistorized
“Transmitter”

By JOSEPH CHERNOF

ticles on transistor receiver con-

struction, etc., the writer has
watched with great interest for some
information on the use of transistors
in r.f. transmission applications. To
date, there has been very little infor-
mation on this subject available, so
the writer, with considerable trepida-
tion, set out to investigate the situa-
tion. The results have been very in-
teresting. Surprisingly enough, the
‘transistor is at its most efficient when
used as an r.f. oscillator and modula-
tion poses no great problem. The unit
to be described is quite simple and is
intended more as an indication of the
possibilities of the transistor in trans-
mitter work than as a finished product.

This transmitter is shown schemati-
cally in Fig. 1. Total current drain for
the unit amounts to 1.4 milliamperes
with the microphone keyed and is only
a few microamperes when not being
keyed. This latter current represents
the leakage across the back biased
collector-base junction with zero emit-
ter current.

The transmitter tunes from approx-
imately 1.3 mec. to 2.0 mc. using the
components shown. The r.f. output is
greatest at the low end of the band.
An ordinary carbon microphone is
used for modulation purposes. A whip
antenna, fabricated from a four-foot
length of brass welding rod, gives
about a 14-mile range with the anten-
na attached to the unit and somewhat
more with the antenna raised to head
level by being attached to a hat as
shown in the photograph at the top of
this page. Use of a reasonably long
antenna would probably extend the

AFTER absorbing a number of ar-
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The transistorized  “transmitter’”
with the antenna mounted on a sun
helmet. This is an optional method
of mounting the antenna which
gives added range. ’Normally‘) an-
tenna is mounted on stand-offs.

as wireless mike, wireless

range of transmission well beyond the
limits set up by the FCC for phono
oscillators and other units radiating
in the broadcast band.

The upper frequency limit of the
transmitter is dependent on the type
of transistor used. There are a num-
ber of units available commercially
which will oscillate at frequencies well
above 5 mc.; however, the writer lim-
ited his work to the most inexpensive
units available. The final choice was
a Texas Instruments TI-300, which has
the advantage of being quite low in
price. This transistor is of the p-n-p
type.

Transistors oscillate with great ease
so there was no difficulty in develop-
ing an oscillator circuit. The circuit
finally chosen was that of the ground-
ed-base amplifier with feedback. This
is a better circuit for r.f. oscillators
than the more conventional grounded-
emitter amplifier since it has much
the superior frequency response. Also,
there is no phase shift between input
and output current in the grounded-
base amplifier so that all that is nec-
essary to sustain oscillation is to feed
back a portion of the output signal to
the input through a coupling capac-
itor. The waveform obtained is excel-
lent and stability is fairly good.

Referring to the schematic diagram,
the “tank” circuit consists of a Miller
“High-Q Ferrite” antenna coil. The ad-
justable ferrite tuning core on this
coil covers a very wide frequency range
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Construction details on a compact, low-power unit for use

intercom, or like applications.

without need for an additional tuning
capacitor. A portion of the signal de-
veloped across the tank circuit is fed
back to the emitter through C. In-
creasing the value of C; will drop the
lower tuning limit of the unit down
considerably with a corresponding de-
crease in the upper frequency limit.
Since the antenna length available for
portable use was limited, it was de-
cided to settle for the highest possible
operating frequencies.

Emitter current is supplied from a
standard penlite cell through the mi-
crophone, a 1.5 millihenry r.f. choke,
and a 1000 ohm pot which serves as
modulation control. This is fairly sim-
ple to adjust with the aid of a nearby
receiver, being set for the best com-
promise between loudness and distor-
tion. Modulation is accomplished
through variation of emitter current
through the carbon mike. There is also
a secondary effect due to the resist-
ance of the mike being part of the
r.f. feedback network. Since this ef-
fect gives both amplitude and frequen-
cy modulation, it has been minimized
as much as possible through the r.f.
choke and decoupling capacitor, but
there is still enough of an effect left to
give a little frequency modulation.
Using a shielded cable for the mike
lead also helps to reduce this. The FM
effect is not too objectionable and is
probably average for most modulated
oscillator circuits.

The mike is a standard T-17, usually

RADIO & TELEVISION NEWS
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available on the surplus market. Al-
most any carbon mike would be a sat-
isfactory substitute here.

Collector power is supplied from an
Eveready Model 413 miniature 30-volt
battery. Manufacturer’'s. specs limit
the TI-300 transistor to a maximum
collector voltage of 221 volts, but the
writer has put many hours on several
of these units at 30 volts with no ad-
verse effects. In any application where
that last yard of range is not too im-
portant, a 22%-volt battery would be
satisfactory. An ordinary toggle switch
serves as the “on-off”’ control although
a miniature slide-type switch would
have been a better choice.

The antenna connection is taken di-
rectly off the top of the tank coil,
which means that antenna length has
a very noticeable effect on tuning. As
one would imagine, the longer the an-
tenna, the lower the frequency for a
given tuning adjustment.

The entire unit fits very nicely into
a miniature LMB box chassis, 4 x2x
1% inches in size. The antenna may
either be mounted directly on the case
with miniature stand-off insulators or
may be located clsewhere. As seen in
one of the photographs, the chassis
was held in the writer’s hand and the
antenna was mounted with stand-off
insulators on his sun helmet. The en-
tire unit could probably have been
built in the sun helmet without too
much trouble. Battery life should be
excellent, since the only appreciable
current drain will occur when actually
talking into the mike. Audio fidelity is
not outstanding, being equivalent or
slightly worse than telephone quality,
so the unit is not recommended as a
phono oscillator.

It was found that the upper frequen-
cy range of the transmitter could be
extended by replacing the TI-300 with
an i.f. transistor such as the TI-2N146.
For this higher frequency operation,
the value of C. should be reduced by
at least a factor of two. It should be
noted that the 2N146, in common with
most r.f. and i.f. units, is an n-p-n
transistor and therefore cannot be di-
rectly substituted in this circuit. It is

Over-all view of the “transmitter.”

mounted on case with stand-offs. Mike is a surplus T-17 unit.

October, 1956

In this case, antenna is

Fig. 1.

R:—1000 ohm pot

C1—270 uufd., 200 v. silver mica capacitor ( El-
Menco or equiv.)

Cr—.25 ;fd., 6 v. miniature capacitor (Sangamo
Type EHT or equiv.)

RFCi—1.5 mhy. r.f. choke (Miller #4664 or
equiv.)

Li—Antenna coil (Miller “High-Q Ferrite”
#6300 or equiv.)

J—HMicrophone jack

St—S.p.s.t. toggle switch

Bi—1Y, wolt penlite cell

B:—30 wvolt miniature “B” battery (Evercady
H413 or equiv. See text)

Vi—"“p-n-p” junction transistor {Texas Instru-
ments Type TI-300. See text)

Complete schematic of transistorized “transmitter.”
Standard miniature components are used in the construction.
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first necessary to reverse the polari-
ties of both the emitter and collector
batteries, B, and B., to avoid damag-
ing the transistor. It would also be a
good idea to replace the 30-volt bat-
tery with a 22v% volt unit as the
manufacturer’s specs on the 2N146
quote a 20-volt maximum.

As can be seen in the construction
photographs of the transmitter, B; and
B, have their leads soldered directly
to the battery terminals. This is the
cheapest and easiest method but
makes battery replacement a little
difficult. It is suggested that one of
the miniature battery holders, such as
the Austin-Craft, be used to permit
easy battery replacement. Solder con-
nections are then made to the eyelets
on the holders.

Regarding the use of other low cost
p-n-p transistors in the circuit, unfor-
tunately these were not available for
checking. However, judging from re-

Internal view of unit.
Circuit is built into
a4” x 2" x 12" box
chassis but could be
built into sun hel-
met or other case.

*
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sults obtained to date in working with
transistor circuits, probably any type
of p-n-p transistor of comparable char-
acteristics would operate in the circuit.

Some of the uses found for the unit,
over and above the obvious broadcast-
ing through home or car radios as a
gag, have been as a part of a two-way
setup for uranium prospecting in the
local mountains, which ties in with a
very broad application for a low-cost
wireless intercom system for home or
field use. ‘This unit should also be ex-
cellent for Civil Defense use during
emergencies where regular Conelrad
broadcasting facilities are tied up with
high priority messages as an alternate
means of communication between local
groups. As far as ham use is con-
cerned, with better stability built into
the circuits and higher frequency

transistors, use of transistorized trans-
mitters on the ham bands should not

—30—

be too far off.
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upon the picture tube through a hole in chassis of a 21”7 TV set out of the
cabmet This causes the CRT to 1mplode cabinet and placed it on his bench.
% o ‘f‘ & The complaint was “no picture” and
.. ’- ’ the technician’s preliminary checks
had revealed that there was no high
voltage. Substitution of tubes had not
corrected the trouble, so the set had
been taken into the shop.

One of the first things the techni-
cian noticed as he eyed the chassis
was that all the tube shields were
wired down so that he wouldn’t lose
them, he thought. But the real reason
was more important than that.

The chassis pulled by the technician
may have resembled the one shown in
Fig. 2. This is a “hot” chassis, that is,
one side of the a.c. line is connected
directly to it. The chassis is well in-
sulated from the cabinet, which in this
case is metal, but what would happen
if one of those metal tube shields fell
off in shipment and lodged between
the ‘“hot” chassis and cabinet? The
resulting short circuit could give the
set user a serious shock if he hap-
pened to be standing on, say, a ground-
ed heat register as he touched the re-
ceiver after turning it on.

The use of captive tube shields is
just one small detail in an exhaustive
series of precautions taken by the TV
set manufacturer to insure that his
product will not constitute a hazard

Fig. 1, This “quillotine” drops a weight THE TV technician carefully slid the
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Field Service Representative
General Electric Company

in the hands of the user and his fam-
ily. The watchman, who makes cer-
tain that the manufacturer doesn’t
overlook a point or perhaps try to
save a penny or two is the Under-
writers’ Laboratories, Inc.

Founded in 1894, UL is a nonprofit
organization sponsored by the Nation-
al Board of Fire Underwriters. It is
operated solely as a service and main-
tains complete facilities for testing TV
receivers (as well as many other prod-
ucts) in New York, Chicago, and San-
ta Clara, California. A set manufac-
turer who desires to have his receiver
“listed” with UL must first submit a
sample of the set to one of these
three testing stations. If the sample
is approved, UL representatives then
visit the manufacturer’s plant at the
beginning of production to insure con-
formity with the sample. Further-
more, if changes are made in the
mechanical or electrical design of the
receiver during production, the re-
vised version must be re-examined.

In the television field, UL is con-
cerned with three basic hazards:

1. Picture tube implosion

2. Electrical shock

3. Fire

Before any TV receiver is granted
UL listing it must comply with UL
published standards for TV sets. No-
tice that UL listing does not guarantee
product performance such as a perfect
picture, super-fringe performance, or
non-slip sync; the UL engineers who
perform the many inspections are
rather indifferent to these character-
isties. Their basic concern is the user’s
safety.

Although TV receivers can be mar-
keted without UL listing, most manu-
facturers seek UL approval for some
good reasons. A UL listing is accepted
throughout the country as evidence of
adequate protection against hazard;
without it, the manufacturer must ob-
tain approval of local authorities in
certain areas. Also, the display of the
UL label generally increases public
acceptance of a product.

RADIO & TELEVISION NEWS
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The TV technician has an important
responsibility relative to all this. He
must seec to it that the many user
safeguards designed and built into the
set at substantial additional cost are
not defcated, intentionally or other-
wise, as the result of a service call
or shop repair job. .

Let’s look at some of the many tests
made by UL to help protect the user.

One of the first and most important
tests which a new model must pass is
picture tube implosion. The monstrous
device shown in Fig. 1 is similar to
the machine used by UL to implode
picture tubes in TV receivers. This
implosion test is made on all new
models to test cabinet and safety glass
strength and thus reasonably safe-
guard the user from the possibility of
serious injury from projected glass
fragments should the picture tube im-
plode.

The test is made by boring a hole in
the cabinet top directly above the rim
of the picture tube. The implosion ma-
chine is then used to drive a one-inch
steel bar through this opening against
the rim of the picture tube with an
impact of approximately 100 foot-
pounds. This produces a “good” im-
plosion, which means that the folks in
the laboratory next door are apt to
reach out and steady thcmselves when
they feel the shock. The terrific im-
pact of an implosion of this type
usually demolishes the interior of the
receiver as can be seen in Fig. 3.

UL requirements specify that on a
test of this nature no material shall
be violently expelled from the receiver
enclosure, provided that the method
of implosion does not impair the phys-
ical strength of the enclosure itself.
Obviously, the safety glass must be
securely mounted if it is to contain
the full force of a 21” tube implosion.
(A safety glass that has been removed
for cleaning and replaced insecurely,
either by the customer or service tech-
nician, constitutes an implosion hazard
of the first degree. Precaution #1
therefore: When replacing safety glass
make absolutely certain that all re-

taining hardware is replaced. One bolt -

may suffice to hold the glass in place
—all are needed to withstand the tre-
mendous blast of an implosion, other-
wise the manufacturer wouldn’'t have
spent the money to include them.)

The removable back on the set also
comes in for some scrutiny on this
test, particularly if the receiver is one
of the smaller portable models that
can be parked in the middle of the
room rather than against the wall
The back must also be designed to
withstand the force of the implosion
and, here again, if the manufacturer
uses eight screws for securing pur-
poses where two would apparently do,
the reason should now be clear.

Once the implosion test is passed, a
second sample receiver is brought into
use for further electrical and fire haz-
ard inspections. Before proceeding into
details of these other inspections, it
might be appropriate at this time to
point out the assumptions made by
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Fig. 2. Chassis of a TV set which uses a selenium rectifier low-voltcfge supply.
This chassis is “hot” and as a result, the control shafts are insulated from it.

UL which have a direct bearing on the
nature of the inspections.

UL assumes that the replacement of
tubes and some types of fuses is a
customer operation. This goes back
to the days of radio when the cus-
tomer took the tubes out of his radio
and had them tested at the nearest
repair shop. Admittedly, this practice
is not widespread with TV, but the
assumption remains. All adjustments
with respect to focus, picture center-
ing, and framing are considered cus-
tomer adjustments, even though the
back must be removed to perform
some of these adjustments. Here again,
the practice is not universal, but it is
considered within the realm of possi-
bility. Still another vital assumption
is that the receiver will be subject
to the unpredictable actions of chil-
dren and must therefore be reason-
ably safe against inquiring little
fingers.

It now remains for the engineers to
design a receiver which has satisfac-
tory picture and sound qualities and

Fig. 3. Rear view of a TV receiver

showing the interior after the picture
tube has imploded. Note how CRT glass
has scattered, but safety glass has not.
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is also safe in the hands of the con-
sumer.

Perhaps the first UL required safe-
guard relative to the foregoing as-
sumptions is a precautionary label on
the back of the receiver which states
in bold letters that the set is equipped
with an electrical interlock to prevent
dangerous electrical shock. Warning
is given not to tamper with this de-
vice or to attempt to defeat its pur-
pose. Despite this label, many tech-
nicians have probably come across TV
sets operating in the home with
“cheater” cord in use and the back
cover entirely missing. A receiver in
this condition is an open death trap if
there are small children in the home.
Several needless deaths due to this
practice have been recorded. Techni-
cians are urged to correct this situa-
tion when they come across it.

With the a.c. interlock on the back
operating properly, the user is ex-
posed to no shock hazard in removing
and replacing small tubes. Closely
allied with tube changing is fuse re-
placement and here the UL has a
somewhat different philosophy.

Until recently, UL did not permit an

.essential fuse to be user-serviceable

because the types of fuse receptacles
available could be bridged or other-
wise defeated with a piece of wire,
metal foil, etc. Any user-accessible
fuse, therefore, which was incor-
porated by the manufacturer, was
shorted out of the circuit during the
UL test and the equipment was then
required to meet test requirements in
this condition. Within the past year,
however, a practically foolproof fuse
and fuseholder have been devised and
UL has given recognition to their use
within definitely established limits.
Fuses are now considered either “user
serviceable” or “non-serviceable.”

A “user serviceable” fuse must be
clearly visible when the back of the
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Fig. 4. Simplified low-voltage power
supply and signal input circuits of
a TV set showing the resistor from
one side of the a.c. line to ground.

receiver is removed or the.interior of
the receiver is otherwise exposed and
it must be labeled with data on the
type and rating of a suitable replace-
ment. A fuse in this category must
also be mounted so that the user can-
not defeat its purpose, that is, both
terminals of the fuse cannot be ex-
posed to invite a temporary repair
with a piece of baling wire or metal
foil.

A ‘“non-serviceable” fuse, on the
other hand, must be concealed from
the user either by a cover of some
sort (which cannot be removed with-
out hand tools) or by wiring the fuse
into the chassis at a point where it is
not visible when the interior of the
receiver is exposed. This type of fuse
can be wired into the primary a.c. cir-
cuits or the high-voltage circuits, or
both. Generally, it is desirable from a
cost and design standpoint to wire in
the high-voltage fuse as a ‘“non-serv-
iceable” type because extension of
damper or other horizontal circuit
wiring to enable convenient position-
ing of the fuse can produce undesir-
able feedback effects to other sections
of the receiver.

Fire Hazards

As might be expected, the high-
voltage transformer is generally con-
sidered the number one fire hazard
and the UL test, therefore, requires
that this component withstand, with-

out breakdown, a voltage in excess of

twice the peak operating voltage. Fail-
ure to pass this test requires that the
transformer be enclosed in a metal
container so that the flame of a break-
down arc cannot be propagated. If a
cover or access plate is provided on
the enclosure for service reasons, it
must be made captive, that is, secured
to the chassis so it cannot be com-
pletely removed or forgotten. A clip,
chain, or hinge is usually provided to
fulfill this requirement. (Precaution
#2: Be sure the high woltage com-~
partment is securely “buttoned-up”
after servicing this section of the re-
ceiver.)

If the receiver is unusually com-
pact, which appears to be the current
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trend, heat generated by the larger
tubes in confined areas is considerable
and it is for this reason that some
wooden cabinets have sections of the
interior lined with metal foil or asbes-
tos. One common installation precau-
tion which should not be ignored is to
make sure ventilation openings on the
bottom and sides of the cabinet are
not covered with adjacent books, mag-
azines, knick-knacks, etc. Aside from
contributing to possible fire hazard,
the higher temperatures resulting
from restricted vents can shorten the
life of tubes and components.

The more inquisitive technician may
have wondered why a high-value re-
sistor is wired from the primary side
of a transformer-type power supply to
chassis ground, as shown in Fig. 4.

This resistor provides a d.c. leakage

path from chassis to earth ground by
way of the power lines and thus pre-
vents the possibility of a dangerous
voltage build-up on the chassis and
accessible metal parts. How can this
voltage build up? The simplified dia-
gram of Fig. 4 illustrates one source
of high voltage-—the antenna system.

It is well known that electrical
storms can induce high potentials in
exposed wiring such as antenna lead-
ins, and with the usual antenna input
circuit, this voltage will appear on the
chassis of the receiver, point “A” in
Fig. 4. When this happens, point “A”
can be thousands of volts in potential
above point “B” which represents earth
ground via the power lines. Without
resistor B to provide a leakage path,
this potential could break down the
insulation of the power transformer
and thereby develop a dangerous short
circuit between the a.c. line and
chassis. .

The same condition can also develop
if the service technician discharges
high-voltage circuits to an external
earth ground rather than to chassis.
This is the reason for the warning
label prominently displayed on the re-
ceiver chassis which states: Warning:
Discharging high voltages to earth
ground produces a shock hazard be-

- tween chassis and earth ground. High

voltage should be discharged to chas-
sis only.

Fig. 5. Bridging the signal input filters
in this circuit made the antenna “hot.”

>
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In the case of a ‘hot” chassis re-
ceiver, similar precautions must be
taken when discharging high-voltage
circuits. Discharge must be made only
to “B—" and not to isolated metal
parts such as cabinet, controls, brack-
ets, etc. These isolated metal parts

“are generally insulated from “B—,”

hence, discharging high voltage to
them can break down the insulation
and result in a direct short circuit
between “B—" and these exposed
parts.

Occasionally a technician can unwit-
tingly modify a circuit into a cracker-
jack of a lethal machine in the belief
he is improving: things. An example
of this was found by the author sev-
eral years ago in a fringe area where
all sorts of stunts were being tried in
an effort to improve reception. Shown
in Fig. 5 is the basic antenna circuit

.of a receiver which used a transform-

erless power supply. The centertap of
the antenna input transformer con-
nects to ‘“B—,” as does one side of the
a.c. line. The technician removed the
RC networks at the input to the tuner
and connected the lead-in directly to
the antenna input transformer as
shown in dotted lines in Fig. 5. In so
doing, he unknowingly connected the
antenna circuit directly to one side of
the a.c. line. Depending on line cord
polarity, the antenna and lead-in would
be either at ground potential or 117
volts a.c. above ground with virtually
unlimited amperage behind it. For-
tunately, the antenna at this installa-
tion was properly grounded so the only
casualty was a burned-up antenna in-
put coil. )

To thwart small children, UL re-
quires that cabinet openings in close
proximity to hazardous circuits in the
chassis be blocked. Some openings can
remain unblocked if they are small
enough and sufficient clearance exists
between them and the danger points.
Leakage current tests are made be-
tween all exposed metal parts and
earth ground with the set in operation.
Maximum allowable leakage current
is five milliamperes. Thus, should a
knob be pulled off, contact with the
exposed shaft will draw off no greater
current, even if the customer hap-
pened to be standing on, say, a wet
basement floor as he tuned the re-
ceiver. This test also accounts for the
insulated shaft couplings sometimes
found on certain types of chassis. Woe
to the unthinking technician who re-
places a broken insulated shaft cou-
ling with a solid metal bushing be-
cause it looks like the easy way out.
Precaution #3: Do not improvise me-
chanical repairs without first consid-
ering the potential hazards such work
can create.

The main purpose of this article has
been to inform the service technician
on some of the apparently “silly’” prac-
tices TV manufacturers follow in de-
signing and building receivers. If the
information presented here can’ pre-
vent one needless casualty, then the
effort involved in its preparation will
have been well worthwhile.
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signs for amplifiecrs and preampli-

fiers whose main application is for
living room use. However, there are
many instances when the audio enthu-
siast is called upon to furnish an am-
plifier for parties, mobile public-ad-
dress work, and special events. He
scldom relishes the task of disman-
tling the living room amplifier, pro-
viding suitable enclosures, and rigging
up the requisite power supplies. It is
for such applications that the author
has designed a “universal” system that
is convenient for such uses besides
serving as a high quality entertain-
ment or public-address amplifier for
the home.

THE literature is replete with de-

Design Specifications

The first consideration was the
rated-power output of the amplificr,
If the required acoustic power is
known, the electrical power may he
found from the relationship:

Electrical Power = Acoustic Power/
Speuker E fficiency.

It is unfortunate that the two cx-
pressions on the right side of the equa-
tion are not easily established. Let us,
therefore, make certain preliminary
assumptions which will lead to expect-
cd power requirements. The average
orchestral intensity level has been
found' to be approximately 75 db above
10" watt per square centimeter
where 0 db is taken as the level of the
weakest 1000 cps tonc that can be
heard by a normal car in a silent
room. Peak orchestral intensities up
to 110 db have been measured with
hass-drum-solo intensitics reaching ap-
proximately 113 db.

The acoustic power required to pro-
duce a level of 75 db depends upon the
volume and reverberation time of the
room in which it is to be heard.
Mitchell¥ has prepared data from
which acoustic power may be deter-
mined if the room dimensions and
characteristics of the reflecting sur-
faces within the room are known. For
a room 30'x 20’x 10’ (such as a game
room), the acoustic power needed is on
the order of 10°* watts. Assuming a
speaker efficiency of 5%. the electrical
power is found to be 10°%/(5 X 103%) =
0.0002 watt. If the peak intensity of
115 db is to be reproduced, 2 watts of
clectrical power will be needed; and,
with a 6 db margin, an amplifier with
8 watts of electrical power will be suf-
ficient. Since it is customary to rate
amplifiers in this power region in mul-
tiples of 5, the amplifier to be de-
scribed was designed for 10 watts out-
put.

October, 1956
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Matching preamp with operating con-
trols is shown at the left, with the as-
sociated power amplifier unit at the right.

Can be operated from 6- or 12-volt battery supply or

from ac. line. Power amplifier and matching preamp

provide a 10-waft audio output with low distortion.

It is recognized that outdoor public-
address work means that the intensity
level will vary inversely as the square
of the distance from the source, thus
demanding more power for large areas.
With re-entrant horns or compound-
diffraction projectors, conversion effi-
ciencies of 30% to 40% may be ex-
pected as compared to the 5% more
typical of cone speakers, thus helping
to compensate for the added power
required. '

It was decided, at the outset, that
no compromise in performance would
be tolerated in order to achieve a com-
pact and economical design. Since the
best ears can perceive frequencies
from 16 to 22,000 cps at intensities
near the threshold of pain, there is no
reason to exceed this bandwidth and
very little reason to attempt to equal
it. It was decided to hold to broadcast
practice and design the main amplifier
with a frequency response of 30 to
15,000 cps =1 db from a 1000 cps ref-
erence.

Bandwidth and power output speci-
fications, in themselves, are relatively
easy to meet until a distortion speci-
fication at rated power output is set.
With a total harmonic distortion on
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the order of 1%, few critical listeners
are offended, thus 1% over the 30 to
15,000 cps band was chosen as the de-
sign specification. The intermodula-
tion distortion compared to 1¢% har-
monic distortion is approximately 4.
It is extremely important, in any am-
plifier design, not to be content with
measuring the single-frequency distor-
tion at the output. Internal feedback
and non-linearitics may cause cancel-
lations that yield meaningless results
when only the output is measured. It
can be shown philosophically and dem-
onstrated experimentally that two
stages whose harmonic distortions are
3% may result in a measured distor-
tion of, say, 1% at the output. The
r.m.s. of the individual stage distor-
tion, however, indicates the true per-
formance of the amplifier. This is the
reason for measuring the intermodula-
tion, which takes into account the sum
and difference products of each stage.

Finally, it was desired that the hum
and noise level at the output of the
main amplifier be at least 70 db below
rated output.

In the preamplifier, it was deemed
desirable to include four controls:
“Loudness/Volume,” “Treble,” “Bass,”
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Ri, Rr—100,000 ohm, V> w. res.
R:~—68,000 ohm, V> w. res.
Rs—2200 ohm.- 15 w. res.

Ry, Riz. Ris—470,000 ohm, V5 w. res.
Rs~—3600 ohm, V5 w. res.
Rs;—56,000 ohm, 15 w. res.

R:—1 megohm, V45 w. res.

Rs—2000 ohm, V5 w. res.

Ro, Ri:—22.000 ohm, V; w. res.
Ri6—24,000 ohmn, V3 w. res.

Ry, R15—390 ohm, 2 w. res.

Rig—43 ohm, 2 w. res.

Ris—10,000 ohm, V5 w. res.
R;5—2000 ohm, 1 w. res.
Rep-——20,000 ohm, 20 w. wirewound res.
R:1—2000 ohm, 2 w. res.

R22—100 ohm, 2 w. pot

R:3-—30,000 ohm, V5 w. res.

Note. All resistors are to be £10% carbon units
except as indicated.

C1—100 upfd. mica capacitor

Co—40 ufd., 25 v. elec. capacitor

Cs. Cy, Cs, Co—.047 pfd., 200 v. capacitor

Cz, Cs—40/40 pfd., 25 v, elec. capacitor

Co—350 ufd., 50 v. elec. capacitor

Cw, Cu, Cz, C13—20/20/20/20 pfd., 450 ».
elec. capacitor

SO1—8-contact female receptacle (Amphenol
Type 79-POSF)
SO:—2-contact microphone connector (Am-

phenol Type 80MC2F1)
SO0s, SO—4-contact female receptacle (Am-
phenol Type 79-PO4F)
PLi—4-contact male receptacle
Type 79-PO4M)
TB+—Terminal board (Jones 3 W-164-5)

( Amphenol

MALLORY VIBRAPACK
VP-552 (6V.)
VP-G6556012V.)

F1—10 amp cartridge fuse (General Electric
“Silverend,” for 6-volt operation) :

F:—7 amp cartridge fuse (General Electric
“Silverend,” for 12-volt operation)

Fs—2 amp fuse (34G type)

S1—S.p. 4-pos. rotary switch

St—D.p.s.t. 10 amp switch

T:—Output trans. 10,000 ohms c.t. to 600/
150/16/8/4 ohm (Chicago PSC-150 or
PCO-150, same specs except for case)

T:—Power trans. 350-0-350 v. @ 200 ma.;
6.3 v. ct. @ 6 amps; 5 v. @ 3 amps.
(Thordarson T-22R07 or equiv.)

Vibrapack—Vibrator (Mallory VP-552 for 6-
volt operation and VP-G556 for 12-volt op-
eration)

V:—5879 tube

Vo—124U7 tube

Vs, Vi—6V6GT tube
Vs—5Y3GT tube

Complete schematic diagram of the power amplifier and rectifier circuit portions of the portable high-quality audio system.

and microphone “Mixer.” Provision
for equalization of the “New Ortho-
phonic,” AES, LP, and European 78
recording curves was made, but only
the “New Orthophonic” equalization
was incorporated.

With the current controversy over
loudness controls, it was decided that
a ‘“‘universal” amplifier should have
provision for operating the front panel
control either as a loudness or volume
control, hence the circuit to be de-
scribed.

The treble control was designed for
either boost or droop, the mid-position
being flat. This allows “shading” the
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-and other recording curves.

equalization more closely for differ-
ences in room acoustics, playback level,
The bass
control was designed for boost only,
since bass droop is used so seldom.
When bass droop is desired, the opera-
tion of the loudness control as a vol-
ume control removes the Fletcher-
Munson compensation and gives the
illusion of bass droop.

Microphone mixer controls are gen-
erally of multi-element or multi-stage
design and were not felt to be suffi-
ciently economical of space to warrant
their use in this application. A new
and novel mixer-fader circuit (Patent
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Applied For) was developed for this
use.

Again in the preamplifier, it was the
designer’s purpose to provide a circuit
with negligible distortion, 1.0% har-
monic distortion being considered tol-
erable, Hum and noise 70 db below
full output was the accepted goal.

In order to meet the requirements
set forth in the first paragraph, it was
mandatory that both amplifier and
preamplifier be capable of being op-
erated from primary sources of 117
volts a.c., 6 volts d.c., or 12 volts d.c.

The following step was to deter-
mine an acceptable packaging arrange-

RADIO & TELEVISION NEWS
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ment. Iase ol service and portability
were of paramount importance. For
minimum chassis currents and induced
hum into the low-level stages, two sep-
arate chassis for the main amplifier
and preamplifier were chosen, thus
also giving flexibility in mounting and
operating the units. For vehicular use,
the main amplifier could casily be
trunk mounted; and, for home or party
uce it would be advantageous to have
cnly the preamplifier at the operating
position.

The Output Stage

Once the power outpul of an ampli-
fier has been determined, the next step
in the design is to select the output
stage. A push-pull arrangement was
chosen so that even-order harmonics
would be cancelled, there would be no
d.c. saturation in the core of the out-
put transtformer, and two small tubes
of modest power requirements could
be used rather than one large tube.
Among the tubes that could have been
used are the 6V6, 61.6, 807, 6146, etc.
The available data for the 6V6 in the
tube manuals show that 14 watts at
3.5% harmonic distortion may be ex-
pected with plate and screen voltages
of 285 volts and zero signal plate cur-
rent of 70 ma. It is true that each of
the other tubes could produce the
same power output at less distortion
but with greater input power require-
ments. Since it is scldom wise to send
a man to do a boy’s job (he may be
expensive to feed), 6V6GT’'s were se-
lected. Bear in mind that the 14 watts
are referred to the primary, thus al-
lowing an output transformer whose
efficiency is 70% or greater.

The circuitry which evolved with the
usc of the push-pull stage is relatively
simple and straightforward; certain
fundamentals being important and
having been adhered to in this design.
Since high G tubes operating at high
currents always draw some grid cur-
rent and since this current is gencral-
ly not a linear function of grid voltage,
hence causing distortion and limiting
power, the grid resistors were kept to
as low a value as vossible, consistent

Octoker, 195(

Top view of the power ampli-

fier with top and side panels
removed. The audioc output trans-
former can be clearly seen near
the center of the chassis, while
the power transformer is at the
left. The four amplifier tubes,
the electrolytic filter capacitors,
and impedance selector switch
are also visible on the chassis.

Underside of the power am- —>
plifier unit. Note the use of the
ground bus immediately to the right
of the line of four tube sockets for
the amplifier tubes. All components
are rigidly mounted so that the vi-
bration to which a portable unit of

this type may be subjected does
not cause any serious problems.

with minimum loading on the phase
inverter. The cathodes were biased
with separate resistors rather than a
single resistor of half the value. This
arrangement tends to equalize the plate
currents when two tubes, whose char-
acteristics are slightly different, are
used. These resistor values were care-
fully chosen to yield minimum distor-
tion when the output stage was loaded
vie the output transformer to be de-
scribed and when driven by the phase
inverter—before the feedback loop was
closed. This latter point is an impor-
tant one which is often overlooked. In
designing a feedback amplifier, the
safest avenue to follow is to design
the best possible amplifier without
feedback and then apply just enough
feedback to meet the design specifica-
tions. It is generally much wiser to
apply 10 db of feedback to reduce 3%
distortion to 1% than to apply 20 db
to reduce 10% to 1%.

A bleeder in the screen circuit was
used to improve regulation. (Note that
the constant plate current curves
shown for beam power tubes assume
constant screen voltage.)

The Output Transformer

After the output stage is selected, a
device to couple it to the load must be
selected. With a push-pull stage, a
transformer is the logical choice, but
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a decision about the method of apply-
ing fcedback must be made before the
transformer can be specified. Among
the more practical and popular meth-
ods of forming the feedback loop are:
feedback from the plate of the output
stage, from the load winding, and from
a tertiary winding.

If feedback is taken from the plate
of the output stage, the points to which
the feedback can be applied are fixed
by the number of stages. Also, the
load presented by the feedback loop to
the output stage must be very large
with respect to the load resistance re-
ferred to the primary. Furthermore,
the output stage “B-+" must be very
well filtered since it can be shown that
as the feedback increases, the hum in
the output will approximate the pow-
er-supply ripple.

Feedback, in any case, [ollows the
relationship: e..//e:.. = A/1-AB
where: e.., = output voltage

e = input voltage

A = forward gain of the amplifier
without feedback

B = portion of the output signal ap-
plied as feedback

The term “A B” is a complex vari-
able and must never equal 1+ jO if
the amplifier is to be stable. Thus, the
limiting conditions for the design of
the feedback amplifier are («) all of
the coupling networks in the “A B”
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Photo of preamplifier unit with top cover removed. Rear panel is toward reader.

circuit are of the minimum phase-
shift type, (b) all of the amplifying
elements in themselves unilateral, and
(c) all of the circuit parameters pos-
sess a value independent of time.
Condition (a) implies a formal rela-
tionship between the amplitude trans-
mission characteristic and the phase-
shift of output relative to input of the
network. Practically, the phase-am-
plitude characteristic must be con-
trolled one octave above and below
the signal-channel passband for every
10 db of feedback, plus an octave for
margin.

When the feedback is taken from
the load-winding of the output trans-
former, rather stringent requirements
are placed on the transformer. If the
passband of the forward amplifier is
30 to 15,000 cps, the phase-amplitude
characteristic of the feedback loop
must be controlled from 4 cps to
120 kec.

In order that the load winding
be required to pass only the signal
frequencies, tertiary feedback was

Preamp ouput from “Aux’” input at various loudness settings.

selected. Thus the signal circuit is
sampled and the distortion products
appearing in the transformer are fed
back. Also, the hum voltage appear-
ing at the output is reduced by a con-
stant factor as the feedback is in-
creased.

Transformer Design

The output transformer specifica-
tions must be quite rigid since it must
be considered as another circuit pa-
rameter. The following are the more
important items to be specified.

1. Since the transformer can deliver
only about two-thirds of the available
volt-amperes to the load, the reactance
of the primary inductance at the low-
est frequency to be amplified must be
approximately twice the primary load
impedance.

2. The leakage inductance of the
primary to tertiary must be low in or-
der not to load the primary; and, the
tertiary surge impedance must be
much smaller than the tertiary load.
The first resonance of the tertiary

must be at or above the highest fre-
quency in the feedback loop.

3. The turns ratio of tertiary to
primary must be as close to ‘“B” as
possible.

4. The electrostatic coupling be-
tween windings must be kept to a
minimum. Operating one side of the
tertiary at ground potential is an im-
portant step in this regard.

The Chicago Transformer PSC-150
or PCO-150 (see parts list), although
designed for p.a. work, has been found
very satisfactory for use in this “uni-
versal” amplifier.

Phase [nverter-Voltage Amps

The output stage was fed from a
split-load phase inverter despite the
fact that the plate and cathode cir-
cuits are at different impedance levels,
thus offering the possibility of differ-
ent amplitude-frequency characteris-
tics between plate and cathode cir-
cuits. These differences are distinct
and measurable but are, for all prac-
tical purposes, undistinguishable even
to critical listeners.

Feedback was applied to the cathode
of the second voltage amplifier. A 5879
was triode-connected to serve as a
low-noise first voltage amplifier and
completed the tube complement for
the main amplifier. The input required
for 10 watts output was choscen as 0.5
volt r.m.s.

All ground connections were made
to a ground bus connected to chassis
ground only at the input. As a further
precaution against hum, the heaters
were biased at +50 volts d.c. to mini-
mize heater-to-cathode leakage. The
bias was applied to the arm of a 100-
ohm potentiometer across the twisted
pair used to feed the heaters. Adjust-
ing this potentiometer for minimum
hum enables one to reduce the output
from 10 to 20 db over an unbiased ar-
rangement.

Both a.c. and d.c. power supplics
were needed as indicated on the am-
plifier schematic. A d.ps.t. “on-off”
switch energizes either type of power
supply, depending upon the input cable
used. Other connections to adapt the
amplifier for a.c. or d.c. use are made
to terminal board TB,. It is important

Preamp output from “Phono” input at various equalizations.

sl |

—
| EQ\E“
L
o .y
S¥n!
-, t
| Y ™ = H\"*-.._IE‘;J:.
% ALSO RIAA I T
8 NEW o | R Y \2?2
E Iy
o

*
NARTB
Lp

]
o a—— 020%
Nagslds
e Yy
-~..,_~. " 8y hh
— | S~ L1 T
™ T~ €, ""\_
~ ety R
-l I - e +10}—""8
u ML
-] T Q |
: I NS ;
w \ ’f w
2 . N A1 0
&-20 [ e g o0
N ”
w N A w
=] N 4 >
= N A =
< a0 N N P <0
o \ e / &
* N el a
. .
\\\ Pd
=
) -20
20 100 10KC. 0 00

IKC.
FREQUENCY -CPS

66

www americanradiohistorv com

IKC. GOKC.
FREQUENCY-CPS

RADIO & TELEVISION NEWS


www.americanradiohistory.com

MODIFICATION FOR USE WITMOUT MICROPHONE
[ i

Rys—1 mcgohm log taper pot
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R —6200 ohm, V3 w. res.
R:—250,000 ohm log taper pot
R:,—3600 ohm, V> w. res.

R:—43 ohm, 2 w. res.

Rsz, Riv—1 megohm, Vy w. res.
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FOR GE MAGNETIC PICKUP ey \L€34 | 36| '- 3 i
s MNUFACTURER S INSTRUCTION t | ! iy caol| : caill Ticaz 1
\LC35 AP _ 4 _.mES_ e — . _EWR.TB
R:i, R::, Rios Raze Ruz, Rizo Rizy Rie, Rovy Rip— l :ounuz:ﬁ‘:vwonxs
100,000 ohm, V3 ». res. Note: AUl resistors are to be £10% carbon units C33—510 pufd. mica capacitor
R:i—470 ohm, V5 w. res. except as indicated Css—150 pufd. mica capacitor
R:i, Riss Ryt, R:1—220.000 ohm, V3 w. res. Ci,. Ciz—100 uufd. mica capacitor Cs7—.001 ufd., 200 v. capacitor
24, Ri—1000 ohm, V3 w. res. Cii, C;0—.01 pfd., 200 v. capacitor Caw—.1 ufd., 200 v. capacitor
R:v, Rus, Rys, R;:—~47,000 ohm, Va w. res. Cii—20 ufd.. 250 v. elce. capacitor Cay—.0047 ujd., 200 v. capacitor
Ri1—330 ohm, Vi w. res. Cie. C20—50/50 ufd., 25 v. clec. capacitor C30—560 uufd. mica capacitor
R::—27.000 ohim, YV, w. res. Cr—.22 ufd., 200 v. capacitor Cs2=—330 uujd. mica capacitor
R, R:—470,000 ohm, V3 w. res. C:1. Cyt—.047 ufd., 200 v. capacitor Ji, Js—Microphone jack
R::—680 ohm, Yo w. res. C::—5 ufd., 150 v. elec. capacitor J:—Phono conncctor
R, R;:—500,000 ohm log taper pot C::—470 uufd. mica capacitor PL:~—8-contact male receptacle (Amphenol

C:; C2i—,0022 ufd., 200 v. capacitor

C::—.01 ufd. ccramic capacitor

C»:—270 pufd. mica capacitor

Cuy Cto—.022 ufd. mica capacitor
w—.15 ufd., 200 v. capacitor

C.2, Cy3—25 ufd., 25 v. elec. capacitor

C.:, C3s—.0033 pfd., 200 v. capacitor

Type 79-POSM)
PL:—Female 8-point plug (Jones type)
SO:—Male 8-point connector (Jones type)
Ss—D.p.d.t. slide switch
Vi—6AUG6 tube
V7—5879 tube
Vs, Vo—12A4U7 tube

Complete schematic diagram of the preamplifier-equalizer unit of the portable high-quality audio system.

to note that the cables for mobile usc
are AWG No. 10 for both the A" hot
and ground returns. The fuse block
and fuse must have low d.c. resistance
to eliminate excessive voltage drops
between the battery and power supply.

Preamp-Equalizer Stages

The input stage (Vs) for the pre-
amplifier was designed around a tri-
ode-conncected 6AU6, Several tubes are
suitable as low-level amplifiers, but

Preamp tone control ranges and harmonic distortion.

the 6AU6 shows little variation from
tube to tube and the noise level re-
ferred to the first grid is consistently
in the range from 5 to 7 microvolts.
The second stage, V:, was designed as
a feedback-type equalizer. It is com-
mon to provide high-frequency equal-
ization by varying the load on the
magnetic pickup; and the low frequen-
cies are often equalized by placing
combinations of RC networks in shunt
with one of the low-level stages. The

author prefers to take advantage of
the distortion-reducing and gain-sta-
bilizing properties of feedback equal-
ization, hence the plate-to-grid feed-
back shown around V. Resistor R
from the plate of Vs was included to
isolate the feedback loop from varia-
tion in the plate resistance of V.. The
compensating network comprising
C:m, C:u, Ca.-., and Rs is for the “New
Orthophonic” curve and provides equal-
(Continued on page 144)

Frequency response and harmonic distortion of power amplifier.
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ing system is a remote control de-
vice for a TV receiver which en-
ables the viewer to change channels,

THE Zenith “Space Command” tun-

mute the sound when desired, and
turn the set on or off. These opera-
tions are performed from anywhere in
the room without connecting wires by
a small remate control device held by
the viewer. The control box does not
require tubes, transistors, or batteries.

Practical and novel use is made of
ultrasonics as a medium for conveying
control information from the control
box to the TV receiver. Ultrasonics is
particularly well adapted to meet the
requirement that walls must confine
the signals so that no interference can
be caused to a similar receiver in an
adjoining apartment. The ultrasonic
microphone and selective circuits of

68

Fig 1. Zenith “Space Command” remote control
unit may be used from a room other than the
one in which the TV set is, as shown here.
A microphone at the top center of the re-
ceiver intercepts the ultrasonic control waves.

By

JOHN G. SPRACKLEN and PETER C. J. DESMARES
Research Dept., Zenith Radio Corp.

An ultrasonic television control for the home—turns

the set on and off, changes stations, and mutes sound

without use of wires, batteries, light, or radio waves.

the amplifier in the TV set readily dis-
tinguish between the desired control
signals and all sorts of noises which
are usually present around the home,
including the audio output from the
speaker of the TV set.

Of particular interest is the method
by which ultrasonic waves are gen-
erated in the control box. Four alumi-
num rods, about 2% inches in length,
are mounted on a bracket. When a
key is pressed, a spring is compressed,
then suddenly released and a little
hammer strikes the end of one of the
aluminum rods. This excites the rod
which then vibrates at its resonant
frequency, near 40 kc. The length of
each rod determines its natural fre-
quency; the four rods differ slightly
in length from each other.

To produce the same sound energy
electrically would require ten to one
hundred milliwatts, depending on the
efficiency of the transducer. At an av-
erage viewer-to-set distance, the en-
ergy can be detected for about one
second.

www americanradiohistorv com

The ultrasonic microphone in the
TV set is of the condenser type. A
strip of aluminized “Mylar” film,
.0005” thick, is stretched across a
frame at a distance of .004” from a
metal plate. The mechanical stiffness
of the air gap is mechanically res-
onant with the mass of the film at
about 40 kc. The microphone is
mounted on the upper edge of the pic-
ture tube escutcheon as shown in Fig.
1 and connected to the amplifier input
by a shielded cable.

Fig. 2 is a complete schematic of
the model 400. “Space Command”’ re-
ceiver. The microphone is polarized
with 190 volts d.c. through resistor Ri.
The signals from the microphone are
amplified many times by a 40 kc. high-
gain amplifier consisting of the 6CBS6, -
V,, and the pentode section of the
6AUS, V... High sensitivity is needed
as the control box must be capable of
operating the set from anywhere with-
in even a large living room. The triode
section of V.z operates as a tripler and
drives the 6BN6 limiter at 120 ke.

RADIO & TELEVISION NEWS
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Tripling was found highly desirable
for the discriminator circuits following
the limiter for reasons of circuit “Q”
and coil size. It also reduces the ampli-
fication required at the fundamental
key frequency, decreasing the possi-
bility of spurious regeneration.

The 6BN6 limiter, Vs, supplies a con-
stant amplitude signal to the frequen-
cy discriminator circuits which are
similar to those used in conventional
FM receivers. The output from each
discriminator is split to provide two
opposite output control voltages. This
permits the operation of two control
channels from each discriminator, so
that two discriminators provide for
four channels. L, and L; are the pri-
mary coils and L. and L, are the sec-
ondary coils of the two discriminator
transformers. These are tuned to cen-
ter frequencies of 122.25 kec. for the
higher channels and 114.75 kec. for the
lower channels. The 6AL5’s, V, and V-,
complete the discriminator circuits.

A simpler version of this unit, the
model “200,” is made which uses just
one discriminator circuit centered at
122.25 ke., providing two channels, one
for turret tuning and the other for
sound muting. In this model the
tripling is done in the 6BNG6 limiter;
the triode section of the 6AUS8 is used
as a 40 kc. amplifier rather than a
tripler. Since this model does not pro-
vide an “off-on” function, considerable
economy is realized by utilizing the

Fig. 2. Complete schematic diagram of the

power from the main video chassis.

The frequency separation between
the peaks of each discriminator is 3
ke. The natural frequencies of the
aluminum rods are so selected that,
after tripling, each coincides with a
discriminator peak. Assignments are
shown in Table 1.

The diode loads are effectively in
series across output points “A” and
"“B” for one discriminator and “C” and
“D” for the other. R: Rs R, and R;
are 1eturned to a negative bias source
from ‘the cathode side of each diode
load. This divides the combined out-
put of the diodes with respect to the
bias point "E.” Thus, whenever “A”
goes positive, “B” goes negative with
respect to “E” by an equal amount;
the same applies to points “C” and
“D.” In this manner, push-pull output
is obtained from each discriminator.
To illustrate the operation, assume
that the *‘tune right” rod is struck;
the resulting signal falls on the upper
peak of the upper discriminator. Point
“A” goes positive, removing the neg-
ative bias from the lower section of
tube V; and operating the “CW” relay.
If “tune left” had been struck instead,
point “B” would go positive, energiz-
ing the lower section of tube V, and
the “CCW?” relay.

Because this device is essentlally an
FM receiver, voltages produced across
the diode loads by random noise or by
any interference having symmetrical

"“"Space Command”

KEY DISCRIMINATOR
FUNCTION | gReq. PEAK FREQUENCY
4-CHANNEL NODEL"‘_OO"
ON-OFF 37.75KC. 113.25KC.
MUTE 38.75KC. 116.25 KC.
TUNE LEFT | 40.25KC. 120.75 KC.
TUNE RIGHT | 41.25KC. 123.75KC.
2-CHANNEL MODEL “200"
MUTE 40.25KC. 120.75KC.
TUNE RIGHT | 41.25KC. 123.75KC.

Table 1. Frequency of the signal transmit-
ted by each key on the “Space Command”’
unit (for both models 200 and 400) and
the corresponding discriminator signal.

distribution about the center frequen-
cy cancel out. Asymmetrical interfer-
ence produces an output at the dis-
criminators, but no matter how strong
the interfering input signal may be,
the discriminator output can never ex-
ceed the legitimate output obtained
with the control box, and it can reach
this level only if the interfering signal
is exactly on the right frequency.
Without a signal applied, the nega-
tive bias supply keeps the triodes
biased beyond cut-off. The bias volt-
age is so large that 60% of the peak
output of the discriminator is required
to operate the relays. Each discrim-
inator output is connected to the cor-
responding triodes through an inte-
grating network with a time constant
of about 30 milliseconds. Most noise
(Continued on page 161)

receiver model 400. All of this circuitry is contained in the TV set.
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Fig. 1. Four of Internation-
al Rectifier's high-voltage
selenium rectifiers. (A) The
type U200HFP, (B) the type
U75HFP, (C) a type US0HFP,
and (D) a type U50DP unit.

By
C¥

JOHN VICKREY

of Small High-Voltage Selen

um Rectifiers

Details on several popular and practical circuits which

afford tubeless rectification for special applications.

ARTRIDGE-TYPE selenium recti-
C fiers have brought simplicity and

compactness to the design of high-
voltage supplies. Tubeless operation
results in freedom from warm-up time
filament circuit complications, reduced
heat radiation, increased ruggedness,
unlimited life, and reduction of space
requirements.

International Rectifier Corporation’s
high-voltage, cartridge-type selenium
rectifiers are obtainable with ratings
up to 9.9 Kkilovolts r.m.s. input for
single units. These single rectifiers
may be employed in conventional and
special voltage doubler, tripler, and
quadrupler circuits, as well as in
simple half-wave and full-wave cir-
cuits. Polyphase operation is also pos-
sible, as with lower-voltage rectifiers.
Besides half-wave units, standerd car-
tridges are available in full-wave cen-

ter tap, voltage doubler, and single-
phase bridge types.

Typical applications of these recti-
fiers include insulation test equipment,
capacitor breakdown testers, magnetic
amplifiers, bias supplies, oscilloscope
high-voltage d.c. supplies, television
high-voltage supplies, radiation detect-
ing instruments (Geiger and scintilla-
tion counters), electrostatic dust and
smoke precipitation, electrostatic spray
painting, photoflash high-voltage sup-
plies, photomultiplier tube supply, arc
suppression in contact protection cir-
cuits, and many similar uses.

The accompanying illustrations show
practical circuits for several small-
sized devices employing selenium rec-
tifiers to obtain high d.c. voltages. The
simplicity of these devices, resulting
from tubeless rectification, is evident.
While each circuit is intended for a

specified application, other uses will
suggest themselves.

Portable High-Yoltage Supply

Fig. 2A shows the circuit of a midg-
et, low-current, high-voltage supply.
Operated from a single Size-D 1%2-volt
flashlight cell, this unit is completely
portable and self-contained.

The high a.c. voltage is supplied by
a small vibrator transformer, Model
10MVT (Precise Measurements Com-
pany, Brooklyn 23, New York). This
component is completely encapsulated
and requires only four connections,
two to the battery circuit and two to
the rectifier-output circuit. The inter-
ruption frequency 1is approximately
250 cps.

The rectifier is an International Rec-
tifier Type U200HFP. This unit, shown
in Fig. 14, is 7T%4” long and %4” diam-
eter. Its peak inverse voltage rating
is 9600 volts. '

The maximum d.c. output voltage is
4 kv. Maximum output current, not
coincident with maximum voltage, is

Fig. 2. (A) Schematic diagram of a midget, low-current, high-
voliage supply which is completely portable and self-contained.
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1

fa)

. 200MEG]
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140 microamperes. Fig. 2B is a cur-
rent vs voltage plot for various values
of load resistance, R.

The vibrator is relatively noiseless
acoustically. Very little trouble has
been experienced with clectrical hash
from the contacts. If hash is observed
in a particular installation, however,
it can be eliminated or minimized by
means of a 0.005 to 0.01 microfarad
buffer capacitor shunting the high-
voltage secondary winding.

At the low values of current drain
indicated in Fig. 2B, the 0.005 ufd. out-
put capacitor will furnish sufficient
filter action. )

The high-voltage supply may be
built into other equipment, such as
radiation detectors, vacuum system
leak detectors, dielectric breakdown
lesters, etc.

Geiger Counter Supplies

Vibrator Type: The circuit shown in
Fig. 3 will supply -900 volts of regu-
lated d.c. to a 1B85, or equivalent, Gei-
ger tube and plus 80 volts at 0.2 ma.
to one or two amplifier tubes in the
counter circuit. N

As in the preceding circuit, initial
driving power is derived from a single
1% volt Size-D flashlight cell. The cell
operates a Model 10MVT miniature
vibrator transformer, previously de-
scribed. This feature provides simplic-
ity and compactness, as well as econo-
my and convenience of battery replace-
ment.

Two Type U5S0HFP (Fig. 1C) se-
lenium rectifiers are employed. The
first, SR is “reversc-connected” to
supply -a negative potential of 900
volts to polarize the 1B85 Geiger tube.
The second, SR: is “forward-connect-
ed” to supply the positive plate and
screen voltage te the amplifier tube,
or tubes.

The high voltage is stabilized at
—900 volts by a miniature gaseous
regulator tube (Victoreen Type 5841).
The smoothing action of this tube and
of the R.C: network filters the high
voltage effectively. The loading effect
of the % megohm resistor, R, and
lcakage in the electrolytic filter ca-
pacitor, Ci, reduce the positive output
voltage to 80 volts. Sufficiently good
regulation of the 80 volts by the com-
bined load is obtained. Capacitor C,
seems to provide adequate low-voltage
filtering, since no serious humming or
buzzing is discernible in a sensitive
Geiger counter containing this power
supply.

In addition to opcrating the vi-
brator, the 1% volt cell can also heat
the filaments of the amplifier tubes in
the counter circuit.

Transistor Type: In Fig. 4, a tran-
sistor takes the place of the vibrator
in the primary circuit of a battery-
operated step-up transformer. The
transistor functions as a low-frequency
oscillator with clipped-peak wave-
form. The high a.c. voltage is present-
ed to a selenium voltage doubler cir-
cuit consisting of two Type U75HFP,
(Fig. 1B) rectifiers and the 0.002 pfd.
capacitors, C; and C.. This circuit is

October, 1956

adapted from the original arrange-
ment by Chambers and Coleman.?

The d.c. output is 200C volts at 20
microamperes. This is adequate for a
sensitive scintillation counter. The
high turns-ratio midget transformer,
T., is a special component, Type TC-
673 (Cam-Co Engineering Compuny,
Culver City, California). The transis-
tor oscillator is powered by a medium-
sized 22% volt “B”-battery (Burgess
Z30NX, or equivalent). The low d.c.
drain of 7% to 10 milliamperes in-
sures long battery life.

Efficient voltage doubling in the
full-wave circuit is afforded by the
two rectificr cartridges. However, a
dual rectifier unit, like the Interna-
tional Rectifier Type US50DP, (Fig.
1D) may be used, if desired. For small
over-all size, the electrolytic capaci-
tors, C, and C. may be of the submin-
iature tantalum variety.

In adjusting the unit, the following
steps should be observed. (1) With
switch 8: open, set rheostat R. to its
maximum resistance. (2) Connect a
high-resistance d.c. voltmeter (20,000
ohms-per-volt or higher) to the d.c.
output terminals and close switch S..
(3) Adjust rheostat R. for maximum
voltage. (4) Lock R. in this position
and do not subsequently disturb its
setting. Make all later output voltage
adjustments with rheostat R..

This transistor oscillator is stable
and is a good starter if the R, and R.
adjustments have been made correctly.
With the d.c. voltmeter connected to
the d.c. output terminals, the starting
action may be checked Ly throwing
switch 8; rapidly back ard forth sev-
eral times. The voltage should rise
and fall quickly in response, within
the limitations set by the meter damp-
ing.

Beside its specific use as the high-
voltage d.c. supply for Geiger and
scintillation counters, this unit may
be employed in other applications re-
quiring a totally quiet, battery-operat-
ed, portable source of 2 kv. or less.
Such uses include photomultiplier tube
supply, voltmeter calibration, klystron
electrode supply, portable oscilloscope
supply, etc.

Variable-Yoltage Supply

Fig. 5 shows the circuit of a general-
purpose, adjustable-output, low-cur-
rent, high-voltage supply which may
be made as small as some test meters.
The d.c. output voltage is 0 to 2000
volts at a maximum current of 3 ma.

In this arrangement, the a.c. input

Fig. 3. Vibratortype power supply for
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Fig. 5. A general-purpose, variable, high-
voltage, low-current type power supply.

voltage to the transformer may be
varied by means of a Superior Electric
Type 10 “Powerstat.” A General Radio
200B “Variac” also may be used for
this purpose. A full-wave voltage dou-
bler is operated from the high-voltage
secondary of the transformer. The
doubler consists of a Type U50DP
doubler type high-voltage selenium
cartridge and the two 0.5 ufd., 2000
volt capacitors.

Any convenient transformer having
a 1000 volt r.m.s. secondary may be
used. For convenience and economy,
the entire secondary winding of a
small replacement type transformer
may be employed, neglecting the cen-
ter tap of this winding.

At the low values of current drain
specified, storage action of the two 0.5
ufd. capacitors and the full-wave op-
eration of the rectifier unit will
smooth the d.c. output well enough to
permit use of the high-voltage output
for the calibration of d.c. voltmeters,
polarization of cathode-ray and photo-
multiplier tubes, dielectric studies, ra-
diation detector operation, and polariz-
ing capacitors. However, additional
filter circuitry may be added exter-
nally or internally for discriminating
applications.

A continuously variable supply of
this type will find sundry uses in the
laboratory and shop. A prosaic appli-
cation is the flash-burning ol particles
from between the plates of variable
capacitors.

(Continued on page 190)
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By FRED COHEN

Engr., Radio Corporation of America

Construction details on a unit which provides control
over range of 0 to 97 degrees C (32 to 207 degrees F).

construction of an electronic tem-

perature controller. Although basic
in construction, the unit is quite versa-
tile and serves to demonstrate some
fundamental points of instrument de-
sign. The device is described for the
benefit of the home experimenter and
is not a product which RCA plans to
market.

The unit illustrated has a range of 0
to 97 degrees C (32 to 207 degrees F)
and may be used in such applications
as controlling a laboratory oven or a
dark room water heater. The instru-
ment has the advantages of a wide

'I' HIS article describes the design and

Fig. 1. Thermistor resistance versus tem-
perature for the Victory Eng. Co. 51A1.

300K]

N,

\

\

control range and its ability to control
a process from a remote location, since
only the sensing element need be in
contact with the controlled process.
The operation of the device is quite
simple. Temperature is detected by
the sensing element which, in this case,
is a thermistor, or temperature sensi-
tive resistance. The sensing element
and its associated circuitry are known
as the measuring circuit. It is the
function of the measuring circuit to
produce an error signal whenever the
temperature of the controlled process
differs from the temperature set point.
The error signal is stepped up by three
stages of voltage amplification and
then applied to the grid of the power
tube which drives the control relay.

Circuit
A Victory Eng. Co. type 51A1 ther-
Fig. 2. Combined parallel resistance of a

thermistor and its shunt versus tempera-
ture: Note that resultant is fairly linear.
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mistor is used for the sensing element.
A graph of the thermistor resistance
(Rr) vs temperature appears in Fig. 1.
Because of the logarithmic nature of
this curve, using the themistor directly
in the measuring circuit would result
in an extremely poor temperature-

. setting dial. Readings toward one end

of the scale would be extremely
crowded, while those at the opposite
end would be excessively far apart. In
order to obtain a more linear scale, the
thermistor is shunted with a suitable
resistance. In this case a 20,000 ohm
resistor was selected as optimum for
the range of 0 to 97 degrees C. A plot
of the combined parallel resistance of
the thermistor and its shunt (R;) vs
temperature appears in Fig. 2. The
resultant characteristic is fairly linear.

The measuring circuit (Fig. 4A) is a
simple bridge. For clarity, the circuit
has been redrawn in Fig. 4B with R
plus R of (A) lumped into their equiv-
alent, R4 Also Rr and Rs have been
replaced by Es. Our temperature set
point is made by adjusting R, in (A)
to a previously calibrated resistance
such that R, in (B) will be equal to Es
at the required temperature. There-
fore, when the temperature of the sens-
ing element is correct, no a.c. voltage
will appear between grid and ground.
If, however, the temperature should
drop below the set point, the resistance
of Ry will increase and the bridge will
be unbalanced, causing a- voltage be-
tween grid and ground. If the tem-
perature goes above the set-point, Rx
will decrease and a voltage will again
appear. In the second case the voltage
generated will be in phase with E; in
the first caser it will be opposite in
phase to E. The voltage appearing be-
tween grid and ground is known as the
error signal, since it is present only
when the temperature of the sensing
element is incorrect.

The power amplifier stage performs
a dual function. First, it supplies the
necessary current to close the control
relay when an error signal of the cor-
rect polarity is applied to its grid.
Secondly, it discriminates between de-
sired and undesired error signals.
Since the measuring circuit will pro-
duce an error signal whenever the tem-
perature of the sensing element is dif-
ferent from the temperature set point,
a signal will be generated whether the
temperature is above or below the
desired point. We have chosen the
normally open contacts of our re-
lay as the “Heat Control” switch; we
therefore wish the relay to be energized
only when the temperature falls below
the set point. For this reason we must
arrange for the power amplifier to be
able to select the desired error signal.
" It has already been shown that the
error signal generated when tempera-
ture is below the set point is opposite
in phase to that generated when tem-
perature is above the set point. There-
fore, if we apply plate voltage to the
power amplifier tube only during the
period when the desired error voltage
is positive, the undesired error signal
will not be capable of actuating the
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control relay. This is accomplished by
connecting the plate to ‘“raw” a.c,
taken from a winding of the same
transformer which supplies voltage to
the measuring circuit. This type of
circuit is economical and has been
used to some extent in the field of in-
dustrial instrumentation.

During conduction the plate current
of the power amplifier will consist of
a small quiescent direct current plus a
series of current pulses. These pulses,
having the form of a rectified sine
wave, have a sizable direct current
component. It is this component which
operates the d.c. control relay. A 10
ufd. capacitor across the relay coil by-
passes the a.c. component. The ampli-
fier tube is heavily self-biased, so that
the plate current is low in the absence
of excitation or in the presence of in-
correct excitation.

Construction
The unit (see photos) is built on a
standard 5" x 7" x 2” aluminum chassis,
which easily accommodates the re-
quired components. In order to mini-
miize pickup, the first amplifier tube is

located as far as possible from the

power supply. For the same reason
shielded wire is used between the ther-
mistor and its input connector and be-
tween the connector and the measur-
ing circuit.

The measuring circuit requires some
. special treatment. For the purpose of
minimizing pickup and feedback the
four resistors of the measuring circuit
(R: Ry R. Rs) are well shielded. The
brass shield assembly was constructed
by soldering a number of small angle
pieces to the U-shaped base. A sketch
of the assembly is shown in Fig. 5. The
resistors are assembled on two Plexi-
glas spacers, for added support. To pre-
vent any accidental shorting, the in-
side of the shield assembly has been
covered with vinyl tape and sprayed
with Kryolite. ~

The panel is aluminum. Its size is
not critical and it may be cut with an
eye toward fitting some particular

Front panel view of the home-built Electronic Thermostat.

October, 1956 !
T

Ri=—=~15.000 ohm wirewound pot

Rz Ri, Rs~—5000 ohm non-inductive res. +1%
Rs—20,000 ohm non-inductive res. +1%
Ri—390 ohm, V5 w. res. =5%
R:—100,000 ohm, Yo w. res.

Rs, Ris, Reo—1 megohm, 15 w. res.
Ro—33,000 ohm, Y, w. res.

Rig—470 ohm, Vo w. res. +59,
R::—68,000 ohm, 1 w. res.

R12:—100,000 ohm pot

Ri1;, R1v—1000 ohm, YV, w. res. £5%
R1,—62,000 ohm, 1 w. res.

R, R17—3300 ohm, 1 w. res.
Rix—130,000 ohm, 1 w. res.
Rr—Thermistor (Victory Eng. Co. 5141)%
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Cs, Cr, Cs—10 pufd., 350 . elec. capacitor

Ce, Cy, Ci—.1 ufd., 400 v. capacitor

C:—2700 pufd. mica capacitor

Ci—4 ufd., 450 v. elec. capacitor

Co—10 ufd., 50 v. elec. capacitor

RLy—d.p.d.t. plate relay, 6.3 ma. pull-in (Pot-
ter & Brumfield LM11, 5000 ohm coil)

S+—S.p.s.t. toggle switch

Ti~—Power trans. 235-0-235 v. @ 40 ma.; 5 ».
@ 2 amps; 6.3 v. @ 2 amps (Stancor PC
8401)

PL:, PL:—NE-51 neon bulb

Vi, Ve—124T7 tube V:—6X4 tube

* dvailable through electronics parts distribu.

tors from local Graybar Electric Co. distributors.

Fig. 3. Complete schematic diagram of the Electronic Thermostat unit.

cabinet. The panel on the unit illus-
trated is 7" x 8. The temperature dial
is a piece of white Bristol board. Cali-
bration points are marked in India ink.

Operation and Calibration

The following procedure should be
followed in putting the unit into opera-
tion for the first time:

1. Temporarily solder a 33,000 ohm
resistor across the thermistor input
connector on the rear of the chassis;

(Continued on page 134)
-

Fig. 5. Mechanical details on the measuring
circuit shield assembly discussed in text.
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Fig. 4, (A) A simple bridge measuring cir-
cuit (B) Equivalent circuit. See article.
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Under chassis view showing location of component parts.
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By BERT

three-channel stereophonic sound, I prom-

ised you a short introductory section for
this month with the emphasis on reviews. So
here are a few notes of interest and then
we are off!

I attended the annual convention of the
NAMM (National Association of Music Mer-
chants) at the Hotel New Yorker in late
July, and found out about some new equip-
ment of more than passing interest. For one
thing, Ampex has pulled out all stops and
is actively going after the home hi-fi market
with a new series of tape equipment desig-
nated as the “A” series. The “A” tape deck
is brand new in design and incorporates many
innovations in tape handling and operating
convenience. It can be had as a straight
half-track monaural unit with 334 and 7%
ips tape speeds, or as the half-track monaural
recorder with sterecphonic playback facilities.
This latter unit is particularly significant, as
it will take care of those folks who wanted
stereo plavback but who also wanted the
convenience of a recorder for off-the-air re-
cording, etc.

Both units handle the 7-inch reels of tape,
both are driven by a four-pole induction
motor . . . the first time in Ampex history
they have not used a synchronous motor.
According to Mr. Phil Gundy, head of the
company’s audio division, a new tape drive
system is incorporated with these motors and
the result is wow and flutter figures under
0.2 per-cent at 734 ips, which is approximate-
ly the same as the sync-motored Ampex 601
series. Also for the first time on any Ampex
is a tape footage counter! This one really
seems to do a good job and I was told that
it is guaranteed not to introduce any wow
or flutter. I listened to these units for quite
a while and neither from the use of induction
motor nor footage counter, with a wide vari-
ety of recorded material was any wow or
flutter audibly noticeable. By far the most
fantastic “gizmo” on these new ‘“A” series
tape machines is the following; when thread-
ing tape from the pay-off reel, it is the usual
Ampex straight slot loading and then instead
of inserting the end of the tape in the take-
up reel hole, or looping around a peg and
winding on a few turns of tape by hand . . .
you merely lay the end of the tape in be-
tween the sides of the take-up reel and near
the reel hub . . . and then simply turn on
the “play” switch. And doggone if the end
of the tape doesn’t automatically wrap itself
around the reel hub as pretty as you please
and that’s all there is to it! I haven’t the
remotest idea how they do it, although some-
one muttered something about the ratio of
hub wind to capstan speed or some such
thing. The price for all this bounty? ‘The
monaural record/stereo playback goes for
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$495, the monaural record alone for some-

what less.

Also new is an amplifier speaker combina-
tion like the previous Model 620, but this
unit has provision for phono and tuner in-
puts, so that with the addition of a turntable
or changer and cartridge you can have a
cemplete hi-fi system. Prize package of the
new Ampex line, however, was a handsome
blonde furniture cabinet about 6 feet in
length which incorporated the new “A”
menaural/stereo  tape deck; two 10-watt
amplifiers; an AM-FM tuner; preamp with
bass, treble, selector and special function
switches; Garrard changer and magnetic
cartridge; and at each end of the unit, a
speaker in a special baffle. This unit is so
arranged that just by throwing switches you
can record off records, or off-the-air, play-
back half- or full-track tapes through the two
speakers, play AM or FM or records, and
playback stereo tapes through the two ampli-
fiers and two speakers. Frankly I was highly
skeptical about the speaker placement (6 ft.)

for stereo, but Mr. Gundy told me that the -

distance was arrived at after 6 months of
research, and then pointed out to me a very
startling and significant thing . ... the speak-
ers in the baifles were slanted outwards at an
angle of about 45 degrees. This, he claimed,
rather effectively eliminates the “hole-in-the-
middle” phenomenon that plagues two-chan-
nel stereo. After considerable listening I am
forced to agree that at least in moderate sized
rooms, the “hole” is indeed largely eliminated.
There is still not the superior directionality
nor depth of true three-channel stereo, but
it is awfully good, and probably will suffice
for a good many people and at least will
make listening more pleasurable until all the
problems of the three-channel stuff have been
resolved. This new speaker placement is com-
pletely at variance with what has been previ-
ously accepted, and I have no doubt will
cause much new experimenting among the
afficionados . . . your truly included!

The price, incidentally, for this Ampex
console is $1470 and, considering what you
get, it is a reasonable buy. For the less afflu-
ent, there were other stereo machines at the
show priced to aim at a still larger segment
of this new and growing market. Vi Corp.
displayed a monaural record/stereo playback
unit that did a creditable job of stereo repro-
duction for $226.00. RCA Victor now has
a complete monaural record/stereo playback
system including the 2 amplifiers and speak-
ers for less than $3935.00. Truly, the stereo
market is ripe for expansion with these new
units.

It is to be hoped that the existence of these

The opinions expressed in this column are those of

the reviewer and do not necessarily reflect the views or
obinions of the editors or the publishers of this magazine.
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new machines will bring some sensible pricing
for stereophonic tapes. The present prices
are simply way out of line. I am in a posi-
tion to know fairly well what it costs to pro-
duce recorded tapes and the difference be-
tween monaural and stereo is so slight as to
be negligible. A stereo tape at a dollar or two
more than monaural would more than offset
any ‘“‘extra costs’” which are purportedly in-
volved. Up to now, with stereo playback
systems costing so much, the theory evidently
was that if a person could afford a stereo
system, he could afford $15 to $20 for a
stereo tape. It is just plain common sense to
realize that with these new stereo tape play-
back systems in the $200-$400 class, this is
an entirely different segment of the market
and these people simply can’t and won’t pay
these premium prices for tapes.

A few more bits of news and notes of in-
terest. I managed to find out some of the
future RCA Victor stereo releases, which will
be available in the coming months and an
impressive list it is . . . Beethoven “7th” with
the Boston under Munch, Brahms “2nd” by
the same, Chausson's “Poeme” with Oistrakh
himself on the violin, “Gaite Parisienne” with
Fiedler and the Boston Pops, the “Grand
Canyon Suite” with the Boston Pops, Saint-
Saens “2nd Piano Concerto” with Ruben-
stein/Reiner and the Chicago Symphonv. and
“Rhapsody on a Theme of Paganini,” same
group. .

Audio Video Tape Co., pioneer in the
recorded tape field, has a new design reel that
will be a boon especially to owners of the
less expensive tape machines. These units are
usually hardicapped by motors of limited
torque and the result is that the last few
minutes of play are loaded with wow and
flutter as the take-up reel struggles to get
the last few feet of tape off the small diam-
eter pay-off reel. This new AV reel obviates
this difficulty by having a hub 4 inckes in
diameter, for better “gearing.” With the reg-
ular 174 mil tape, 24 minutes playing time
is obtained, with “long play” one mil tape, 36
minutes playback is possible. Admittedly this
larger hub cuts down time but it also cuts
the wow and flutter and that is the impor-
tant factor.

Music lovers in the Hartford, Connecticut
area have a treat coming their way. On the
evening of October 9th (better check local pa-
pers for exact time) the Hartford Symphony
orchestra under conductor Fritz Mahler will
present a regular concert combined with ste-
reophonic sound demonstration. The program
is being co-sponsored by the Audio Work-
shop of West Hartford and Gray Research
& Development Co., Inc. of Manchester,
Conn. Live music versus previously recorded
stereo will be compared via the use of stereo-
phonic Magnecords and Klipschorns, with
Paul Klipsch acting as lecturer and narrator.
It should be a most stimulating evening.

There is so much going on in stereo I've
vakked more thdan I intended so I'll chop
it . . . right here!

Equipment used this month: Pickering
“Fluxvalve” cartridge in Pickering 190 arm;
Components Corp. turntable; Marantz audio
consolette; two McIntosh MC60 amplifiers;
Jensen “Imperial” specaker and Electro-Voice
“Georgian” speaker, Ampex tape equipment.

'MOZART

VIOLIN CONCERTOS #4 AND #5
Yehudi Menuhin, violinist with Philhar-
monice Orchestra conducted by John
Priichard. Victor LM1961. RIAA curve.
Price $3.98.

Mozart this month fares well in the skill-
full hands of Yehudi Menuhin. These are
among Mozart’s most delightful and ingrati-

(Continued on page 150)
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in one versatile unit, only *399

THE new General Electric Convertible is a
dual-chassis design. In a single, amazingly
flexible and low cost unit there’s a powerful
amplifier, with 20 watts of undistorted output
—plus a pre-amplifier with seven panel-mounted
controls. It gives you sound reproduction as it
was meant to be heard.

There’s New Installation Flexibility, too! With the
General Electric dual-chassis design, the ampli-

October, 1956

fier and pre-amp may be mounted independently
in built-in systems. Or, as one complete unit,
the handsome Convertible cabinet may be placed
on a bookshelf or table.

Write today for new hi-fi ideas and the name
of your dealer. He can show you the full line of
G-E Hi-Fi components. General Electric Com-
pany, Special Products Department, Section
R15106, Electronics Park, Syracuse, New York.

Progress /s Our

www americanradiohistorv com

== Most Important Product

New “Convertible”” 20-watt Amplifier and Pre-Amp with controls,
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invigorating,

crisp fall day outside; but inside the
service shop Barney and his boss,
Mac, acted more as if they were suf-

IT WAS a beautiful,

fering from spring fever.
the radios and TV sets that were piled
all over the place, they were taking a
break. Mac was a great believer in
these little “recesses,” which he con-
tended kept a fellow from going stale
and doing careless and sloppy work
from sheer weariness and boredom. At
any rate, he and Barney were sitting
side by side on the service bench
chomping away on a couple of candy
bars.

“Hey, Mac,” Barney mumbled
through a mouth full of candy, “I was
reading an article in one of my ham
magazines the other day written by a
guy by the name of J. R. Smith in
which he ‘was arguing that the belief
you had to make a solder joint me-
chanically secure before flowing solder
around it was just a lot of stuff. What
do you think about that?”

“With a few reservations, I'm with
him,” Mac answered promptly. “I'm
glad you brought that subject up.
Probably no single operation a service
technician performs is more impor-
tant, because it is used so often, than
soldering; yet most of us keep right on
making solder joints exactly as we did
when the solder itself was far inferior
to present varieties and when the iron
we used was a heavy, clumsy affair
with practically no control over the
heat. It is just one of theose operations
that are so common that we never
stop to wonder if we could improve
our way of doing them; but I'm will-
ing to wager that most of us—includ-
ing you and me—could do a much bet-
ter job of soldering than we are if we
could just quit thinking we know all
that’s worth knowing about solder-
ing.”

“Probably the boys who used solder
purely for holding mechanical joints
gave us the idea that solder connections
had to be mechanically solid,” Barney
offered. “This fellow Smith said that
exhaustive tests of solder joints made
in government laboratories showed
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By JOHN T. FRYE
SOLDERING

that merely shoving a wire through a
hole in a socket connection, laying it
in a slot, or bending it at a right angle
around a stud and then flowing solder
around the wire would produce a joint
that would withstand the most severe
shock and vibration under extremes of
temperature. The wire or pigtail
would give up and break long before
the solder joint failed.”

“That certainly checks with my own
experience,” Mac remarked. “For a
long time now I have made it a prac-
tice to install volume controls and
other parts in receivers with the
thought in mind that one of these
days I'm going to have to remove
them. You know how exasperating it
is to try to unravel one of those
soldered connections in which the
leads have been twisted securely and
the ends tucked in out of sight and
reach before the solder was applied.
By the time you get all the wires
loose, you have probably broken one
or two of them and have ruined a
component or so with the excessive
heat used to keep the knot soft while
you sorted out the wires. This sort of
thing is especially bad with the connec-
tions on small sockets. The sockets
themselves will not take too much
heat, and the connections break easily
under much pulling and twisting. How
much easier it is to remove the leads
when they have simply been thrust
through the holes a sixteenth of an
inch or so and solder flowed around
them!”

“Yeah, and another advantage of
that kind of joint is that you can tell
if it’s good or not simply by pulling on
it after the solder has set. If the joint
was made mechanically solid before
soldering, this pull test will reveal
nothing; but when the solder itself is
doing the holding, a little tug will
break a rosin joint loose at once. As
far as I am concerned, still another
advantage lies in the fact you can do
a much more professional-looking job
bv this method once you get the knack
of it. T know, I tried it on a transmit-
ter kit I was putting together, and I
found it was much faster, made neater

> ¥
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joints which were easier to inspect,
and used much less solder. But I
wasn’t going to say anything about do-
ing this until I learned if you went
along with the idea.”

“Aren’t you the cagey one!” Mac
exclaimed with a grin. “But you may
have encountered one of the excep-
tions I had in mind in putting that
transmitter together. When the lead
being soldered is very heavy and stiff,
as you sometimes find in tank coil and
bandswitching circuits, making the
joint mechanically secure before sold-
ering is just taking out insurance
against the severe strain and prying
the joint may have to endure because
the leads are so heavy. This is far in
excess of any pressure that could be
exerted through ordinary connecting
wire used in radio or TV sets or
through the pigtail leads of capacitors
or resistors.”

“I'm away ahead of you,” Barney
exclaimed. “I did make those joints
solid before soldering. Awhile ago you
said something about solder being

better now than it used to be. How
about that?”
“It most certainly is,”” Mac an-

swered. “To appreciate just how much
soldering has improved, you should
have had to heat a big old heavy iron
in a gas flame and then gouge solder
off a big bar the way I did when I
started in this ‘wacky’ radio repairing
business. The flux used in present day
solder is also far superior to the rosin-
core solder that first came on the
market. In those days, it was not at
all unusual to find great lengths of
the stuff with no flux in it at all. But
I still think there is a lot of difference -
between present brands of solder in-
tended for radio and TV repairing.
The other day the salesman was out
of the brand I have been using for
years, mostly through sheer habit; so
I let him sell me another kind he rec-
ommended. 1 was astonished to dis-
cover it melted easier and flowed
much more smoothly around a joint
than the kind I had been using. Solder
is not all alike.”

“T'm sure some of the present solders
are deliberately designed to work with
the solder guns that practically all of
us use today,” Barney observed. “With
them, you want a solder that melts
easily, sets fast, and has a good flux
evenly distributed.”

“You have to keep in mind, though,
that no matter how you prepare the
joint mechanically, you still have to
observe the rules for good soldering. I
mean the metal parts to be jointed
have to be clean and bright; they
must all be raised to a temperature
well above the melting point of the
solder: and they must all be held per-
fectly rigid while the solder is setting.
Carelessness in any of these particu-
lars means a bad joint, no matter
what other preparations you make.”

“Check!” Barney agreed. “And I was
just thinking that the advent of print-
ed circuits has made it necessary for
us to learn some new soldering habits.

(Continued on page 191)
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ROhIl TV and C

only complete line of

OMMUNICATION TOWERS

proven in Profits and Customer Satisfaction

HOT DIPPED
GALVANIZED

The finest, most durable finish is avail
able for ROHN Towers and accessories
... all done entirely on the ROHN
premises under careful ROHN super-
vision.

UNEQUALLED DESIGN

AND ENGINEERING

ROHN is the only design that has stood
up over the years. ROHN has been first
and foremost . .. and always the leader
in new products to meet the changing
demands.

MASS PRODUCTION
FOR LOW COSTS

ROHN was the first to utilize mass
production techniques to build a supe-
rior tower at the most competitive
prices. This means no sacrifice in qual-
ity yet far greater profits for you.

UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands and thousands of installa.
tions prove the ROHN line first in
customer satisfaction.

PIONEER
MANUFACTURERS

Pioneers in tower manufactuting—and
today one of the world’s largest manu-
facturers of this type equipment. The
ROHN Company was built on satisfac-
tion on the part of distributor, dealet
and customer alike.

® COMPLETE LINE

Only ROHN offers a full line—one de-
pendable one-stop source for all TV in-
stallation equipment. Save headaches,
save shipping costs, save time. .. use
ROHN unequalled service exclusively.

L7

N\~

@ o @ ¢ HIGHLIGHTS OF

Era
=

no.ﬁ tower

“All-Purpose” tower- '

THE ROHN LINE @ ¢ o o

COMMUNICATIONS
TOWER

Fulfills 75% of your general
tower needs—is structurally as
sturdy —yet coszs Jess than the
well-known Rohn No. 10 Tow-
er. Ideal for home and indus-
trial installations, communica-
tion requirements . . . eliminates
stocking many different tower
models. Self-supporting to 50 fr.
or guyed to 120 ft.! Easy to climb
for fast, efficient servicing. Util-
izes "Magic Triangle’” which in-
sures far greater strength and
stability. Permanent hot-d‘ifged
galvanized coating. Dependabil
ity — a feature customers de-
mand — is assured with the
Rohn No. 6 Tower...de-
signed to “‘stand up' for years
to the rigors of weather and
climatic conditions.

Package Tower*

“Space Saver” — cuts storage space
300% or more!
Popular PT-48 has almost 50" of
sturdy tower within a compact 8’ x
20" package! "Magic Triangle” de-
sign is adapted to a pyramid shape
using a wide 19” base with progres-
sively decreasing size upward. De.
creases your overhead ... easy to
transport and assemble — cuts ship-
ping costs. Galvanized throughout.
Available in heights of 24, 32, 40,
48, 56 and 64 feet!

“ Fat. Fending

Bord Towcr_s_ ['jv:étu:c THE ROHNM
MAGIC TRIANGLE *

For sorocrecal s.uEn'::'imIr:.-, fanted wrap-arsand
“eagic treanple” desdig s festuved inorliess
alb-sioel towirs: Tawdrs fave Tall 24" wide
vorrugated coosichracing welded o tubulir

=

For extreme
heights and com-
munication pur
poses of all kinds,
the Rohn No. 40
gives you strength
and durability on
which you can
depend. The time
tested and proven
equilateral triangle de-
sign using extra heavy
duty tubing and corru-
gated steel cross-bracing
is utilized. The No. 40
is structurally sound so
you can install it for
heights up to 300'; or
at lesser heights when
considerably greater
strength is required be-
cause of excessive wind
or antenna loading. Use
for radio telephone,
broadcasting, micro-
wave relay and all other
such communication
purposes. If a particular
job calls for this type
tower, save real money
by using ROHN tow-
ers.

) For lesser
heights, use the Rohn

! No. 20 or No. 30

Z& Telescoping Masts |

ALSO

Rotor posts, house brackets, eave
brackets, peak and flat roof mounts,
instant drive-in bases, hinged base
sections, telescoping mast bases, guy-
ing brackets, UHF antenna mounts,
erection fixtures, variety of mounts
and supports for masts or tubing,

3
i
i

Heavy-duty hot-dipped galvan-
ized steel tubing and rigid joints
give extraordinary strength.
Quick installation . .. mast at-
tached to base—~antenna fixed,
then mast hoisted quickly to
desired height. Utilizes special
clamp and guy ring arrange-
ment. Flanged interior section;
crimped exterior section gives
mast stability that can’t be beat.
Complete with guy rings and
necessary erection parts. In 20,
30, 40 and 50 ft. sizes. Bases

and ground mounts available.

a full line of ROHN ACCESSORIES

tower installation accessories, TV
service tables, mast and TV hot-
dipped galvanized tubing, guy rings,
“twister-anchors'’, rubber tower
grommets, insulator sections, hinged
rotor platform, accessory shelf and
platform and dozens of other items.

iR Ponding -

OVER TOWERS

These unique fold-over tow-
ers are perfect for experi-
mentation, TV service de-
partments, amateur use, and 3 ]
special purposes. Uses regu- ; %
lar ROHN tower sections § I
with kit. Now available in
standard No. 10 tower to
507, and in ROHN No. 30
& No. 40 towers for heavy-

soeel legs: The exvlusive design assures depend- I Note:
able strenpsh and permaneoce. ; I
; : I
.., Tower

ROHN FOLD-

duty use.

MAIL THIS COUPON FOR FREE llTERTURE!

— GETER SRR GENR MNER SENR G sl Sy U TWER SERE GRS AT amm T
Rohn Manufacturing Company

116 Limestone, Bellevue

Peoriq, lllinois

Gentlemen: Please rush me complete details on the full
fine of Rohn Towers and Accessories.

— e e o s e s sy

Get the complete catalog TODAY! Firm.
ROHN Manufacturing Company Nome Tl
116 LIMESTONE, BELLEVUE Addres
PEORIA, ILLINOIS City State.
October, 1956 77
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Your choice of school
is highly important
to your career in

#' & - INDUSTRIAL
; 'L-.-E ELECTRONICS

RADIO-
TELEVISION

_.-x-g
]

'1’ ELECTRONICS
} COMMUNICATIONS

Become an

ELECTRICAL
ENGINEER
or an

ENGINEERING
TECHNICIAN
at

MSOE i Miwaukee

Choose from courses in:

ELECTRICAL ENGINEERING

Bachelor of Science degree in
36 months. Communications _
option (radio-tv) Power option.

ENGINEERING TECHNICIAN

Assoc. in Applied Science degree
— 18 montbhs.

Electronics Communications
Electrical Power.

MSOE — located in Milwaukee,
one of America’s largest indus-
trial centers — is a national
leader in electronics instruction
— with complete facilities,
including the latest laboratory
equipment, visual aid theater,
amateur radio transmitter —
offers 93 subjects in electrical
engineering, electronics, radio,
television, electrical power,
and electrlclty

Advisory committee of lead-
ing industrialists. Courses
approved for veterans. Over
50,000 former students.
Excellent placement record.

TERMS OPEN JANUARY,
APRIL, JULY, SEPTEMBER

Choose wisely — your
future depends on it. Write
for more information today!

MILWAUKEE

SCHOOL OF ENGINEERING
Dept. RN-1 056_, 1025 N. Milwaukee Sireet
Milwaukee 1, Wisconsin

Send FREE career booklet.

I am interested in....

(Name of course)

Name. SRS . ¥ - - SO0
Address... B
City....... Zone....... State..

If veteran, give discharge date.
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Regenerative Transistor Receiver

By L. FLEMING

Built of inexpensive and readily available parts, circuit

will drive a loudspeaker or provide good headphone volume.

construction, the three-transistor

circuit shown in Fig. 1 will give
quite satisfactory loudspeaker volume
on the stronger local broadcast sta-
tions. With headphones, the volume is
more than adequate, even on distant
stations. At night, the regenerative
detector brings in a band alive with
signals, a carrier whistle on almost
every one of the hundred-odd chan-
nels.

The regeneration control operates
smoothly. The regeneration setting for
the edge of detector oscillation is fair-
ly constant over the tuning range.
Smooth operation is enhanced by a
novel application of series resistance
in the detector emitter circuit.

The circuit is straightforward. Ex-
cept for the transistors, all the parts
are the kind likely to be found in a
good junk-box. The detector coil is
home-made, with details given in
Fig. 2.

The detector circuit, V. in Fig. 1,
uses a G-E 2N135 transistor in a
grounded-emitter circuit. A signal is
fed to the base of the transistor from
a tap on the tuned circuit inductor L,
through a small coupling capacitor C..
Regeneration control is effected by
varying the emitter bias wvia poten-
tiometer R.. The tickler coil, L., is in
series with the collector. Some experi-
mentation with the number of tickler
turns may be necessary, although tests
with a few different transistors indi-
cated that it was not critical.

The tickler return (terminal #4) is
bypassed to ground for r.f. by a .01

PARTICULARLY suited for home

pfd. capacitor C.. The detector load
resistor for audio is the 4700-ohm unit
Rs.  Detector audio output, from the
“hot” side of Rs; is fed through a 1
pfd. coupling capacitor Cs to an ordi-
nary two-stage transistor audio am-
plifier (V,, V) using G-E 2N107’s. The
collector of the second audio stage, Vs,
feeds the primary of a standard re-
placement-type output transformer,
T,, thence the voice coil of the speaker.

If headphones are to be used, con-
nect them across the primary of the
output transformer. If it is desired to
omit the transformer and speaker and
use phones only, connect the phones in
place of the primary, between the col-
lector of Vs and “battery minus,” and
increase Rs to 33,000 ohms.

The 500-ohm potentiometer Rs; a
screwdriver adjustment, is a new stunt
to reduce “squegging”’ or ‘‘fringe howl”
at the edge of oscillation. Set it to the
lowest resistance (usually about 200
ohms) that permits smooth regenera-
tion control. No readjustment should
be needed unless transistor V. is re-
placed.

Transistors

The transistors specified are easily
available and inexpensive types. Lim-
ited experimentation indicates that
any good general-purpose junction
units should work satisfactorily, with
the proviso that the detector unit V;
should have a rated cut-off frequency
of at least 2 mec. and the output unit
Vs should be rated at, at least, 50 milli-
watts at 12 volts or more. CK722’s,
for example, would probably do for

Fig. 1. The home-built regenerative transistor receiver. It covers broadcast band.

R?
CS 2807 c6

g

Br—Two 6-volt cells in series (Burgess Z-4, see

Vr—“p-n-p” junction transistor (G-E Type 2N135)
Vi, Vs—“p-n-p”

R1+—10,000 ohm, V> w. res.

Re—20,000 ohm pot

Rs—500 ohm pot

R—100,000 ohm, V5 w. res.

Rs—4700 ohm, Y5 w. res.

Re—33,000 ohm, V5 w. res.

R>—3900 ohm, V5 w. res.

Re—6800 ohm, V5 w. res. (see text)

Re, R1s—2200 ohm, V3 w. res.

R, R1>—470 ohm, V5 w. res.

Cr—365 pufd. tuning capacitor

Ce—500 pufd. paper or mica capacitor

Cs—2 ufd., 12 v. elec. capacitor

Cs—.01 ufd., 200 v. capacitor

Cs, Ce—1 pufd., 200 v. capacitor

C7, Co—10 ufd., 3 ». elec. capacitor

Cs—5S0 ufd., 12 v. elec. capacitor

L, Ls—See Fig. 2

T1—Output trans., 2500 to 13,000 ohm push-
pull plates to v.c. (Chicago RO-304)

S1—S.p.s.t. switch

text)

junction transistor (G-E Type
2N107)
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the audio stages, and should be tried

if some are already on hand. The H‘ N\\STER

2N107 is rated for a 1 mec. cut-off, and O
when tried in the detector position, I
would not oscillate above about that \N @) ND E R F UL!
frequency; it was also somewhat

noisier than the 2N135.

Do not change from p-n-p to n-p-n
types without making the proper
changes in power supply polarity.
Since a transistor looks like a short-
circuit to reverse voltage, damage can n ew,
result. During initial checking, it .is

advisable to connect a milliammeter =45
in series with the battery. ex c!tl n g

Audio

Both audio stages are bias-stabilized. A (=)
Bypass and coupling capacitor values \VAV//\ r\
are not critical. Tranformer coupling s
would give more gain, but was dropped
because of its cost. Interstage capac-
itors may be either paper or electro-
lytic. Subminiature components are
not particularly necessary, because the
speaker, batteries, tuning dial, and
other larger components determine the
over-all size anyway.
- Since the power output is only 5 or
10 milliwatts, an efficient speaker
makes a lot of difference. This means
the heaviest magnet and the largest
cone practicable. If a small speaker
of 21 or 3-inch size is used, it should
be the type made for small battery

A 'f.l'

F A4 V-

/ A
radios, not just a general-purpose re-

placement unit. As a curiosity, it will

be found that a good-grade 12-inch A u T o A E R l A L

speaker will give a lot more volume

e s0-uta. capacitor O, across the | THE MOST AMAZING NEW DEVELOPMENT
battery is necessary to prevent howl- IN THE AUTO AERIAI. INDUSTRY

ing. Transistor audio amplifiers are
notoriously  sensitive to fecdback | WARD again leads the way with another new product. A

through common supply impedances.

0 0o®
Sillveraimie

=

Total battery drain is about 6.5 | Fiberglas auto aerial with a chrome finish—LOOKS like
milliamperes - at 13 volts. The two [ chrome, FEELS like chrome, SOUNDS like chrome and has
Burgess Z4 batteries used (6 volts all the revolutionary characteristics of Fiberglas. Proved

each) are ceach about the size of a
flashlight “D” cell. Life is very long.
Lower battery voltages down to 1%

resistant to chemicals and water. )
This finish is not a surface paint, but an exclusive method

volts will work for headphone use. developed only by Ward.

A fair amount of antenna is needed, .
about 20 feet of wire plus a ground. SILVERAMIC PASSED THESE THREE SFVERF TEST?.
Less effective but usable is a 10-foot 1. 30 DAYS EXPOSURE to sea water, gasoline, acids, alkalis,
“hank” antenna and a bed-spring toluene and ethyl alcohol.
ground. The usual variations in an- i 2. 3000 HOURS of salt spray at 98° F, This is equlvalent to
tenna coupling practice will apply, | over 20 YEARS OF DRIVING.
such as connecting the antenna to the
high side of the tuned circuit (termi- 3. IMPACT RESISTANT to 160 inch-pounds.
nal #1) through a trimmer.

Model TGF-1 CHROME | ;0 — Dura-ramic®
1
38” long— 54" lead cable.| IN FULL COLOR'!

h to mix
Famous “8-Ball” mounting. | Six complementark}l' Cs(;l:;?ﬁguble,
Individual shipping weight: | or match—with the

‘ ice: i ible Flberglas features.
b L 65,95 | e s AT

Fig. 2. Detdils for winding the set’s coil.

——

fed]

- 2 378"

w
3
“I

Avdailable in Canada through Atlas Radio Corp, Ltd., 50 ngold ‘Ave., , Toronto

w
=
o

]

BOTH WINDINGS ARE SINGLE LAYER NO.32 FORMEX
OR ENAMEL WIRE CLOSEWOUND. TOP WINDING s,
TAPPED 20 TURNS FROM LOW END.

October, 1956
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MODEL O-11

Shpg. Wt.
27 ibs.

HEATHKIT ETCHED CIRCUIT, PUSH-PULL

5" Oscilloscope Kit
COLOR TV

The previous Heathkit oscilloscope (Model O-10) which
was already a most remarkable instrument, has been im-
proved even further with the release of the Heathkit
Model O-11. It incorporates all the outstanding features
-of the preceding<model, plus improved vertical linearity,
better sync stability, especially at low frequencies, and
much-improved over-all stability of operation, including
less vertical bounce with changes in level. These improve-
ments in the Model O-11 circuit make it even more ideally
suited for color TV servicing, and for critical observations
in the electronic laboratory. Vertical response extends
from 2 CPS to 5 MC without extra switching. Response
only down 12 DB at 3.58 MC. The 1I-tube circuit
features a SUP1 cathode-ray tube. Sync circuit functions
effectively from 20 CPS to better than 500 kc in five steps.
Modern etched circuit boards employed in the oscillo-
scope circuit cut assembly time almost in half, permit a
level of circuit stability never before achieved in an
oscilloscope of this type, and insure against errors in
assembly. Both vertical and horizontal output amplifiers
are push-pull. Built-in peak-to-peak calibrating source —
step-attenuated input — plastic molded capacitors and top-
quality parts throughout - pre-formed and cabled wiring
harness — and numerous other “extra” features. A pro-
fessional instrument for the serviceshop or laboratory.
Compare its specifications with those of scopes selling in
much higher price brackets. You can’t beat it!

1 FEWER DOLLARS BRING MORE REAL
QUALITY.
® Factory-to-you sales eliminate extra profit margin.

® ‘“‘Build-it-yourself'' eliminates labor charge.
@ Heath purchasing power cuts component costs,

2 PERSONAL SERVICE ASSURES

CUSTOMER SATISFACTION.

® You dea! directly with the manufacturer.
® We are interested in you before and after sale.

- Heatiki

ARE YOUR BEST BUY...

PROVEN DESIGNS MEAN RELIABLE

PERFORMANCE.

® Research and development efforts concentrated on kits
only.

® Al kits guaranteed to meet advertised specifications.

4. EVERY KIT BACKED BY WORLD-WIDE

REPUTATION.

® The world's largest manufacturer of electronic equip=
ment in kit form.

® Producer of more than a million electronic kits for the
home workshop and industry.

5 EASY TIME-PAYMENT PLAN TO FIT YOUR
BUDGET.

RADIO & TELEVISION NEWS
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This new and improved oscilloscope retains all the outstanding features of the
preceding model, but provides wider vertical frequency response, extended sweep-
generator coverage, and increased stability. A new tube complement and improve-
ments in the circuit make these new features possible. Vertical frequency response
is essentially flat to over 1 mc, and down only 1%4 DB at 500 kc. The sweep
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice
the coverage provided by the previeus model. Deflection amplifiers are push-pull,
and modern etched circuits are employed in critical parts of the design. A 5BP1
cathode-ray tube is used. The scope features external or internal sweep and sync,
one volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable
spot-shape control, and many other “extras” not expected at this price level. A
calibrated grid screen is also provided for the face of the CRT, allowing more
precise observation of wave shapes displayed. The new Model OM-2 is designed MODEL OM-2

l/leul HEATHKIT ETCHED CIRCUIT

5" Oscilloscope Kit

sk Brand new model with improved performance
specifications.

Full 5" scope for service work at a remarkably
low price.

sharp white lettering.

Easy to build from step-by-step instructions and large

pictorials. Not necessary to read schematic.

for general application wherever a reliable instrument with good response charac-
teristics may be required. Complete step-by-step instructions and large pictorial $4 250 s
. pg. Wt

diagrams assure easy assembly.

21 Lbs.

*
sk Attractively styled front panel ‘in charcoal gray with
*

00 000000000000 000000000000000000000000000000000000%0s000

HEATHKIT LOW CAPACITY PROBE KIT

Oscilloscope investigation of high frequency, high im-
pedance, or broad bandwidth circuits encountered in
television requires the use of a low-capacity probe to
prevent loss of gain, circuit loading, or waveform dis-
tortion. The Heathkit low-capacity probe may be used
with your oscilloscope to eliminate

these effects. It features a variable cap- No. 342
acitor, to provide correct instrument $35°
‘impedance match. Also, the ratio of )
‘attenuation can be varied. Shpg. Wt. 1 Lb.

HEATHKIT ELECTRONIC SWITCH KIT
This handy device allows simultaneous oscilloscope observation of

two signals by producing both signals, alternately, at its output. It -

features an all-electronic Switching circuit, with no moving parts.
Four switching rates are selected by a panel switch. Provides actual
gain for input signals, and has a frequency response of + 1 DB from
0 to 100 kc. Sync output provided to control and

stabilize scope sweep. Will function at signal levels as MODEL $-3
low as 0.1 volt., This modern device finds many ap-

plications in the laboratory and service shop. It $2'|95
employs an entirely new circuit, and yet is priced .
lower than its predecessor. Shpg. Wi, 8 Lbs.

HEATHKIT SCOPE DEMODULATOR PROBE KIT
Extend the usefulness of your oscilloscope by employing
this probe. Makes it possible to observe modulation of
RF or IF carriers found in TV and radio receivers.
Functions much like an AM detector to pass only modu-
lation of signal, and not the signal itself. Among other
uses, it will be helpful in alignment

work, as a signal tracer,and for deter- NO. 337-C
mining relative gain. Applied voltage

limits are 30 volts (RMS) and 500 $35.°
volts DC. It uses an etched circuit sppg. wt. 1 Lb,
bgard to simplify assembly.

October, 1956
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HEATHKIT VOLTAGE CALIBRATOR KiIT

This entirely new voltage calibrator produces near-perfect square
wave signals of known amplitude. Precision 1%, attenuator resistors
assure accurate output amplitude, and multivibrator circuit guaran-
tees good, sharp square waves, as distinguished from clipped sine
waves. Output frequency is approximately 1000 CPS. Fixed outputs
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts
peak—lto-peé;k.,dAl[gws measurement of ‘unknown

signal amplitudes by comparing to known peak-to- S

peak output of VC-3 on an oscilloscope. Will also MODEL VC-3
double as a square wave generator at 1000 cycles for s 50
determining gain, frequency response, or phase- I2 °
shift characteristics of audio amplifiers. Equally Shpg. Wt. 4 Lbs
v}z:luable in the laboratory or in radio and TV service U )
shops. :

= wwWw americanradiohistorv com
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HEATHKIT ETCHED CIRCUIT
VACUUM TUBE

* Easy to build — a pleasire to use.
* 1% precision resistors employed for high accuracy.

* Eitched circuit board cuts ((s.feﬁrbly time in half,

82

HEATHKIT Etched Circuit

RF PROBE KIT

This RF probe extends the frequency
response of any 1l-megohm VIVM
so that it will measure RF up to 250
megacycles within = 10%. Employs
printed circuits for increased stability .

and ease of assem-

blya Ideal for ex- No. 309-C
tending service and

laboratory = appli- 5350
cations of your .
Heathkit VIVM. Spog. Wi. 1 Lb.
HEATHKIT SCOPE

DEMODULATOR PROBE KiT

This probe functions like an AM de-
tector to pass only modulation of
signal and not signal itsclf. Permits
observation of modulation from RF
or IF carriers in TV and radio re-
ceivers, Extends usefulness of your

oscilloscope. Voit-
age limitsare30 V.,  No..337-C
Very valuable in $3 50
service or labora- )

rms,and500V.DC.
tory applications. Shpg. Wf 1 Lb.

HEATHKIT 30,000 VOLY DC
HIGH VOLTAGE PROBE KIiT

This probe provides a multiplication factor of 100 on the DC ranges of the
Heathkit 11-megohm VTVM. Precision multiplier fesistor mounted inside
the two-color plastic probe body: Plenty of insulation No. 336
for completely safe operationresen at highest TV poten- i
tials. Designed especially for TV service work. $4 50
.
Shpg=*Wt. 2 Lbs.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 15, MICH.

|
|
.

Voltmeter Kit

The fact that. this instrument is the world’s largest-selling
VTVM says a great deal about its accuracy, reliability,
and overall quality. The V-7A is equally popular in the
laboratory or service shop, and represents an unbelievable
test equipment bargain, without a corresponding sacrifice
in quality. Its appearance reflects the performance of
which it is capable. A large 4% " panel meter is used for
indication, with clear, sharp calibrations for all ranges.
Front panel controls consist of a rotary function switch,
and a rotary range selector switch, zero-adjust, and ohms-
adjust controls. Precision 1% resistors are used in the
voltage divider circuits and etched circuits are employed
for most of the circuitry. This makes the kit much easier
to build, eliminates the possibility of wiring errors, and
assures duplication of laboratory instrument performance.
This multi-function VIVM will measure AC voltage
(rms), AC voltage (peak-to-peak), DC voltage, and re-
sistance, There are 7 AC (rms) and DC voltage ranges of
0-1.5, 5, 15, 50, 150, 500, and 1500. In addition, there are
7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, 1400,
and 4000. 7 ohmmeter ranges provide multiplying factors
of X1, X10, X100, X1000, X10K, X100K, and X1 meg-
ohm. Center-scale resistance readings are 10, 100, 1000,
10K, 100K ohms, 1 megohm, and 10 megohms. A DB
scale is also provided. The precision and quality of the
components used in this VIVM cannot be duplicated at
this price through any other source. Model V-7A is the
kind of instrument you will be proud to own and use.

v......@..................@

HEATHKIT 20,000 OHMS/VOLT VOM KIiT
Sensitivity of this instrument is 20,000 ohms-per-volt DC and 5,000 ohms-per-volt AC. Measuring
ranges are 0-1.5, 5, 50, 150, 500, 1500, and 5000 volts for both AC and DC. Also measures current
in the ranges of 0-150 microamperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide
multipliers of X1, X100, and X 10,000, resulting in center scale readings of 15, 15,000, and 150,000
ohms. DB ranges cover from —10 db to +65 db. Housed in attractive black bakelite case with
plastic carrying handle, this fine instrument provides a total of 25 meter ranges
on its two-color scale. It employs a sensitive 50 microampere, 4" meter and
features all 19}, precision multiplier resistors. Requires no external power, and is,
therefore, valuable in portable applications where no AC power is available.

MODEL MM-1

$2950

Shpg. Wt. 6 Lbs.

HEATHKIT HANDITESTER KIT

The Model M-1 measures AC or DC voltage at 0-10, 30, 300,
1000, and 5000 volts. Direct current ranges are 0-10 ma, and
0-100 ma. Ohmmeter ranges are 0-3000 (30 ohm center scale)
and 0-300,000 ohms (3,000 ohms center scale). Uses a 400
microampere meter for sensitivity of 1000 ohms-per-volt. A
very popular test device for the home experimeter, electricians,
and appliance repairmen, and for use as an “extra’ instru-
ment in the service shop. Its small size and rugged construction
make it perfect for any portable application. MODEL M-1
Easily slips into your tool box, glove com-

partment, coat pocket, or desk drawer. Top 51@ 50
quality, precision components employed *
throughout. Shpg. Wt. 3 Lbs.
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CONTROLLED QUALITY

Inc.oming Parts inspection and
terial caming off of our ow,
You of the finest “build-ij}-
can buy, Eqch kit

Inspection of mq.

" praduction fine

yourself'’ k; *
contains

need for asse

ogram for eqch n . i *

to-follow instructions and

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re-

sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC

measurements in power supply filters, etc. Employs a cascode amplifier circuit with
cathode-follower isolation between the input and the amplifier, and between the output
stage and the preceeding stages. An extremely stable circuit with high input impedance
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200
ke, and is usable for tests even beyond these frequency limits. Increased damping in the
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post.

The extremely wide voltage range covered by the AV-3 makes it especially valuable not
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS)
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover
—52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em-
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure-
ments from a low value of one millivolt to a maximum of 300 volts.

HEATHKIT NEW AUDIO VACUUM TUBE

Voltmeter Kit

Brand new circuit for extended frequency response
and added stability.

sk Ten accurate ranges from 0-.01 to 0-300 volts.

Modern, functional panel styling. “On-off”’ switch
at both extreme ends of range switch.

MODEL AV-3

29+

Shpg. Wt.
5 Lbs.,

0000 0000000000000 00000000000000060600006000000000DCGOIOOIOGOOS

HEATHKIT AUDIO WATTMETER KIT

This instrument measures audio power directly at 4, 8, 16, or
600 ohms. Load resistors are built in. Covers 0-5 MW, 50
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch-
selected DB ranges covering from —10 DB to +30 DB. Large
415" 200 microampere meter and precision
multiplier resistors insure accuracy. Frequen-
cy response is £+ 1 DB from 10 CPS to 250 kc.
Functions from AC power line. Use in the
audio laboratory or in home workshop.

MODEL AW-1

$295°

Shpg. Wt. 6 Lbs.

HEATHKIT AUDIO ANALYZER KIT

This multi-function instrument combines an AC VTVM, an
audio wattmeter, and an intermodulation analyzer into one
case, with combined input and output tecrminals and built-in
high and low frequency oscillators. The VITVM ranges are
.01,.03,.1, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter
ranges are-.15 MW, 1.5 MW, 15 MW, 150
MW, 1.5 W, 15 W, 150 W. IM scales are 1%,
3%, 10%, 30%, and 1009%. Provides in-
ternal load resistors of 4, 8, 16, or 600 ohms.
A valuable instrument for the engineer or
serious audiophile.

MODEL AA-1

$595°

Shpg. Wt. 13 Lbs.

HEATHKIT HARMONIC DISTORTION METER KIT

The HD-1 is equally valuable for the audio engineer or the
serious audiophile. Used with a low-distortion audio signal
generator, this instrument will measure the harmonic content
of various amplifiers under a variety of conditions. Functions
between 20 and 20,000 CPS, and reads distortion directly on
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent
full scale. Built-in VTV M for initial reference settings and final
distortion readings has voltage ranges of
0-1, 3, 10, and 30 volts. 19, precision re-
sistors employed for maximum accuracy.
Features voltage regulation and other *‘ex-
tras”. Meter calibrated in volts (RMS), per~
cent distortion, and DB.

MODEL HD-1

54930

Shpg. Wt. 13 Lbs.

October, 1956

HEATHKIT AUDIO OSCILLATOR KIT

Producing both sine waves and square waves, the Model AO-1
covers a frequency range of 20 to 20,000 CPS in three ranges.
An extra feature is thermistor regulation of output for flat
response through the entire frequency range. AF output is pro-
vided at low impedance, and with low dis-
tortion. Produces good sine waves, and good,
clean square waves with a rise time of only
two micro-seconds for checking square wave
response of audio amplifiers, etc. Designed
especially for the serviceman and high-
fidelity enthusiast. A real dollar value in test
equipment.

MODEL AO-1

$24°9

Shpg. Wt. 10 Lbs.
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HEATHKIT

* Less than 0.1% dzstoruon Lz%’xdeal for ki fi work.
* Large 4157 meter indicates output. -

* Step-type tuning for maximum convenience. .
- .

'HEATHKIT CONDENSER
SUBSTITUTION BOX KIT

This kit contains 18 RETMA stand-
ard condenser values that can be
selected by a rotary switch, Values
range from 0.00001 mfd to 0.22 mfd:
All capacitors rated at 400 volts

or higher. Ca-
pacxltors are ' MODEL CS-1
$55°
*

either silver-
 Shpg. WE. 2 Lbs.

HEATHKIT RESISTANCE
SUBSTITUTION BOX KIT

The RS-1 contains 36 109, I-watt re-
sistors ranging from 15 ohms to 10
megohms in standard RETMA val-
ues, All values ate switch-selected for
use in determining desirable resist-

ance values in
e‘(penmentalcxr- MODEL RS-1
$550
[} -

cuits. Many
applications = in
Shpg. Wi, 2 Lbs,

radio and TV
service work.

mica, or plastic
molded :

HEATHKIT DECADE
CONDENSER KIT

Precision, 1% silver-mica capac-
itors are employed in the Model
DC-1 in such a way that a selec-
tion of precision capacitor values
is provided ranging from 100
mmf (0001 mfd) to 0.11 mfd
(110,000 mmf)’in 100 mmf steps.
Extremely valuable in all types of

design and de- MODEL DC-1

velopment

work. Switch-
es are ceramic
wafer types.
Shpg. Wt. 3 Lbs.

HEATHKIT DECADE RESISTANCE KIT

The Model DR-1 incorporates twenty 1%, precxslon resistors arranged around
five rugged switches so that various combmauons of switch positions will
provide a total range of 1 ohm to 99,999 ohms in 1- MODEL DR-1
ohm steps. Switches are hbeled ““units,”’ *‘tens,” “‘hun-
dreds,” *“thousands,” and “ten thousands.” Use it for sl 50
9-
Shpg. Wt. 4 Lbs.

ohm-meter calibration in bridge circuits as test values
in multiplier circuits, etc.

HEATH COMPANY
A Subsidiary of Daystrom, Inc.

BENTON HARBOR 15, MICH.

&'

Audio
Generator Kit

This particular audio generator is “made to order” for high
fidelity applications. It provides quick and accurate selec-
tion of low-distortion signals throughout the audio range.
Three rotary selector switches on the front panel allow
selection of two significant figures and a multiplier for
determining audio frequency. In addition, it incorporates
a step-type output attenuator and a continuously variable
attenuator. Output is indicated on a large 42" panel
meter calibrated in volts and in db. Attenuator system
operates in steps of 10 db, corresponding with the meter
calibration. Output ranges are 0-.003, .01, .03, .1, .3, 1, 3,
and 10 volts rms. A “load” switch provides for the use
of a built-in 600 ohm load or an external load of higher
impedance when required. Output and frequency indi-
cators accurate to within = 5%. Distortion is less than .1
of 1% between 20 cps and 20,000 cps. Total range is 10
cps to 100 kc. New engineering details combine to provide
the user with an unusually high degree of operating effi-
ciency. Oscillator frequency selected entirely by the switch
method means that accurate resetability is provided. Com-
parable to units costing many dollars more, and ideal for
use in critical high fidelity applications. Shop and compare,
and you will appreciate the genuine value of this pro-
fessional instrument.

®0 005000000 COOGSCOCOIOEONOONOSNOO O

HEATHKIT AUDIO GENERATOR KIT

The Model AG-8is a low cost, high performance unit for use
in service shop, or home workshop. It covers the frequency
range of 20 cps to 1 mc in five ranges. Output is 600 ohms, and
overall distortion will beless than .4 of 19 from 100 ¢cpsthrough
the audible range. Output is available up to 10 volts, under no
load conditions, and output remains constant

within =1 db from 20 cps to 400 kc. A five- MODEL AG-8
step attenuator provides control of the out- $29 50
put. Precision resistors are employed in the i
frequency determining network. Shpg. Wt. 11 Lbs.

HEATHKIT VARIABLE VOLTAGE
REGULATED POWER SUPPLY KIT

This power supply is regulated for stability, and the amount of
DC output available from the power supply can be controlled
manually from zero to 500 volts. Will provide regulated output
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output.
In addition to furnishing B-plus, the power supply provides 6
volts AC at 4 amperes for filaments. Both the B-plus output
and the filament output are isolated from

ground. Ideal power supply for use in experi- MODEL Ps5-3
mental workinthelaboratory, the home work- $35 50
shop, or the ham shack. Large 415" panel o
meter indicates output voltage or current. Shpg. Wi, 17 Lbs.
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Here js an RF signal generator for alignment applications in the service shop or the
home workshop. Thousands of these units are in use in service shops all over the
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands.
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in
excess of 100,000 microvolts at low impedance. Output is controllable with a
step-type and a continuously variable attenuator. Front panel controls provide
selection of either unmodulated RF output or RF modulated at 400 cps. In addition,
two to three volts of audio at approximately 400 cps are available at the output
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power

supply uses a selenium rectifier,

HEATHKIT

Signal
Generator Kit

* No calibration required with pre-aligned coils.
* Modulated or unmodulated RF output.

* 110 mc to 220 mc frequency coverage.

One of the most outstanding features about the Model SG-8 is the fact that it

can be built in just a few hours, even by one not thoroughly experienced in elec-
tronics work. Complete step-by-step instructions combined with large pictorial
diagrams assure successful assembly. Pre-aligned coils make calibration from an

external source unnecessary.

HEATHKIT LABORATORY GENERATOR KIT

This laboratory RF signal generator covers from 100 k¢ to 30 mc
on fundamentals in five bands. The output signal may be pure
RF, or may be modulated at 400 cycles from 0 to 50%. Provision
for external modulation has been made. RF output available up
to 100,000 microvolts. Output controlled by a fixed step and a
variable attenuator. Output impedance is 50 ohms. Panel meter
reads RF output or percentage of modulation.
Incorporates voltage regulated B+ supply, LSl
double shielding of oscillator circuits, copper $39 50
plated chassis, and other “‘extras.” .
Shpg. Wt. 16 Lbs.

MODEL
$G-8
3 50 00w
. 8 Lbs,

HEATHKIT TV ALIGNMENT GENERATOR KIT

This improved sweep generator model provides essential stability
and flexibility for work on FM, monochrome TV, or color TV
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out-
put even on harmonics. Sweep deviation from 0-42 mc, depend-
ing on base frequency. All-electronic sweep circuit eliminates
unwieldy mechanical arrangements. Includes built-in crystal
marker generator providing output at 4.5 mc
and multiples thereof, and variable marker
covering 19 to 60 mc on fundamentals and from
57 to 180 mc on harmonics. Effective two-
way blanking.

MODEL TS-4A

54950

Shpg. Wt. 16 Lbs,

000000000000 0000000000006000000000000000000000006000000000

HEATHKIT LINEARITY PATTERN GENERATOR KIT

This instrument supplies information for white dots. cross-hatch
pattern, horizontal bar pattern, or vertical bar pattern. It feeds
video and sync signals to the set under test, with completely con-
trolled gain, and unusual stability. Covering channels 2 to 13,
the LP-2 will produce 5 to 6 vertical bars and 4 to 5 horizontal
bars. The dot pattern presentation is a must for the setting of
color convergence controls in the color TV set. Panel provision
made for external sync if desired. Use for adjustment of vertical
and horizontal linearity, picturc size, aspect MODEL LP-2

ratio, and focus. Power supply is regulated for .
added stability. Essential in the up-to-date TV 5225?

SR Shpg. Wt. 7 Lbs.

October, 1956

HEATHKIT CATHODE RAY TUBE CHECKER KIT

This instrument checks cathode emission, beam current, shorted
clements, and leakage between elements in electro-magnetic
picture tube types. It climinates all doubt for the TV serviceman,
and even more important, for the customer. Features its own
self-contained power supply, transformer operated to furnish
normaltest voltages for the CRT. Employs spring-loaded switches
for maximum operator protection. Large 414" meter indicates
CRT condition on “good-bad™ scale. Luggage-

type portable case ideal for home service calls. MODEL CC-1
Special “shadowgraph” test permits projection $22 50
of light spot on screen. Also givesrelative check .

of picture tube screen coating. Shpg. Wt. 10 Lba.
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HEATHKIT  Tybe Checker Kit

This fine piece of test gear checks tubes for quality,
emission, shorted elements, open elements, and filament
continuity. Will test all tube types normally encountered
in radio and TV service work. Sockets provided for 4, 5,
6, and 7-pin large, rectangular, and miniature types,
octal and loctal types, the Hytron 9-pin miniatures, and
pilot lamps. Condition of tubes indicated on a large 415"
meter with multi-color “good-bad” scale. An illuminated
roll chart is built right in, providing test data for various
tube types. This tester provides switch selection of 14
different filament voltage values from 0.75 volts to 117
volts. Individual switches control each tube element.
Close tolerance resistors employed in critical test circuits
for maximum accuracy. A professional instrument both
in appearance and performance.

The Model TC-2 is very simple to build, even for a
beginner. It employs a color-coded cable harness for
neat, professional under-chassis wiring. Comes with at-
tractive counter style cabinet, and portable cabinet is
available separately. At this price, even the part-time
serviceman can afford his own tube checker for maxi-
mum efficiency in service work.

* Attractive counter-style cabinet.
o . HEATHKIT TV PICTURE TUBE
* Wiring-harness simplifies assembly. TEST ADAPTER
1 Designed especially for use with the Model R
14 . A, 14 oy W . K
* Lm}ge 444" meter with two-color “good-bad TC-2 tube checker. Use it to test TV picture ~ MODEL 355
scale. tubes for emission, shorts, etc. Consists of s 50
i 12-pin TV tube socket, 4 ft. cable, octal 4 5
! * Separate tube element switches prevent obsol- connector, and necessary technical data. Shpg. Wi
escence. ' Not a kit. AT

b..........0..........O....‘.O.............0...@@........

HEATHKIT PORTABLE HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT

TUBE CHECKER KIT ¥ - Although designed primarily for radio receiver work, this

3 . . valuable instrument finds extensive application in FM and
This portable tube checker is identical,. TV servicing as well. Features a high-gain channel with de-
clectrically, with the Model TC-2. How- modulator probe, and a low-gain channel with audio probe.
ever, it is housed in an attractive and Will trace signals in all sections of a radio receiver and in
practical carrying case, finished in prox- : many sections of a FM set or TV receiver. Uses built-in
ylin impregnated material. The cover is MODEL™

speaker and electron beam eye tube for in-
detachable, and the hardware is brass TC-2P

dication. Also features built-in wattmeter =~ MODEL T-3

3 o d a noise locater circuit. Provision for

ated. Thist sideal for home s’ © 2350
.pl P “ T};; uggeﬁi St lbl L,al ﬁl). 9m; s345.0 5",959'“:'“‘ patching speaker and/or output transformer s )
service calls or any portable application. - e et Shpg. W, 9 Lbs.

HEATHKIT
DIRECT READING
CAPACITY METER KIT

Operation of thisinstrument .
is simplicity itself. One has
only to connect a capacitor
to the terminals, select the
proper range, and read the
capacity value directly on
the large 4% meler cali-
brated in mmf and mfd.

Ranges are 0 to 100 mmf, 1,000 mmf, 0.01 HEATHKIT CONDENSER CHECKER KIT
mfdz and 0.1 .mfd full Sc.:alc. Precision Qali— MODEL CM-1 The Model C-3 consists of an AC powered bridge for both
brating capacitors supplied. Not susceptible capacitive and resistive measurements. Bridge balance is in-
to hand capacity effects. Residual capacity 5295‘0 dicated on electron beam eye tube, and capacity or resistance
less than | mmf. Especially valuable in pro- sy o Value'is .indicated on front panel calibrations. Measures
duction line checking, or in quality control. de bt capacity in four ranges from .00001 mfd to .005 mfd, .00l
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd.
Measures resistance in two ranges, from 100 ohms to 50,000
ohms, and from 10,000 ohms to 5 megohms. Selection of
u HEATH COMPANY five different polarizing voltages for check- e
. ing capacitors, from 25 volts DC to 450  MODEL C-3
A Subsidiary of Daystrom, Inc. volts DC. Checks paper, mica, ceramic, s 50
BENTON HARBOR 15, MICH. and electrolytic capacitors. Indicates power 19 [
factor of electrolytic condensers. Shpg. Wt. 7 Lbs.
k
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PIONEER DESIGN .

New i
and unique 9Pproaches o ;

desions are o pogyy C
e}

nstrument and equip.
mpany tradition, We

The Model IB-2 is a completely self-contained unit. It has a built-in power
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector.
Provision has been made on the panel for connection to an external detector,
an external signal generator, or an external power supply. A 100-0-100 micro-
ampere meter on the front panel provides for null indications. Measures
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1,
and storage factor (Q) from 0.1 to 1000. ¥5 of 1% decade resistors employed
for maximum accuracy. Typical accuracy figures are:- resistance, +3T;
capacitance +3%; inductance, +10%; dissipation factor, =20%; storage
factor, +20%. Employs a Wheatstone bridge, a Capacity Comparison bridge,
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides
maximum convenience in operation. Use the Model IB-2 for determining
values of unmarked components, checking production or design samples, etc.

HEATHKIT
Impedance
Bridge Kit

* 12 % precision resistors and silver-mica
capacitors.

* Battery-type tubes, no warm-up required.

* Built-in phase shift generator and
amplifier.

MODEL
IB-2

A real professional instrument,

$§Qs0 7.

HEATHKIT “Q’/ METER KIT

The Q Mecter permits measurement of inductance from 1 micro-
henry to 10 millihenries, “W’ on a scale calibrated up to 250 full
scale, with multiplying factors of 1 or 2, and capacitance from
40 mmf to 450 mmf, +3 mmf. Built-in variable oscillator per-
mits testing components from 150 kc to 18 mc. Large 415" panel-
mounted meter is features. Very handy for checking peaking
coils, chokes, ctc. Use to determine values of

unknown condensers, both variable and fixed. MODEL QM-1
Compile data for coil winding purposes, or 54450
measure RF resistance. Distributed capacity, L
and Q of coils. Shpg. Wt. 14 Lbs.

HEATHKIT ISOLATION TRANSFORMER KIT

This device isolates equipment under test from the power line.
It is rated at 100 volt-amperes continously, or 200 volt-amperes
intermittently. AC-DC sets may be plugged directly into the IT-1
without the chassis becoming ““hot.” Additionally, since the IT-1
is fused, it is ideal for use as a buffer between the power line and
a questionable receiver, or a new piece of equipment. Protects
main fuses. Features voltage control, allowing
control of the output from 90 voltsto 130 yolts, ~ MODEL IT-1
Panel meter monitors output voltage. A very $'|6 50
handy device at an extremely low price. O
Shpg. Wt. 9 Lbs.

HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT

This completely modern battery eliminator will supply DC out-
put in two ranges for both 6-volt and 12-volt automobile radios.
The output is variable for each range, so that operating voltage
can be raiscd or lowered to determine how the receiver functions
under adverse conditions. Range is 0-8 volts DC or 0-16 volts
DC. Will supply up to 15 amperes on the 6-volt range, orup to 7
amperes on the 12-volt range. Two 10,000 microfarad output
filter capacitors insure smooth DC output. Two

scparate panel meters indicate output voltage MODEL BE-4
or output current. Makes it possible. to test $3'| 50
automobile radios inside at the workbench. ®
Will also double as a battery charger. Shpg. Wt. 17 Lbs.

October, 1956

HEATHKIT 6-VOLT VIBRATOR TESTER KIT

This instrument functions very much like a tube checker, to test
auto radio vibrators. Vibrator condition is indicated on a simple
“good-bad” scale. Tests for proper starting and overall quality
of operation, of both interrupter and self-rectifier types of 6-volt
vibrators. The model VT-1is designed to operate from any bat-
tery eliminator capable of delivering continuously variable out-
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal
companion unit for the Heathkit Model BE-4
battery eliminator. The construction book for MODEL VT-1
the VT-1 contains vibrator test chart for popu- $'|4 50
lar 6-volt vibrator types. A real time saver! °
Shpg. Wt. 6 Lbs.
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MODEL

Shipped motor freight unless
otherwise specified.

. DX-100
Shpg. Wt. $50.00 deposit required
on ¢.0.d. orders.

107 Lbs. -

sk Phone or CW on 160, 80, 40, 20, 15, 11 and 10

meters. -
sk Built-in VFO, modulator, and power supplies. .

sk High quality components used throughout for re-

liable performance.
sk Features 5-point TVI suppression.

HEATHKIT COMMUNICATIONS TYPE

ALL BAND RECEIVER KIT

This receiver covers 550 ke to 30 mc in four bands, and is ideat
for the short-wave listencr or beginning amateur. It provides
- good sensitivity and selectivity, combined with good iniage re-
jection. Amateur bands clearly marked on illuminated dial
scale. Employs transformer type power supply—electrical

bandspread—antenna trimmer—separate RF and AF gain

controls-—noise limiter—headphone jacks— MODEL AR-3
and automatic gain control. Has built-in § 75
VFO for CW.reception. 30 ]
“CABINET: Fabric covered cobinet with alumi-
num panel os shown. Part 91-15A, Shipping
weight 5 Lbs, $4.95%

INCLUBING NEW

EXCISE TAXH

. (Less Cabinet)
Shpg. Wt. 12 Lbs,

EASY ON THE BUDGET!

You can buy Heathkits on an easy time-payment plan
that provides a full year to pay. Write for complete
details and special order blank. . :

, .
HEATH COMPANY:
A Subsidiary of Daystrom, Inc.

BENTON HARBOR 15, MICH.

HEATHKIT DX-100 PHONE AND Cw

Transmitter Kit

The Heathkit DX-100 transmitter is in a class by itself in.
that if offers features far beyond those normally received
at this price level. It takes very little listening on the bands
to discover how many of these transmitters are in opera-
tion today. A truly amazing piece of amateur gear. The
DX-100 features a built-in VFO and a built-in modulator.
It is TVI suppressed, and uses pi network interstage coup-
ling and output coupling. Will match antenna impedances
from approximately 50 to 600 ohms. Extensive shielding is
employed, and all incoming and outgoing circuits are
filtered. The tabinet features interlocking seams for sim-
plified assembly and minimum RF radiation outside of
the cabinet. Provides a clean strong signal on either phone
or CW, with RF output in excess of 100 watts on phone,
and 120 watts on CW. Completely bandswitching from
160 through 10 meters. A pair of 1625 tubes are used in
push-pull for the modulator, and the final consists of a
pair of 6146 tubes in parallel. The VFO dial and meter
face are illuminated, and all front panel controls are
located for maximum convenience. Panel meter reads
driver plate I, final grid I, final plate I, final plate voltage,
and modulator current. The chassis is constructed of heavy
#16 gauge copper-plated steel. Other high-quality com-
ponents include potted transformers, ceramic switch and
variable capacitor insulation, silver-plated or solid-silver
switch terminals, etc. All coils are pre-wound, and the
main wiring cable is pre-harnessed. The kit can be built
by a beginner from the comprehensive step-by-step in-
structions supplied. It is a proven, trouble-free rig, that
will insure many hours of “on-the-air” enjoyment in your
ham shack.

‘_‘...._...........Q..............@...G.O.@..@...0@@@@@..'

HEATHKIT VFO KIT

You can go VFO for less than you might expect. Here is a
variable frequency oscillator that covers 160, 80, 40, 20, 15,
11, and 10 meters with three basic oscillator frequencies, that
sells for less than $20. Provides better than 10 volt average RF
output on fundamentals. Plenty of drive for most modern
transmitters. Requires a power source of only
250 VDC at 15 to 20 ma. and 6.3 VAC at
0.45A. Incorporates a regulator tube for
stability. Iltuminated frequency dial reads fre-
quency directly on the band being employed.
Temperature-compensated capacitors offset
coil heating.

MODEL VF-1

%1950

Shpg. Wt. 7 Lbs.

HEATHKIT CW TRANSMITTER KIT

This is the original low-priced Heathkit CW transmitter. Its
reliable performance has been proven time and time again on
the CW bands. Designed for crystal control, the Model AT-1
covers 80, 40, 20, 15, 11, and 10 meters. May be excited from
external VFO. Plate power input up to 30 watts. Power supply
built in. Panel meter indicates grid current or plate current for
final. Incorporates pre-wound coils,” copper-plated chassis,
built-in line filter, profuse shielding, and top- ’
quality parts throughout. Crystal socket and  pMODEL AT-1
key jack on front panel. Built-in key-click fil
ter, and single-knob bandswitching. 52-ohm 52950
coaxial output. Uses 6AG7 oscillator-multi- .
plier, 6L6 power amplifier-doubler, and shpg. Wt. 15 Lbs.
5U4G rectifier.

RADIO & TELEVISION NEWS
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as opposed to the so-

say, there js o big difference

The DX-35 features a 6146 final amplifier to provide 65 watts plate power input
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi-
tion, it is a most attractive transmitter. Modulator and power supplies are built-in,
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change
switch. Pi network output coupling provided for matching various antenna im-
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch
selection of three different crystals. Crystals reached through access door at rear.

” <

Front panel controls marked “off -CW—stand-by—phone”,

successful assembly.

HEATHKIT ANTENNA IMPEDANCE METER KIT

This instrument employs a 100 microampere panel meter and
covers the impedance range of 0-600 ohms for RF tests. Func-
tions up to 150 me. Used in conjunction with signal source,
such as the Heathkit Model GD-1B grid dip meter, the Model
AM-1 will determine antenna resistance and

resonance, match transmission lines for mini-  MODEL AM-1
mum standing wave ratio, determine receiver

input impedance, etc. Will also double as a 5145.0
phone monitor. A very valuable device for .
many uses in the ham shack. Sheg. W1. 2 Lbs.

final tuning”, “antenna
coupling”, “drive level control”, and “band change switch”. Panel meter indicates
final grid current or final plate current. A perfect low-power transmitter both for
the novice, and for the more experienced operator. A remarkable power package
for the price. Incidentally, the price includes tubes, and all other components neces-
sary for assembly. As with all Heathkits, comprehensive instruction manual assures

HEATHKIT PHONE AND CW
Transmitter Kit

sk 6146 final amplifier for full 65-watt plate power
input.

sk Phone and CW operation on 80, 40, 20, 15, 11,
and 10 meters. Pi network output coupling,

K Switch selection of three crystals — provision for
external VFQ excitation.

FLINNT}

MODEL DX-35

5625

HEATHKIT “@‘/ MULTIPLIER KIT

The QF-1 functions with any receiver with an IF frequency
between 450 and 460 kc that is not AC-DC type. Operates
from: the receiver power supply, requiring only 6.3 VAC at
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with
cable and plugs supplied. Provides additional selectivity for
separating two signals, or will reject one sig-
nal and eliminate heterodyne. A big help on
crowded bands. Provides an effective Q of
approximately 4,000 for sharp “peak” or
“null”. Tunes to any signal within the IF

MODEL QF-1

$99.5

bandpass of the receiver, without changing Shpg. Wt. 3 Lbs.
main receiver tuning dial.

9000000000000 0000000000000000000000000000000000000000080 0

HEATHKIT ANTENNA COUPLER KIT

This device is designed to match the Model AT-1 transmitter to
a long-wire antenna. In addition to impedance matching, this
unit incorporates an L-type filter which attenuates signals
above 36 megacycles, thereby reducing TVI. Designed for 52
ohm coaxial input. Handles power up to 75 watts, 10 through
80 meters. Uses a tapped inductor and vari-
able capacitor. Neon RF indicator on front  MODEL AC-1
panel. Copper-plated chassis—high quality
components throughout—simple to build. $l4 50
Eliminates waste of valuable communications b
power due to improper matching. A *‘natu~ Shpg. Wt. 4 Lbs.
ral” for all AT-1 transmitter owners.

October, 1956

HEATHKIT GRID DIP METER KIT

The grid dip meter was originally designed for the ham shack.
However, its use has been extended into the service shop and
laboratory. Continuous frequency coverage from 2 mc to 250
mc with pre-wound coils. 500 microampere panel meter em-
ployed for indication. Use for locating parasitics, neutralizing,
determining RF circuit resonant frequencies,

etc. Coils are included with kit, as is a coil MODEL GB-18
rack. Front panel controls include sensitivity

control for meter, and phone jack for listen- 51950
ing to zero-beat. Will also double as an ab- L4
sorbtion-type wavemeter. Shpg. Wt. 4 Lbs,

www americanradiohistorv com
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‘cord, employs type 6306 bismuth counter

HEATHKIT BROADCAST BAND

MODEL BR-2
{Less Cabinet)

YT AR WYX INCLUDING NEW
5, EXCISE TAX#

ATTENTION BEGINNERS ...

This kit is an ideal “first project” if you have never built
a Heathkit before. A good chance to “learn by doing.”

sk Miniature tubes and high- 3% 5% -inch PM speaker.

gain IF transformer. sk Provision for phono jack.

sk Rod-type built-in antenna.
Good sensitivity and se-
lectivity.

Transformer - operated
power supply.

Receiver | Kit

You need no previous experience in electronics to build
this table-model radio. The Model BR-2 receiver covers
550 kc to 1620 ke and features good sensitivity and selec-
tivity over the entire band. A 5%” PM speaker is em-
ployed, along with high gain miniature tubes and a new
rod-type built-in antenna. Provision has been made in the
design of this receiver for its use as a phonograph ampli-
fier. The phono jack is located on the back chassis apron.
A transformer operated power supply is featured for
safety of operation, as opposed to the usual AC-DC
supply commonly found in “economy radio kits.” Don’t
let the low Heathkit price deceive you. This is the kind
of set you will want to show off to your family and friends
after you have finished building it.

Construction of this radio kit is very simple. Giant size
pictorial diagrams and detailed step-by-step instructions
assure your success. The construction manual also includes
an explanation of basic receiver circuit theory so you can
“learn by doing” as the receiver is built. The manual even
provides information on resistor and capacitor color codes,
soldering techniques, use of tools, etc. If you have ever
had the urge to build your own radio receiver, the out-
standing features of this popular Heathkit deserve your
attention.

CABINET: Proxylin impregnated fabric covered plywood cabinet
available for the BR-2 receiver as shown. Complete with alumi-
num panel, reinforced speaker grill, and protective rubber feet.
Shipping weight 5 Ibs., part No. 91-9A. ... ... .ouun. $4.95%

.....'........Q..‘..O....9..}.0.........@.0...‘....‘..@

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT

This sensitive and reliable instrument has already found ex-
tensive application in prospecting, and also in medical and
industrjal laboratories. It offers outstanding performancc at a
reasonable price. Front-panel meter indicates radiation lcvel,
and oral indication produced by panel-mounted speaker.
Meter ranges are 0-100., 600, 6,000 and 60,000 counts per
minute, and 0—.02, .1, | and 10 milliroent-
gens per hour. The probe, with expansion MODEL RC-1
$79°3

tube, sensitive to both beta and gamma radia- J
Shpg. Wt. 8 Lbs.

tion. It is simple to build, even for a beginner.

3 Amazing new circuit for
high efficiency.
¥ Compact, portable and rugged.

X- Stable circuit requires only one 67%2 volt “B” battery
and two 1Y% volt “A” batteries.

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 15, MICH.

HEATHKIT CRYSTAL RECEIVER KIT

The crystal radio of Dad’s day is back again, but with big
improvements! The Model CR-1 employs a sealed germanium
diode, eliminating the critical “cat’s whisker” adjustment. Itis
housed in a compact plastic box, and features two Hi-Q tank
circuits, employing ferrite core coils and variable air tuning
capacitors. The CR-1 covers the standard broadcast band from
540 kc to 1600 ke, and no external power is  MODEL CR-1
required for operation. Could prove valuable s 75
for emergency signal reception, This easy-to- 8 .
build kit is a real “learn by doing’ experience
for the beginner, and makes an interesting
project for all ages.

INCLUDING NEW
EXCISE TAX §
Shpg. Wt. 3 Lbs.

HEATHKIT ENLARGER TIMER KIT

The Model ET-1 is an easy-to-build device for use by amateur-

or professional photographers in controlling the timing cycle
of an enlarger. It covers the range of 0 to 1 minute with a con-
tinuously variable, clearly calibrated scale. The timing period
is pre-set, and the timing cycle is initiated by depressing the
spring-return switch to the “print” position. Front panel pro-
vision is made for plugging in the enlarger and a safelight. The
safelight is automatically turned ‘‘on” when
the enlarger is “off”. Handles up to 350
watts. The timing cycle is controlled elec-
tronically for maximum accuracy and relia-
bility. Very simple to build in only one
evening, even by a beginner.

MODEL ET-1
] o

Shpg. Wt. 3 Lbs.

RADIO & TELEVISION NEWS
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HEATHKIT HIGH FIDELITY

Preamplifier Kit

* 5 switch-selected inputs, each with its own level
control.

COMPREHENS)

VE INsTRUCTIONS

Equalization for LP, RIAA, AES, and Early 78’s.

Separate bass and treble tone controls, and
special hum control.

S S

Clean, modern lines and satin-gold enamel finish.

Literally thousands of these preamplifiers are in use today, because the kit meets
or exceeds specifications for the most rigorous high-fidelity applications, and
will do justice to the finest available program sources. Provides a total of .5
inputs, each with individual level controls (three high-level and two low-level).
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within
1¥%2 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with
special balance control for absolute minimum hum level. Tone control pro-
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB
cut at 15,000 CPS. Cabinet measures only 12-9/16” W. x 33" H. x 4% " D,

and it js finished in beautiful satin-gold enamel. 4-position turnover and 4 MODEL (With Cabinet)

position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78” equal- WA-P2 Shpg. Wt. 7 Lbs.
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power

from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC s 75 INCLUDING NEW
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia- . EXCISE TAX*

grams provided.

........................................................
HEATHKIT HIGH FIDELITY FM TUNER KIiT IF circuits, and better than 10 UV sensitivity for 20 DB of

. . quieting. A high gain, cascaded, RF amplifier is used ahead of
3 Illuminated slide-rule dial covers 88 to 108 MC.

the mixer to increase overall gain and reduce oscillator leak~

Toef] s e age. It employs a ratio detector for high efficienc ithout

* Modern circuit emphasizes sensitivity and = e S S AL
stability.

sacrifice in high-fidelity performance. IF and ratio transformers
* Housed in attractive satin-gold cabinet to kit can be constructed by a beginner, without elaborate test

and alignment equipment. The FM-3A is designed to match
the WA-P2 preamplifier and the BC-1 AM MODEL FM-3A
tuner. An illuminated slide-rule dial is em- 95*
ployed for frequency indication. Step-by-step 526 .
instructions and large pictorial diagrams  INCLUDING NEW
assure success. EXCISE TAX¥

are pre-aligned, as is the front end tuning unit. This means the
match WA-P2 and BC-1.

This amazing new FM tuner can provide you with real high-
fidelity performance at an unbelievably low price level. Cover-
ing 88 to 108 MC, the modern circuit features a stabilized,
temperature-compensated, oscillator, A.G.C., broadbanded

{With Cabinet}
Shpg. wt. 7 Lbs.

HEATHKIT BROADBAND AM TUNER KIT HEATHKIT ELECTRONIC CROSS-OVER KIiT

This AM tuner has been designed especially for high-fidelity
applications. It incorporates a low-distortion detector, a
broadband IF, and other features essential to usefulness in
high-fidelity. Special voltage-doubler detector employs crystal
diodes for low distortion. Sensitivity and selectivity are excel-
lent. Audio response is = | DB from 20 CPS to 2 kc, with 5
DB of pre-emphasis at 10 kc to compensate for station roll-off.
Covers the standard broadcast band from  MODEL BC-1
550 to 1600 kc. Incorporates a 10 kc whistle-

filter and provides a 6 DB signal-to-noise $2695
ratio at 2.5 UV, RF and IF coils are pre- e
aligned, and power supply is built-in. Incor- ’"ECXLC“,[S"E"EA’:(‘;W
porates AVC, two outputs, and two antenna (With Cabinet}
nputs. Shpg. Wt. 8 Lbs.

October, 1956

This unusual device functions to separate low frequencies and
high frequencies so that they may be fed to separate amplifiers
and to separate speakers. This eliminates the need for conven-
tional cross-over circuits, since the Model XO-1 does the com-
plete job electronically. Cross-over frequencies of 100, 200,
400, 700, 1,200, 2,000 and 35,000 CPS are selectable with front
panel controls on the XO-1, and a separate level control is
provided for each channel. Minimizes inter-
modulation distortion problems. Handles un-
limited power, since frequency division is
accomplished ahead of the power stage.
Attenuation is 12 DB per octave. with sharp
“knee’ at cut-off frequency.

MODEL XO-1

$18°3

Shpg. Wt. 6 Lbs.
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HEATHKIT ADVANCED-DESIGN

Shpg. Wt. 31 Lbsi
Express Only

MODEL W-5+

Consists of Model W-5M
plus Model WA-P2 pre-
amplifier.

Shpg. Wi, 38 Lbs.
Express only....$81.50%

sk Full 25 watt output with KT-
66 output tubes.

All connectors brought out
to front chassis apron.

*
*

Protective cover over all
above-chassis components.

HIGH FIDELITY

Amplifier Kit

This 25 watt unit is our finest high-fidelity amplifier. Using
a special design peerless output transformer, and KT-66
output tubes by Genalex, the Model W-5M provides per-
formance characteristics unsurpassed at this price level.
Frequency response is = 1 DB from 5 to 160,000 CPS
at 1 watt. Harmonic distortion is less than 1% at 25 waltts
and 1M distortion is less than 1% at 20 watts (60
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB
below 25 watts. Damping factor is 40 to'1. Input voltage
for 5 watts output is 1 volt. Tubes employed are a pair
of 12AU7’s, a pair of KT-66’s and a 5SR4GY rectifier.
Measures 13-3/32” W. x 8%2” D. x 8% " H. Output im-
pedance is 4, 8, or 16 ohms. Featured, also, is the “tweeter
saver” which suppresses high frequency oscillation, and a
new type balancing circuit requiring only a voltmeter for
indication. This balance is easier to adjust, and results in
a closer “dynamic” balance between output tubes. The
Model W-5M provides improved phase shift character-
istics, reduced IM and harmonic distortion, and improved
frequency response. Conservatively rated high-quality com-
ponents are used throughout to insure years of trouble-free
operation. No technical background or training is required
for assembly. Step-by-step instructions are provided for
every stage of construction, and large pictorial diagrams
illustrate exactly where each wire and component is to be
placed. An amplifier for music lovers who can appreciate
subtle differences in performance. Just ask the audiofile
who owns one!

....................O......‘..;....0...."...........0..@0
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" HEATHKIT 7-WATT

=

chassis, and the two chassis are inter-connected with a power

HEATHKIT DUAL-CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT |

This, 20-watt high-fidelity amplifier employs the famous Acro-
sound Model TO-300 “‘ultra-linear’’ output transformer and
uses 5881 output tubes. The power supply is built on a separate

cable. This provides additional flexibility in mounting. Fre-
quency response is = 1 DB from 6 CPS to 150 kc at | watt.
Harmonic distortion is only 19 at 21 watts, and IM distortion
is only 1.3, at 20 watts. (60 and 3,000 CPS). Qutput impe-
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20
watts. A very popular high-fidelity unit employing top-quality
components throughout.

MODEL W-3M: Shpg. Wt. 29 Lbs. Express only........ $49.75
MODEL W-3: Consists of Model W-3M plus Model WA-P2 pre-
amplifier. Shpg. Wt. 37 Lbs. Express only........... .. $71.50%

AMPLIFIER KiT

This amplifier is more limited
in power than other Heathkit
models, but it still qualifies as
a high-fidelity unit, and its per:
formance definitely exceeds
that of many so-called ‘“high-
fidelity”” phonograph ampli-
fiers. Using a tapped-screen
output transformer of new de-
sign, the Model A-7D provides
.a frequency response of = 115
DB f'mtl;nl%io to 20,000 CPS. Total distor-
tion is held to a surpris- -

ingly low Ie;/\el. (l)lutpuct1 ol 2;0
stage is push pull, ane

separate bass and treble sls .
tone controls are pro-  INCLUDING NEW
vided. Shpg. Wt. 10 Lbs. EXCISE TAX$
MODEL A-7E: Similar to the A-7D, except
that a 12517 tube has been added for pre-
amplification. Two inputs, RIAA compensa-
tion, and extra gain. $20.35%

HEATH COMPANY

A Subsidiary of Daystrom, Inc.
BENTON HARBOR 1_5. MICH.

T R 5 o

3

HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE
HIGH FIDELITY AMPLIFIER KIT

The 20-watt Model W-4AM Williamson type amplifier is a
tremendous high-fidelity bargain. Combining the power sup-
ply and main amplifier on one chassis, and using a special-
design output transformer by Chicago Standard brings you
savings without a sacrifice in quality. Employing 5881 output
tubes, the frequency response of the W-4AM is = | DB from
10 CPS to 100 kc at 1 watt. Harmonic distortion is only 2.7%
at this same level. Output impedance is 4, 8, or 16 ohms. Hum
and noise are 95 DB below 20 watts.

MODEL W-4AM: Shpg. Wt. 28 Lbs. Express only....... $39.75
MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre-
amplifier. Shpg. Wt. 35 Lbs, Express only........c...... $61.50%

HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT

This high-fidelity amplifier features full 20-watt output using
push pull 6L6 tubes. Built-in preamplifier provides 4 separate
inputs, selected by a panel-mounted switch. It has separate
bass and treble tone controls, each offering 15 DB boost and
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms.
Designed primarily for home installations, but also used ex-
tensively for public address applications. True.  y~n5p A 0B
high-fidelity performance with frequency re-

ponse of = 1 DB from 20 CPS to 20,000 CPS.  $ 35 50
Total harmonic distortion only 19, (at 3 DB .
below rated output). Shpg. Wt. 23 Lbs,

RADIO & TELEVISION NEWS
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HEATHKIT HIGH FIDELITY

Range Extending

SPEAKER SYSTEM KIT

A“ prl'ces marke

d W“h a

* High quality speakers of special design — 15" woofer
and compression-type super-tweeter.

* Easy-to-assemble cabinet of furniture-grade plywood,

* Attractively styled 1o fit into any living room.
Matches Model SS-1.

Thank you,
HEATH COMPANY

This range extending unit is designed especially for use with the Model SS-1 speaker
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and
a compression-type super-tweeter that provides output between 4,000 and 16,000
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together,
the two speaker systems provide output from 35 to 16,000 CPS within = 5 DB.
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finigh of
your choice. Complete step-by-step instructions are provided for quick assembly by
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL
cross-over metwork are included, as is a balance control for super-tweeter output SS-1B
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction,
and yet these units are priced reasonably. The SS-1B measures 29” H. x 23" W. x s 95

Shpg. Wt. 80 Lbs.

17¥2” D. The speakers are both special-design Jensens, and the power rating is 35
watts. Impedance is 16 ohms.

.A.......0'..........O....0...............................

HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT

This speaker system is a fine reproducer in its own right, covering

50 to 12,000 CPS within = 5 DB. However, the story does not end

MODEL there. Should you desire to expand the system later, the SS-1 is
$S-1 designed to work with the $S-1B range extending unit — providing
additional frequency coverage at both ends of the spectrum. It can

s 995 fulfill your present needs, and still provide for the future. The SS-1
uses two Jensen speakers; an 8” midrange-woofer, and a compression-

type tweeter. Cross-over frequency is 1,600 CPS, and the system is

: Shpg. Wt. 30 Lbs.  rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a
= ducted-port bass-reflex type. Attractively styled, the Model SS-1
% Special design ducted-port, bass-reflex enclo- featyres a broad “picture-frame” molding that will blend with any

UL } room decorating scheme. Pre-cut and pre-drilled wood parts are of
* Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component
quencies. parts are included, along with' complete step-by-step instructions for
* Kit includes all parts and complete instructions assembly. Can be built in just one evening, and will provide you with
for assembly. many years of listening enjoyment thereafter.

ENTON

i !
 ORDER Narne Hip via

[J Parcel Post
: BLANK Address : DE::::SSOS

l NhOTE: Al_lhprlces subject to [3J Freight
change withou! notice. Cit)’ & Zone State
Enclosed find () check ( ) (PLEASE PRINT) ] Best Way

money order for____ "~
Please ship C.0.D. ( ) postage
enclosed for_______ " pounds. QUANTITY ITEM | MODEL NO. PRICE
On Express orders do not in- -

clude transportation charges

— they will be collected by |

the express agency at time of i

delivery. |

ON PARCEL -POST ORDERS in- |
clude postage for weight shown. |
ORDERS FROM CANADA and |
APO’S must include full remit-
tance.

October, 1956
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Features!

Dynamic :
$114.95 net g

Fastest Dynamic Tube Tester made, yet it's fully
flexible for all receiving types, new and oid.
The set-up time is actually less than the warm-
up time of the tube. New Variable Sensitivity
Shorts Test shows leakage up to 2.0 megohms.
Metered plate current shows tube condition.
Meter calibrated in Good-Bad as well as Percent
of relative micromhos. Automatic Line Voltage
Indicator, Life Line Indicator, New Zig Zag Roll
Chart locates tube types much faster, TV types
separated for even faster locating.

Forty-Niner

with Plug-In
Accessories

A good, basic tube tester, with plug-in accesso-
ries for performing a wide variety of additional
tests. Accessories may be added any time, per-
mit testing tubes for filament current and high
resistance shorts, as well as checking selenium
rectifiers. Lever action shows which pins are

connected. Sensitive shorts test. Line Voltage
Indicator. A tremendous value,

Portable
Dynamic

Model 561
$89.95, net

Employs famous Jackson Dynamic principle, ap-
plying separate voltages to each tube element.
High voltage power supply for most accurate
tests. Improved switching system gives simpli-
fied, fast operation. Filament voltages for the
very latest TV types. Fully portable case finished
in harmonizing gray and green, tough plastic fab-
ric Built-in roll chart, with free replacement
service for one year.

"Cowice Bgmuud Tet Equigments

16-18 5. PATTERSON BLVD., DAYTON 2, OHIO
In Canada: The Canadian Marconi Company
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WMM
V Gamera

RADIO »
TELEVISION

The Signal Corps’ newest combat camera is hattery-operated
and weighs a mere 8 pounds. Picture quality is excellent.

HE compact, portable, self-con-

tained combat television camera
shown on this month’s cover is the
Signal Corps Engineering Labora-
tories’ answer to the problem of
tactical reconnaissance without en-
dangering the lives of advance
scouts.

By carrying his own battery pack,
the armed TV “roving reporter” is
freed for the first time from the
cumbersome cable connections that
harnessed him to a source of power
and limited his movements afoot.

The Signal Corps cameraman can
now reach previously inaccessible
spots. He can move unhampered
over ditches and through streams,
and through protective forests and
hedgerows.

His mission completed, the TV
scout can proceed to a new location
taking his “electronic eye” with him.

The camera used in this portable
system weighs a mere 8 pounds
while the transmitter, c¢omplete
with a Dbuilt-in power supply,
weighs 47 pounds. The transmitter
is back packed and the camera can
be carried in one hand, leaving the
other hand free to carry necessary
weapons.

Since the transmitted image from
this unit is said to be equal or bet-
ter than commercial quality, the
Signal Corps suggests that this
equipment may have wide civilian
application in “on-the-spot” news
reporting, for floor interviews at
large gatherings, for covering
sports events, and for rescue and
search operations of all types.

The transmitter is AM with 1.5
watts average power and 2 watts
peak. The bandwidth is a nominal
12 mec. with video bandwidth 4.5 me.
Operating frequency is 360 mc. and

the antenna is an omnidirectional
ground plane. The final amplifier
tube is a 5893 pencil triode. The
transmitter and sync generator are
crystal-controlled. The system will
net with all commercial facilities
when its Signal Processing Unit is
included.

The transmitter is powered by a
five-cell rechargeable silver zinc
battery which will operate contin-
uously for two hours.

The camera has four interchange-
able lenses including a wide angle
to view a broad section, a tele-
photo for far-away subjects, and a
“zoom” lens for quick change of
magnification. It has a pistol grip
to help steady the camera and
“pan” the action. The camera can
also be mounted on a ftripod for
unattended operation.

A TV receiver, which feeds sev-
eral Display Units (each mounting
a 10” picture tube), is used to pick
up the transmissions. The receiver
can be mounted in a jeep or used in
a foxhole. The jeep’s electrical sys-
tem provides all needed power at the
receiving point. Commercial power
or regular household current can
also be tapped.

To prevent interception, the cam-
era unit can be used with a cable
between transmitter and receiver.
With power packaged in the trans-
mitter, cable size is four times
smaller than earlier models.

The audio channel for this entire
television link is provided by sep-
arate, self-contained, portable two-
way transceivers.

This newest unit in the Army’s
arsenal of combat equipment is be-
ing made by Radio Corporation of
America to Signal Corps specifica-
tions.

www americanradiohistorv com

RADIO & TELEVISION NEWS



www.americanradiohistory.com

Radar Used
for
Electronic Surveying

Radar ruler measures distances
up to 50 miles within a few
feet. Uses portable computer.

ADAR, the electronic eye that spots

planes and catches speeders, now has
a new use—measuring great distanees
for the survevor. With the “radar
raler,” developed by the Army’s Signal
Corps Engincering Laboratories, he ean
measure off 50 miles—precise to with-
in a few feet—in a single giant leap.

Designed under Signal Corps contract
by Motorola Inc., the new system uses
two scparate  jeep-poriable radar sta-
tions, one at each end of the distance
to be measnred. The long-range elec-
tronic beam easily penetrates fog, dark-
ness, and foliage—impossible with con-
ventional transit, plumb line, and range-
pole. The electronic rangefinder is de-
signed to replace standard surveying
gear when long range and speed are es-
sentiall

The entire radar station, a 25-foot
collapsible antenna mast and three met-
al suitcases filled with electronic equip-
ment, weighs only 200 pounds. It fits
easily into the back of a jeep and can
be set up and operated by one man.

A pair of antennas placed at the two
distant points play radar eatch with a
signal, bouncing it back and forth
thousands of times a second. Automatic
computers count the catches and regis-
ter the distance in terms of the time
the signal takes 10 make 10,000 round
trips. Using a simple chart, the opera-
tor can quickly eonvert this reading to
a high precision point-to-point measure-

ment,

Radar antenna, mounted on a collapsible
mast in background, readily sees through
foliuge, bad weather, and darkness. A
small jeep-mounted computer takes survey
readings that are converted to distance.

Look for this. brand mark
—only genuine Perma-Tube

gives you this protection

Here's why . .. sturdy steel PERMA-TUBE
is stronger than any other television must

1. Its resistance to bending is five times stronger than
structural aluminum. ,

2. Its resistance to deflection is threc times stronger than
structural aluminum.

3. Its resistance to destruction by wind-force is twice
as strong as structural aluminum.

ADDITIONAL REASONS FOR USING PERMA-TUBE EVERY TIME

PERMA-TUBE IS CORROSION PROOF. .. it’s treated with
vinsynite—then coated inside and outside with a metallic vinyl
resin base.

PERMA-TUBE IS EASILY INSTALLED...it’s the only mast
with both ends of the joint machine fitted. ,

ONLY GENUINE PERMA-TUBE GIVES THIS PROTEC-
TION AND SERVICE . . . look for this brand mark . . . accept
no claims from substitute materials.

For complete information and scientific data
write to: Jones and Laughlin Steel Corporation,
Dep}:;lrtment 495, 3 Gateway Center, Pittsburgh
30, Pa.

STEEL Jones & Laughlin

STEEL CORPORATION: - PITTSBURGH
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KNOW MORE... DO MORE... EARN MORE!
s mmmonme 3 NEW Rider BookS memmmmmmmemecme oy

ARITHMETIC FOR ENGINEERS
(5th Edition, Revised)
by Charles B. Clapham

An outstanding text on practical, ele-
mentary mathematies for shop machin-
ists, shop mechanic trainees, tool and die
maker trainees, mechanical engineering
students at the industrial level, mechani-
cal drafting trainees ... and ‘all others
who want to learn the elementary math-
ematics of Mechanics,

Written for use in schools or home study.
Ideal for industrial upgrading.

More than 390 numerical examples of
solutions fully explained. More than
1,950 problem exercises, with answers.
Cloth Bound, 558 pp., 5% x 8147, illus.

#183........ 00000000000060 Only $6.50

BASICS OF PHOTOTUBES
& PHOTOCELLS

by David Mark

Phototubes and photocells are promi-
nently used in a great many applications
of electronic devices. Science, industry,
government agencies, television, and
many communication facilities employ
them. This book is devoted to the ex-
planation of the principles and practices
surrounding phototubes and photocells,
with the utmost in visual presentation
to make the subject most understand-
able. It is tantamount to a “picture
course”’ . yet it is authoritative and
modern.

Soft Cover, 136 pp., 5% x 8%, illus.

EH ) 26600 00000000008 000000 Only $2.90

INTRODUCTION TO PRINTED CIRCUITS

by Robert L. Swiggett

Here is a really comprehensive text on
PRINTED CIRCUITS, the recent devel-
opment that has revolutionized the elec-
tronics industry. The author, who is an
acknowledged expert on the subJect
gives complete coverage to the various
manufacturing processes used. Numer-
ous practical applications are discussed,
and the maintenance techniques peculiar
to printed circuits are clearly explained.
This authoritative book is of particular
interest to technicians, engineers . .
and all industrial personnel who are as-
sociated with any phase of commercial
or military electronics production.

Soft Cover, 112 pages, 5% x 81 ", illus.
H#185. ..t Onl y $2.70

M

BASIC, HOW-TO BOOKS

BASIC ELECTRICITY

BASIC ELECTRONICS
BASIC SYNCHROS & SERVOMECHANISMS
by Van Valkenburgh, Nooger, Neville, Inc.
The fabulous picture-text books that
teach faster and easier! The theory,
principles, and practice of electricity,
electronics, and synchros and servos are
here presented in a manner that permits
a rapid grasp of the fundamentals of
these vitally important subjects. Over
2,000 specially prepared illustrations
present, explain, and make every topic
discussed picture-clear.

BASIC ELECTRICITY

#169  Soft Cover: 5 volumes, 624 pp.,
6x9...... Only $9.00 per set.

#169-H, Cloth Bound: all 5 volumes in
a single binding. .. .Only $10.50

BASIC ELECTRONICS

#170  Soft Cover: 5 volumes, 550 pp.,
6x9"...... Only $9.00 per set.

#170-H, Cloth Bound: all.5 volumes in
a single binding....Only $10.50

BASIC SYNCHROS &
SERVOMECHANISMS
#180  Soft Cover: 2 volumes, 270 pp.,
X9 . .iiun Only $5.50 per set.
#180-H, Cloth Bound: both volumes in
a single binding..... ‘Only $6.95

BASIC VACUUM TUBES & THEIR USES

by Rider & Jacobowitz

A text devoted to the fundamentals of
vacuum tubes and their uses. Covers
diodes, triodes, and multi-electrode tubes.
The book is written on an elementary
level, with the minimum of mathematics.
It is intended to convey a solid founda-
tion for understanding electron tube be-
havior, which foundation may serve as
a base for more advanced knowledge of
vacuum tubes, Covers electron theory,
rectification, amplification, oscillation,
characteristic curves, and tube con-

stants.
Soft Cover, 208 pp., 6% x 8%", illus.
..................... Only $3.00
171 H Cloth Bound....... Only $4.50
9

UNDERSTANDING VECTORS & PHASE

by Rider & Uslan

Vectors are the tools of the engineer.

This book makes this mathematical tool
usable by all . . . even those who have

had no eng1neer1ng training

Soft Cover, 160 pp., 5% x 7%", illus.

F 8 11 S Only $ .99

HOW TO USE METERS

by John F. Rider

Explains in detail the construction and
operation of all types of electrical
meters. Gives special emphasis to the
details of what kinds of meters to use
for makmg different kinds of measure-
ments in electronic and electrical equip-
ment. Also explains how to make the
measurement . . . namely, where to con-
nect the meters.

Soft Cover, 144 pp., 5% x 817, illus.

E - . Only $2.40

HOW TO USE TEST PROBES

by A. Ghirardi & R. Middleton

The only book of its kind! Complete
step-by-step explanations with practical
examples of applications of all types of
test probes  used with test scopes,
VTVM’s, and VOM’s.

Soft Cover, 176 pp., 51/2 x 81", illus.
#16 Only $2.90

HOW TO USE

SIGNAL & SWEEP GENERATORS

by J. Richard Johnson

Discusses all types of signal and sweep
generators, and thelr applications in
AM, FM radio, and T

Soft Cover, 144 PP 51/2 b3 8%”, illus.
3 L 808600060000 330000000 Only $2.10

FUNDAMENTALS OF TRANSISTORS

by Leonard Krugman

Explains the BIG thing in electronics
today... the transxstor' Written by one
of the ploneers in transistor develop-
ment, this book deals with basic opera-
tion, characteristics, performance, and
application. The subject is made com-

pletely understandable to all.
Soft over, 144 pp,, 5% x 8%” lllus
H#160. .00t Only $2.70

-
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ELECTRONICS TECHNOLOGY SERIES
edited by Alex. Schure, Ph.D., Ed.D.
An economically priced series of books
devoted to the explanation of the basic
concepts and principles of individual
phases of electronics technology. Each
book deals with a specialized subject;
groups of these books form broad cate-
gories in the study of electronics tech-
nology.

Aimed for use by students in technical
institutes, junior colleges, adult educa-
tion classes, vocational schools teaching
electronics technology, operators of com-
munication equipments such as radio
amateurs, commercial ship and broad-
cast station operators, electronics lab-
oratory technicians, and experimenters
who desire a more than casual under-
standing of the subjects covered.

Soft Covers, 514 x 814", illus.
RC & RL TIME CONSTANT
#

166. . .ccvviiineneininnn, Only$ .90
F-M LIMITERS & DETECTORS
H166-20 .t Only $..90
FREQUENCY MODULATION
H#166-3. ...t Only $ .90
CRYSTAL OSCILLATORS
H166-4. ... iiiiiiiiinnnn Only $1.25
A-M DETECTORS
#166-5..... 8800053000000 Only $1.25
LIMITERS & CLIPPERS
H#166-6.....000iieiiiiin... Only $1.25
MULTIVIBRATORS
H166-T. . eiviiiiernrnanenes Only $ .90
R-F TRANSMISSION LINES
H#166-8. ... ..., Only $1.25
AMPLITUDE MODULATION
F166-9. .00t Only $1.25
BLOCKING OSCILLATORS
#166-10.........00000000n. Only $1.25
WAVE PROPAGATION
#166-11........00000000une Only $ .90

SUPERHETERODYNE CONVERTERS & I-F
AMPLIFIERS :

H#166-12. ... 00iininiennnnnn Only $ .90
INVERSE FEEDBACK
#166-15. . ..c0iiiiiiinannn, Only $ .90

RADIO & TELEVISION NEWS
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ENCYCLOPEDIA ON CATHODE-RAY .
OSCILLOSCOPES & THEIR USES
by Rider & Uslan

The most complete reference book on the
subject of oscilloscopes and their uses.
Standard throughout the world. Fully
and clearly describes the test oscillo-
scope, its construction, capabilities, and
applications to all kinds of uses . .
electronic laboratory, industrial, elec-
trical and electronic maintenance, engi-
neering, and communication. Profusely
(3,000) illustrated.

Cloth Bound, 1,008 pp., 8% x 11”.

- . 1 Only $11.50

OBTAINING & INTERPRETING

TEST SCOPE TRACES

by John F, Rider

Explains screen traces seen on test oscil-
loscopes in clearly understandable, non-
mathematical language. Contains over
800 scope traces in the sinusoidal family,
square, rectangular, trapezoidal, saw-
toothed, differentiated and integrated
waveforms. Shows ideal and practical
examples with description and explana-
tion to foster recognition. It also deals
with alignment waveforms and response
waveforms for all varieties of communi-
cation equipment. Shows how to connect
the scope and operate the scope for
many varieties of observations.

Soft Cover, 190 pp., 534 x 8%”, illus.
o 1 T Only $2.40

TELEVISION—HOW IT WORKS
(2nd Edition)

by J. Richard Johnson

The most modern and authoritative text
describing the theory of operation of
all black-and-white television receivers.
Each part of the receiver is explained
in thorough detail and in a manner that
makes the functioning of the compo-
nents and the organization of the cir-
cuitry completely understandable. A
prerequisite for the use of the book is
familiarity with radio receivers. Writ-
ten at the TV technician and TV tech-
nician-student level. Illustrated with
specially prepared drawings to accom-
plish the utmost in visualization, clarity
of presentation, and comprehension.

Leather Finish MARCO cover, 352 pp.,
‘b1 x 8%, illus.,

- 1) ...Only $4.60
#101-H, Cloth Bound....... Only $5.50

TV & ELECTRONICS AS A CAREER
by Kamen & Dorf

A detailed guidebook to a profitable
career in the electronics industry. A
number of experts describe the oppor-
tunities available in electronics . .. how
to prepare for them ... how to go about
getting the job desu'ed Deals with
broadeasting, manufacturing, engineer-
ing, and servicing , . . in all their aspects.
Cloth Bound, 336 pp 5 bY% x 81/2", illus.
£31 6 ¥ (650 60008006000008000 05 Only $2.50
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UHF PRACTICES & PRINCIPLES

by Allen Lytel

A clear discussion of UHF concepts,
circuits, transmitting and receiving
equipment, practical applications, etc.

Cloth Bound, 400 pp., 5% x 81/2”, illus.

E o 5 Only $6.60

TV PICTURE PROJECTION & ENLARGEMENT
by Allen Lytel

This is the story behind TV picture
enlargement by means of viewing lenses
and projection systems. Explains the
WHY and HOW for adjusting these
receivers. A time-saving, money-making
book!

Cloth Bound 190 pp., 5% x 81/2", illus.
#128 Only $3.30

.....................

HOW TO TROUBLESHOOT A TV RECEIVER

by J. Richard Johnson

A book written for the newcomer, to aid

in a systematic procedure for trouble-

shooting. An easily understandable,

step-by-step guide.

Soft Cover, 128 pp., 5% x 8% ", illus.
...................... Only $1.80

TV TROUBLESHOOTING & REPAIR
GUIDEBOOK
by R. G. Middleton

VOLUME 1: For the serviceman requir-
ing practical, down-to-earth servicing
information on TV receivers. Shows how
to recognize symptoms through the use
of picture tube patterns and scope wave-
forms. Much valuable data on the use of
test equipment.

Soft Cover, 204 pp., 8% x 11”, 111us
#14 Only $3.90
VOLUME 2: A gold mine of information
on troubleshooting front ends, servicing
the video I-F strips, faults in video
amplifiers, trouble analysis in sound I-F
and detector systems, ete.

Soft Cover, 160 pp., 8% x 117, illus.
#140-2 Only $3.30

TV SWEEP ALIGNMENT TECHNIQUES

by Art Liebscher

An expert of long standing explaing in
detail the principles and practices of
alignment techniques for television re-
ceivers, This is the most complete ex-
planation of the subject available in any
textbook, Covers the front end, the
video and sound I-F’s, the sound chan-
nel, and response curves of the video
amplifier.

Soft Cover, 128 pp., 5% x 8‘/2”, illus.
#14 Only $2.10

....................

......................

HOW TO LOCATE & ELIMINATE -

RADIO & TV INTERFERENCE

by Fred D. Rowe

An expert from the Northern California
Electrical Bureau tells how to locate
sources of radio and TV interference and
how to correct them. This is not a theory
or “perhaps” book, Its content is com-
pletely practical . . . tells what to do and
how to do it. It deals with all varieties
of interference-producing sources.

Soft Cover, 128 pp., 5% x 81", illus.
158, it iitiiiiinieiiinnnes Only $1.80

www americanradiohistorv com

PICTURE BOOK OF TV TROUBLES
by Rider Lab. Staff

A fabulous series of definitive, practical
books that teach recognition of faults
in TV receivers. Shows incorrect wave-
forms and resultant picture tube pat-
terns caused by defective components,
which are identified. Correct waveforms
and schematics are also shown. Used in
many TV schools and by tens of thou-
sands of technicians.

Soft Covers, 5% x 83", illus.

VOL. 1: HORIZONTAL AFC-OSCIL-
LATOR CIRCUITS

H#168, 80 PPecviireiiiniians Only $1.35
VOL. 2: VERTICAL SWEEP-DEFLEC-
TION CIRCUITS

F#168-2, 96 PPev v i Only $1.80
VOL. 3: VIDEO I-F & VIDEO AMPLI-
FIER CIRCUITS
#168-3,96PPercveinininann. Only $1.80
VOL.4: AUTOMATIC GAIN CONTROL
CIRCUITS

#1684, 96 PPeevrencniniennn Only $1.80
VOL.5: HORIZONTAL OUTPUT & H-V
CIRCUITS

#168-5, 108 ppec.vvvveennss Only $1.80
VOL. 6: HORIZONTAL & VERTICAL
SYNC CIRCUITS

#168-6, 120 ppe. e v viiiin et Only $1.80
YOL. 7: SOUND CIRCUITS & L-V
POWER SUPPLIES

#1687, 64 PPevivenvniennnnn Only $1.50

HANDBOOK OF 630-TYPE TV RECEIVERS

by Miller & Bierman

Deals with ALL versions of the famous
630-type receivers made up to 1955. Ex-
plains modifications and circuit improve-
ments made by various manufacturers,
and includes 26 pages of troubleshooting
charts. A book every technician can use
to major advantage!

Soft Cover, 200 pp., 5% x 8%", illus.
#1 Only $3.50

TECHNICIAN’S GUIDE TO
TV PICTURE TUBES

by Ira Remer

A TV picture tube servicing guide for
the TV service technician. Explains the
care, handling, and maintenance of all
kinds of picture tubes and the related
components, yokes, ion traps, focus
coils, ete. Completely practical . . .
understandable and usable.

Soft Cover, 160 pp., 5% x 8%", illus.
#163 Only $2.40

......................

HOW TO INSTALL TV ANTENNAS
by Samuel L. Marshall
An illustrated ‘“antenna bible” for the
TV installation man, technician, or stu-
dent. Tells everything concerning the
installation of TV antennas: safety pre-
cautions, erecting towers and masts,
fringe installations, wind and ice load-
ing problems, types of antennas and
when to use.them, rigging, roofing, and
masonry ‘work, How to do the job RIGHT
3 easﬂy, quickly, safely, and eco-
nomically!
Soft Cover, 128 pp., b¥%2 x 812", illus.
#17 Only $1.80

.......................
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- RADIO SERVICING

RECEIVING TUBE
SUBSTITUTE GUIDEBOOK
by H. A. Middleton
The fabulously popular receiving tube
substitution guidebook. Lists 2,500
radio-television tube substitutions in
mumerical sequence with accompanying
wiring instructions showing the original
and substitute tube socket illustrations.
Answers all tube substitution problems.
Soft Cover, 224 pp., 8% x 117, illus.
F o 15 Only $3.00
FIRST SUPPLEMENT
750 completely new and different radio-
television tube substitutions not listed
in the basic edition. Special section on
tube substitution in television receivers.
Soft Cover, 48 pp., 8% x 117, illus.
16156006000 000800006006000 Only $ .99
SECOND SUPPLEMENT
The second supplement features 134 TV
picture tube substitutions, as well as
more than 190 radio-television receiving
tube substitutions. All are listed in
numerical sequence with wiring instrue-
tions and original and substitute tube
socket illustrations. Used in conjunction
with the basic edition and the first sup-
plement volumes, it is the most complete
coverage available on tube substitutions.
Soft Cover, 48 pp., 8% x 117; illus.
F139-2. .. it Only $ .99

SERVICING TV VERTICAL AND

HORIZONTAL OUTPUT SYSTEMS

by Harry Thomas

Technicians and students will here find
a complete discussion of vertical and
horizontal output systems and their
operation.

Soft Cover, 176 pp., 5% x 834", illus.
-5 51 | Only $2.40

TV FIELD SERVICE MANUALS
WITH TUBE LOCATIONS
edited by Harold Alsberg
This practical series of manuals fur-
nishes tube layouts in TV receivers,
adjustment instructions, and lists more
than 40 different trouble symptoms for
each model, showing tubes to check,
parts to-check, and adjustments to make.
Shows tuner dial stringing, key voltages,
series filament wiring, and all other per-
tinent information necessary for TV
servicing in the home. Also very handy
to have in the shop. The volumes are
organized according to manufacturers.
Coverage starts with 1947 produection.
Soft Covers (spiral bound), 5% x 814",
. illus.
VOL. 1: Admiral, Affiliated Retailers
(Artone), Aimcee (AMC), Air King, Air
Marshall, Allied Purchasing, Andrea,
Arvin, Automatic.
£:33 6530 0000000000 00000000000 Only $2.10
VOL. 2: Bendix, Capehart, CBS-Colum-
bia, Crosley, Dumont.

E-3 553V 60 0000 00800000000 Only $2.40
VOL. 3: Emerson, Fada.

F155-3. ittt Only $2.10
VOL. 4: GE, Hallicrafters, Hoffman.
FEAS5 =40 tnere aonsis o onibe o THore Sorire Only $2.40
VOL. 5: Motorola, Philco.

#155-56..... e v e o THER e Only $2.40
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TV REPAIR QUESTIONS & ANSWERS

by Sidney Platt

A very practical and extremely useful
series of question and answer books on
the troubles in, and the repair of, TV
receivers. Each book covers a separate
section of the receiver and the series
follows the sequence of the signal as it
advances through the receiver.

Soft Covers, 5% x 814", illus,

VOL. 1: FRONT ENDS

H178, 128 PDeevnvvencnnrnses Only $2.10
VOL. 2: VIDEO CIRCUITS
H173-2,128 PPeevevervennnns Only $2.10
VOL. 3: SYNC & SWEEP CIRCUITS
#173-3,140 pp.. ..o .o ven . .Only $2.10

VOL. 4: DEFLECTION & H-V
CIRCUITS i

#173-4, 128 pp..... 5500060000 Only $2.10
VOL. 5: SOUND & L-V CIRCUITS
H173-5, 128 PPevvervennarvas Only $2.10

ADVANCED TELEVISION SERVICING
TECHNIQUES

by Zbar & Schildkraut

A complete advanced TV servicing
course, developed by the Radio-Electron-
ics-Television Manufacturers Associa-
tion, and made available to you at the
incredibly low price of $4.55, complete!
Shows you how to use every conceivable
type of test equipment, how to service
every part of a TV receiver.

Soft Covers, 8% x 117,

MAIN TEXT, 176 pp., illus.

-5 5 (P Only $3.60
LABORATORY WORKBOOK, 32 pp.
F161-2. ..o iiieiiiinans Only $ .95

INSTRUCTOR’S GUIDE.
Available to schools only, at no charge.

TV MANUFAGTURERS'

RECEIVER TROUBLE CURES
edited by Milton Snitzer
Gives you specific TV receiver troubles,
and the cures specified by the set manu-
facturer. Listings are by manufacturer,
model, and chassis number, Saves you
time, helps you earn more!
Soft Cover, 5% x 81", illus. Each vol-
ume over 115 pp.
VOL. 1: Covers complete details on sets
produced by mfrs. (listed in alphabetical
order) from Admiral to Dumont.

¢ I 80 0668008030 030003030 Only $1.80

VOL. 2: Covers mfrs. from Emerson to
Jackson.

F148-2. it ittt Only $1.80
VOL. 8: Covers mfrs. from Kaye-Halbert
to Philco.

o & 2. Only $1.80
VOL. 4: Covers mfrs. from Philhar-
monic to Shaw.

HL43-4. 00 iiiiiiiiiniaians Only $1.80
VOL, 5: Covers mfrs. from Sparton to
Zenith.

F o Only $1.80
VOL. 6: All new coverage, through 1954,
no duplications . .. Admiral to Firestone.
#1436......... Cerierenaa Only $1.80
VOL. 7: New coverage, from General
Electric to Raytheon.

F o Only $1.80
VOL. 8: New coverage, from RCA to
Zenith.

E - Only $1.80
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RADIO OPERATOR’S LICENSE

Q & A Manual (5th Edition)

by Milton Kaufman

The standard text in schools teaching
commercial radio operating, Completely
up to date. Questions and answers and
follow-through discussion on all funda-
mentals required for all kinds of com-
mercial radio licenses. The follow-
through discussion is the key to the
success of this book. It supplements the
standard answer to a question, and
furnishes such explanatory detail as
makes answering the FCC multiple
choice questions very easy. These fol-
low-through discussions afford a com-
plete understanding of the questions and
answers., Abundant illustrations make
the technical questions and answers
picture-clear. Ideal for the student who
desires his commercial “ticket.” Also an
indispensable reference volume for the
licensed operator. Based on government
study guide and supplementary FCC
releases.

Cloth Bound, 766 pp., 5% x 814", illus.
#130...... 3000000000003000 Only $6.60

ELEMENT VIII—SHIP RADAR TECHNIQUES

Questions, answers, and discussions on
radar, taken from the text of the fore-
going Radio Operator’s License Q & A
Manual,

Soft Cover, 32 pp., 5% x 8%”, illus.
#130-A Only § .78

BROADCAST OPERATOR’S HANDBOOK
{2nd Edition)

by Harold E. Ennes

Deals with the practical considerations
of radio broadcasting and its equipment.
Covers operating procedure in control
rooms, the master control, remote con-
trols, and the transmitter. Technical
data for operators and technicians, in-
cluding vital preventive maintenance.
Intended for students, and veteran oper-
ators who wish to keep abreast of cur-
rent practices in the field.

Cloth Bound, 448 pp., 5% x 817", illus.
31615606600 800000006000 «+..Only $5.40

RADIO RECEIVER LABORATORY MANUAL
by Alex W. Levey, B.A., M.S.

A workbook of experiments, designed for
students of radio and radio servicing.
Covers the construction, analysis, test-
ing, and repair of a radio receiver. Ac-
quaints the student with necessary ser-
vicing equipment. There are 33 experi-
ments in all, including 6 demonstration-
experiments.

Soft Cover, 110 pp., 8% x 1114”, illus.
#1178 Only $2.00

FM TRANSMISSION & RECEPTION

(2nd Edition)

by Rider & Uslan

Covers FM broadcasting of all kinds and
explains theory and functioning of FM
transmitters and receivers. Also includes
TV receivers, with details of .mainte-
nance operations on all FM circuits of
all kinds of receivers,

Cloth Bound, 460 pp., 5% x 81", illus,
FEL0200 afersushons'ss saiorDersf s o sl ) 2k Only $4.95
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RADIO TROUBLESHOOTING GUIDEBOOK,
Vol. 1

by Rider & Johnson

A practical guide to the fundamental
principles underlying radio receiver op-
eration, A special section is devoted to
trouble diagnosis, the recognition of
faults, and their repair, No mathematics
is used. The theory section considers
each part of the receiver, and the
troubleshooting section is organized ac-
cording to symptoms and parts of the
receiver that should be checked to estab-
lish the fault. For radio service tech-
nicians, students, and experimenters.
Written on an elementary level.

Soft Cover, 160 pp., 5% x 83", illus.
- 73 Only $2.40

HOW TO INSTALL & SERVIGE AUTO RADIOS
by Jack Darr

An expert who does this work daily gives
practical, detailed instructions on how
to install and service all types of auto-
mobile radios. This is not a schematic
book. It is a book devoted to answering
all of the problems related to auto radio
servicing. It is completely practical in
every respect. Also shows how to set up
an auto radio service shop.

Soft Cover, 128 pp s 5% x 8%, illus.
#159......... Only $1.80

COLOR TV

INTRODUCTION TO COLOR TV

(2nd Edition)

by Kaufman & Thomas

A revised, up-to-date edition of a best
seller in books on TV, New edition con-
tains full information on the latest and
larger screen picture tubes, simplified
receiver circuitry, etc. Most up-to-date
introduction to color television available,
Soft Cover, 160 pp., 5% x 8%”, illus.
#156 Only $2.70

COLOR TELEVISION RECEIVER PRACTICES
by Hazeltine Corp, Lab. Staff
Prepared by experts, this book covers
every major aspect of color TV receivers,
including the latest 21” picture tube and
its required circuitry, For anyone who
wishes a solid grounding in color tele-
vision, this volume is ideal. Destined to
become a standard reference work on
the subject.
Soft Cover, 208 pp., 5% x 8%”, illus.
...................... Only $4.50
#162—H Cloth Bound....... Only $6.00

HIGHLIGHTS OF COLOR TELEVISION

by John R. Locke, Jr.

A “quickie” text on color television re-
ceiver principles for those who are
familiar with black-and-white receivers,
Soft Cover, 48 pp., 5% x 8’/2”, illus.
#15 ..Only $ .99

COLOR TV DICTIONARY

by J. Richard Johnson

First complete explanation of color tele-
vision terms with definitions that every-
one (service techn1c1ans, students, and
engineers interested in color television)
must be familiar with, More than 50
illustrations.

Soft Cover, 72 pp . B% x 8%”, ilius.
#164 Only $1.25

v
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HI-FI LOUDSPEAKERS & ENCLOSURES

by Abraham B, Cohen

A long-needed book, destined to become
a classic volume in hi-fi literature. Com-
pletely covers the subject. Answers all
your questions about loudspeakers and
enclosures, design, cross-over networks,
construction of own networks, ete.
Leather Finish MARCO Cover, 5% x
81/2", illus.

F - I P Only $4.60
#176-H, Cloth Bound....... Only $5.50

GUIDE TO AUDIO REPRODUCTION

by David Fidelman

Treats the design, construction, assem-
bly, and testing of sound reproduction
systems and components. Discusses
pickup devices, preamplifiers, amplifiers,
A-F networks, loudspeakers, and enclo-
sures. It also deals with magnetic re-
cording and the measurement of quality
in audio reproducing systems. Written
for the audio enthusiast with technical
background, the sound man, the techni-
cian, and electronics experlmenters.
Soft Cover, 240 pp., 5% x 81", illus.
HU48. . e Only $3.50

HOW TO SELECT AND USE

YOUR TAPE RECORDER

by David Mark

Written for the USER: music lovers,
businessmen, lawyers, engineers,
teachers, ete. Step-by-step instructions
on set-up and using procedures for all
applications in the home, office, and pro-
fessional activities. Also a Buyer’s Guide
in selecting a machine to suit individual
requirements.

Soft Cever, 148 pp.; 5% x 81/2” 111us
#179 Only $2.95

HOW TO SERVICE TAPE RECORDERS

by C. A, Tuthill

Tells you what you need to know about
the tape recorder and its operation. Ex-
plains the types of circuits, drive mecha-
nisms, troubleshooting, and repair.

Soft Cover, 160 pp., 5% x 81/2”, illus.

HIGH FIDELITY SIMPLIFIED

by Harold D, Weiler

Gives you the complete hi-fi story, and
answers all questions about tuners,
changers, amplifiers, tape recorders,
speakers, record players, ete. There is
no other book like it!

Soft Cover, 224 pp 5% x 8%", illus.

< Only $2.50

RIDER'S SPECIALIZED

TAPE RECORDER MANUAL, Vol. 1

A fact-filled, 288 page manual devoted
to servicing information on tape re-
corders manufactured by the 12 most
prominent producers from 1950 through
1954. Covers operation, adjustments,
trouble diagnosis, and repair of 88 dif-
ferent models. Contains schematies,
voltage data, tube complement and lay-
out, exploded views and mechanical as-
sembhes, troubleshooting charts, and
electrical and mechanical parts lists. The
manufacturers included are: Bell &
Howell, Brush, Crescent, Daystrom,
Eicor, Pentron, RCA, Revere, V-M,
Webster-Chicago, Webster Electric,

Wilcox-Gay.
Soft Cover, 288 pp., 8% x 117, illus.
#6001 Only $4.50

NEW...

INDIVIDUAL TV DIAGRAMS

ask your jobber
about Rider's

( ESS-DEE-O)

507 ...q0u'll like if

F--5 1 Only $2. 90

[0 . o . s v e — — — — — — —— —— — - - — i ——

| Buy these books at your electronics parts jobber, book store, or

| department store book department. Look for this Rider Book Seller.

l if your jobber, book store, or department store does not sell the

I Rider books you want, mail this coupon for prompt delivery.
ORDER TODAY! Add state and city sales tax where applicable.

1 Canadian prices approximately 59, higher.

! JOHN F. RIDER PUBLISHER, INC.

| 480 Canal Streef, New York 13, N. Y,

l Enclosed is $ Please rush the books | have circled. i
101 137 143-2 146 155-4 162 166-5 186-16 169 173-3 '

| 101-H 138 143-3 147 155-5 |62-_H 166-6 167~ 1&9-H 173-4 180-H

l 102 139 143-4 148 156 163 166-7 148 170 173-5 183 |
103 139-2 143-5 149 157 164 164-8 168-2 {70-H 174 184 l

' 128 140 143-6 150 158 165 166-9 148-3 171 176 185

l 130 140-2 143-7 152 159 113 166-10  168-4 171-H  176-H 6001 l
130-A 14] 143-8 155 160 166-2 166-11  148-5 172 178 l

I 133 142 44 155-2 161 166-3 166-12  168-¢ 173 179 l

' 135 143 145 155-3 161-2 164-4 166-15  148-7 173-2 180

I Name I

I' Address :
City. Zone State

(1 o o S ) o o P e e e RN10)
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FIRST IN

EXACT REPLACEMENT.

MERIT COIL & TRANSFORMER CORP.
4427 N. CLARK ST., CHICAGO 40, ILL.
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Electronic Brain
Controls
Airborne Guns

Defensive system of B-52
intercontinental H-bomb

carrier employs computer.

HE eagle-eyed aerial gunner, often

called the fightingest sharpshooting
man aboard our bombers aloft, has
been given an electronic brain. Now,
the era of expecting gunners, by them-
selves and unassisted by modern sys-
tems science, to lead and track and
shoot down an attacking fighter is an-
cient history. The gunner in today’s
Air Force is a man trained to monitor
an electronic system, which increases
his effectiveness. In either the “op-
tical mode” of operation, employing a
greatly advanced optical gunsight, or
in the fully automatic “radar mode”
the system, designed and manufac-
tured by Arma, will out-think an en-
emy jet pilot and out-shoot an attack-
ing fighter flashing in for the kill at
speeds faster than sound.

From the time the system sights a
target, which is before the human eye
can see it, and is “locked” on to it,
until the time the guns are aimed for
the kill—no more than three seconds

Complete defensive system being installed
in tail of B-52 jet bomber above. Photo
at left shows completed installation. The
top "blister” houses a portion of the opti-
cal gunsight, while the tracking radar an-
tenna is housed within the lower “blister.”
The automatically controlled turret with
its 4 50-caliber machine guns is also seen.

elapse. During this brief time, full in-
formation as to distance and direction
and speed of the target is gathered
the fire control problem is set up and
solved, the guns are trained with
proper lead to have the projectiles
where the target will be when the
projectiles get there and, in addltlon,
the gunner is signalled to squeeze his
handgrip. The system knows not only
where the attacking fighter is every
instant, but also where it is going to
be the next few instants. It ‘“knows”
all this in a fraction of the time re-
quired for the simplést sort of human
computation. The automatic turrets re-
lentlessly follow every move of the
“bandit.”

Range, range rate, angular positions,
own speed, enemy’s speed, air tem-
perature, altitude, roll and pitch of
own ship, trajectory characteristics—
all these and many other factors are
involved and all are continuously
changing faster than a human brain
can sense.

The system continually searches the
sky for an attacking enemy under all
conditions of visibility-—under glaring
sunlight, darkness, fog, or clouds. —{50

(A) Basic fire control problem which is set up and solved by computer in defensive
weapons system. (B) Basic information flow diagram showing raw information fed into
computer, which then issues a gun order that operates on the turret to aim the guns.
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!nnnﬂ%
CALENDAR o |
of EVENTS JEA S e o £33 25 ek

) on fundamentals. Provides dual mark-
a@&ﬂwﬂ s, : ers with any TV Sweep Generator,

, i The 45 inches of dial con easily be
self-calibrated to within crystal accu-
racy {.05%). Features picture ond
[ 2 sound frequencies directly calibrated

VHF - UHF MARKER GENERATOR:

OCTOBER 9-10

Conference on Computer Applications.

Sponsored by Armour Research Founda- 1 - on the dial. There is no counting of
tion. Information on meeting available 6 beqts—no 1nterpolghon—,no remem-
from Joseph J. Kowal, Conference Sec- bering of frequencies. Has complete
retary, Armour Research Foundation, 10 & RF coverage up through channel 83.

Through use of the 690 it is now
possible to view two markers ot once
on the response curve.

West 35th Street, Chicago 16, lllinois.

OCTOBER 11-12

National Noise Abatement Symposium,
Sherman Hotel, Chicago, Illinois. Spon-
sored by Armour Research Foundation.
Write Joseph J. Kowal, Conference Sec-
retary, Armour Research Foundation, 10
West 35th Street, Chicago 16, lllinois,
for details on meeting.

300%
MAGNIFICATION

This unit features another HICKOK
FIRST—A Non-Parollox shadow type

OCTOBER 11-12 dial provides a 300% magnification of
URSI Fall Meeting, University of Califor- scale, permitting exact settings for most
nia, Berkeley. Further information and accurate readings, and can be viewed
details on program are available from from any angle without error.

John P. Hagen, Secretary, USA National
Committee, URSI, Washington 25, D. C.

OCTOBER 12, 13, 14
High Fidelity Music Show, Hotel McAl-

lister, Miami, Florida. Sponsored by A D v A N c E D

Rigo Enterprises, Inc.

OCTOBER 15-17

Radio Fall Meeting. Sponsored by the iy
Institute of Radio Enginpeers and ’rhz; Ra- For Black & White or Color
dio-Electronics-Television Manufacturers N I ’

Association. Hotel Syracuse, Syracuse,
New York. Details from Mr. V. Graham,
RETMA, Il West 42nd Street, New York
26, New York.

OCTOBER 25, 26, 27

High Fidelity Music Show, Hotel Adol-
phus, Dallas, Texas. Sponsored by Rigo
Enterprises, Inc.

NOVEMBER 14, 15, 16

Symposium on Optics and Microwaves. =

Sponsored by Institute of Radio Engi- M MODEL 695

neers, George Washington University, MODEL 691

and The Optical Society of America. HETERODYNED MARKER ADDER: SWEEP GENERATOR:
Lisner Auditorium, George Washington | | g d h ¢ A completely new All-Electronic Sweep
University, Washington, D. C. This unit heterodynes the outputs o Generator. There ore no moving ports to

| the 690 and 695 so os to prevent over-
| loading. The 691 provides o marker
visible at all times {including trap

produce vibration or to wear out. This unit
features a sweep signal that is absolutely

li d without litude modulations,

HAMFESTS points) ond will not change in ampli- inear and wilhout omplifude modulations

i tude or distort the response curve. The 695 is triple shielded to insure minimum

OCTOBER 6 leakage. Signal can be attenuated to 3

microvolts. Bias voltage is vorioble from Q
to 12 volts. Extra strong signal permits
accurate front-end alignment.

Syracuse V.H.F. Club Second Annual
V.H.F. Round-up, Martin's Restaurant,
Liverpool, New York. Preregistration is ! .
required. Tickets are $3.75 each. They ; Ask Your Parts Jobber For A Demonstration Today!

are available from James V. O'Hern, ; e
THE HICKOK ELECTRICAL INSTRUMENT COMPANY

W2WZR, 103 W. Roswell Avenue, Ned-
row, New York. XL's and XYL's cordially
10524 Dupont Avenuve ¢ Cleveland 8, Ohio

invited.
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Deluxe MULTIPLE

TRANSISTOR
RADIO KIT

Finest kit of its type today!
Matched Transistors; Ger-
manium Diode; printed cir-
cuit; Loopstick; tuning dial;
2 penlight batteries; unbreakable
case. In good location operates
small speaker. Simple, illustrated
instructions.

HorTEST.

]
-

RADIO
KIT LINE
TODAY!

Model MTK
List $12.49

FUFEREIT wn 0

GERMANIUM DIODE
- LOOPSTICK RADIO KIT

Educational, fascinating, loads of fun. Com-
plete with earphone and aerial kit. Profes-
sional metal chassis; slide rule dial; Loopstick.
Only screwdriver needed for assembly. Clear,
illustrated, step-by-step instructions.

Model GDK |=

Sensiphone Earphones

TRANS Deluxe Models
ATOMIC ) Contains features found in most
TRANSISTOR expensive earphones. Powerful Al-
) nico ¥ magnets; balanced dual
RADIO KIT coil construc-
5 tion; excep-
Model TTK List $8.95 tional sensitiv-
. ity & tone.

= Featherweight.
Another popular Superex kit. Matched Tran-

sistor and Germanium Diode; Loopstick; Slide

Rule Dial; Unbreakable plastic case; 2 penlight Double ph.,,,es (2 000

batteries. Easy assembly with screwdriver, ohms) List $3 :
Simple, illustrated instructions. e Woas 300" onme)
) NEW TRANSISTOR LOOPSTICKS —
1Y Ideal where space TRANSISTOR
FLAT and performance are VAR|_LO0PST|0K

a consideration.
Power-packed .
high @. Tapped for

transistor use.

LOOPSTICK

List $1.25

Specially designed and engineered for
maximum transistor set performance.
Micrometer adjustment, Extremely sen-
. sitive, compact. Has impedance fap
to match transistors.

7" FLAT LOOPSTiCK
(max. power)
LIST $3.00

List $2.75

Contains full instruetions including suggested cireuits.

,‘j[‘lﬂﬂﬂjr
SupeveX(-"
up" 4 Rodford Ploce: Yonkers, M. Y

READ ABOUT A GREAT NEW MAGAZINE

BY THE PUBLISHER OF RADIO & TELEVISION NEWS
SEE PAGE 181

fine
prudulii

*At the most praectical

LEARN Tv school in the west’

Work on late model sets—using modern equipment and service technigues: under gualified technician instructors.
Short resident and corresp cour: un 'y math or theory—also UHF and Color TV.
APPROVED FOR VETERANS . .. day and nite classes.

Write for free literature, Dept. 1A for resldence—Dept. IAC for correspondence.

V.S.I. TELEVISIGN SCHO0L 4570 Firestone Blvd., Box 359

South Gate, California
102
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Giant Paraboloid

for

Scatter Studies

Tests completed on 60-foot
precision microwave antenna
designed for scatter signals.

LTHOUGH most present microwave

communications systems utilize
“line of sight” transmission paths,
studies during the past few years have
shown that useful amounts of micro-
wave energy can be transmitted
around the earth’s curved surface be-
yond the horizon. The mechanism
which makes this possible is not fully
understood, but scattering by atmos-
pheric irregularities appears to play
an important role. To study the char-
acteristics of this ‘scatter propaga-
tion,” Bell Telephone Laboratories en-
gineers have designed and built one of
the world’s largest precision micro-
wave antennas at Holmdel, New Jer-
sey. Built of aluminum, the solid sur-
face of this research tool is a parabo-
loid accurate to about 34¢ of an inch.
The paraboloid alone weighs 5% tons
and it, together with its supporting
and steering structure, is designed to
withstand 100 mile-per-hour winds.

The antenna is intended for use at
frequencies of 460 to 4000 mc., but was
also tested at 9400 me. Using -cali-
brated pyramidal horns as standards,
the gain was found to be 37 db at 460
me., 55 db at 3890 mc., and 61 db at
9400 mec. Half-power beam widths at
these frequencies were 2.45°, 0.3°, and
0.14° respectively, very close to the
computed values. Over-all perform-
ance, not only in gain and beam width
but also in cleanness of the radiation
patterns and in minor lobe- structure,
was excellent even at the highest fre-

quency. —30—

Rear view of 60-foot experimental
antenna at Holmdel, New Jersey site
of the Bell Telephone Laboratories.

RADIO & TELEVISION NEWS
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ALLIED'S own knight-Kits

THE FINEST ELECTRONIC EQUIPMENT IN MONEY-SAVING KIT FORM

LOWEST COST—our huge buying
power means biggest savings for you.
You do the easy assembly and your
finished instrument is equal in perform-
ance and appearance fo “equipment
selling for several times the remarkably
low KNIGHT-KIT price.

ADVANCED DESIGN—months of re-
search, development and fieid-testing
go into each KNIGHT-KIT to bring you
the latest advances in quality design.
And to assure top performance, premium

ﬁuild Y«;ur Own Quality
Equipment at Substantial Savi

Buy With Confidence From the Pioneers in Electronic Kits

EASIEST TO ASSEMBLE—all chassis
and panels are punched; all parts are
clearly identified —resistors are mounted
on cards and valuves are shown. Instruc-
tion manuals are a marvel of clarity,
featuring "Step-and-Chek” assembly,
"King-Size"” diagrams and "Spotlight”
pictorials. All you need are soldering
iron, pliers and screwdriven

ALLIED stakes its 36-year repu-
tation in the Electronics field on

your complete success and fullest
satisfaction with KNIGHT-KITS.

quality parts are supplied in each kit.

NEW knight-kit LOW COST
GENERAL-PURPOSE 5" OSCILLOSCOPE KIT

Mode! F-146
$ 50 Outstanding value in an all-new, highly versatile 5" oscilloscope kit.

Perfect for visual display of all commonly encountered waveforms. Ex-

cellent for AM, FM and TV servicing, plus other high-frequency appli-

cations. An easy-to-build, easy-to-use, dependable performer that
matches or beats commercially wired ’scopes selling at several times more. Up-to-the-
minute kit design features printed circuit, laced wiring harness, and pre-cut wires for
quick and easy assembly. Has 4 sweep ranges, 15-150,000 cps. High vertical sensitivity:
25 rms millivolts /inch; input impedance, 3.3 megs and 45 mmf; response down only
3 db at 700 kec. Horizontal sensitivity, 70 rms mv/inch; response, down only 3 db at
200 kc; input impedance, 2.2 megs and 30 mmf. Deluxe features include DC positioning
controls for fast trace positioning; blanking circuit on all ranges to eliminate retrace
lines; graph scope screen and internal, regulated calibrating voltage for highly accurate
signal measurements; frequency-compensated vertical attenuator; provision for internal
or external, positive or negative synchronization; Phantastron linear sweep generator;
high 2nd anode voltage for high;intensity trace. Kit is complete with 5 CRT and all
tubes—ready for assembly. Blue steel case with “disappearing” handle. Handsome
panel in contrasting gray. Size, 1414 x 914 x 16" deep. Shpg. wt., 40 lbs.
Model F-146. Complete 5" Oscilloscope Kit. Net only
F-148. RF Demodulator Probe Kit. Net only. . . . ..
F-147. Low-Capacity Probe Kit. - .............

NEW knight-kit TV-FM
SWEEP GENERATOR KIT

Guaranteed Linearity ¢ Fool-proof Calibration
Wide-Range Coverage ¢ Electronic Blanking

Model F-123

$4475

All-new; precision-designed for lab use, TV and FM servicing, pro-
duction line testing. Covers 300 kc to 250 mc continuous on 4 bands
(all fundamentals). Center frequencies of VHF TV channels appear
on scales. Exclusive KNIGHT-KIT sweep circuit assures almost
perfect linearity-—RF sweep output in excess of 0.15 volts, flat
within 1 db, is available on all bands. Sweep width continuously
variable, 0-13 mc. Crystal-controlled marker oscillator with dual
crystal socket and selector switch. Phase control provides blanking
shift, 0 to 180°. Step-type and continuous output controls; separate
marker amplitude control. Filter connected to 0-50 mc output jack provides 20 db
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5-volt
horizontal sweep voltage (for scope) available from front panel. Professional-looking
blue-finish steel case with gray panel. Has ‘‘disappearing’ handle. 814 x 12 x 714". With
i all parts, tubes, test cable, solder and multi-color pre-cut wire. Less.crystal. Shpg.
£ wt., 1314 lbs.

B0
ot

EAS
PAYMENT TERMS

If your total KNIGHT-KIT
order is over $45, take
advantage of our liberal

Time Payment Plan— gz
only 10% down. Write

for application form.

TR Model F-123. TV-FM Sweep Generator Kit. Net only . ... ... .. ... .. ... $44.75
P-286. 4.5 mc Crystal (.0059%,). Net. . ............. N WE A e GAGE S AT NIES $4.80

P-143. 5.0 mc Crystal (.029,). Net. .. ... ... ... .. .. ... iuiiiuin.n. cinea....$3.95

ALL PRICES NET F.O.B. CHICAGO P-145. 10.7 mc Crystal (.029%). Net................ S T B TR DT T E Gl e $3.95

AL L| ED RAD 10 SEE FOLLOWING PAGES )

-1 .4 L&]b
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Ready to build. Shpg. wt., 5 Ibs.

Model F-136. Voltage Calibrator Kit. Net

R
Model F-135

knight-kit $2650

VISUAL-AURAL SIGNAL TRACER KIT

A remarkable value in an instrument
which permits visual and aural signal
tracing of RF, IF, video and audio
circuits—has highest gain in ils price
class. Traces the signal from the an-
tenna to the speaker. Reproduces
signal at plate or grid connection of
any stage. Identifies and isolates
“dead’’ stages. Features: usable gain
of 91,000; “‘magic eye” with cali-
brated attenuators for signal pres-
ence indication and stage-by-stage
gain measurements; built-in 4" PM
speaker; single probe with plug-in
head gives instant choice of RF or
audio tracing. Provides noise test;
built-in watt meter calibrated from
25 to 1000 watts; provision for exter-
nal scope or VT'VM. Blue-finish steel
case. Sﬁpg. wt., 13 lbs.

Model F-135. Signal Tracer

Kit. Net only .. ........... $26.50

104

NEW knight=kit
VOLTAGE CALIBRATOR KIT

Model
F-136

Permits the use of any scope
as a precision peak-to-peak
AC voltmeter. Provides a true
square-wave voltage on scope
screen. Range switch and cali-
brated potentiometer permit selecting any voltage be-
tween .01 and 100 volts, in 4 ranges. Fifth position of
switch feeds external signal to scope for comparison.
Constant output on line volt. variation from 80-135 v.
+69%, on all ranges. Shunt capacitance only 15 mmf.
Use any 20,000 ohms /volt VOM or a VT'VM for initial
calibration. Direct coupling of output provides ground
reference for DC scopes. Portable case, 734 x 514 x 4%%".

12’8

.. $12.75

Model F-129
NEW

knight-kit $3795

6-12 VOLT BATTERY ELIMINATOR KIT

A valuable new unit for servicing
auto radios, mobile gear, etc. Delivers
continuously variable filtered DC
output from 0 to 15 volts. Provides
DC output at 0-8 volts or 0-15 volts.
Continuous current rating: 12.5 amps
at 6 volts, 10 amps at 12 volts. Can
also be used as battery charger.
Oversize rectifiers and transformer
for better regulation and long life.
Two meters provide simultaneous
current and voltage readings; ranges:
0-15 volts DC: 0-20 amps DC.
Doubly protected: fused primary and
automatic-reset overload relay for
secondary. Heavy-duty binding
posts. Blue-finish steel case with
“‘disappearing’” handle. Withall parts,
solder and pre-cut wire. 9 x 1214 x
734". Shpg. wt., 20 lbs.

Model F-129. Power Supply
Kit. Net only. .- o..or-. oo $37.95

knight-kit 5" ALL-PURPOSE
2 Printed Circuit Boards o

Wide-band, 5” Oscilloscope; equals or betters the performance of commercially-
wired ’scopes costing several times the price. Two printed circuit boards and
laced wiring harness assure wiring accuracy and reduce assembly time. Ideal
for lab use, color TV servicing and. high frequency applications. Provides
unusually wide sweep range—from 15 to 600,000 cps. Locks in at frequencies as
high as 9 mec. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mc color
burst frequency; down only 3 db at 5 mc. High vertical sensitivity of 25 mv/inch. Input capacity
20 mmf and 3.5 megs. Outstanding features: cathode-follower vertical and horizontal inputs;
2nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizontal amplifiers;
positive and negative locking; faithful square wave response; frequency-compensated attenu-
ator; Z-axis input for intensity modulation; one volt P-P calibrating voltage; astigmatism con-
trol; blanking circuit to eliminate retrace lines; DC positioning control. Complete with CRT,
all tubes and parts. Handsome, professional, blue-finished steel case with “‘disappearing”
handles. 1414 x 914 x 16". Shpg. wt., 40 lbs.

Model F-144. Wide-Band 5" Oscilloscope Kit. Net only
F-148. Demodulator Probe. Net. .$3.45.

i

cps to 1 mc in 5 ran

Model F-145

19

wired instrument. Ideal for align-
ment of RF and IF stages inradio

- and TV sets, and for trouble-
shooting audio equipment. Delivers output on fundamentals from
160 kc all the way out to 110 mc; useful harmonics to 220 mc. Has
built-in 400-cycle sine-wave audio oscillator for modulating RF;
audio is also available externally. Features high-stability Colpitts
circuit with precision-wound coils—no calibration necessary. Has
input for external modulator. Maximum audio output, 10 volts.
RF output, over 100,000 micro-volts. Step and continuous-type
output attenuators. With all parts, tubes, wire and solder. Port-
able case, 7 x 10 x 5", Shpg. wt., 10 lbs.

WIDE;BAND OSCILLOSCOPE KIT

5 Mc Width for Color TV

$69.00

F-147. Low Capacity Probe. 12 mmf. Net....$3.45

knight-kit LOW COST
RF SIGNAL GENERATOR KIT

Build this wide-
range extremely
stable RF signal
generator and save
two-thirds the cost
of a comparable

.. $19.75

%

knight=kit
AUDIO GENERATOR KIT

An ideal audio fre-
quency source for
checking audio cir-
cuits and speaker re-
sponse. Covers: 20

il Model F-137

$3750

es. Output voltagé: 10 volts into 600

ohms impedance. Offers the flat response of a lab standard—
+1 db to 1 meg. Generator imp., 600 ohms. Less than
.25, distortion from 100 cps through the audible range;
less than .59, when driving 600 ohm load at maximum out-
put. Cont. var. step-attenuated output. 17 lbs.

Model F-137. Audio Generator Kit. Net only. .. $37-50
knight-kit RESISTANCE SUBSTITUTION BOX KIT

Model
F-139

$595

Simplifies determination of resistor
values needed in a circuit. 36 stand-
ard 1 watt resistance values be-
tween 15 ohms and 10 megohms
with an accuracy of 10%,. 18-posi-

tion switch; also slide switch for multiplying
values by 1000. Extra switch wafer serves as
tie points, eliminating buss bar.5x3x2".Com-

oz plete with test leads and clips. 2 lbs.
; Model F-139, Resis. Sub. Box Kit. Net. $3.95

knight-kit CAPACITANCE SUBSTITUTION BOX KIT

Model
F-138

$595

QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY-SAVING KIT FORM

wwWw americanradiohistorv com

switch selects all values quickly an
In bakelite case, 5 x 3 x 2”. Complete with all
parts, test leads and clips. 2 lbs.

Model F-138. Cap. Sub. Box Kit. Net. .$5.95

Makes it easy to find capacitor
values needed 1n a circuit. Provides
18 standard capacitor values from
0001 mfd. to .22 mfd., #20%.
Values are 600 volts, except .15 and
.22 which are 400 volt. 18-position
easily.

RADIO & TELEVISION NEWS
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av,"
Meter :

Model F-128 $] 695
knight-kit

1000 OHMS/VOLT VOM KIT

Exceptional accuracy and versa-
tility at amazing low cost. Ideal
for service shop, lab and Amateur
use. Uses 415" meter (400 micro-
amp movement) with separate
scales for AC voltage and current,
DC voltage and current, decibels
and resistance. 38 ranges include:
AC, DC and output volts, 0-1-5-
10-50-100-500-5000 (1000 ohms/
volt semsitivity); Resistance, 0-
1000-100,000 ohms and 0-1 meg.;
Current, AC or DC, 0-1-10-100
ma and 0-1 amps; Decibels, —20
to +69 in 6 ranges. Uses 1% pre-
‘cision resistors. 3-position func-
tion switch and 12-position range
switch. Complete kit with bake-
lite case, (634 x 514 x 33{"), bat-
“tery, pre-cut wire, solder and test
leads. Shpg. wt., 214 lbs.

Mode! F-128. 1,000 ohms/
volt VOM Kit. Net only

$16.95

Model F-140 $2950
knight-kit
20,000 OHMS/VOLT VOM KIT

Outstanding quality and perform-
ance at extremely low cost. Fea-
tures 32 ranges; full vision 414"
meter; accuracy +29, of full
scale; 50 microampere sensitivity
for 20,000 ohms /volt input resist-
ance on DC; front panel ‘‘zero
adjust’ Single switch selects
function and range. Range: AC,
DC and output volts, 0-2.5, 10-
50-250-1000-5000; Resistance, 0-
2000-200,000 ohms and 0-20 meg.;
DC ma, 0-.1-10-100; DC amps,
0-1-10; Decibels, —30 to 463 in
6 ranges. Uses precision 1%, mul-
tipliers. Moisture-resistant film-
type resistors. Complete kit with
bakelite case (634 x 514 x 334"),
batteries, pre-cut wire, solder and
test leads. Shpg. wt., 5 lbs.

Model F-140. 20,000 ohms/volt

Nt $29.50

knight-kit RESISTOR-
CAPACITOR TESTER KIT

Medel F-124 Noasures capacitance

50 and resistance by ac-
$] curate bridge method;

checks for opens and
shorts in paper, mica

and ceramic capacitors; shows
power factor of electrolytics.
Large dial shows capacitance and
resistance at a glance; balanced-bridge circuit with “magic eye” null
indicator measures power factor from 0-50%,. Tests capacitors with
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac-
ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100
to 50,000 ochms and 10,000 ohms to 5 megs. Accuracy, + 10%. Auto-
-matic discharge feature prevents after-test shock. Blue-finished steel
case, 5 x 3 x 2”. With tubes and all parts. Shpg. wt., 8 lbs.

Model F-124. Resistor-Capacitor Tester Kit. Net only. . . .. $]9.50

NEW knignt-kit TRANSISTOR
& DIODE CHECKER KIT

Model F-149
$ 50 Checks leakage-to-gain ratio and
noise level of all junction, point con-
tact and barrier transistors. Also
checks diodes, forward and reverse current con-
ductionofseleniumrectifiers; useful for continuity
and short checks. Easy-to-read mcter. Features:
spring-return leakage gain switch; calibration
control; separate sockets for PNP and NPN
transistors. Headphones or signal tracer may be
used with checker for noisc measurements. Case,
5 x 3x 2". With 2213 volt battery. 214 lbs.

Model F-149. Transistor Checker Kit. Net.$8.50

EASY PAYMENT TERMS: If your total KNIGHT-KIT order
is over $45, take advantage of our liberal Time Payment Plan
—only 109 down. Write for application blank.

ALL PRICES NET F.O.B. CHICAGO

October, 1956

order from ALLIEBD RABI® 100 . WisTERN AVE, CHICAGO 20,
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knight-kit VIVM KIT
with Printed Circuit Board

Model F-125 An extremely stable,

95 and highly accurate

$ VTVM. Greatly sim-

plified wiring—entire

chassis is a printed

circuit board. Maximum conven-

ience in arrangement of scales; 3X

AC and DC scale design permits

utilization of best portion of each

scale for most accurate readings.

Also measures peak-to-peak for

FM and TV work. Ranges: AC

P-P volts, 0-4-14-40-140-400-1400-4000; AC rms volts and

DC volts, 0-1.5-5-15-50-150-500-1500; resistance, 0-1000-

10K-100K ohms and 0-1-10-100-1000 megohms; db scale,

—10 to +5. AC response, 30 cycles to 3 mc. Low-leakage

switches and 1% precision resistors. Balanced-bridge cir-

. cuit. 426" meter, 200 microamp movement. Polarity revers-
©  ing switch. Input res., 11 megs. Shpg. wt., 6 lbs.

Model F-125 Printed Circuit VTVM Kit. Net only . . $24.95

F-126. Hi-Voltage Probe; extends DC to 50,000 Volts $4.75

F-127. Hi-Frequency Probe; extends AC to 250 me. .$3.45

Seoatt b 2 e

PORTABLE
MODEL

knight-kit LOW-COST TUBE TESTER KIT

Model F-143
75 Offers high accuracy, top versatility and convenience
$ at lowest cost. Tests 4, 5, 6 and 7-pin large, regular
and miniature types, octals, loctals, 9-pin miniatures
and pilot lamps. Features test for new 600 ma series
string tubes. Tests for open, short, leakage, heater continuity and
quality (by amount of cathode emission). 414" square meter with
clear “GOOD-?-REPLACE” scale. With line-voltage indicator and
line-adjust control. Choice of 14 filament voltages from .63 to 117
volts. Blank socket for future type tubes. Universal-type selector
switches for any combination of pin connections. Single-unit, 10-lever
function switch. Entire switch assembly is installed as a single unit—
saves time and greatly simplifies construction. Illuminated roll chart
lists over 600 tube types. Shpg. wt., 14 lbs.

Model F-143. Counter Model Tube Tester Kit. Net only. . . $29-75
Model F-142. Portable Model Tube Tester Kit. Net only....$34.75
F-141. TV Picture Tube Adapter for above. Net only........ $3.75

knight-kit LOW-COST
“IN-CIRCUIT”’ CAPACITOR CHECKER KIT

Tests capacitors while they are still wired in
the circuit! Saves time and bother; an essen-
tial instrument for the service technician. Just
press a button and the "magic eye” instantly
shows opens and shorts (not leakage). Tests
opens and shorts on any capacitor of 20 mmf
or greater capacity, even if it is in parallel
with a resistance as low as 50 ohms. Tests for
shorts may be made on any capacitor even
when it is shunted by as low as 20 ohms.
Blue-finish steel case, 7% x 5% x 5”. With
tubes, all parts, wire and solder. Easy to
assemble. Shpg. wt., 5 Ibs.

Model F-119. Cap..Checker Kit. ...$12.50

ILL. ?

1 = i

Model F-119

127

105

wwWw americanradiohistorv com


www.americanradiohistory.com

B

FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS . .. FASCINATING, INSTRUCTIVE ...

ARG 2 e

knight-kit
“‘SPACE SPANNER"
BAND SWITCHING

RECEIVER KIT

157

Thrilling Short Wave and Broadcast

=
=
-
=
&

Model
$-243

Regas
e
RO

Mo;lel-ys-2.95 $l 475

NEW knight-kit TWO-WAY INTERCOM KIT

New low-cost, easy to build intercom system kit. Ideal for
use in home or office. Consists of Master unit and Remote
unit, each with press-to-talk switch. Remote unit may be
left “open” for answering calls from a distance, for “baby-
sitting”’, etc. Remote may also be connected for “‘private’
operation—cannot be “'listened-in’’ on, but it can be called
and can originate calls. Master unit includes high-gain ,
2-stage amplifier; each unit has 4” PM dynamic speaker.

Famous 2-band AC-DC receiver in easy-to-build kit form at a very
low price. Pulls in thrilling short-wave (6 to 17 mc) and standard
broadcast. It’s fun listening to amateur, aircraft, police and
marine radio. Features highly sensitive regenerative circuit.
Bandswitch selects broadcast or short wave. Has 4” PM speaker and
beam-power output tube for plenty of volume; headphone connectors
for weak signal listening; slide switch cuts out speaker. Uses 12AT7
regenerative detector and audio amplifier, 50C5 power output, 35W4
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer;
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts.
7 x 1014 x 6". Shpg. wt. 414 lbs.

s

R e R

of
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- e . " Complete with Antique White cabinets (434 x 614 x 43¢"),
Model $-243. ) Space Spanner Receiver Kit. Net only. . .. $]5.95 all parts, tubes and 50 feet of cable (up to 200 feet of cable
$-247. Matching Cabinet for above. 21bs. Net . . .. ......... $2.90 can be added). For AC or DC. Shpg. wt., 7 lbs.

Model $-295. Two-Way Intercom Kit. Net only. $]4.75

BEY i

B

o oder 5-740';“75

vkningh;:i(.i!. .M°del.5-73° $I 995

Md 5-735 $I725

knight-kit

""OCEAN HOPPER" RECEIVER KIT

Tops for exciting broadcast, long wave and short
wave reception. Highly sensitive regenerative-
type circuit. Excellent headphone reception; can
be used with 3-4 ohm PM speaker on strong
broadcast band stations. Supplied with plug-in
coil for standard broadcast; covers long wave
and popular short wave bands with coils below.
Pulls in thrilling foreign broadcasts, police, ama-
teurs and aircraft. Controls: Main T'uning, Band-
%sread, Antenna Tuning. Off-On-Regeneration.

ith all parts and tubes (less extra coils and
headset). AC or DC. Shpg. wt., § lbs.

Model $-740. “‘Ocean Hopper” Kit. ... .
EXTRA PLUG-IN COILS

$11.75

$-741. Long Wave, 155-470 kc. Net. .. . . .. 79¢
$-742. Short Wave, 1.65-470 kc. )

$-743. Short Wave, 2.9-7.3 mc. Net

$-745. Short Wave, 7-17.5 mc. each... .. 65¢

$-744. Short Wave, 15.5-35 mc.

knight-kit LOW COST PHONO
AMPLIFIER KIT

It’s easy to build this
fine-performing, low-
cost compact phono

““RANGER II'" SUPERHET RADIO KIT

Thousands have built and enjoyed the
“Ranger’”” Broadcast Band Receiver. Care-
fully engineered for easy construction and
gowerful, sensitive performance. Latest

uperhet circuit; tunes 540 to 1680 kc; covers
entire broadcast band and exciting police
calls. Features automatic volume control,
built-in preformed loop antenna, ball-bearing
tuning condenser. Develops excellent tone
guality from Alnico V PM dynamic speaker.

upplied with following tubes: 12SA7GT con-
verter; 12SK7GT IF amp.; 12SQ7GT det.-
AVC-audio; 50L6GT audio output; 35Z5GT
rect. Complete with handsome brown plastic
cabinet (6 x 9 x 5) tubes, speaker, all parts,
and instruction manual. AC or DC operation.
Shpg. wt., 8 lbs.

Model $-735. “Ranger II”” Superhet
Radio Kit. Net only ............... $17.25

CRYSTAL SET KIT

FAMOUS knight-kit

Thousands of beginners have
started in radio and electronics
by building the KNIGHT-KIT

3-WAY PORTABLE RADIO KIT

A low-cost portable radio covering the
full standard broadcast band from 535
kc to 1650 ke. Delivers excellent recep-
tion on AC or DC current or from' self-
contained batteries. Sensitive Superhet
circuit features automatic volume con-
trol, economical operation. Includes
powerful 5” Alnico PM dynamic speaker,
efficient ferrite loop-stick antenna. Sup-
plied with following tubes: 1R5 con-
verter; 1U4 IF amplifier; 1U5 detector-
AVC-audio; 3V4 audio output. Complete
with attractive portable case (756 x 10 x
514"), tubes, speaker, all parts and in-
struction manual. Shpg. wt., 6 lbs.

Model 5-730. 3-Way Portable
Radio Kit (less batteries). Net. $19.95

J-651. Battery Kit for above. .. .. $2.50

Model 5-261

5215

; REESULS Model $-790
: S $895 amplifier. Ideal for use
B S in a portable phono-
il graph—simply add any
record player and a 3 to 4-ohm speaker. Amplifier works with crystal
or ceramic cartridges. Inverse feedback circuit for rich, clean tone
quality. Delivers full 114-watt output with less than .25 volt input.
Includes efficient tone control; has AC outlet, controlled from ampli-
fier switch. Complete with tubes and all parts. Size only 414 x 7x 4"—
fits into almost any portable phono case. Shpg. wt., 3 lbs.

Model $-790. Phono Amplifier Kit. Net only.

crystal set. This feature-packed set delivers
loud, clear reception of local broadcast stations.
A germanium crystal diode detector assures
higi sensitivity and simple operation—no crystal adjustment re-
quired. “Hi-Q’’ coil boosts sensitivity. Ball-bearing variable capacitor
for easy tuming. With all parts and simple-to-follow instructions.
Shpg. wt., 1 lb.

Model 5-261. Crystal Set Kit. Net only.. . ........ . $2.15

$-267. Accessory Kit. 2000-ohm headphones and all parts
for outdoor antenna . ... ... ... .. ... ... ..

Buy with confidence from ALLIED — America’s Pioneer in Electronic Kits

106

RADIO & TELEVISION NEWS

vvvvvv.america%%'i'ohistorv.com = .


www.americanradiohistory.com

flnesf qiil.ﬁlif); ;.lettroni'c equiplhénf in lowest-cost kit form

EASY-TO-BUILD HIGH PERFORMANCE KITS * WIDELY USED BY MANY LEADING TRAINING SCHOOLS

B

NEW knight-kit |
ELECTRONIC PHOTOFLASH KIT |

New feature-
Model $-244 packed photoflash

s 5 kit—designed for
top quality de-
pendability—

available at a
money-saving low price. Ideal
for black and white or color
photography. Xenon-filled re-
flectar-bulb assembly gives over
10,000 flashes at less than l45¢ each! 1/700-second flash
freezes the fastest action. Has 50 watt-second output.
Provides light approximating daylight in spectral quality;
permits the use of outdoor-type film indoors. Film guide
number for color (ASA10) is 45. Designed for “X’’ or 'O’
shutters only. Requires sync cable (available from any
photo supply dealer) and either battery or AC supply
listed below. Complete outfit with battery weighs only 314
Ibs. Kit includes all parts, carrying case and easy-to-follow
instructions. Shpg. wt., 3 lbs.

Model s-244. Electronic Photoflash Kit. Net. ...$28.50
$-246. AC Power Supply Kit. Easy to assemble. ....$3.75
J-626. Battery for above (Burgess U-200)......... $8.47

knight-kit TRANSISTOR RADIO KIT
Printed Wiring ¢ Works from Penlight Cell

Model Smooth
§-765 s435 Variable Capacitor

Tuning

Experiment with the marvel of transis-
tors! Printed circuit requires no wir-
ing—just assemble with a few solder
connections and enjoy excellent recep-
tion over the full AM broadcast band.
No tubes to burn out—no crystal. Com-
pact—fits in the palm of your hand—
operates for months from a single
penlight cell. Transistor provides plenty
of power for strong headphone reception.
Complete with alf parts, transistor and

penlight cell. Shpg. wt., 8 oz.

Model 5-765. Transistor Radio Kit $4~35
§-266. Accessory Kit. 4000-ohm head-
phones and all parts for outdoo; an-
9315

tenna i e assERL

FAMOUS knight=kit LAB KITS

6-IN-1 RADIO
LAB KIT
Build Any

T | P Model 5-770
' of 6 Electronic

AGS Ny LI

it

A fascinating and instructive Kkit.
Enables you to build any one of
the following projects: Standard
Broadcast Receiver; Wireless
““Home Broadcaster’’; Code Practice Oscillator; Code Practice
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be-
ginners. Once basic wiring is completed, circuits may be changed
without soldering. Safe to build and operate; only tools needed are
screwdriver, pliers and soldering iron. The ideal kit for students and
beginners in electronics. Kit ineludes mounting board, tube, all
parts and easy-to-follow instruction manual. Less headphone (also
serves as mike). Shpg. wt., 6 lbs.

Model 5-770. “6-in-1" Lab Kit. Netonly................. $7.95
J-112. Single 1000-ohm headphone for above.............. $1.05
C-100. Antenna kit for above.................. e eeeaeas $1.05

10-IN-1
LAB KIT %

e Build Any of
s 65 10 Electronic
Projects

A wonderfully instructive electron.
ics kit. Ideal for experimenters,
beginners—fun to build. Construct
a sensitive Broadcast Receiver;
Amplifier (for phono or mike); Wireless Phono Oscillator; Home
“Broadcast Station’’; Code Practice Oscillator; Capacity-Operated
Relay, or any one of four other fascinating projects. Low voltages;
safe to build and operate. Only tools needed are soldering iron,
screwdriver and pliers. Perfect for self-instruction in circuit funda-
mentals, and packed with practical applications. Kit includes
mounting board, tubes, all parts, hardware, microphone, and 12-
page builders’ manual. Shpg. wt., 10 lbs.

Model 5-265. “'10-in-1" Lab Kit. Net only............... $12.65
J-112. Single 1000-ohm headphone for above.............. $1.05
C-100. Antenna Kit forabove...................cciinn. $1.05

knight=-kit WIRELESS BROADCASTER KIT

Model $-705 This fascinating unit makes it possible to “*broad-
cast’ witn phonograph or microphone through any

s 50 standard radio receiver up to 50 feet away—with-
out any connection to the set. May be used with

crystal or magnetic cartridge, or with microphone.

Broadcasts a clear, full-toned signal. High-gain stage permits

CODE PRACTICE
OSCILLATOR KIT

Model §-239 Transistor

using magnetic cartridge without need for external preamp.
Complete with all parts, tubes, wire and solder (less micro-
phone). 414 x 5 x 6”. Easy to assemble. Shpg. wt., 3 lbs.

Model $-705. Wireless Broadcaster Kit. Net only....... $9.50
$-556. Microphone for above with 5-ft. cable. .......... $3.95

knight-kit PHONO OSCILLATOR KIT

Model 5-760 This low-cost phono oscillator may be used with

any crystal phonograph for “‘broadcasting” re-

s 85 corded music through any standard radio receiver

up to 50 feet away. Requires no direct connection

to radio set. Operates on any frequency between

600 and 800 ke. Has controls for adjustment of modulation

level and selection of clear frequency on radio receiver. Uses

S0L6GT tube and 35Z5GT rectifier. Complete with all parts,
tubes and instructions.4}{ x 4} x 414". Shpg. wt., 1 lb,

Model 5-760. Phono Oscillator Kit. Netonly. ......... 55.85
ALL PRICES NET F.0.B. CHICAGO

wwWw americanradiohistorv com

$ 395 Powered by

Penlight Cell

Anideal code practice oscillator. Uses transis-
tor circuit. Extremely low current consumption
—powered by single penlight battery. Pro-
vides crisp, clear tone (400 to 600 cps). Has
input jack for earphone; screw-type terminal
strip for key. In compact bakelite case (2%
x 3% x 1%") with anodized aluminum
panel. Complete with all parts, transistor,
battery and easy-to-follow instructions. Shpg.
wt., 1 Ib.

Model $-239. Code Practice Kit... 53.95
See Next Page for Amateur Kits

order from ALLIED RABDI@® 100 N. WESTERN AVE,, CHICAGO 80, ILL -?

October, 1956
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BUILD YOUR OWN QUALITY HI-Fi AM

PLIFIER!

knight-kit

BASIC 25-WATT
LINEAR-DELUXE
HI-FI AMPLIFIER KIT

Model $-755

$4450

Williamson-Type Circuit
Printed Circuit Board
Chrome-Plated Chassis

This super-quality hi-fi basic amplifier is designed to satisfy the most critical listener. Intended
for use with tuners incorporating built-in preamp or with separate preamp. Incorporates latest
Williamson-type circuit and has potted matched transformers. Delivers maximum output of
45 watts. Frequency response is: + 0.5 db. 10 ¢cps to 120 ke, measured at 20 watts. Harmonic
distortion is only .15%, right up to 30 watts. Intermodulation distortion is only .27% at 10
watts and only .49, at 20 watts, using 60 cps and 7 ke, 1:4 ratio. Hum level is —85 db below full
rated output. Qutput impedance, 4, 8, 16 ohms. Input voltage for 25-watt output is 1.8 volts.
Uses two 12AU7’s, two 5881’s, and a 5V4. Etched circuit_is utilized in voltage amplifier and
phase inverter stages to speed assembly. Has output tube balancing control, variable damping
control, and on-off switch. Handsome chrome-plated chassis, 14 x 9 x 2”. QOverall height, 77.
A deluxe true hi-fi amplifier equal in performance to amplifiers selling at over twice the price.
Complete with all parts and tubes. Easy to assemble. Shpg. wt., 27 lbs. .

Model 5-755. Basic 25 Watt Hi-Fi Amplifier Kit. Netonly.......... ... ... ... 0. $44-50
5-759. Metal enclosure for above; black finish. 31bs. Net. ............ v vy $4.25

20-WATT HI-FI AMPLIFIER KIT

Chrome-Plated Chassis
True hi-fi for less! Fre-

Model $-750
quency response, +1 db,
20-20,000 cps at 20 watts.
Distortion, 19, at 20 watts.

'35>
Hum and noise level: tuner

knight-kit
10-WATT HI-FI AMPLIFIER KIT
Model S-753 Chrome-Plated Chassis
Famous for wide response
$ 50 and smooth reproduction
y at low cost. Only 0.5 volt
drives amplifier to full out-
put. Frequency response:
+1 db, 30-20,000 cps at 10 watts. Harmonic
distortion less than 0.5%, at 10 watts. Inter-
mod. distortion less than 1.5%, at full out-
put. Controls: on-off-volume, bass, treble.
Input for crystal phono or tuner. Chromed
chassis; punched to accommodate magnetic
cartridge preaigp. Matches 8 ohm speakers.
Shpg. wt., 14 lbs.
Model 5-753. Amplifier Kit. Net. . . $23-50
Model 5-235. Preamp Kit for above ...$3.10
5-757. Metal Enclosure. 31b8...1/....-$3.95

ALLIED RADIO

100 N. WESTERN AVE., CHICAGO 890,

input, 90 db below 20.watts; phono 72 db
below 20 watts. 4 inputs: magnetic phono,
microphone, crystal phono or recorder, and
tuner. Controls: Bass, Treble, Volume, Se-
lector. With compensation positions for 78
and LP records. Built-in Preamp. Outputs:
4, 8, 16 and 500 chms. 23 lbs.

Model 5-750. 20-Watt Kit. Net ... $35-75

5-758. Metal Enclosure. 31bs......... $4.15
5-752. Chrome-plated escutcheon for cabi-
net installation of amplifier. Net..... $1.40

ILL.

ALLIED RADIO CORP., Dept.01-K-6, 100 N. Western Ave., Chicago 80, ill.

I Ship me the following KNIGHT-KITS:

Quantity Description Model No. Price
I
I
|
I $.  enclosed. For parcel post include postage {express is shipped collect).
I Nome

Address

I City Zone State

108 =
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LOW-COST TOP QUALITY
KITS FOR THE HAM

knight-kit
50-WATT CW TRANSMITTER KIT

Built-in Pi-Type Antenna Coupler

Model $-255
4375 Check the features packed into this
new transmitter kit and you’ll see why
it’s one of the greatest Amateur values
ever offered. Compact and versatile, it is the perfect
low-power rig for the beginning Novice or seasoned
veteran. Features: 50 watts input to 807 final; high-
efficiency 6AG7 modified-Pierce oscillator takes crystal
or VFO without circuit changes; bandswitching cover-
age of 80, 40, 20, 15, 11-10 meters; pi-section antenna
output matches line impedances from 50 to 1200 ohms
-—permits use with any type of antenna; no separate
antenna tuner required. Crisp, clean, cathode keying of
oscillator and final. Power take-off plug supplies fila-
ment and B-plus voltages for other equipment. Copper-
finished chassis and cabinet interior, filtering, shielding,
bypassing, and coaxial SO-239 antenna connector pro-
vide excellent TVI suppression. Meter reads either
plate or grid current of final. Jacks for VFQ, crystal and
key. Supplied with all parts and tubes. Less crystal
and key. 844 x 1134 x 834”. Shpg. wt., 18 Ibs.

Model 5-255. 50-Watt Transmitter Kit. Net. . $43-75

knight-kit
SELF-POWERED
VFO KIT
Model $-725

$2850

L

Complete with built-in power supply! Careful design
and voltage regulation assure high stability. Excellent
oscillator keying characteristics for fast break-in with-
out clicks or chirps. Full TVI suppression. Has plenty
of bandspread: separate calibrated scales for 80, 40,20,
15, 11 and 10 meters; vernier drive mechanism. 2-
chassis construction keeps heat from frequency deter-
mining circuits. Output cable plugs into crystal socket
of transmitter. Output on 80 and 40 meters. With Spot-
Off-Transmit switch for “no swish” tuning. Extra
switch contacts for operating relays and other equip-
ment. With all parts and tubes. 8 lbs.

Moder 5.725. Self. Powered VFO Kit. Net. . ... $28.50

NEW knight-kit
AMATEUR RF
*Z” BRIDGE KIT

Model $-253 Measures stand-

ing wave ratio

$ 85 (SWR) and imped-

ance of antenna

systems; also for

adjusting antenna

networks for optimum results. Any VOM may be used

for null indicator. High aceuracy with 20,000 ohm/v

VOM. Correction factor info supplied for other VOM’s.

With coax input and output connectors. Meters both

input and bridge voltage. Calibrated dial gives direct

impedance reading; includes 19, precision resistor for

precise calibration adjustment. With all parts and
handy plasticized SWR chart. 114 lbs.

Model 5-253. "7 Bridge Kit. Net only BAGE $5-85

RADIO & TELEVISION NEWS
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New radio and TV tubes are being constantly introduced.
Tubes listed here are not on regular Heath and Jackson
tube tester roll charts. Use this data to check them.

HEATH COMPANY MODELS TC-2 AND TC-2P

Tube Type Fil. Plate Top Bottom Tube Tvpe Fil. Plate Top Bottom
2AF4 2 2 21 ABFG DE 6AU8 2 6.3 21 BC AD
2 6.3 21 GHJ DF
3BA6 2 2.5 23 ABEF DG (no open element test on lever J)
3BZ6 1 2.5 20 AEFG BC | 6AX7 1 3.3 20 AB CDE
1 3.3 20 rFG DEH
3CF6 1 2.5 19 AEFG BD
(no open element test on levers E, GG) 6BC7 1 6.3 20 B AD
1 6.3 21 F DG
3CS6 1 2.5 21 AF BC 1 6.3 20 H DJ
1 2.5 57 EG BC
6BZ6 1 6.3 18 AEFG BC
5AQ5 3 5 27 AEFG BD
6CG7 2 5.3 2 AB CD
5AT8 2 5 21 AB CE 2 8_3 23 FG DH
2 5 20 FGHJ CE
(no open element test on levers F, ) 6DE6 2 6.3 20 AEFG BD
S5AVS 2 5 29 FHJ EG (no open clement test on levers E, G)
(no open element test on lever F)
2 5 23 BC AE 7E5/1201 2 6.3 34 ACEG DFH
5B8 2 5 21 BC AE V5-GA
2 5 21 FHJ ABCEG ks 3 126 Lt 43223 BC
(no open element test on lever J) 12BK5 2 126 29 ACGH DF
5 A EH
U8 - - . . | 12BR? 2 63 21 AB  CDE
2 22 EG ) S
2 6.3 23 ¥ DEH
5Y3 3 5 50 F u 2 63 23 G DEH
3 5 50 D H
25CA5 3 25 17 BEFG AD
6AS7 3 6.3 16 AB CH
3 6.3 16 DE Fi | 25CD6 3 25 20 EHK BC
JACKSON MODEL 648
Tube Fila- Plate Tube Fila- Plate
Type ment D E Test Type ment D E Test
3B2 3.0 12 9 50XZ 6BT8 6.3  Al27 AC689* 16WY
123 4 65X
3CE5 3.0 AC123 567% 50YZ 5 65X
3DT6 3.0  A2347 AC156 75XZ 6BW4 6.3 126 g 15%
15
4BS8 4.2 A123 A45 20XZ
Al127 AB9 20XZ 6CES5 6.3 AC123 567% 50YZ
SAS4 5.0 13 5 15W 6CH7 6.3  A1237 A45 41V
8 15W A89 41V
5BR8 50  Al26 AC789% 55YZ | 6CL5 63 Al24 B579 22Z
Al123 AC45 26YZ
6CUS 6.3 C123 467 227
5BT8 50  Al27 AC689* 16WY
123 4 656X 6DQ6 6.3 1237 ABS569 15W
5 65X
6DT6 6.3  A2347 AC156 75XZ
5V3 5.0. 13 5 13W
8 BW | 12BW4 126 126 4 15W
9 15W
6BES8 6.3  Al27 AC689* 50V
Al23 AC45 68Z 12CU5 126 C123 467 227
6BH8 6.3 A128 679% 657
Al24 A35 36V 12DQ6 12.6 1237 ABS69 15W
6BJ8 6.3 15? ACTO 2%1 19AQ5 19.0 237 AC156 38W
125 4 2
123 8 297 25DQ6 25.0 1237 AB567 15W
e . ; X-155 6.3  A1237 A45 41V
6BL4 63 234 6 12W A89 v
6BR8 6.3 Al26 AC7T89* 55YZ
Al123 AC45 26YZ *When testing this section for shorts,
e An R NE e the K (Cathode) and G1 (Grid No. 1)
> 2 b sitions of ’ i i
AloT ABO 50XZ fg:érger:;o shorts test switch will be

HERE’S EVERYTHI
YOU EED TO
KNOW ABOUT

SELLOSCOPE!

Service Any Radio-TV ever built
EASIER-BETTER-FASTER

Oscilloscopes are gold
mines for servicemen
wno learn to use them
fast and accurately—
and here, in a brand
new, completely re-
vised 2nd edition, is
THE book that really
shows you how.

In plain, easily un-
derstood language,
MODERN OSCIL-
LOSCOPES AND
THEIR USES teaches
you just when, where
and exactly how to use
your oscilloscope.

You learn how to han-
dle tough jobs easier and
faster than you may have

Big, New
2nd Edition!

. . . Contains the lat-
est data on oscillo-
scopes, the handiest,
most useful service
instrument of all!

More Than 30
Extra Pictures!

... plus 50 addi-
tional pages bringing
newest details on
use of "scopes in

dreamed. Every detail is
clearly explained—from
making connections to
adjusting circuit compo-
nents and setting oscillo-
scope controls.

COLOR TELEVISION...
Radio - TV Servicing...
Industrial Electronics...
Teaching...andeven in
atomic energy work!

October, 1956

wwWw americanradiohistorv com

Equally important, you learn how to analyze
oscilloscope patterns accurately and in far less time.
Almost 400 illustrations including dozens of pattern
photos make things doubly clear.

This big book is more widely used than any other
of its type—because it gets right down to ‘‘brass
tacks.” No involved mathematics. No complicated
discussions. You learn exactly what the oscilloscope
is and exactly how to use it on all types of AN, FM
and television service (including color)—from
locating troubles in a jiffy to handling tough re-
alignment jobs.

Send coupon for 10-day free trial. You be the
judge!

PRACTICE 10 DAYS FREE!

Nt L. L. L LI L T R X’
Dept. RN-106, RINEHART & CO., Inc.,
|232 Madison Ave., New York 16, N. Y.
Send new 2nd edition of MODERN OSCILLO-I
lSCOPES AND THEIR USES for 10-day FREE
ENAMINATION. I will then send 8$6.50 (plusl
Ipostage) promptly in full payment or return book
and owe you nothing. (Send $6.50 with order andl
lw: pay postage. Same 10-day return privilege

with money refunded.) l
NADE. ..ottt e I
AdAress. ... ... I

City, Zone, State......... ...
§ OUTSIDE U.S.A.—Price $7.00, cash only. Money I
l back if yoll return book in 10 days. ¥
Y T L L LT T YL L ™
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GET IN ON LEKTRON'’S FABULOUS

CRED T-BONUS PLAN!

¥

SPENT =

BONUS
CREDIT

EVERY PURCHASE IS RECORDED ON
YOUR CREDIT-BONUS CARD
$1 ORDER = §1 BONUS CREDIT

§2.69 ORDER = $2.69 BONUS CREDIT

$14.00 ORDER ONE FREE 51 ITEM PLUS
$4.00 BONUS CREDIT

‘iO‘ IN BONUS CREDITS ENTITLES YOU TO YOUR CHOICE OF
ANY *1 ITEM, ABSOLUTELY FREE!

CRYSTAL RADIO KIT.

All parts mounted. Com-
plete w/pre-drilled cabinet,
germanium diode, loopstick
tuner, instructions. Wt. $1
/2 1b. 5
io “POLY" BOXES,
I Asstd. slzes clear Dlas-
tic Xes. snap
lock. H\mdreds of uses' $1
Reg. $2.50.

70 TERMINAL STRIPS

& boards. 15 tvpes: 1 to
20 screw & solder pts. $1
Wt. 1 1b. Reg. 5.

20 HI-QUALITY KNOBS,
recorder, instru-
Knurled, skirt.

s Brass insert
w/set screws. Wt. 1
1b. Reg. 87. ) $1
8-PC. NUTDRIVER KIT.
Plastic handle; 3/16,
7/32, 4, 5/16, 11/32,
34, T/16" steel socket
wrenches; plastic case. 51
Wt. 1 1b, $3.00 value.
70 MICA CONDENSERS,
Famous makes. 30 val-
ues: .00001 to .01 mf to
1000 V. Silver, 59%. $1
too! Wt. 1 1b. Reg®. $5.
20 AC/DC LINE CORDS
for clocks, motors, etc.
Molded plugs: 2 cond. $1
Wt. 1 Ib. Reg. $3.
70 STANDARD KNOBS.
Radio, TV. appliance.
lab  types. sstd. colors.
bakelite & plastic. Wt.
2 Ibs. Reg. $9.
60 TUBULAR

ment t\pes
ed, engraved.

CON-

mt
2 lbs Reg.
3 GERMANIUM DI-
ODES. Hughes suhmmr
INS1 $1

ature, 1\1‘34,
Reg. §3.5
1s ERIE TRIMMERS.
Ceramic tvpe. Singles
and  duals.

8 values.
Wt. 14 Ib. Reg. $12. $1
D 60 XFMRS & COILS.
IF, RF, ant., slug-
chokes. 25
Reg. $1

10 ELECTROLYTICS.

FP & twist, tubular,
rect.  Asstd.  sizes. Mul-
tiples. too! S to 300 mf to
450 V.

tuned
t.\'nes.
815

coils,
Wt 3 1lbs.

3 wt. 3
Reg. $15. $1
70 RESISTORS. Insu-
lated IRC, Allen-Brad-

ley, ete. 5 ohms to 10

me"s

12 ROTARY SWITCHES.

Wide asst. bakelite &
ce:’umct un{)\tft e Multiple
gangs 00, . 1bs.
Reg. $14. $1

FAMOUS <KTKNS DOLLAR BUYS!
SOLD ONLY BY LEKTRON!

ONE DOLLAR EACH!

150 ColL FORMS.

Asstd. hermeucally
sealed types,
bakelite and
forms.
2 lbs Re" 8

C/DC PANEL

SW 1 TC HES. 115 V,
handle, SPDT. Lug
terms. Wt. 15 Ib. Reg. $1
$3.

150 RESISTORS. In-

sulated & uninsulated.
30 V'\lue a2 ohmq to 1
meg. to 1 5%, $1
too. \Vt, 11b. Reir $16.

40 MINIATURE RESIS-

TORS, subminiature,
too! 143 & 1/3 w. 20 val-
ues. Transistor hobbyists,
note! 56 ohms to 4.7 $1
megs. Reg. 87

15 VOLUME CON-

TROLS. 10 types, val-
ues to 0.5 meg. Wt. 1 $1
Ib. Reg. $9.
D THREE LES. HARD-

WARE. 2,000 pcs.
Asstd. screws, springs,
washers, brackets. etc,
Hundreds of items! $1
eg. 3,

40 MOLDED CONDENS-

ERS. .0001 to 0.1 mf
up te 1000 V. Brown, black
ceramic cased. Wt. 1
Ib. Reg. 8$8.

G-E PREAMP KIT for

magnetic cartridges.
Complete w/chassis, pmts,
diagram ess  6SC7
88¢ e\ua) Wt. 1 Ib. $1
Reg. 34

25 TUBE SOCKETS. 4,

5, 6, 8, 9, 11-
prnnv Mmlatul e,

afers, ‘‘zip-ins,”’ moldeds,
Tuhe Sh)elds too. Wt, 51

Ibs, Reg. $7.
D 4 SILlCON DIODES.

Standard  brand 11\21
IN22, 1\1 3, 1N10 51
Reg. §8
D 30 PRECISION RESIS-

TORS., WW & carbofilm.

30 wvalues: \;6 ohms to 1

meg. 14,
tol. Some s» Wt 12 $1
1. Reg. $2

175-FT, HOOKUP WIRE

25-ft. rolls: asstd.
colors, insulation, stranding.
#18 to 24. Wt. 2 Ibs, $1
Reg. $3.75
40 POPULAR BULBS
8V. Serew
ha\onct tvpes.

1o, Minia- $1
& )070 Wt. 1/2 lb Refr $1 ture. Wt. 12 Ib. Reg. $3.
81 |

75 CERAMIC CONDENS-
ERS! Scoop! 5
values: tubulaxs & S
5 mm: .01 mf, up to
3 ].K].v' \Vt 14 1b. Reg. $1

margin.

Check items wanted.
entire ad with check or MO.
Include sufficient Opostage. ex-

. Print name, address &
money enclosed in

HOW TO cess returned.
259 down,
ORDER e
amaunt

Return

ders,

Rated, net 30

EXCLUSIVE!
3 '"l TRANSISTOR

DSun—powered, Mercury Cell-powered or Dual-
powered pocket radio kit. Sensitive, selective,
tion (runs from 100-watt lamp, too); cell for night
operation outlasts regular batteries 5 times. ALL
PARTS MOUNTED . . . MINUTES TO ASSEMBLE!
transistor, loopstick, minia-
ture var. cond., phone jacks, $
switeh, wire knob, hardware.
[ ]
Ship. Wt. 1 1b,
O HIGH IMP. HEADSET......... B60006 $1.99
.
FREE GIFT with every order!
"
12” HI-FI SPEAKER
10 WATTS, 50-10,000 CY-
CLES TOP MAKE. Regularly $3.99
CLOSEOUT! HEAVY DUTY
IN: 115 VAC. OUT: 1100 VCT
2 60 ma; 5V @ B8A; 6.3V REG, $22.00
@ 12A; 6.3V @ 6A. Encased, $9 95
chassis. All parts brand new. Rare [ ]
buy! Ship. wt. 15 lbs.
NEW! 3-TUBE AMPLIFIER KIT
chassis; all components $
e\cept output xfrr., tubes. Step-by- 1 79
step instructions. Wt. 1 1b. o
O TURES, $1.88 extra o _OUTPUT XFMR 33¢
CLOSEOUT! JUST FEW LEFT!
Brand new. 1500 RPM. Pistol Bl R
grip. hand chuck, heavy rubber
b 099
Miniature 10 to 365 mmf Variable
Only 11&” square! 9/16” deep w/l4 x 34" ch
shaft. 180 deg. rotation. Knob included.
Sturdy plastic case, only 34" sq., 14" thick! Sensitive,
clear, crisp response. Wired leads. -l
ONIY stvi it innersasaaansesennesnnens Ll

with ample volume. Sun Battery for daylight opera-
No soldering. Pre-drilled styrene cabinet; hi-gain
Step-by-step instructions.

PLUS YOUR BONUS CREDITS
{

POWER SUPPLY KIT
w/leads, choke. o0il condensers,
D AC/DC" separate vol., REG. $4.00
FAIRCHILD ELECTRIC DRILL

cord. In orig. ctns. Ship. wt, 3 Ibs.

TRANSISTOR HOBBYISTS!
[J SUBMINIATURE CRYSTAL MIKE

BE SURE TO WRITE FOR OUR FREE FLYER! HUNDREDS OF BONUS ITEMS!

LEKTRON SPECIALTIES

128 GARDNER 5T CHELSEA 50, MASS.

N-10 Visit our salesroom at 131 Everett Ave., Chelsea

a TERRIFIC BARGAIN in a

SOLA GONSTANT-
VOLTAGE
TRANSFORMER
Ends fluctuating line
voltage!

OVER 60% OFF...

the factory price at a l-input 2,000 VA unit! And

here’s another bonus!

This Air Forces 2,000 VA

overstock, Sola Cat, No. 30768, has 4 inputs! 90-125

V., 180-250 V.,

60 cy. or 50 cy.

tsolated secondary

is constant 115.0 V. 1% from no-load to full-load

of 17.4 amp.
V. step-down.
|-input price!

Brand new in original wood box.

wt, 254 Ibs.
only., . ...,

cu, ft. Ship.
Pasco, Wash.

THE M. R
P. O. Box 1220-A

110

So, if you choose, use it as a 220:1!5
And slash $147.50 off the factory

FOB

$97.50

g 'COMPANY

—
MULTIPLE SCLEROSIS

c/0 LOCAL POSTMASTER
KINGS COUNTY CHAPTER

Beverly Hills, Calif.

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 home quickly

through famous Candler System. Qual-
10 Com&\erenl

NDLER SYSTEM CO.
Dept. 2- L, Box 928. Denver 1, Colo., U.S.A.

wWWW americanradiohistorv com

Flying Spot Scanner
(Continued from page 51)

Color Applications

Flying-spot scanners have as much
utility with color television receivers
as they have with black-and-white
sets. Color television picture tubes
currently being used have three elec-
tron guns; the stream of electrons
from one of the guns is modulated
with green information, one with blue
information, and one with red informa-
tion. For black-and-white pictures,
each of the three guns receives a cer-
tain portion of the black-and-white
signal.

In order for color pictures to be dis-
played as transmitted and for black-
and-white pictures to be displayed
without color contamination, the vari-
ous magnetic fields acting on the elec-
tron streams must be adjusted so that
the electron streams activate only the
color dots on the face of the tube for
which they are intended, i.e, the
stream from the blue gun must hit
only the blue dots, the stream from
the red gun must hit only the red
dots, and the stream from the green
gun must hit only the green dots. The
adjustments that affect the electron
streams are called convergence ad-
justments.

There are two kinds of convergence
adjustments — static and dynamic.
Static convergence adjustments con-
trol the electron streams when they
activate the phosphor dots at the cen-
ter of the screen, while dynamic ad-
justments control the streams near the
edges of the screen.

For static convergence adjustments,
it is necessary to use a white-dot gen-
erator. The Model 1000 is converted
into a white-dot generator merely by
using the white-dot slide. See Fig. 4.
On this slide, the center dot is sur-
rounded by little squares so that it is
easy to identify its position at a
glance. The small squares around the
center of the slide are also helpful as
the sharp corners of the squares show
up any misconvergence.

For dynamic convergence, the white
lines of the crosshatch pattern are
used. See Fig. 5. Basically, the mis-
convergence that occurs at the edge
of the screen in a three-gun tube is
due to the unequal paths of the three
beams, and this misconvergence is not
the same amount at the top right of
the screen as it is at the center of the
right side, for example. By using a
white-line slide, any misconvergence
shows up as parabolic-like red, green,
and blue lines of varying width at the
sides and/or top and bottom.

The uses to which a flying-spot
scanner may be put are extensive. Up
to now, high cost has prevented the
service technician from taking advan-
tage of this test instrument in his
daily work. Now that this obstacle
has been largely removed, this type of
instrument should be more widely
used.

RADIO & TELEVISION NEWS
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PR —
CHANNEL MASTER

Explodes a Spectacular Campaign of

NATIONAL CONSUMER |
AGALINE ADVERTISING

2-Page Spreads ...  Full-Page Ads . ..
Full-Color Ads . .~

reaching into millions of American homes on
the pages of these outstanding magezines:

XY
2

CHANNEL MASTER REVOLUTIONIZES ANTENNA MERCHANDISING! With large-
scale national advertising and traffic-building local promotions, Channel Master now
places TV antennas on the same retail level as. fraffic appliances. It's actually a NEW
WAY for you to sell antennas — and sell more of them. Climb. aboard the Channel

.+ Master brandwagon and tie in with these profit-making’ promotions. Get details from
your Channel Master distributor. '
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the world’s first
“Travelling Wave’ 2:‘dhtenn¢”:;ﬁ

“99»”&9@ i

WHAT THE _
“TRAVELLING WAVE"”
PRINCIPLE MEANS—

e ideal phase relationships on all
channels

o

revoiutionary new design provides
picture quality never before possible

——

® optimum impedance matching on

all channels After two years of research—a completely new kind of VHF antenna, oper-
e equal flow of current in all dipoles §§ aﬁng on revolutionary new electronic principles. The T-W is Channel Master’s
on all channels . greatest antenna achievement.
o fullest use of transmitted energy ; .
on all channels B ALL THREE — IN ONE ALL-CHANNEL ANTENNA
IN SHORT — FABULOUS PERFORMANCE ——— ———
ON ALl CHANNELS @ HIGHEST GAINS

Most powerful all-channel antenna ever developed. A single-bay T-W 350
SENSATIONAL 3- AND 5- ! 7- element) actually OUTPERFORMS—

ELEMENT MODELS! L any wide-spaced 5-ele- any stacked 10-ele-
%;"; ment Yagi on each low ment Yagi on each
Amazing T-W performance for sub-  * band channel. high band channel.
urban and near-fringe areas, too! -
Wonderfully compact and rugged! %‘w e TOP FRONT-TO-BACK RATIOS

§ Low Band:
;i Better than 10:1 on every channel. HIGHER THAN ANY
£ 10-ELEMENT SINGLE CHANNEL YAGI ON ALL CHANNELS!
T-W 351 T-w 352 &
" (5-element) ‘fi ngh Band:

From 5:1 to 12:1. HIGHEST RATIOS OF ANY SINGLE
ALL CHANNEL ANTENNA.

e GREATEST MECHANICAL STRENGTH
The most rugged antenna ever built. “Twin Truss” design amplifies the
strength of every component. And new mechanical features add still greater
durability . . .

"Twin Booms’’. .. Two full-length crossarms—really rugged and rigid.

2 “’Super-Nests' One heavy-duty mast clamp on each crossboom .
A TOTAL OF 4 U-BOLTS! Antenna cannot move.
“Line-Lok”’ ... ... Twinlead can’t possibly tear away from ferminals.

#3

PROOF OF THE SUPERIORITY OF
“TWIN-TRUSS” CONSTRUCTION

Look at the dramatic result
when equal weights are hung on
a T-W and a standard 10-ele-
ment Yagil

Write for complete technical literature.
(®)-Trade Mork Reg. US. Pat. OFf,

www americanradiohistorvy com
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CHANNEL MASTER® ‘Showman’

new ‘‘Metro-Dyne” tuning e
obsoletes
“Rabbit-Ears’

i

what makes the

the first basic indoor antenna "SShowman” different?
improvement in over 10 years | FABULOUS

- “METRO-DYNE”

Channel Master sets an exciting new trend in TV antennas with the

Showman. In appearance (so important in the sale of indoor antennas) the 1 TUNING|
Showman is in a dazzling class by itself. Yet, it's a complex electronic instru- i )
ment—the most powerful indoor antenna yet developed by modern science! ! The Metro-Dyne 12-Channel

“Variable Inductance” Tuner
The SHOWMAN is perfect for color reception, tops for black-and-white.

And, it provides excellent FM reception, too! Ordinary switch-type antennas

e

work by connecting various element
i into different combinations. METRO-
DYNE tuning, on the other hand, is
"variable inductance’ tuning, using

ACTUALLY TUNES OUT ““GHOSTS” AND 'SNOW''!
MORE EFFECTIVE THAN ANY OTHER INDOOR ANTENNA!

the same tuning principles as any TV

Metropohtan areas, where indoor set. It is the first broad band antenna

antennas are most frequently used, are : L .
N y ' . : which can be tuned to a specific

s often subject to the most severe “ghost- : I - bits th g

: ing” problems. Only the SHOWMAN, ‘ channel so that it exhibits the ban

R with its sensational new Metro-Dyne * width characteristics of o single-chan-

g w tuning, can overcome this difficulty. 1 nel Yagi. This selectivity cuts down

AL You'll be amazed at the job it does on . tremendously on “electronic noise”

VWi sriinaty e all kinds of interference. Test it for © = and interference. A built-in auto

indoor antennas Showman yourself! Demonstrate it for your transformer maintains a constant 300
customers! 3 . ohm impedance match.

EASY OPERATION: the Showman

Channel Master stands squarely be- is calibrated by channels. Just turn

hind every SHOWMAN you sell. An
unconditional money-back guarantee
assures your customer of complete
satisfaction.

it to the same channel number as the

e s s

O A i

MONEY-BACK @ TV set. No arms o adiust; no guess-

work or error, .

tl

dGUARANTEE

S A S D N R

Available in three “decor designs'’'—

“High fashion™ to blend with any setting.
packaging. Mahogany Blond Ebony
Attractive, and and ?nd
convenient, ?;"ld ?;]ld S";V;r
Ideal for modednos, |- Rocedn: ||| TACC D
display. 3900 3901 3902

SR

5 2 e o e s )

x &

ED: caanner MASTER CORR. v

GVL‘A the world’s fargest manufacturer of televiiion antennas and accessories Lopyriaht 1956, Chonnel Moaster Corp,

www americanradiohistorv com
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An All-Transistor Superhet Tuner

The Front End

By R. ZARR ¥

Top view of the front-end por-
tion of the tuner, showing tun-
ing capacitor and “Loopstick.”

Part 2. A front end for an all-transistor superhet-type

broadcast tuner. The if. strip was covered last month.

detector for an all-transistor super-

het broadcast tuner was described
last month. This article covers the
remainder of the circuitry.

The mixer-oscillator circuit appears
here. It uses two transistors which may
be either 2N113 or 2N114 (Raytheon).
The latter is recommended for V. for
slightly greater gain.

Essential parts of the mixer-oscilla-
tor stage are mounted on a piece of
Bakelite or plastic 1% inches square.
It holds the two transistors, the pad-
der and oscillator coil, and is mounted
under the chassis by means of a long
screw and spacer. The small knob
seen in the photo is for adjusting the
oscillator coil slug. The padder is a
mica capacitor with maximum value
anywhere between 680 and 1250 ppfd.

THE construction of the i.f. strip and

Its value is not critical. The r.f. choke
is rather large and is placed near the
front of the tuner under the tuning
knob.

There should be no difficulty in as-
sembling this converter. If desired, it
may be checked by placing it near a
radio receiver. As the capacitor is
tuned, it will be possible to pick up the
oscillator output. At minimum capac-
itor setting, the frequency should be
approximately 2 me. At maximum
capacitance, the oscillator should be
near 1 mec. '

Alignment is done in the usual su-
perhet way. The oscillator coil slug is
set nearly all the way in. The antenna
trimmer is tuned for maximum output
near the high frequency end of the
dial and the padder is adjusted for
maximum output near the low fre-

1,
1
e
{ cs?cv i
.
e 15
A e L
S ME ==
ce\lr

0SC Lol

Rt

Complete schematic diagram of front
end for all-transistor superhet tuner.

R:—39,000 ohm, Vaw. res,

R+—27,000 ohm, Vaw. res.

R:—1500 ohm, Yow. res.

Ci—22 pufd. ceramic capacitor

C:—100 pufd. ceramic capacitor

Cs—.02 ufd. ceramic capacitor

C1—.001 ufd. ceramic capacitor

C5—.01 pfd. ceramic capacitor

Ci—~—680-1250 pufd. max. mica padder

Cz, Cs—Midget 2-gang 365 puufd.
capacitor with trimmers

Li—Antenna “Loopstick,” tapped at 600 ohms
( Lafayette MS-166 or equiv.)

T1—Transistor oscillator coil (Lafayette MS-
165 or equiv.)

RFC:1—2.5 mhy. choke

Vi, Ve—"“p-n-p” junction transistor (Raytheon
2N113 or 2N114)

Batteries—See text

variable

14

wwWw americanradiohistorv com

Underside of the front end, show-
ing mixer and oscillator tran-
sistors along with oscillator pad-
der and coil slug adjustment.

quency end. An additional capacitor
(22 pufd.) was added across the “Loop-
stick” when it was found that ade-
quate coverage could not be obtained
otherwise. If desired, make this an
adjustable unit to provide vernier
tuning of the ‘“Loopstick.” However,
sensitivity will be found to be nearly
uniform all over the dial once the an-
tenna trimmer is set correctly. Align-
ment may be done with a milliam-
meter in series with the battery
supply. No-signal current is about 5
ma. This increases with signal
strength, rising to about 6.5 ma. at
full output.

The chassis for the entire tuner is
an open-end aluminum unit. Only the
dual capacitor, “Loopstick,” and 22-
pufd. capacitor are above chassis. All
other parts are located below. Note
that there remains plenty of space
above the chassis to add an audio am-
plifier.

The all-transistor tuner described
here is a compact unit measuring
about 4% x4x3% inches, complete
with battery supply and antenna. It
covers the entire broadcast band with
high sensitivity. Selectivity is suffi-
cient to separate local stations in a
metropolitan area (for example, in
New York City), but is less than in a
corresponding tube set.

Naturally the power consumption of
a transistor tuner is very low. A type
74 Dbattery should last at least 100
hours. For home use, 4 flashlight cells
may be wired in series to make up the
6-volt supply. - This supply will keep
the tuner going for about 750 hours or
a month’s continuous operation. Tests
show that reception will remain satis-
factory even when the battery voltage
has dropped down to 3 volts, but some
of the pep will disappear.

RADIO & TELEVISION NEWS
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"] told him a hundred times, ' Put a fuse in it' ",

You can’t really blame the old boy though! He was just too absorbed in his new
gear from Walter Ashe.

You see, he didn't think he could afford new equipment this year, but a Walter
Ashe "Surprise" trade-in made it possible. Of course, we don't recommend that
you burn your house down, but we do recommend that you write us for the highest
trade possible on your used, factory-built, communications equipment. Just tell
us what new gear you want and what you have to trade. You'll get our answer by
return mail. Write, wire, phone, or use the handy coupon below, but do it today.

NATIONAL NC-300 RECEIVER
The "Dream Receiver" with super
selectivity and sensitivity. For all
bands 160 thru 1% meters (6, 2, and

1V meters with plug-in converters).
Less speaker. Net........... $ 399.00

NEW HALLICRAFTERS S$SX-101 RE.
CEIVER. Less specker. Net.....$395.00

“FIVE HUNDRED"”

600 watts input CW, 500 AM, 500 SSB
P.E.P. (with SSB exciter). Built-in VFO. *
80 thru 10 meters. Complete kit with
tubes. Netiraiiiisirsnisnnsienennss $ 649.00
Wired and tested. Net...ccoeunenes $ 799.50

“VALIANT"”

275 watts input CW, SSB (P.E.P. with
SSB exciter). Built-in VFO. 160 thru 10
meters. Complete kit with tubes.

NEtiunriiieienrnrersrananeescnennasenes $ 349.50
Wired and tested. Net..ccveernen... $ 439.50

“PACEMAKER"

SSB transmitter-exciter. 90 watts P.E.P.
input SSB, CW, 35 watts AM. Upper and
lower sideband selection. Built-in VFO.
80 thru 10 meters. With tubes. Wired and
tested only. Netoiooovvuinnannninns $ 495.00

All prices f. 0. b, St. Lovis o

RADIO CO.
1125 PINE ST. » ST. LOUIS 1, MO.

October, 1956

Phone CHestnut 1-1125

WRITE FOR FULL INFORMATION ABOUT OUR TIME PAYMENT PLAN

www americanradiohistorv com

(show make and model of new equipment desired)

[ Send NEW 1957 Walter Ashe catalog.

WALTER ASHE RADIO COMPANY R-10-56 1
1125 Pine Street, St. Louis, Mo. 1
(3 Rush "Surprise” Trade-In Offer 0n My......cveeereruuererreneesianorerrssnssnssuiiesssseissansssernnn. ]

115
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ACROSOUND

ULTRA-LINEAR

THIS SYMBOL IDENTIFIES EQUIPMENT MEETING QUAL-
ITY STANDARDS PRESCRIBED BY KEROES ENTERPRISES

Acrosound transformers with the black and gold “K”
symbol are correctly tapped for top performance in
Ultra-linear circuits. Enjoy the finest in sound

with the transformer that assures best Ultra-linear
results. Write for our _free 16 page catalog.

ACRO PRODUCTS COMPANY

369 SHURS LANE +* PHILADELPHIA 28, PENNSYLVANIA

¢ a multitude of new equipment shown ...
¢ detailed “HOW-TO-BUILD” data ...
e extensive simplified theory ...

fis 766 pages contain more — much more — than in any other publication of its kind!

RECEIVING EQUIPMENT

TV & BC INTERFERENCE

SPECIAL V.T. CIRCUITS

RECEIVER FUNDAMENTALS

ANTENNAS, H-F, V-H-F,
U-H-F & BEAMS

SPEECH & AM EQUIPMENT

$750 in U.S.A.

Plus sales tax

BUY FROM YOUR FAVORITE DISTRIBUTOR

ot above price or add 102 on direct-mail orders to:

D-C & A-C CIRCUITS
TRANSMITTER DESIGN
TRANSMITTER KEYING
WORKSHOP PRACTICES
TRANSMITTER CONSTR.
R-F V.T. AMPLIFIERS
S.5.B. TRANSMISSION
AMPLITUDE MODULATION

OSCILLOSCOPES
POWER SUPPLIES
TEST EQUIPMENT
V.T. PRINCIPLES
SEMI-CONDUCTORS
V.T. AMPLIFIERS
FM TRANSMISSION
MOBILE EQUIPMENT

EDITORS and EMGIMEERS, L,

C-ALIFORMIA

EUMMERLANDG . 2

BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J.
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3-SPEED DECK FOR STEREO
Fenton Company, 15 Moore Street,
New York 4, New York is now dis-
tributing the “Fen-Tone Brenell Mark

IV” three-speed stereo tape deck
which supersedes the former Mark II
deck and incorporates many improve-
ments over its predecessor.

The Mark IV is available with either
a pair of upper track monaural heads
(one record-playback and one erase),
four pressure pads, and mounting holes
for additional heads; or with four

staggered stereo heads already mount-
ed (one pair upper and one pair lower
track). g

The Mark IV has three independent
motors (capstan, feed, and takeup) and
instantaneous mechanical braking. All
switching,

braking, and pinch-roller

operations are positively interlocked in
two simple control knobs: the left for
“fast forward” and “rewind”’ within 45
seconds; the right for ‘“record/play-
back” and “off.”

The novel speed selection mechanism
consists of a precision-ground capstan
and a 2:1 ratio screw-on sleeve per-
mitting either 3% and 7% ips or 7%
and 15 ips operation. To operate in
either of these modes, the rubber belt
can be placed either on the “slow” or
“fast” grooves of the double-stepped
flywheel and motor pulley assembly.

MINIATURE LAVALIER MIKE

Electro-Voice, Inc. of Buchanan,
Michigan has developed a new minia-
ture lavalier dynamic microphone espe-
cially for TV applications.

The Model 649 measures 21%44” long
and %” in diameter yet provides the
efficient pickup, smooth response, and
high output required for many appli-
cations. The microphone is omnidirec-
tional and can be hung on a neck cord
close to the chest to free the hands of
the announcer or performer. It can
also be hand-held or used on a desk
stand. No closely associated auxiliary
equipment is required.

Frequency response is uniform from
70 to 13,000 cps. A 50 ohm impedance
is provided as standard but impedance
changes can be made in the transform-
er housing for 150 and 250 ohms. The

RADIO & TELEVISION NEWS
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mike weighs only 1.3 ounces less cable.
It comes complete with 30-foot, three-
conductor shielded cable, neck cord
assembly, and belt-strain relief clip.
MOVING COIL PICKUP
Fairchild Recording Equipment
Company, Whitestone 57, N. Y., has
just introduced its new 225 series
“Micradjust” diamond stylus pickup
which is flat to 20,000 cps with smooth-
ly decreasing response beyond. Its low
impedance design provides an average

output of 5 millivolts which will drive
all modern preamplifiers without re-
quiring a step-up transformer.

Three models are currently being of-

fered, the 225-A, a 1 mil unit for all |

microgroove discs; the 2.5 mil 225-B
for professional transcriptions; and the
225-C 3 mil unit for 78 rpm records.

Vertical tracking force is 4 to 8
grams depending on the arm, recorded
material, and other factors.

Write the manufacturer for a data
sheet on this new pickup.

EQUIPMENT CABINET

Daily Manufacturing Company, Box
846, Rockwell, N. C,, is in limited pro-
duction on a new hi-fi equipment cabi-
net. the X1w.

Of solid walnut construction with a
marble top, the cabinet measures 48”
long. 20” deep, and 30" high. The in-

side area is 9% cubic feet. The cabi-
net is offered as either bass reflex or
infinite baflle and will accommodate
one or two 12” or one or two 15” loud-
speakers. For those who wish to house
their entire audio system in a single
cabinet, the unit is available with a
compartment for changer and ampli-
fier. The enclosure weighs approxi-
mately 300 pounds eliminating the
problem of vibration when the changer
is used in the same cabinet as the
speaker.
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Master Audio Control

FISHER RADIO CORP. -
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THE FISH ER 25-WATT

Master Control-Amplifier - CA-40

= Complete in every respect — and it’s by FISHER! A new 25-watt
amplifier with complete Audio Controls. Less than 1% distortion at 25
watts! Six inputs. Six equalization positions. Exclusive FISHER TONE-
ScoPE provides graph-form indication of Tone Control settings. Direct,
tape-hcad playback and microphone preamplifier. Uniform frequency
response within 0.5 db, 10 to 90,000 cycles. Less than 1% IM distortion
at 1[5 watts. Hum and noise lcvel better than 90 db below full output.
Cathode-follower tape recorder output. Speaker output impedances:
4, 8 and 16- ohms Nine controls. TUBE COMPLEMENT: [-12AU7A,
3-12AX7, 4-EL84, 2-6BW4. size: 123" wide x 10%” deep x 5” high.
WEIGHT: 24 poundS. $139.50

Two Great Audio Units!

THE FISHER

MODEL CA-40 - MODEL 80-C

THE FISHER
80-C
s “Breathtaking!"—Edward Tutnall Canby. The Master Audio Control
can be used with any amplifier. Provides professional phono and tape-
head equalization, plus full mixing and fading facilities for from two
to five channels. Seven inputs. Two cathode-follower outputs. Uniform
response within 0.25 db, 20 to 20,000 cycles. IM distortion and hum
virtually non-measurable. DC on all filaments. Separate equalization
and preamplification directly from tape playback head. Eight controls.
TUBE COMPLEMENT: 3-12AX7, 1-12AU7A. sizé: 123" wide x 734"
deep x 4Y4” high. wEIGHT: 10 pounds. $99.50
Prices Slightly Higher In The Far West Mahogany or Blonde Cabinet $9.95
WRITE TODAY FOR COMPLETE SPECIFICATIONS
21-23 44th DRIVE - I. CITY 1,
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MODEL 80-T « MOST ADVANCED PROFESSIONAL TUNER WITH COMPLETE AUDIO CONTROLS

Outperforms Them All!

THE FISHER

' MODEL 80-T - MODEL 80-R

FM-AM TUNERS

HERE ARE AMERICA’S only FM-AM Tuners with TWO meters for micro-
accurate tuning — just one of their many unique features. THE FISHER
Series 80 FM-AM Tuners enjoy an unparalleled reputation as the leaders in
high fidelity. The roster of professionals using THE FISHER tuners include
the names of some of the most outstanding organizations in the research,
broadcasting, and educational fields. In every case, THE FISHER was chosen
because, unquestionably, it provides a level of performance that exceeds even
the most critical requirements. “Performance, flexibility, and all-around
‘usefulness’ are ,excellent!”—High Fidelity Magazine.

Ovutstanding Features of THE FISHER Series 80

B The Model 80-T features extreme FM sensitivity — 1.5 microvolts for 20 db of
quieting. ® Full limiting on signals as low as one microvolt. ® Separate FM and AM
front ends, completely shielded and shock-mounted. W Separate tuning meters for
FM and AM. ® 72-0hm, plus exclusive balanced, 300-ohm antenna inputs for increased
signal-to-noise ratio. ® Supplied with AM loop and FM dipole antennas. ® Adjustable
AM selectivity, @ AM sensitivity better than one microvolt for full cutput, ® Inherent
hum non-méasurable. M Distortion below 0.049, for 1 volt output, ® Four inputs.
w Separate tape-head playback preamplifier (with NARTB equalization.) ® Preampli-
fier-equalizer has sufficient gain to operate lowest level magnetic cartridges. ® Six
choices of record equalization, ® Multiplex and cathode follower outputs. Frequency
response, on FM, within 0.5 db, 20 to 20,000 cycles. ® Super-smooth flywheel tuning
mechanism, B 16 tubes, (Model 80-R: 13 tubes.) ® EIGHT CONTROLS: Selector, Vari-
able AFC/Line Switch, Station Selector, Bass, Treble, Equalization, V’olume,
4-Position Loudness Contour. ® Self powered. ® DC on all audio filaments,
m Beautiful brushed-brass front panel. ® s1ze: 123}” wide x 834” deep x 6” high.
(Model 80-R: 4~ high.) ® wrIGHT: 21 pounds. (Model 80-R: 16 pounds.) ® NOTE:
Model 80-R is identical to the above, but is designed for use with an external audio
control, such as THE FISHER Series 80-C Master Audio Control.

MODEL 80-T

$19950

MODEL 80-R

$16950

MAHOGANY OR BLONDE
cABINET: $71795

MODEL 80-R » FOR USE WITH EXTERNAL AUDIO CONTROL

DTrices Slightly More
In The Far West

Write For FULL Details

FISHER RADIO CORP.

21-23 44th Dr., LI.C. 1, N.Y.

www americanradiohistorv com

Write the manufacturer for full de-
tails on this and other units in the
line.

PLAYBACK SYSTEM TESTER

Elektra Records, 361 Bleecker
Street, New York, N. Y., has recently
introduced a new ‘“Playback System
Calibration Record” which is designed
to serve as a standard for calibrating
equipment used in playing 33% rpm
discs.

If played on a system adjusted to
the RIAA playback equalization, high
frequency de-emphasis removed, this
record will play back = 1 db through-
out its range. If not, the system is
faulty. There. are five bands on this
test record. Band 1 has 1000 cps tone
for checking level. Band 2 provides
pauses at 20,000, 16,000, 15,000, 12,000,
8000, 7500, 6000, 5000, 4000, 3750, 3000,
2500, 2000, and 1875 cps.

Band 3 offers pauses at 2000,.1600,
1500, 1200, 1000, 800, 750, 600, 500, 400,
375, 250, 200, and 187.5 cps. The fourth
band covers the frequencies from 200
to 18.75 cps in fourteen steps. The

fifth band carries the 1000 cps note

again for level checking.

ORGAN CONSOLE AVAILABLE

The Schober Organ Corporation,
2248 Broadway, New York 24, N. Y.,
has announced the availability of a
newly designed console to house its
electronic organ Kits.

Handmade of solid lumber and lum-
ber-core veneer, the console and its
companion bench and pedal clavier are
available in any desired finish. The
console measures 55”7 wide, 29” deep,

aers

and 43%” high. It will house all of the
company’s electronic organ kits which,
when assembled, form a full concert
organ with two 6l1-note manuals, 19
stops, 6 couplers, and 32 pedals.

The company will supply full details
on the console and the organ kits upon
written request.

ACOUSTICAL RESISTANCE UNIT

Rockbar Corporation, 650 Halstead
Avenue, Mamaroneck, New York is
handling the U. S. distribution of the
new Goodmans acoustical resistance
unit which is said to produce better
loudspeaker performance than a bz}ss
reflex cabinet in an cnclosure only
two-thirds its volume.

Designed to be used in licu of the
conventional bass reflex port, the unit
mounts in an aperture in the wall of

RADIO & TELEVISION NEWS


www.americanradiohistory.com

the speaker enclosure. It is a rec-
tangular unit, about 2” deep, which
consists of a specially designed wire
grid partially coated with flock and
suspended in a wood frame. The flock
acts as a friction loading device or re-
sistor which inhibits the movement of
air in the enclosure and makes it pos-
sible to maintain. air loading of the
loudspeaker cone down to zero frequen-
¢y. Harmonic and IM distortion due
to excessive cone displacement at low
frequencies is thereby reduced.

The acoustical resistance unit is cur-
rently available in four different sizes
for varying spcaker characteristics.
Write M. Wimpie, sales manager of
the firm, for full details and specifica-
tions.

EXPLOSION-PROOF SPEAKERS
Atlas Sound Corp., 1451 39th Street,
Brooklyn 18, N. Y., has announced the
availability of several sizes and types

of UL-approved explosion-proof, high-
efficiency p.a. loudspeakers. The new
line is available in Class I, group C
and D; and Class I, group E, F, and
D. All four models are available with
built-in line matching transformers.

For complete specifications on these
explosion-proof units, write the manu-
facturer direct.

PILOT'S "ENSEMBLE SERIES™

The top of Pilot Radio Corporation’s
“Ensemble Series” line recently intro-
duced to the trade is the PT-1050, a
full-door console which is available in
a choice of three wood finishes.

The 1050 consists of the company’s
Model FA 550 AM-FM tuner with con-
trols and dual cascade limiter discrimi-
nator circuitry on FM; the Model
AA 410 20-watt Williamson-type basic
amplifier; an imported Garrard Model

s X, — . e >,

RC 88 record changer with manual

play position and variable reluctance
pickup with diamond stylus.

The fully enclosed speaker compart-

ment houses a three-way, four-speaker

October, 1956

THE FISHER
Lab Standard Amplifier - 80-AZ

= Here is the incomparable FISHER 80-AZ Amplifier with PowerScope,
a visual Peak Power Indicator. More clean watts per doliar than any
amplifier in its class. 60 watts peak! Three separate feedback loops.
Less than 0.5% distortion at 30 watts, 0.05% at 10 watts. IM distortion
less than 0.5% at 25 watts. Frequency response uniform within 0.1 db,
20 to 20,000 cycles; within 1 db, 10 to 50,000 cycles. Hum and noise
virtually nonmeasurable— 96 db below full output! CONTROLS:
Z-MATIC, POWERSCOPE, Input Level. TUBE COMPLEMENT: 1-12AT7,
1:12AU7A, 2-EL37, 1-5V4G, 1-PowerScope Indicator, 1-Regulator.
SIZE: 15%4" wide x 414" deep X 6%" high. WEIGHT: 22 pounds.

Iwo Great Audio Amplifiers

THE FISHER

MODEL 80-AZ - MODEL 20-A

THE FISHER
Lab Standard Amplifier - 20-A

* Low in cost, terrific in quality! The Model 20-A is the 15-watt ampli-
fier thousands of hi-fi enthusiasts have requested. Traditional FISHER
workmanship, handsome appearance. Compact, advanced design
throughout. Frequency response within 0.1 db, 20 to 20,000 cycles.
Less than 0.7% distortion at full output, 0.4% at 10 watts. IM distortion
less than 1.5% at 10 watts, 0.75% at 5 watts. Hum and noise better
than 90 db below full output! Internal impedance 1 ohm for 16-ohm
operation, gives damping factor of 16. Excellent transient response.
One volt drives amplifier to full output. Octal socket provides all
necessary AC and DC voltages for operating unpowered auxiliary
components. Completely enclosed in a protective metal cage. Speaker
output impedances: 4, 8, and 16 ohms. Input Level Control. TUBE
COMPLEMENT: 1-12AX7, 2-EL84, 1-EZ80. size: 13”7 wide x 414”
deep x 634" high. sHIPPING WEIGHT: 13 pounds.

THE FISHER LABORATORY STANDARD AMPLIFIER « MODEL 20-A

Prices Slightly Higher
in the Far West

Write For Full Details

| FISHER RADIO CORP.
1
]

21-23 44th DRIVE

Long Island City 1, N. Y.

www americanradiohistorv com


www.americanradiohistory.com

PROFIT BY THE 3 R's
e :ﬁ

- new
b replacement
E cartridges

Profit by the multi-million dollar phono-
graph replacement business.

Use a Ronette cartridge for all phono-
graphs—regardless of make or model.

Ronette high compliance, low intermod-
ulation distortion and full frequency
response is your assurance of a grati-
fied customer. And the new universal
mounting bracket makes installation
quick and easy.

Available in high or low output, turn-
over or single stylus models.

Diamond styli
available for all cartridges.

See your parts distributor or write for
bulletin entitled, “Phono Servicing is a
Big Business” and the name and
address of the Ronette distributor
nearest you.

1elle

ACOUSTICAL CORP.

135 Front 5., New York 5, M. Y.
BOwling Green $-0380
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system including 12-inch bass woofer,
separate mid-range reproducer, and
two armored tweeter speakers.

The cabinet is available in cordovan
mahogany and, at a slightly higher
cost, in blonde and cherry finishes.

PHILCO ELECTROSTATIC SPEAKER

Philco Corporation, Philadelphia, Pa.
has developed a new electrostatic
speaker, capable of covering a fre-
quency range between 2000 and 20,000
cps, which will be featured in the
company’s new line of musical instru-
ments.

The new “Cathedral” speaker pro-
vides a 180-degree arc of sound trans-
mission, whereas the conventional
cone speaker tends to radiate sound in
a narrow beam, restricting high-fre-
quency sound reception to persons di-

rectly in front of the loudspeaker.

The speaker is 158 square inches in
size, half of a semi-circle 14% inches
in diameter. The membrane is driven
uniformly over its entire surface, and
in this unit a polyester, metal-coated
sheet is stretched over the back of a
half-cylinder framework.

""MINIATURE MAESTRO"

Airex Radio Corp., 64 Cortlandt
Street, New York 7, N. Y., has come
up with an answer to the problem
faced by many apartment dwellers—
that of obtaining quality sound repro-
duction despite limited space.

The company has assembled a Har-
mon-Kardon TA-10 AM-FM tuner and
10-watt amplifier, a Stromberg-Carlson
speaker, and a Monarch three-speed
changer with G-E RPX 050A reluc-
tance cartridge (two sapphire nee-
dles), in a compact 301" wide, 15"
deep, 18” high (less legs) housing. The

system is available in unfinished wood
or in mahogany or blonde plexitone
finishes. Wrought iron legs are avail-
able as optional equipment.

Write the company direct for full
detail and prices on these items.

RCA 'BIAXIAL" SPEAKER

The Tube Division of Radio Cor-
poration of America, Harrison, New
Jersey has announced the development
of a new biaxial high-fidelity speaker
(RCA-50181) that combines a 12-inch
low-frequency woofer, a specially de-
signed 3-inch high-frequency tweeter,
and a crossover network.

The new speaker will handle 12
watts continuously and gives substan-

www americanradiohistorv com

tially uniform response over the fre-
quency range from 40 to 18,000 cps.
The new unit has an 8-ohm aluminum
voice coil and features a 14% ounce
Alnico V magnet. The tweeter unit is
mounted off-axis to permit smooth
acoustical crossover. The speaker has
good transient response over its entire
range because of its inherently good
damping.

The unit is housed in an orchid-col-
ored hammeroid casing which is con-
trasted with a deep purple pot-cover
and a satin-finished aluminum es-
cutcheon nameplate. It comes com-
plete with polarized plug-in leads and
terminal board.

BATTERY-OPERATED RECORDER
Audio-Master Corp., 17 E. 45th
Street, New York 17, N. Y., is han-

dling the U. S. distribution of the Ger-
man-built “Butoba” portable, battery-
operated tape recorder, a lightweight
and compact unit.

The tape recorder which is self-
powered and self-contained, has a
precision hand-wound motor, which is
spring-powered, of special construc-
tion. The unit will record up to 1 hour
of program material at two speeds,
one for speech and the other for music,
double track operation on standard 5”
reels. The unit incorporates a record-
ing and output level indicator and a
fast rewind mechanism.

The unit weighs only 21 pounds and
measures 12”7 x 14" x 43%" over-all.
Write the distributor direct for fur-
ther details on the unit.

HALE-MIL STYLUS

Pickering and Company, Oceanside,
Long Island, New York has announced
the availability of a half-mil stylus
which can be installed in any of the
company’s “Fluxvalve” pickups, simply
by placing the proper plastic insert in
the pickup.

The new stylus can be installed in a
few seconds without the use of tools.
According to the company, the smaller
tip reduces wear on the new ‘“miracle”
recordings and improves the reproduc-
tion of discs with recorded frequen-
cies as high as 15,000 cps.

"CORNERLESS-CORNER"

University Loudspeakers, Inc., 80 S.
Kensico Ave., White Plains, N. Y,
recently introduced a compact *‘cor-
nerless-corner” horn-loaded enclosure
which has been tradenamed the “Tiny-
Mite.”

Designed to be used with either 127"
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and 8" extended-range speakers or
multi-speaker systems employing an 8"
woofer and tweeter combination, the
new enclosure incorporates the horn-
loaded, phase inversion principle.

The enclosure is completely self-con-
tained and may be placed in room and
ceiling corners or along a flat wall.
The cabinet is made of %” wood and
is available in mahogany or blonde
finishes as well as in unfinished birch.

REGENCY AMPLIFIER KIT

The Regency Division, I.D.E A., Inc.,
7900 Pendleton Pike, Indianapolis 25,
Ind., has introduced a power amplifier
kit, the HF-50K, which offers 50 watts
of power and takes about four hours
to assemble,.

Frequency response is 20 to 20,000
cps, = .2 db and = 1 db from 5 to 100,-
000 cps. IM distortion is less than 1%
at the rated output and less than .2%
at normal listening levels. The har-
monic distortion is less than 1% from
20 to 20,000 cps up to 50 watts. The
damping factor is 15.

The completed unit measures 10%4”
x10%"x 734" and is housed in a gold
finished perforated metal cage with
black chassis which eliminates the ne-
cessity for cabinet mounting, unless
desired.

NEW CALIFONE UNITS

Cualifone Corporation, 1041 N. Syca-
more Avenue, Hollywood 38, Calif., is
introducing a new 10th anniversary
line which includes amplifiers, turn-
tables, and pickups, many of which
feature innovations.

Among the new features are a
unique “Strobeselector” and center
drive turntable permitting exact set-
ting of any desired speed from 16 to
84 rpm, remaining exact from a cold

start or for continuous running. The
center turntable drive eliminates roll-
ers, cones, and belts. Cork turntable
tops on all models eliminate lint picked
up from the usual flocked turntables.

A double wrist-action pickup arm
not only assures proper tracking and
long record life but allows the whole
arm to raise when desired.

TAPE RECORDER LINE
Webster Electric Company of Ra-
cine, Wis.,, has introduced four new
“Ekotape” magnetic recorders which
retail in the moderate price class.
The new line consists of two port-
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DO IT / YOURSELF...

with Altec Lansing components

For those who find that a custom-built speaker system best

suits their home music needs Altec Lansing offers a complete

line of components to cover the range from 30 to 22,000 cycles.
Each Altec speaker, driver, horn and network carries the exclusive
Altec “Performance Guarantee''. Each carries the same inherent
master design and superb craftsmanship that have made Altec the
unchallenged leader in the field of professional sound. You use
the best when you use Altec.

To assist the custom builder Altec has prepared a special
brochure on speaker systems, describing the proper methods of
enclosure design and construction. The brochure also provides
answers to special questions that will enable you to realize the
full potential of your Altec home music system.

Complete 2-way Altec speaker system components are priced
from $81.00.

For the special speaker system brochure and for further
information on Altec Lansing high fidelity components see your
Altec dealer or write Dept. 10 TM.

ALTEC FIDELITY IS HIGHEST FIDELITY

ALTEL

9356 Santa Monica Blvd., Beverly Hills, Calif,
161 Sixth Avenue, New York 13, N.Y.

LAMSING CORPORATION

www americanradiohistorv com
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your present

speaker
i 2
WA
in a — 4
! J

CAN GIVE YOU
1O0x THE EFFICIENICY

2x the dispersion!

2 more octaves bass!

§
:

Flatter response — Less distortion!

;
§
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Unexcelled fransient response|

P

IN EASY-TO-ASSEMBLE

KITS

Hardwood exteriors - capable
of fine furniture finish -
from $18.60 to 57 net.

Alse aesembled models frem $26.70 to 5174,

See Your Dealer or Write:

KARLSON ASSOCIATES INC.
Dept. RTV

1610 Neck Rd., Bklyn. 29, N.Y.
122

able and two table model recorders.
All of the machines include “straight-
line” threading, twin-track recording
heads, two tape speeds, recording level
indicators, program selection finders,
simplified controls, and fast forward
and fast rewind speeds. Fast forward
and rewind is 15 times listening speed
at 3% ips and 30 times listening speed
at 7% ips. .

The portable units have been desig-
nated as the Models 260 and 250 while
the table units are the Models 252 and
254, Write the company direct for
complete specifications on any or all
of these recorders.

TRANSISTORIZED RECORDER
The Theatre and Sound Products
Department of Radio Corporation of
America, Camden, N. J., has an-
nounced the development of a compact,
professional-quality hi-fi magnetic tape
recorder utilizing transistors and

printed circuitry.

The new unit (SRT-2) is designed
for simple plug-in use in home assem-
music and industrial sound

bled hi-fi

systems. The unit is said to be virtu-

| ally non-microphonic and hum-free be-

cause the instrument’s record and
playback amplifier has been transis-
torized.

The recorder-reproducer chassis
measures 10%” high, 19" wide, and
814" deep. It weighs 35 pounds.

NEW HI-FI KIT LINE

Electromatic Mfg. Corp., 88 Univer-
sity Place, New York, N. Y., has re-
cently entered the hi- ﬁ kit ﬁeld with
an extensive line of audio gear for the
assemble-it-yourself market.

At the present time the line consists
of five units; a universal power supply
(Model PSK), an AM-FM tuner (Mod-
el AM-FMK12), and FM tuner (Model
FMK-9), and AM tuner (Model
AMK-5), and a 20-watt ‘“Ultra-Linear”
amplifier (Model WAK).

Each unit comes complete with an
elaborate assembly manual which de-
tails the construction step-by-step in
easy to understand form. A mounting
template is included with each manual.

NEW SPEAKER LINE
L.E.E. Incorporated, 625 New York
Avenue N.W., Washington, D. C., is
now manufacturing and distributing a

“new line of high-fidelity loudspeakers

including systems in every price cate-
gory.

Featured will be a new and im-
proved version of the famous Catenoid
(folded catenoidal horn) speaker sys-
tem. Since the company’s facilities
include research, development, envi-

|
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DUOTONE IN
LIFE

THE BIG NEWS IS DFF—' ‘Duotone’s Fidelity
Focus” goes into “Life” and tells millions
about the most sensational needle ever de-
signed. DFF brings recorded music out of
the shadows, into clear focus. Life readers
will make the demand for DFF big. Send
for free DFF promotional material today.
Especially Duotone’s home Needle-Tester.
Don’t delay. Demand will be great. Get free
DFF kit and test cards, today.

THE DUOTONE COMPANY, Keyport, N. J.

For every
P.A. use

12 WOLTS OC
117 YOLTS AC

NEWCeMB

MOEBILE AMPLIFIER

Parforms equally well cone

alt avtomob

ular 117 w

. 'Phone and tape inpuls.

a availahle with phono top.

CIVILIAN DEFENSE USE

tnsure uninterrupted communication.
The Newcomb E-253M is your best buy
for regular plant p.a. use or as standby
equipment in case of power failure.

For complete details ask your distributor or write to

NEWCOMB AUDIO PRODUCTS CO.
6824 Lexington Ave., Hollywood 38, Calif.
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ronmental testing, and manufacturing
equipment for electronic and electro-
acoustic gear, those interested in cus-
tom or special items are invited to
contact the firm direct.

AUDIO CATALOGUES

ALTEC HI-FI EQUIPMENT

Altec Lansing Corporation, 9356
Santa Monica Blvd., Beverly Hills,
Calif., has issued a 16-page brochure
describing its complete line of high-
fidelity home music equipment.

Photographs and complete specifica-
tions are given on the firm’s line of
tuners, preamplifiers, amplifiers, rec-
ord reproducers, speaker systems,
speakers, drivers and horns, networks,
and speaker enclosures.

Copies of this brochure are available
from the company direct at either the
California address or from the New
York City office at 161 6th Avenue.

RECORD TIMING CHART

A disc timing chart for professional
studios and high-fidelity fans who cut
their own records is now being offered
by Rek-O-Kut Co., 38-01 Queens Boule-
vard, Long Island City, New York.

Presented in easy-to-read timetable
form, the chart gives the playing time
in minutes for various diameters (in
inches) cut into seven, ten, twelve,
and sixteen inch records, using either
a standard three mil or microgroove
one mil stylus. For standard stylus,
the chart has readings for 33% and
7826 speeds cutting 120 or 150 lines
per inch. Readings for microgroove
stylus are for 33% and 45 rpm speeds,
cutting 210, 216, 240, and 270 lines
per inch.

The 20 cent charge for this chart
covers handling and postage. Send or-
ders direct to the manufacturer.

KROHN-HITE UNITS

Krohn-Hite Instrument Co., 580
Massachusetts Ave., Cambridge 39,
Mass. has issued a short form cata-
logue which pictures and describes its
Model UF-101 power amplifier, the
Model 440A RC oscillator line, two
models of its regulated power sup-
plies, and variable electronic filters in
six versions.

Write the firm direct for a copy of
Catalogue B.

WORLD RADIO'S "PRIMER"

World Rudio Laboratories, 3415 W.
Broadway, Council Bluffs, Iowa, is
offering readers of this magazine cop-
ies of its new “High Fidelity Primer”
without charge.

In addition to carrying information
on what to look for in buying a hi-fi
system to suit a specific purse and
purpose, the booklet also includes cat-
alogue data on a wide variety of tun-
ers, amplifiers, speaker systems, speak-
er enclosures, speakers, recorders, rec-
ords, miscellanesous audio accessories,
ete.

The equipment of well-known audio
manufacturers is included, along with
pricing data and other pertinent in-
formation.

October, 1956

LISTEN

PROGRESS MAKES WASTE

It takes courage to discard plans and models . . . especially when °

they involved time and effort. Yet, we at University, do just that!

In our almost fanatic dedication to achieving perfection, we
carry the development of new products to the highest degree
possible. In this exacting process, things which do not meet our
rigid requirements find their way into the waste basket. Actus,
ally this kind of waste makes real progress.

Too often items are rushed onto the market before they are
ready. We introduce products only when they've conformed to
traditionally high University standards (customers have always
found them worth waiting for).

This philosophy of business has made us countless friends who
look to University for the latest developments in loudspeakers.

Today—University is the leading specialized speaker manufac- .

turer. There are more satisfied users of University speakers

than of all other speakers combined. The University label on a

speaker is a guarantee of trouble-free operation and verformn-
ance that conforms to specs.

That’s why University “sells on sound.” Our engineering depart-
ment will gladly consult with you on any technical requirement,

UNIVERSITY LOUDSPEAKERS, Inc., 80 ‘So. Kensico Ave., White Plains, N. Y.
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ATLAS SOUND CORP.
1446 — 39 St., Brooklyn 18, N. Y.
Send FREE Buyer’'s Guide to save me money on

public address Loudsp s, Microph Stands
and accessories.

Name Title

Firm.

Type of B
Address.

City Zone__ State.

HOW to SAVE MONEY

on LOUDSPEAKERS

and MIKE STANDS

Fill in coupon and
find out how ATLAS
proves that better
know-how can' pro-
duce better products
at lower cost to you.
Depend on world-
famous ATLAS — the
complete gquality line
with specialist know-
how since 1930.

BTLAS sounp core.

1446- 39th. Street, Brooklyn 18, New York
tn Conoda: Atlas Radio Corp., ltd., Toronto, Ont.

RCA Color Sets
(Continued from page 49)

as well be made when the new color
receiver is installed rather than wait
for the next storm.

Circuits

The new RCA color TV receivers
use, in addition to two crystal diodes,
27 tubes, including the “B+” and
high-voltage rectifiers. Operating con-
trols are located at the upper right of
the set, either on the front panel or on
the side, and consist of the v.h.f. (and
u.hf., when furnished) channel selec-
tors, fine tuning, ‘‘on-off” switch, and
brightness and volume controls. A set
of secondary controls is located below
the screen, covered by a small hinged
panel. Some of these are screwdriver
adjustments; those which have knobs
and can be manipulated by the cus-
tomer are the horizontal and vertical
hold, hue, chroma gain, and contrast
controls. At the rear of the receiver
are the vertical and horizontal center-
ing, focus, width, and killer threshold
controls.

The hue and chroma controls should
always be adjusted together with the
contrast control because color satura-
tion and over-all picture contrast are
closely interdependent. The hue con-
trol determines color phase and there
can only be one correct setting, that
setting when red appears as red, green
as green, and flesh color looks most
natural.

While some of the earlier color re-
ceivers already used two printed-wir-
ing boards, the new RCA series of
receivers use six such boards. These
are used for all sections of the re-
ceiver except the power supply, high-
voltage circuit, and the tuner. The
various controls and the power, audio,
and vertical output transformers, and
similar components, are mounted di-
rectly on the chassis.

The circuit and components used in
the “Special” series receivers are prac-
tically identical with the chassis used
for the “Super” models. Both feature
a new triode color demodulator sec-
tion which is a departure from the
pentagrid synchronous demodulator
circuit found in the RCA ‘“DeLuxe”
series. At the same time, the new
triode demodulator system is quite
different from the high level triode
demodulator system used by so many
RCA licensed manufacturers.

It appears that in 1955 when the
RCA Laboratories first announced and
released its version of a 24-tube color
receiver, most of the licensees immedi-
ately worked on improving that par-
ticular system. The RCA Victor di-
vision, however, followed a somewhat
different path, and developed a dif-
ferent color demodulator and color
synchronizing section.

There are certain advantages in the
high level demodulator circuit, the
most important of which is tube econ-
omy. But there also appear to be

www americanradiohistorv com

disadvantages and in the case of RCA
Victor, the use of additional tubes was
preferred.

The circuit of the “DeLuxe” color
receiver models uses two 6BY6 penta-
grid stages as synchronous demodula-
tors followed by three triodes acting
as the three color-difference video
amplifiers. In the “Super” and “Spe-
cial” models, two 12AT7 dual triodes
are used and they provide the three
color difference signals directly. The
“Del.uxe” receivers also use a two-
stage sound i.f, circuit and three loud-
speakers.

It is significant that even in the
low-priced model, the $495 ‘“‘Aldrich,”
a total of 27 tubes is used. The only
apparent economy in that particular
receiver is in the extensive use of
printed-wiring subassemblies which
are identical in most instances with
the subassemblies used in the “Super”
and even the “DeLuxe” series.

"Corona Loudspeaker"
(Continued from page 57)

trodes and found that each produces
a wind, the “positive” wind being
stronger than the ‘“negative” one. Plac-
ing the ring or grid nearer the positive
electrode, he found that by suitable
combinations of voltage and position
he could adjust the positive wind to
equality with the negative, so that
with no signal input there is no “net”
wind and that “an alternating poten-
tial applied to the grid causes the air
to pulsate and hence to become a
source of sound.” This, then, is an
embryonic loudspeaker capable of pro-
ducing a pure a.c. output. See Fig. 2B.

The amount of sound produced by a
single corona triode is very faint, so
that it becomes necessary to parallel
or stack a number of them. The first
small model was constructed with a
needle spacing of one-half inch, and
with an area of a quarter of a square
foot, as shown in the photograph.
(Fig. 1.) Even this is still too small
to produce any real volume, although
it could be heard in the back row at
the demonstration given before the
AES, which was in a fair-sized record-
ing studio. It is likely that at least
four square feet of area will be re-
quired to produce adequate volume for
home hi-fi systems, and this is still
fairly small when compared with some
of the better wide-range conventional
speaker systems. Also it is possible
that further research will improve the
efficiency factor and thus reduce the
size requirements. For theater and
auditorium use the area would have
to be increased proportionately to the
power outputs required, or a number
of “standard-sized” units could be
driven in parallel. The cubic area re-
quirements are likely to be non-criti-
cal, since the device itself can be made
very thin, and it is only necessary to
provide suitable baffling to preserve
the low-frequency response. This will
probably be of the infinite baffie type,

(Continued on page 127)
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The Book that Launched
Thousands of Careers is

yours FREE in a new edition

OW YOU CAN BE SUCCESSFUL

TELLS

IN RARIO-TV-ELECTRONICS

YOU CAN PLOD ALONG for years,
getting paltry increases, enjoying
little security, finding your work dull
and drab.

Then something happens. Things
look up. Your earnings rise.

“Luck,” some may say. “Con-
tacts,” others may suggest.

But in your heart, you will know
the answer: “Training.” And it all
may have started the moment you
sent for a free booklet, *“Your Future
in the New World of Electronics.”
This booklet tells you where you
stand in Electronics.

Tremendous expansion leaves
this gigantic industry pleading for
trained men. Top manufacturers sold
billions of dollars worth of electronic
merchandise in 1955. By 1960, the
radio-electronics industry should do
no less than 15 billion dollars per year,
not counting military orders.

Today, there are over 132,000,000
radios in use. There are 38,000,000
TV sets and 477 TV stations in opera-
tion. Color TV is coming into high
gear. Countless positions must be
filled—in development, research, de-
sign, production, testing and inspec-
tion, manufacture, broadcasting, tele-
casting and servicing. To fill these
posts, trained men are needed —men
who somewhere along the line take
time to improve their knowledge,
their skills. Men who, today, perhaps,
take two minutes to send for a booklet.

“Your Future in the New World
of Electronics” shows how CRE1

Home Study leads the way to greater
earnings through the inviting oppor-
tunities described above.

However, CREI does not promise
you a ‘“‘snap.” With an accredited
technical course such as this, you

MAIL THIS

POSTCARD TODAY

See Our Ad On The Next Page

Send for Your Free Copy Toda_y! |

must study to convert your ambition
into technical knowledge you can sell
in the fabulous Electronics market.

Since 1927, CREI has provided
thousands of professional electronics
men with technical educations. Dur-
ing World War II CREI trained
thousands for the Armed Services.
Leading firms choose CREI courses
for group training in electronics,
among them United Air Lines,
Canadian Broadcasting Corp., Trans-
Canada Airlines, Douglas Aircraft
Co., Glenn L. Martin Co., Columbia
Broadcasting System, All-American
Cables and Radio, Inc., Gates Radio
Co., Canadair Ltd., Federal Electric
Corp. and U. S. Information Agency
(Voice of America).

CREI courses are prepared by
recognized experts, in a practical,
easily understood manner. You get
the benefit of time-tested study
assignments, of personal supervision
of a CREI Staff Instructor who knows
and feaches you what industry wants.
You learn on your own time, during
hours selected by you. This complete
training is the reason graduates find
CREI diplomas keys-to-success in
Radio, TV and Electronics. CREI
alumni hold top positions in America’s
leading firms. CREI’s Placement
Bureau finds better positions for ad-

HLE
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UIDED a4
Comp 88iLrg . g,
s,w“;"zns . ‘!"°~Au~nc ERVO o
o CASTING AM AL »
I LITARY « Navy L "rv .
°””UNlCAha~g
A’ANurAc,-umNe

Brand New Edition
Now Available

answers important questions on newest

including Radar, Guided Missiles,

Electronics, Communications and
Electronics Manufacturing.

vanced students and graduates. Al-
though CREI does not guarantee
jobs, requests for personnel far exceed
current supply.

Now is the time of decision. 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 answer
is: Technical Training . ..and will-
ingness to learn. Together they will
bring you increased earnings in this
new Age of Electronics. Fill out the
postage-free reply card 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 THIS POSTAGE-FREE POSTCARD TODAY

Brings you completely up to date—
career developments in Electronics—
Servomechanisms, Computers, as well

as Aeronautical Electronics, Broadcasting
(AM, FM, TV), Military, Navy and CAA

CAPITOL RADIO ENGINEERING INSTITUTE To help us answer your requesi
ECPD Accredited Technical Institute Curricula infe”igenﬂy, please give the fol-
3224 16th St, N. W., Washington 10, D. C.| lowing information:
EMPLOYED
{R. N. Oct., 56) Bﬂ\ B Y s e e e e
Please send me your course outline and FREE Illustrated Booklet
“Your Future in the New World of Electronics”. . . describing oppor- TYPE OF
tunities and CREf home study courses in Practical Electronic Engineering. PRESENT WORK.....oooooiiciie
CHECK U Practical Radio Electronics Engineering | s e o
FIELD OF [3 Broadcast Radio Engineering (AM, FM, TV) SCHOOL
GREATEST 1 Practical Television Engineering BACKGROUND
INTEREST [J Practical Aeronautical Electronics Engineering
Name_ . ________ .. ____Age_ ELECTRONICS
EXPERIENCE. ...
Street_ .. __ .
IN WHAT BRANCH OF ELECTRONICS
Gty ety mp——— e _Zone___ _State_ . _ _______ ARE YOU MOST NTERESTED?

Check: ] Home Study ] Residence School
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CREI prepares you

quickly for success In

The future is in your hands!

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

CREI Home Study . . . -
The Quick Way to Get There.

La

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

Industry Recognizes
CREI Training.

CREI courses are prepared, and taught
with an eye to the needs and demands of

BUSINESS REPLY CARD
No Postage Stamp Necessary If Mailed in United States

3c Postage Will Be Paid By
CAPITOL RADIO ENGINEERING INSTITUTE

3224 16th Street, N.W.

Washington 10, D. C.

industry, so your CREI diploma can open
many doors for you. Countless CREI grad-
uates now enjoy important, good-paying
positions with America’s most important
companies. Many famous organizations
have arranged CREI group training for their
radio-electronics-television personnel. To
namea few: All American Cables and Radio,
Inc.; Canadian Broadcasting Corporation;
ColumbiaBroadcasting System ; Gates Radio
Company; Hoffman Radio Corporation;
Federal Electric Corporation; Glenn L.
Martin Company; Douglas Aircraft Co.;
Pan American Airways, Atlantic Division;
U.S. Information Agency (Voice of
America); Canadair Limited ; Trans-Canada
Air Lines; United Air Lines. Their choice
for training of their own personnel is a
good cue for your choice of a school.

Benefits Felt
Right Away.

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

SERVO-
MECHANISMS

COMPUTERS

AERONAUTICAL
ELECTRONICS

BROADCASTING,
AM, FM, TV

MILITARY, NAVY,
CAA ELECTRONICS

COMMUNICATIONS
ELECTRONICS

MANUFACTURING

CRE| also offers
Resident Instruction

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

Pays FOR ITseLF QuickLy. Your very first
raise could repay your investment in CREI
training, and leave you a profit the very first
year. Your increases in pay thereafter are all
pure profit, and you’ll be prepared for many
more promotions and pay raises in the
future years of your life.

ELECTRONIC
TECHNICIANS

insula Co. has
?::‘ 1st class elec-
jeians to WOI

Growing

Z

Only thoge‘mg
'eqil;\?}mt;?‘(r:‘ommer_cial exp%l(')l-
?nce will be consatilgzgd.apphp-
i a
p arlesr ¥ eCsaﬁo 1\:[11"1 McQueene{,
%)aA 4-4733 for appomtmcler;c.
ALTO SCIENTIFIC Eoé'r :
855 COMMERCIA :
PALO ALTO

From San Francisco Examiner, April 1, 1956

Industry Calls for CREI
Training by Name . ..
So Should You!

Here you see an actual help-wanted ad, one
of many which specify “CREI or equal”
training. This proves that industry approves
CREI training, even insists on it!

Send card today for
this fact-packed
hooklet. It's free.

Take 2 minutes to send for this booklet right
now. We’ll promptly send your copy. The
rest—your future—is up to you.
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SOUND ADVICE!

New Isophon

ELECTROSTATIC

TWEETERS

Easily included
in your present circuiis!

% Better performance in higher
frequencies (7000-20000 cycles)

* Compact, space-saving

% Substantially lower cost

% Remarkable brilliancy of sound
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STHS5/16
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ARNHOLD
CERAMICS, INC.

1E.57th Street, New York 22, N.Y.
October, 1956

and consist of a fairly shallow en-
closure filled with suitable material to
absorb the backwave.

Thus far the efficiency of the “Corona
Loudspeaker” is roughly comparable
to that of electrostatic speakers, if
one takes as a measure of efficiency
the available sound output per unit of
area. If we attempt to measure effi-
ciency, however, on a “watts in”
versus “watts out” basis, we run into
difficulty because conventional speak-
crs require watts of audio power,
whereas the “Corona Loudspeaker”
requires only an audio voltage to drive
it, irrespective of its size, and the
power comes from a d.c. source across
the needles.

The frequency response of the “Co-
rona Loudspeaker” is much smoother
than that obtained with cone type
speakers, and it is expected that in its
perfected form it will be essentially
flat from zero to or beyond the upper
limit of audibility. Even in its present
form there is no audible resonant fre-
quency at the low end.

In the single-ended form, as shown
in Figs. 1, 2A, and 2B there is a certain
amount of distortion in the output.
Fortunately, however, the device lends
itself with equal facility to a push-
pull configuration, as shown in Fig. 2C,
and it is expected that in this version,
together with further refinement and
the possible addition of over-all nega-
tive feedback, the output should be
characterized by a vanishingly low
distortion content. In the push-pull
form there will be the additional ad-
vantage of having the outer electrodes
at ground potential, which should
eliminate any possible shock hazard.

Audio engineers who have seen and
heard the “Corona Loudspeaker” even
in its present elementary form are
considerably impressed with its possi-
bilities, and some have expressed the
opinion that it may well be the “loud-
speaker of the future.” However, you
will not be able to buy one next week,
and possibly not for another year or
so, since further research and devel-
opment are required to determine all
the optimum parameters, both me-
chanical and electronic, before it can
be produced commercially. But when
it does reach the market, the “Corona
Loudspeaker” should prove to be a con-
tender in the hi-fi sweepstakes.

BRIGGS' HI-FI CONCERT

ILBERT A. BRIGGS of Wharfedale
Wireless Works in Great Britain will
present his Second Annual High-Fidelity
Concert-Demonstration at Carnegic Hall,
New York City, Wednesday, October 3rd,
at 8:30 p.m.

The program, planned with the coop-
eration of British Industries Corp.,
Columbia Records, Inc., RCA Victor, and
Westminster Recording Co., will feature
both “live” and recorded performances
which will be “compared.”

The Garrard equipment for the pro-
gram will be operated by Harold Leak,
designer of the British amplifiers bear-
ing his name. The entire program will
promote an appreciation of the science
and art of sound reproduction.
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: Give your customers
fine music reproductior

with their cbnvéﬁtiuﬁ:é.l

p_hbnogfaphs by

installing the

V/ 4 . ¥ /4
WZM/
Ceramic

Phono Cartridge

The WCI10 “Twin-Lever" Improvement Cartridge has ¢
peak-free frequency response from 40 to 12,000 cps
It makes conventional 'phonogrcphs sound better thar
new—and its low list price enables you to make a sale

every time you suggest a "Twin-Lever” Cartridge.

The "Twin-Lever" replaces and outperforms 157 three.
speed, plastic-cased cartridges, crystal or ceromic,

turnover or single needle.

It is easily installed in any tone arm with standard V2"
mounting centers. Needle replacement can be accom-

plished in seconds—without tools—with the cartridge

in the arm.
MODEL WC10 MODEL w(C10D
List Price. ... ... ... $9.50 | List Price....... .. $34.00

with a 1-mil diamond and
a 3-mil sapphire needle

@D T 3 D

SHURE BROTHERS, INC.

Microphones—Electronic Components
210 HARTREY AVENUE « EYANSTON, 1L LINOILS

with two sapphire needles
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Superlor s New Model 770-A
The FIRST

Pocket-Sized

YO T-OHM
IAMMETER

USING THE NEW "FULL-VIEW” METER

Specificatio

ns

71% MORE SCALE AREA

Yes, although our new FULL-VIEW
D’Arsonval type meter occupies
exactly the same space used by the
older standard 212" Meters, it pro-
vides 71% more scale area. As o
result, all calibrations are printed in
large easy-to-read type and for the
first time it is now possible to obtain
measurements instead of approxima-
tions on a popular priced pocket-sized
V.0O.M.
® Compact — measures 3%" x 5%" x
2%". ® Uses “Full View” 2% accurate,
850 Microampere D’Arsonval type meter.
® Housed in round-cornered, molded
case. ® Beautiful black etched panel.
Depressed letters filled with permanent
white, insures long-life even with con-
stant use.

6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/3000 Volts. 6 D.C.
VOLTAGE RANGES: 0-7.5/15/75/150/750/1500 Volts. 2 RESISTANCE
RANGES: 0-10,000 Ohms, 0-1 Megohm. 3 D.C. CURRENT RANGES:
0-15/150 Ma., 0-1.5 Amps. 3 DECIBEL RANGES: —6 db to - 18 db,

- s o S,

Superlor s New Model 670-

SUPER-METER

A COMBINATION VOLT-
OHM MILLIAMMETER
PLUS CAPACITY RE-
RCTANCE INDUCTANCE
AND DECIBEL MEAS-
UREMENTS.

D.C.VOLTS: 0 t0 7.5/15/75/150/
750/1,500/7,500 Volts. A.C.
VOLTS: 0 to 15/30/150/300/
1,500/3,000 Volts. OUTPUT
VOLTS: 0 to 15/30/150/300/
1,500/3,000 V. D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15
Amperes. RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10
Megohms. CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good-Bad
Scale for checking quality of electrolytic condensers). REACT-
¥ ANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms. IN-
g ] DUCTANCE: .15 to 7 Henries 7 to 7,000 Henries. DECIBELS: —6
to 118, 114 o 1-38, --34 to 1-58.

b ADDED FEATURE:
Built-in ISOLATION TRANSFORMER reduces pos-
sibility of burning out meter through misuse.

P
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—

-4 14 db to + 38 db, -+ 34 db to -}- 58 db.

The Model 770-A comes
complete with self-contained
batteries, test leads and all
operating instructions.
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! The Model 670-A comes

i housed in a rugged crackle-

finished steel cabinet com-
plete with test leads and
operating instructions.
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Superior's New
Model TV-60

» The line cord,

FEATURES

A sensitive, accurate Volt-Ohm-Milliammeter
with glant meter and mirrored scale,

An accurate direct-reading Capacity meter.
A Kilovoltmeter.

An R.F, Signal Tracer.

An Audio Signal Tracer.

Giant recessed 6%z inch 40 Microampere
meter with mirrored scale assures accuracy
and easy-reading. All calibratiens are printed
in large easy-to-read type. Fractional divi-
sions are easily read with the aid of the
mirrored scale.

Try for IO doys before you buy' If completely sahsﬁed send down payment
Lclimnn nb indisntad manthlv rata . NO INTEREST, OR

20, 000

Includes services never before pro-
vided by an instrument of this type.

used only when making Ca-

pacity meosuremenl’s. need be plugged in
only when using that service. [t is out’
of the way, stored in its pliofilm com-
partment at all other times.

» A built-in Isolation Transformer automatis
cally isolates the Model TV-60 from the
power line when the capacity service is
in use.

» Selected, 1% zero temperature coefficient
metallized resistors are used as multipliers
assuring unchanging accurate readings on
all ranges.

» Use of the latest type of printed circuit
gquarantees maintenance of top quality
standard in the productlon runs of this
precise instrument,

» A new Improved type of high-voltage

probe is used for the measurement of high

voltages up to 30,000 Volts. This_service will
be required when servicing color TV receivers.

Simply plug-in the R.F. probe and convert the

Model TV-40 into an efficient R.F. SIGNAL

TRACER permitting the measurement of stage-

gain and cause of trouble in the R.F. and I.F&

circuits of A.M., F.M,, and TV receivers,

Plug in the Audxo probe and convert the
Model TV-60 into an efficient AUDIO SIGNAL
TRACER. Measure the signal levels and com~
parative efficiency of hearing-aids, public:
address systems, the amplifier sections of
Radio & TV receivers, etc,

L. with book of instructions; pair
" of standard test leads;

OHMS PER VOLT

LLMETER

Read and compare features and
specifications below!

SPECIFICATIONS
8 D.C. VOLTAGE RANGES: (At a sensitivity of 20,000

Ohms per Volt} 0 to 15/75/150/300/750/1500/7500/

30,000 Volts.

7 A.C. VOLTAGE RANGES: {At a sensitivity of 5,000 Ohms
per Volt} 0 to 15/75/150/300/750/1500/7500 Volts.
3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms, 0.20

Megohms.

2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd.
S D.C. CURRENT RANGES: : 0-75 Micronmperes, 0 to 7.5/

75/750 Milliamperes, 0 to 15 Amperes.

3 DECIBEL RANGES: — 6 db to | 58 db.
R. F. SIGNAL TRACER SERVICE:

Enables following the R.F. signal from the antenna to
speaker of any radio or TV receiver and using that signal
as a basis of measurement to first isolate the faulty stage
and finally the component or circuit condition causing the
trouble,

AUDIO SIGNAL TRACER SERVICE:

Functions in the same manner as the R.F. Signal Trac.
ing service specified above except that it is used for the
location of cause of trouble in all audio and amplifier

$5 2 NET

Model TV-60 comes_complete

high-
voltage probe; detachabe line
cord; R. F. Signal Tracer
Probe and Audio Signal
Tracer Probe, Pliofilm bag for
all above accessories is also
included.  Price complete.
Nothing else to buy. Only

APP ROVA

—-NOCO.D.

...... e

FINANCE CHARGES ADDED If not comple!e]y scmsf‘ed return to Us, no

exnlanation. necessary, (see approval form on page 131 for complete details.)

PR e

e S g

e e

e SN

R


www.americanradiohistory.com

Superior’s New
Model 1C-55

GFERATING INSIRUETIONS
(o MPDEL TC-8S

TUBE TESTER

Speedy, yet efficient operation s accomplished by:

1. Simplification of a;] 2 Eliminati
time . 100 of old style sockets used f i i
Ing and controls. 5h7, 59, etc.) and providing sockets anodr g?rscta?tgsofbso'ef? e e Zi
You can’t insert a tube in wrong socket e dnar L T
It is impossible to insert th i Siicery
i e tube in the wron cking for shorts and leakages u
using the new Model TC-55. Separate sockegtgoglr(:tl\;vs’:a%" sectiond an o e term[nals? Con‘%iiﬁ;s et arioy

one for each type , . ity between varioy
SOCket it can bg?estoefd,twe base. If the tube fits in the i ¥

*“Free-point” element switchi one pin. In such cases the eleme i i

Igﬁac%wel Tt ) i”COfDOra';:ar;g:y::sva designed element often completes a circuit, nt or internalconnectior
I Switch system which red BileeM Elemental switch .

obsolescence $0 ap 1 reduces the possibility of Wiiches are numbered in strict acco i
as a filament pin a:gst%':tveolnt].;g'em:m‘l'l\gy D may be used gnh:?)f stpheeu“f)a?o'n' f Pancemity
and any other pin, or even t Pplied between that pin 1y fact thatmtrfe Amgggitgg; lfrgptrovsi‘ments, we believe, is
Checks for shorts and e all numbered in e st-action snap switches are
The Model TC-55 provi;::ggss'::ﬂ;een all Slements numbering system).(a'lgrtuascciof"tjﬁncelw'th e standard R M.A.
per sensitive method of  No.7of 3 tube is under test butetoi ?q%e;'tistﬁgmér;aﬂ?ﬁ {n pin
0 . ed for that test,

d - S P pe b ns a aris,
ating
The Mode TC-55 ¢o es co ete with ¢ rat tructions nd charts, Housed in rugged steel
extra charge, accommodates tt e teste and book of instructions.

Superior’s New R
Model TV-11 g

SPECIFICATIONS:

% Tests all tubes including 4, 5, &, 7, Octal, Lock- to damage a fube by inserting if in the wrong
in, Peanut, Bantam, Hearing Aid, Thyratron sockef.

Miniatures, Sub-miniatures, Novals, Sub-minars,
Proximity fuse types, etc.

% Uses the new self-cleaning Lever Action Switches

\, for individual element testing. Because all ele-

% Free-moving built-in roll chart provides com-
plete data for all tubes.

% Newly designed Line Voltage Control compen-
sates for variation of any Line Voltage between

menfs are numbered according to pin-number

In the RMA base numbering system, the user 105 Volts and 130 Volf‘s. E ¥
can instantly identify which element is under J* NOISE TEST:,P"OHO'I&C’( 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-11 as faulty elemeants and loose internal connections.

any of the pins may be placed in the rneutral =
y,  position when necessary. e Ty et Twoper

3 ates on 103-130 Volt 60
‘% The Modeil TV-11 does not use any combination ?g";’“;j;ﬁ;’i’;‘uﬁ!hg:ﬁg 50
type sockets. Instead individual sockets are rubbed oak cabinet com- 4

used_for each type of tube. Thus /# is impossible plete with portable cover|

EXTRA SERVICE — The Model TY-1l may type oscillator incorporated in this model
be used as an extremely sensitive Con- will detect leakages even when the fre-
denser Leakage Checker. A relaxation quency is one per minute.

sgionan i g -

Superior's New TRANS-COND“CTANCE

Model TV-12

NEWLY DESIGNED FIVE POSITION LEVER SWITCH

. - .
" Permits application of separate voit
L Tf.sf;&gg&%ﬁ%mm circuit. An gggsrg?r'equiered for both plate and grid of (}:gte
* ;mploys In;p;:‘lleis impressed on the input section under test, resulting in improved Trans-Con
g}-%hﬁ%es agnd the resultant plate current change Unce circuit.

i i ovides the most suitable TETORE
:;egxggsgfres?fnglg{?"grme manr\}er i ~w§rl§h atrlrJI%?ls A transistor ::;?:;ﬂgeﬁ!;': adequatev 1t§ste_?l ctngé

L 3 TV receivers, - : saf dequately tested on
actually operate in Radio & ification factor, plate  under dynamic conditions. The il test
e e and cathode Esion { d istors in that apqroved manner, and q
reSismnce‘and"::é?‘?ge e ?;l r}e?dnsdlirectly on a special “‘transistor only” meter
in one meter 3 rea . ‘.
;ge Model TV-12 will accommodate ail transistors in

’ whether
s NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped cluding NPN’s, PNP’s, Photo and Tetrodes,

it possible to compensate for fiade of Germanium or sili-

t_ransfolrtrggé vne;zr’ig?orl\ts ?o a tolerance of better than g]oan, enher point contact of

'2'2/e o junction contact types.
0«
1v-12 housed in hand-
1 be under test  Model B e
BUTTON—protects both the tu e rugged porta

*::gEghYe instrument meter against damage due to S sellsfor only NET

orm of improper switching.

AI.SO TESTS TRANS'STORS.' overload or other f

s SRR i

SHIPPED ON APPROVA
NO MONEY WITH ORDER—NO C0.D.

: e A e - = __JOROR N

Try for 10 days before you buy ! If completely satisfied, send down payment  FINANCE CHARGES ADDED. If not completely satisfied, return to us, no

after trial and pay balance at indicated monthly rate — NO INTEREST OR  explanation necessary. (See approval form on page 131 for complete details.)
WWW americanradiohistory com
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Vubes

about five dollars, o

which fheoreticdlly
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i

tester. Sound nt :
wayl s fine - byt . j simply doeso 'a picture - tube  sells for $1 ur Model Tv
n't work out 5.85. But, if V.40 CRT.
that 1o stay, then you m ‘fl You believe that Te] Tube Teste,
; ust agree that the o evision is h =
e dlﬁ ere ‘

IS more than justi
justified by the many Yeaeren;e in price

rs of valuabl,

e

service you will
Incident, get out of this ind: ;
ntally, the Model Tv.40 sl'sl;’l:!ésg:[ns,/ble instrument,
LY low-priced CR.T

Tube T
ester,
b Neons are fine
to ut there is no
.goodHESs emission

TESTER

Tests all m q
o ou’aogfn,e':lcally deflected tubes..
eset... inthe ‘Grfon;l' -in the set

which sells for

PICTURE TUBE

A complete pi
e picture ty
than the price of a ‘l’:e tester f

The Model :
contu;nedle TV-40 is o

or little mor.
make-shifs csdapfer!!e

includin Teur
tests pictyre 9 builtin
] tubes ; pPower suppl Sp
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increasing number of Y by the well estab)
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ished emiss;
Q
. EASY 7O ysE. scale. "
Simply insert ]
110 volt A.C.
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est for open elements
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outlet, then attach
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Model Tv.40 C.R.T. Tube
absolutely
ng else to
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Superior’s New
Model TV-50

\-inclusive GENERATOR which provides ALL the outputs for servicing:
o Black and White TV @ Color TV

A versatile al

| AM. Radio ® F.M. Radio ® Amplifiers

7 Signal Generators in One! z
1 Bar Generator

F——

R.F. Signal Generator for AM,
R.E. Signal Generator for .M. # Cross Hatch Generator

Audio Frequency Generator # Color Dot Pattern Generator :
1 Marker Generator ‘

roncTion
orcror

v
1%
v

GENERATOR (FOR A
pOT PATTERN R \ Model TV-50

1 you will be able

MARKER GENERATOR: The
includes all the most

THE MODEL TV.50
comes absolutely com-

L“/.w-u
R zi ¥ @ R. F.TSI(HIU\Ii 'IgEyOEéA- VARIABLE AUDIO FRE- BAR GENERATOR: The
L oo TOR: The Model TV-5 en- . - .
. - ometer provides complete cov- QU.E!‘CY GENERATOR: In Model TV-50 projects an ac
v o @,’ erage for A.M. apdlg‘.}\l;. align- addition to a fised 400 cycle tual Bar Pattern on auy v
aald ment. Generates Radio T sine-wave audio, the Bodel X L
B ' Sefoe quencies, from 100 Kiloeyeles N Receiver Screen. Pattern will
B 7 to 60 Megacycles on funda- TV-50 Genometer prosides & . -
{ B mentals and from 60 DMega- variable 300 eycle to 20,000 consist of 4 to 16 borizontal
cycles to 180 Megacyeles on i W s ical b
powerful harmonics. cycle peaked wave audio signal. bars or 7 to 20 vertical bars.

50

L]|

CROSS HATCH GENERA-

TOR: The Model TV-30 COLOR TV): Althoug t
Genometer will project 8 to use most of your regular standard frequently needed marker points. The N 1ded
cross-hateh pattern on any equipment for servicing Color TV, the one  following markers are provided: 189 plete with shielde |
TY picture tube. The pattern gddit(i;fm_ whtich ’il‘sln 'I‘)mélséc”ttxs a Dot P@t& 11\8602(%{260 Iii.(.)(‘)ial(ichc.i G(?OO IIE?:' leads and operating i

ern Generator. The Dot Pattern projecte - » 3 s
be Dot Pattel Pihy the 2000 Ke:'2500 Ko 8573 Ke. 4.5 tnstructions. NET
c.

will* consist of non-shifting
horizontal and vertical lines
interlaced to rovide a stable
cross-hatch effect.

on any color TV A
Slodel TV-50 will enable you to adjust Me., 5 M

for proper color convergencs.

c™ X .
is the color burst frequenc

579
)

Only sevsercrovesssosas

. - PR e o0 e < :

SHIPPED
NO MONEY

Try .for 16 days l;e.fore yol; bu ! 1F complet atis \
! y ! If completely satisfled, send d
after trial and pay bal at indicated thly rate —nNO "I:;E‘I’tg;"g:

I

TH OR

%
Ly N S R S s 8

ST e 50 -

st iy
ziN'ANCf. CHARGES ADDED. If not completely satisfied, return to us, no
planation necessary. (See approval form on page 131 for complete details.) i
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Superior's New Model TV-80

The Model TV-80 is a practical Radio
include those requirements which are
primarily for laboratory and research

When you read the specifications wh

age Radio-TV Serviceman, SUPERIOR is
low-priced scope which provides maxi

SPECIFICATIONS g
‘,
¥ Push-pull vertical and horizontal
amplifiers. “
## Cathode follower vertical input circuit.
2 ” High vertical amplifier sensitivity. .02 I
e S volts (20 MV.) per inch.
¥ Vertical frequency response flat within v
2 db from 20 cycles to 500 Kc. >
V¥ Vertical square wave response from 20
cycles to 50 Kc. o
¥ High horizontal amplifier sensitivity. .05
volts (50 MV.) per inch.
¥ Horizontal frequency response flat within

3 db from 20 cycles to 200 Kc.
” Wide range horizontal phasing control.

Model TV-80 comes housed in rugged steel cabinet.
Complete with book of instructions........._. only

ILLOSCOPE

& TV Oscilloscope. It does not
provided in Scopes intended
work. It does include all the

services required for Radio TV Servicing.

ich follow, you will find not a

single Radio & TV service requirement has been omitted. Yet, by
eliminating “laboratory” features rarely if ever needed by the aver-

able to offer a comparatively
mum usage.

Internal linear sweep from 10 CPS to
30 Kec.

Positive and negative sweep synchroni-
zation.

Direct reading peak fo peak voltage
calibrater.

Built-in 60 cycle sine wave sweep phasing
control.

External beam modulation connections.

Direct deflection plate connections easily
accessible.

Non-glare removable calibrated graph
screen.

1212

READ THIS!! READ THIS!! ~ READ THIS!!

You don’t pay for the Tester you sélecf until AFTER you
have examined it in the privacy of your home! All models Y

SHIPPED ON APPROVA
NO MONEY WITH ORDER —NO C 0.D.

Yes, when you send in the coupon (below) you are rate with not one penny added for interest or
merely giving us permission to submit the item(s) you finance charges! If not completely satisfied (we can't
select for your approval. If, after trying it you decide  please everyone) you simply return the unit to us; no
to keep it, then and only then do you send us the down explanation necessary. : L

payment and pay the balance at the monthly indicated

[}
I {J Model 670-A. .Total Price $28.40 O Model TV-12. Total Price $72.50 |
| MOSS ELECTRONIC DISTRIBUTING CO., INC. Sttt i & N Ao $22.50 within 10 days. Balance |
! DEpt. 0-288, 3849 Tenth AVE., New York 34, N. Y. monthly for 6 months. $10.00 monthiy for 5 months. |
l Please send me the units checked. I agree to pay down payment within O Model TV-11 Total Price $47.50 O Model 770-_A Total Price $15.86 |
| 10 days and to pay the monthly balance as shown. It is understood there $11.50 within 10 days. Balance $3.85 within 10 days. Balance $4.00 |
| will be no finance or interest charges added. It is further understood that $6.00 monthly for 6 months. monthly for 3 months. ,

should I fail to make payment when due. the full unpaid balance shal! be-

I come iImmediately due and payable. (0 Model TV-40 .Total Price $15.85 0 Model TV-60 Total Price $52.60 I
| $3.85 within 10 days. Balance $4.00 $12.50 within 10 days. Balance |
| monthly for 3 months. $8.00 monthly for S months. l
I NamMe. . oottt e, EBYEE + + « X FPLTTEYS . PP O Model TV-50 Total Price $47.50 O Model TV-80~Total Price $127.50 I
| $11.50 within 10 days. Balance $27.50 within 10 days. Balance '
| $6.00 monthly for 6 months. $20 monthly for 5 months. l
| ' O Model TC-55. . Total Price $26.95 I
I $6.95 within 10 days. Balance $5.00 |
| Zone....State.......... .. monthly for 4 months. All Prices net, F.0.8., N.Y.C. |
|
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NEW RESIST-0-CARDS

offer coﬁmlete BT Resistor coverage
in 6 new balanced assortments

et

Save 40% of Resistor costwnh

i

{i“.ew IRC Resist-O-Cards covering all requirements for

¥, 1 and 2 watt Type BT carbon composition reszist;é”}is
| . o . :

A -

p Choice of values—most popular or often needed
b Al resistors factory-fresh, standard 10%, tolerance

B All resistors identified by RETMA Color Coding plus
printed values on card

b Easy way to buy—all needed values pre-selected
for you

D Hang cards near bench—select resistors instantly

D@ Resist-0-Cards too !

Two assortments of IRC Type PW
power wire wound resistors in
popular values: Resist-O-Card
#19—twenty 7 watt resistors
only $6.60; Resist-O-Card # 20
—twenty 10 watt resistors
only $7.20.

o o
> Tension-Grip
Nut Drivers

FOR STARTING. . . . holds and drivesin one operation.

FOR REMOVING... holds nut or hex screw auto-
matically —will not drop!

SOCKET SIZES... %' to ¥2'".
See your IRC Distributor for these items.

INTERNATIONAL
RESISTANCE CO.

Dept. 482, 401 N. Broad St,, Phila. 8, Pa.

In Conada : International Resistonce Co.,
Ltd,, Toronto, ticensee

Spot Radio News

(Continued from page 16)
L

changes in pressure and temperature within very short
distances, in contrast to the uniformity assumed in classi-
cal theories. Thus, the classical assumption has proved in-
adequate for calculating the viscosity of gases surrounding
even relatively slowly moving objects. Considerable effort
has therefore been made to develop mathematical theories
that take the effect of departure from equilibrium into ac-
count. The study of sound propagation provides one of the
more direct experimental checks on these recent theories.

Under ordinary atmospheric conditions and at audio
frequencies, there is no detectable dispersion of sound;
i.e., all these frequencies travel with the same speed. Oth-
erwise, for example, the sounds from a flute and a bass
drum, though emitted simultaneously, would not reach the
back of the concert hall at the same time. When the fre-
quency is raised sufliciently, however, or if the pressure is

correspondingly reduced, an effect known as translational

dispersion occurs.

Translational dispersion can be traced to the non-uni-
form conditions created by the passage of a sound wave.
In one region of the gas, for example, the molecules will
be moving with an average speed in excess of that of the
molecules a little farther on in the direction of propaga-
tion. Ordinarily, the molecular speeds are sufficient to
transmit the excess speed as fast as the wave pulses ar-
rive. At extremely high frequencies, however, or at ex-
tremely low pressures (when the molecules must travel
farther between collisions) only the faster molecules
participate in the transmission process. As a result, the
higher frequencies travel with greater speed.

The Bureau's measurements were made with a double-
crystal interferometer. The essential parts of this device
are two x-cut quartz-crystal transducers for transmitting
and receiving 1l-megacycle sound waves. Electrical cir-
cuits are used for exciting the transmitter crystal and for
amplifying the received signal and measuring its phase
and amplitude. The attenuation and speed of the sound
are determined from the changes in amplitude and phase
of the received signal when the length of the sound path
is altered by shifting the transmitter crystal.

Although called an interferometer, the instrument is not
operated in the interference region, but under conditions
that make the standing waves between the crystals prac-
tically negligible. Under such conditions the received phase
varies linearly and the received amplitude exponentially
with the length of the sound path. The amplitude is pre-
sented by a recorder having a logarithmic characteristic,
and the phase by a conventional recorder. As a result, when
the recorders are driven synchronously with the motion of
the transmitter crystal, the slopes of the straight-line
records give directly the attenuation, and velocity of sound
in the medium.

The studies in Washington are intended as part of a
larger program to accumulate data on the dispersion of
sound in various gases and mixtures of gases, and to corre-
late this data with the available theories. Preliminary
measurements have already been made in air, oxygen,
nitrogen, and hydrogen. During the passage of a sound
wave, it has been learned, energy is transmitted first in
the form of kinetic energy of translation; and a period of
time must elapse before this is shared with the rotational
and then with the vibrational modes. In carbon dioxide,
for example, it requires about 60,000 mean collision inter-
vals for the energy to be transferred to the vibrational
modes. Hence, as the ratio of sound frequency to collision
frequency rises the proportion of energy in the transla-
tional form increases and the sound wave is transmitted
with correspondingly greater speed.

A NEW DEVELOPMENT IN underwater TV, which is ex-
pected to have wide application in salvage operations, sub-
marine engineering, marine biology, oceanography, and
probably, in underwater intelligence in the event of an-
other war, has been announced in England.

132 RADIO & TELEVISION NEWS
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The development, centering about a small hand-held un-
derwater TV camera, can be dropped to a depth of 250
feet. The camera is contained in a 12-inch sphere weigh-
ing about 38 pounds on land, but buoyant in the water.
The camera can be adjusted from a control unit above
water; a diver’s only concern is to position the camera
correctly.

A larger version has also been designed to operate at
depths down to 3000 feet. This model, encased in an alu-
minum sphere 19 inches in diameter, is also weightless in
water, and can be either held in a diver's hand, suspended
by a cable from a moving ship, or propelled by an elec-
trically-operated cradle.

THE ANNUAL NATION-WIDE SEARCH for the amateur
radio operator who performs the most outstanding public
service during the year was announced recently with pub-
lication of the rules for the Fifth Annual Edison Radio
Amateur Award. A principal winner and several special
citation recipients will be chosen from the nation’s 140,000
licensed radio amateurs, said L. Berkley Davis, award
committee chairman and general manager of the electronic
components division of General Electric, sponsor of the

Edison Radio Amateur Award. He said the winners will -

be chosen by four nationally known judges from nomina-
tions submitted by individuals and groups familiar with
public services performed by radio.“hams” during 1956.
The judges will review the candidacies shortly after
nominations close Jan. 3, 1957. Judging will be based on
the amount of sacrifice, ingenuity, and greatest benefit
displayed by amateurs in employing amateur radio in the
public interest. Copies of the rules and a guide to prepar-
ing nominations are available from the secretary of the
Edison Radio Amateur Award Committee, Electronic Com-
ponents Division, General Electric, Schenectady, N. Y.

A COMPATIBLE SYSTEM now making it possible to eco-
nomically combine slow and fast scan television has been
developed in the Electronics Laboratory of the General
Electric Company. The system changes fast TV to slow
scan TV by means of an electronic converter.

Slow scan TV produces one picture every four or five
seconds, contrasted with fast scan which sends thirty pic-
tures per second.

Still in the laboratory developmental stage, the con-
version system promises to widen the combined use of fast
and slow TV in industrial and commercial applications.
Slow scan TV has the greatest possibilities in uses not
requiring transmission of motion, Distortion of the picture
results from movement of the subject. However, pictures
without much action, such as a picture of a check for sig-
nature comparison, can be sent over lines that approach
the telephone line bandwidth and can be received by slow
television monitors. Use of modified telephone lines elim-
inates the need for long hook-ups with a costly coaxial
cable.

THE BOTTLENECK TV station-grant situation con-
tinued to hold down the number of authorizations as this
column was being written. Only a handful of OK’s were
given out, as noted on page 12 of this issue.

COVERAGE OF THE DEMOCRATIC and Republican
national conventions by local radio and television stations,
and newspapers, too, got a terrific boost this year from
special tape recording centers installed both in Chicago
and San Francisco.

The tape centers enabled newsmen to record on-the-spot
interviews, news stories, and special commentaries and
reports. Thousands of feet of magnetic tape, nearly 500
miles of it, were rushed by air express to the newsmen’s
home stations and newsrooms, not only in this country,
but in Canada, too.

A total of 24 tape recorders was on hand for fixed work,
and a number of lightweight portable tape recorders were
also provided for roving coverage.

This unique service was provided to all accredited news-
men, without charge, as a public service, to keep the
American people fully informed on the vital news being
developed at these major political events. . . . . . . L.W.

October, 1956
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Resist-O-Card # 3 1

SAVE A BIG

B Brand New Resist-0-Cards

only 595 each
during Special Fall Sale
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ASSORTME

REGULAR
" VALUE.

SALE

Save on all BT requirements H

Resist-O-Card # 154 100 V4 watt BTS's in 20 most popular values $10.00 $5.95
Resist-O-Card # 16A 100 & watt BTS's in 57 often needed values $10.00 $5.95
Resist-O-Card # 17A 67 1 watt BTA's in 20 most popular values $10.05 $5.95
Resist-O-Card # 18A 67 1 watt BTA's in 45 often needed values $10.05 $5.95
Resist-O-Card # 30 50 2 watt BTB’s in 20 most popular values $10.00 $5.95

$10.00 $5.95

50 2 watt BTB's in 45 often needed valves

‘HURRY'! stocks ARE LIMITED . ..
Order from your IRC distributor NOW!

INTERNATIONAL
RESISTANCE CO.

Dept. 482, 401 N. Broad St., Phila. 8, Pa.

In Canada: International Resistance Co.,
itd., Toronto, Licensee


www.americanradiohistory.com

FALL PRICE SMASH RS )

TOP QUALITY MERCHANDISE

€
RECORD

CHANGER
BARGAINS

COLLARO RCS4: New 3 speed inter-
mix, automatic shut-off, weighted
turntable, plug-in head with Shure
ceramic cart.,

WEBSTER MDL 140: 3 speed intermix,

automatic shut off, dual styli cart. 2 $2] 95
pole motor. Reg. $37.50. J

WEBSTER MDL 140 GE: 3 speed inter-
mix, with GE reluctance RPX 050-A S
cart., dual sapphire styli, automatic 4]

shut off. 4 pole motor. Reg. $40.
$22.93

MONARCH MDL UA6: British made, 8

speed, weighted turntable, intermix,
Less
Cart.

automatic stop and shut off, heavy
duty 4 pole motor, rubber turntable
mat. Reg. $49.95.

WEBSTER NEW 4 SPEED: changer with Magic
Mind. Automatically changes from 3313 to 43
RPM as the record drops. New 16 RPM speed
With ceramie cart, dual sapphire

154 ) RERRE e e e S e SR $24l95
With 4 pole motor & GE RPX050A
Reluctance cart & dual sapphire styl. . $2 8l95

RECORD CHANGER BASES & BOARDS

for the changers listed
BASES...$3.89 MOUNTING BOARDS...$1.95
12” Ball Bearing Phono Slides....... pr. $1.9S

NATIONALLY FAMOUS
GOLDEN CASED RELUC-
TANCE CART TYPE RPX
OS2A. Triple play .003
mill sapphire & .001 mill
diamond. Clip-in Styvlus.

NATIONALLY FAMOUS
RELUCTANCE CART TYPE
O0S50A. Triple play sap-
phire needles for all rec-
ords. clip-in stylus, styvlus

. Stylus pressure pressure

6-8 grams. ... $11|95 6-8 grams..... 6'
45 RPM GARRARD .$3.49 NMONARCH .$2.95
SPINDLES WEBSTER -$2.95 COLLARO .$3.75

5 WATT, 3 TUBE AUDIO AMPLIFIER
TONE & VOLUME CONTROL. With 12AU6; 35Z5;
50L6 & output transformer & extra AC receptacle.
Phono jack input. 71.”7x3” with mtg.

bracketS .............oscosacesaeseovny s
-#5% Grommes Hi-Fi Amplifier Kit
% 110 Watts, 18 watts peak, Resp, 20-
- h ~. 20.000 cps 1 db. Preamp.. 4 in-

E . Hum—8Q db, 29% Harm. Dist
*. at 10 watts. Complete with detailed
step by step instruction manual. all
resistors, condensers, tubes, wire
solder. Easy to make, 2—12AX7, 2—6V6, & $24 95
5Y3. Bass & Treble boost. Limited quantity. Ll

FM-AM TUNER KIT

Easy to assemble. Professional
quality performance. 3 double
tuned IF stages. Foster-Seeley
discriminator, automatic fre-

quency control & defeat. 7 tubes
_ Distortion less than 1%. Hum level
-— Sensitivity 6 microvolts for 20 DB quieting
on FM & 20 microvolts on AM. FM selectivity 200KC
band width 8 DB down: AM 8KC band width 5 DB
down. 54" high x 914” wide x 8" deep. $29 9
Complete with step-by-step instructions. .. =
FM TUNER ONLY—$23.95 & COVER—$3.95
These units are ideal in combination with the Grommes
Hi-Fi Amplifier.

MULLARD HI-FIDELITY TUBES

plus rectifier.

Type Replaces Price | Type Replaces Price

EL34 KT66; 6CA7 $4.35 ] ECCB2 12AU7 $2.20

EL37 6L6; 5881; ECC83 12AX7 $2.50
T66 =3 59 | EF86 Z729;

EL84 6EQS F2.4D 6267 $2.75

ECC81 12AT?7 2.5 | GZ32 S5Vv4; 5U4 $2.95

LOW ¢+ LOW .« PRICES

DYNAKIT
MARK 11

The most compact
high fidelity 50 watt
amplifier made. 100
watlt peak. intermodu-
lation distortion less
than 1% at 50 watts, ’f.'!."‘t! ‘ R »
less than .25 % below et
35 watts. Response R
6-60KC +.5db —+.1db 20-20Kc. Input 1.5 volts
for 50 watt output, Damping factor of 15. 8 and
16 ohm taps. Uses 2-EL34, 6ANS and 5U4GB.
Complete with all components. Prewired XXXP
circuit board. Only to quality parts used
throughout.

D
With bottom co
cage. 27 IDSs ¢ ee et vt aen

New Fisher TR-1
Preamplifier

All transistor pream-
plifier - equalizer. No
hum, no noise, no mi-=
crophonism. 1-13%2
volt battery will last
a year with normal
use. Size 2x4Y3x4Y%.
Response 20-20,000
cps = .5 db. Distor-
tion less than .3%. .
Maximum gain 48 db. 4 inputs. 3 phono inputs
with RIAA equalization for all types cartridges
and microphone input. Output to 1 volt. Output
lead up to 200 feet can be used. Built in switch
and volume control. Perfect for use with the

Dynakit amplifier. $27150

Battery S$1.85. ... .00t .

Metzner
Starlight
Transcription

Turntable oo

Continuously variable speed from 16 to 83 R.P.M.
Built-in illuminated stroboscope. Wow and flutter
less than 40 db below recording level. Massive
machined alumirum turntable with cork mat. Cen-
ter drive, governor controlled motor. No belts, no
pulleys, no cones.

e gy, Momine e $49.50
FAMOUS UTAH

12" COAXIAL
SPEAKER

Latest Design
Parabolic Woofer with
32" Parabolic Tweeter
TS Caa b awith bagnie 89, Deprodueer, SOMEIS vit

COSTS LESS than most speakers. Exclusive built-in
cross-over network ensures a frequency response from

$1288

When in

The handling

capacity is a 2 watts., Ideal
for any custom _installation. Voice
Coil impedance—8 ohms. Shipped in

factory sealed cartons. wt_

9 Ibs.

Sheg.

Send for our complete Hi-Fi Audio Catalog.
N. Y. visit our camera department and complete Hi-Fi
showroom with a full line of amplifiers, speakers, tun-
ers and enclosures. Send card to be put on mailing list.

All merchandise is brand new, factory fresh & guaranteed.

Check or MO of 209 of items as a d

< eposit.
subject to change without notice.

| AIREX RADIO CORP.

Balance C.0.D.,

Mail_& phone orders filled on receipt of certified
F.0.B. factory N. Y. Prices & specifications

64 Cortlandt St.,N.Y.7,N.Y.
Phone CO 7-2137

BOX CHASSIS

L M B OFFERS FREE

inside LMB boxes

10 tested kit diagram projects for the builder. Each
one of these kit diagrams built by a recognized expert.
Kit projects are complete in every detail. Circuit dia~
gram, photo of project both front and rear photo. Rear
photo shows wiring and parts. Detailed instructions
for building, complete parts list and approximate cost.
Complete to build except parts and your distributor
can supply the parts. Ask vour distributor for the list
of LMB kit Diagram Projects.
them, write to

LMB

If he does not have

1011 Venice Blvd.
Los Angeles, 15, Calif.

For All Your

HI-FI REQUIREMENTS
Write us first

Complete stock of Tuners, Amplifiers, Speakers
and Systems, Changers, Turntables, Cartridges,
etc.
Our Consultation Service is
at your disposal.
Write us today.

Suggested Systems from $150.00 and up

SOUND MART UNLIMITED, INC.
DEPT. N, 119 East 59th St., New York 19
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Electronic Thermostat
(Continued from page T3)

do not plug in the thermistor as yet.
Insert tubes and connect power. Set
sensitivity (R:) at about 3% scale.

2. When the unit has warmed up,
check the power supply output voltage
by connecting a d.c. voltmeter across
(Cs. Voltage should be approximately
250.

3. Turn the temperature set control
(R:) through its range and note
whether the relay opens and closes.
The 33,000 ohm resistor connected in
place of the thermistor corresponds
to a sensing element temperature
which should fall about mid-scale on
the dial. If the relay does not work
correctly, connect a high resistance
voltmeter across it and see how much
direct current is going through the coil
as R, is moved (the resistance of the
coil is 5000 ohms, so I equals E/5000).
When working correctly, the quiescent
current through the coil should be
slightly less than 1 ma. Current in ex-
cess of this value may result in the
relay not dropping out when it should.
If everything works satisfactorily but
the quiescent current is a trifle high,
it may be well to raise the value of
the bias resistor R slightly.

Since the phasing of the power trans-
former is not indicated by the manu-
facturer, it will be necessary to deter-
mine it experimentally. When phasing
is correct, the relay will be closed when
the temperature set control is turned
to the high end of the scale, and open
when the control is turned to the low
end of the scale. Should conditions be
found to be reversed, simply change
the wire feeding the relay to connect
to the opposite side of the transformer
high-voltage winding.

4. Disconnect the 33,000 ohm resistor
from across the input connector and
plug in the thermistor. The relay
should now operate somewhere in the
bottom region of the scale. Adjust
the sensitivity control so that the relay
opens and closes when R: is moved by
just a small amount. The unit is now
ready to be calibrated.

Calibration can be performed with a
reference thermometer and a jar of
water. By adding ice to reach the
lower range of the temperature scale
and hot water to reach the upper
range, the calibration can be completed
with little difficulty. Care should be
taken to avoid wetting the electrical
connections to the thermistor.

Since the manufacturer of the ther-
mistor does not guarantee its resist-
ance to close tolerances, the actual
range of the instrument may be found
to be slightly different from its nomi-
nal range. Readjustment may be made
by slight changes in the values of Re
and R, In making changes in .the
measuring circuit, care must be taken
that the thermistor power dissipation
does not exceed 1 milliwatt, since error
due to self-heating may thereby be in-
troduced.

RADIO & TELEVISION NEWS
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MONEYBACK GUARANTEE ON THE
WORLD'S FINEST SERVICE DATA!

Howard W. Sams will prove to you that

PHOTOFACT will help you solve any service problem
FASTER, EASIER, BETTER, MORE PROFITABLY

GET THE PROOF...DO THIS NOW:

,0 2. 3.

Choose a “Tough Nut”’ See Your Parts Distributor Give PHortorAcT the “Acid Test”

Pick a set that’s been giving you Look up the set in the Sams Index With the proper pHOTOFACT Folder
plenty of trouble—the tougher the to PHOTOFACT Folders. In just 60 by your side, start solving your
test, the better the proof. Get the seconds you’ll find the applicable service problem . . .

make and chassis number of the Folder Set. Buy it—take it back to

set ... your shop . . .

THEN, YOU BE THE JUDGE:

If pHOTOFACT doesn’t save you time, doesn’t make the job easier and more
profitable for you, Howard W. Sams wants you to return the complete

Folder Set direct to him and he’ll refund your purchase price promptly.

LEARN FOR YOURSELF HOwW PHOTOFACT
SAVES YOU TIME ON EVERY SERVICE JOB...
HELPS YOU EARN MORE DAILY

HOWARD W. SAMS, I C. « 2203 E. 46th ST. » INDIANAPOLIS, IND.

October, 1956 135
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IN COMPLETELY WIRED
‘TEST EQUIPMENT .

LAFAYETTE $IGNAL GENERATOR - [l "F'7 POCKET AC-DC vom muwrirester
NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED ] ! SEnsitivity an Koth pc and Ac . -
INSTRUMENT OF SUCH ACCURACY AND QUALITY 160 ua 3 Mmergp

BEEN OFFERED AT SUCH A PRICE! - 1% PRECISION
® FREQUENCY 120 KC TO 260 MC ) i RESISTORS
® 120 KC TO 130 MC ON FUNDAMENTALS SILVER CONTACT
o LARORATORY ACCURACY AND QUALITY SELECTOR SWITCH
A completely wired and tested instrument not to_be confused
with units sold in kit form at almost the same price, but with
a quality and accuracy of instruments 3 to 4 times its pr‘igé.

at LESS than the PRICE of KITS!

FULL SCALE RANGES

Six overlapping ranges generate signals of 120KC — 320KC, DC Voits: v.10;

320KC—1000KC, 1MC—3.2MC=11MC, 11MC—38MC and 500; .,.,030'0;, 9-50; 0.
37MC=130MC all on fundamentals with calibrated harmonics Vaits: 0.10; 0. 58": — AC
from 120MC to 260MC, Selector switch gives instant choice 0-1000 Volss .DC' 0-500;
of ranges. Switch gives choice of internal modulation of'400 500 va u"d-soocurrent.-

CPS or use of any external source at other frequencies. For Rest: N ma —
audio_testing the 400 cycle signal can be used separately. _e‘ngggte‘;..o_-wx;oq Meg
ated RF and 400 CPS audio. RF output is in excess of 100,000 +20 to :lsé dio (,Oo d‘t22;
77 =

Qutputs are unmodulated RF, modul 3 0
or_low RF output. Stability is insured 0.775 V)—Ca !
" S ~apaclty: 250

microvolts and jacks are provided for choice of either high

by special circuit design, Has a fine adjustment RF control. AF output is 2-3 volts, AF input is 4 mmfd ¢

volts across 1 megohm. Large cleal 5 inch etched dial plate and pointer are protected by transparent o1 fo +2 mfd—.005 mfd

plastic bezel. Common AF terminals for EXT-MOD input and INT-AF for audio tests eliminate need 1 ."' d—Outpur Ranges: :
andsome gray metal case with -1D; 0-50; 0.500; 0-1000 (& +

for special AF output connectors. Machine engraved panel lettering. H volits

carrying handle, Measures 61/ x 10" x 43%/,”, Comes complete wi
nd plug, Operates on 105-125V 50-60 cycle AC. Shpg. wt., 8 lbs 22.50
" . g -Best Buy in America! A very a

a
LAFAYETTE LSG-10 SIGNAL GENERATOR ...
g g SECH gr-rppnnegd| This Multitester i !
CAPACITANCE-R TESTER [ R i e
1 % . g ¥ : R 0 K meter:
ITH “lN-SET 'QUICK  CHE( K- precision resistursfagnand DC, Single selecto:rs'witch,
COMPLETELY WIRED AND TESTED

accuracy and ruzgednesmﬂer' Features. extreme versatility
,
® TWO INSTRUMENTS IN ONE

224
8.95

ccurate and sensitive VOM.

th pair of leads. AC line cord

e prac: s. In attracti ic

el rantzael l:ggtl;)ixgsio%aug;g??ness andveshli’cle?sgx} f;‘??stt %grl)el’
range requi g ¥ Sire ! i
Completaqu\larieti kgs:o}t AC source. Size 84 l/fe'cx%ng RIS
Gomp eads and batteries, Shippinz;z }‘w]:ei/fcht.

® CHECKS ELECTROLYTIC, PAPER, MICA AND RW.2
CERAMIC CONDENSERS 227A ..o, :
® 4 DIRECY READING CAPACITY SCALES FROM i Complete 8.95
(:'Ooccll(l ‘PgFRDOYO 1000 MFD H
® CHE PEN SHORTS, LEAKAGE AND /ITY 2 o 5
INTERMITTENTS IGHPEng’tISg:¥IL¥: .210,000; ‘OHM'
® 2R ANCE RANGES FROM 10070 § : : | 00
2 RES|ST2 . C-10,000° OHM PER
Here is a “must’’ for servicemen and lab technicians, A LOOK AT THESE
completely . seif-contained AC operated capacitance and FULL SCALE RANGES!
resistance bridge, plus a quick check for in the set test- D.C. Volts: 0-6; 0.30;
ing. Large 5 direct reading scale has 4 ranges of ,00001 % 120; 0-600; 'o’ 12' 4 0-
-.005 MFD, ,001-.5 MFD, .1-50 MFD and 20-1000 MFD. i £000 Volre . 8-d200; oO-
Resistance ranges are 100-50,000 OHMS and 10,000 : 2z s 0-5; 0.30; o.1as: VOLIS:
to 5 megohm, Quick check feature enables you to check T f 0-1200 - Voirs 20; D-600;
capacitors for shorts, open or intermittent while in cir- - 4 TANCE: olts o RESIS-
cuit—no need to remove them from the set till you're ; 0-1 Mes ,G-10K: 0-100K;
sure they need replacement, Leakage test switch gives D.C eg; 0-10 Megohms—
you choice of 25, 160, 250, 350 o: 450 volts for checking leakage under correct potential, Separate -C. CURRENT: 0-60 Micro-
power factor control with continuous settings from 0 to 50 %. Operation is simple and accurate, using ! amp; 0-6; 0-60; 0.600
a magic-eye tube as the null detector, Attractively finished steel case with etched panel and rounded S " . M"""{"’P‘—DECIBEL: — 20
corners, measures 14%2”L x 8Y4"H x 5”D. Shpg wt. 19 lbs. : 10 -+ 37 db (0 db—0.774V)
MODEL LCoB ..iiiiiiiinienisienimiasieimnemnsat oo ... NET 34.50 — CAPACITY: .0001-,01;
.005-.15 mfd — INDUC.
TANCE: 20.2000 miliihenry

LAFAYETTE CAPACITOR-RESISTANCE TESTER = S B 55000 o, e
) 3 %= 3 . 7 olts

€O TEL h % g = P The new Lafayette -high sensi-

; 3 K AL ST TR tivity Multitester 1

COMPLETELY WIRED AND TESTED instiument (not a Kityo T ad.

® CHECKS ALL TYPES OF CONDENSERS FOR { dition to its unusual sensitivity

21 50 CAPACITY, LEAKAGE, OPEN SHORTS OR % of 20,000 OHMS PER VOLT
- INTERMITTENT CONDITION }

ON D.C, AND 10,000 OHAMS

¢ DIRECT READING SCALES FROM .00001 19_95 PER YOLT ON A.C., and the
7O 1000 MFD AND 100 TO 5 MEGOHMS of fte ramnary number and scope

A stable and accurate bridge type circuit measures capacitnpce in . ~ . e ey wit]
4 ranges of .00001-.005 MFD, .001 to .6 MFD, .1 to 50 MFD and | cost’ at feast twice as much if made i:x ?Eis\vgg‘lldmgakésexst
20 to 1000 MFD. Two resistance ranges of 100-50,000 and 10,- 1% precision resistors, silver contacts on selector T witeh
000 to 5 megohms. Check leakage under actual load with choice 35 ua 3" meter. Dependable, rugged and accurate. Even the
of 25, 150, 250, 350 or 450 volts available by selector switch. |test leads are heavy duty with high voltage insulation Volt-
Power factor control from 0 to 50 % . Checks for leakage, open, | Age source required for low capacity range is 120V A.C.. for
short, or intermittent operation. All readings taken directly off h}gh range capacity and inductance scale is 6V A.C :At.t.rac-
i ompletely self-con. |tive plastic front with metal bottom. Size 614 "x4 174 iryo 1t

scales after settmig m:gtlc et);e fo fl;nqxlilm;mt. 4 ey AKD Rl B B
tained power supply. Attractively finished steel case with rounde wi atteries and leads. Shippi e 1
PP R s e et o 116V S Siee 874 L % (RW-g08 11T 20 SRS noie 4700
71 "H x 5%4"D. Shpg. wt. T N R [T P N X
MODEL LC-15.......... oo NET 21,50 In lots of 3, Each 19.25

RANSISTORSUPERHET KITS POCKET AND HOME RADIO

i ~-FOR SPEAKER 'AND 'EARPHONE OPERATION

POCKET "SIZE: x 3-5716"W. x 1°D_BUILT-IN. ANTENNA! REQUIRES ‘NO EXTERNAL ANTENNA OR GROUND!
Lafayette engineers have designed this fascinating &-transistor superhet receiver kit in a unique and interesting form. It is,
by liself, » completely self-contained, pocket sized personal portable set which operates a miniature earpiece so only you can

hear; by plugging into the KT-96 kit listed below, it Is Instantly converted to a full §-transistor home radio, complete with
speaker for the entire family to enjoy. * Circuit features use of 4 transistors (2 high frequency and 2 audio type) plus a ger-

manium dlode, 2 LF. stages and built-in high galn ferrite core and antenna, The result Is 2 sensitive, stable and selective
set covering the entire broadcast band. Requires no outside antenna or ground connection. The kit is furnished complete with
transistors and all parts, including hattery and chassis_already drilled and puached. The earplece and carrylng case are
accessory items, not supplied. All necessary pictorial and circult diagrams are furnished with simple, easy-to-follow Instruc-

tions, ]
KT-94 —Kit, shpg. wt, 2 Ibs., wveeesssNet 19.95
MS-317T—Leather Carrying Case.. Net 1.95
MS-260—Super power dynamic earplece.

® ONVERTS 4-TRANSISTOR KIT INTO A &-TRANSISTOR HOME RADIO WITH SPEAKER

Add a completely transistorized push-pull audlo stage to your 4 tr tor receiver, C 1 stage Including speaker and case
Teasures only 3”7 H x 2%” W x 1%” D. Plugs right Into 4 transistor kit above. Converts your 4 transistor set to 8 6 |
transistor plus diodes superhet recelver, Performance equal or superior to commercially wired sets selling at more than twice
the price. Kit includes 2 transistors, 2 transformers, 234” PM speaker, pre-punched chassis, spesker case to hold entire
stage, battery, hardware, instructions and diagrams.

..Net 11,50

KT-96—Shpg, Wt, 1 1b....uuiviirnrusnanrorerorororatncnsonssvssns ) .

100 SIXTH AVE., NEW YORK, N. Y.

‘ I o ' ) = BOSTON, MASS,, 110 Federal S
i R A D | . OEPT RJ-1 PLAINFIELD, N. J., 139 West 2nd St,
L : z L NEWARK, N. J,, 24 Ceantral Ave.

JAMMCA%: N.Y. 165-08 Liberty Ave, Write for FREE Bargain Packed Catalog! gpoNx N, Y., 542 E. Fordham Rd.
RADIO & TELEVISION NEWS
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P

Packed with the largest selection -of Electronic, Rddio and
T.V. Parts, and, equipment, PA, Hi-Fi systems, tubes, an-

tennas, Transistor Kits, parts and:components,-Test Equip-
ment,-new build you own kits, tools, books, Microscope,
drafting equipment, Binoculars, .Telescopes, All Radio, TV
and Ham supplies — ALL AT GREAT SAVINGS — For the
economy minded servicemen, dealer, engineer and tech-
nician. -CHUCK: FULL"OF BUYS! SEND FOR YOQUR FREE

COPY. TO-DAY.
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35 WATT HI-FI AMPLIFIER KIT WITH METERED OUT-
PUT AND 4 PUSH-PULL PARALLEL NEW EL84 TUBES

New Lafayette high power amplifier kit
with a host of features not in any other
single amplifier. Calilbrated output me-
tor permits use as either a recording or
reproducing amplifier, EL84 power pen-
todes provide high peak power and low
distortion required for betler audio
quality. Features exceptional control
versatility and ample inputs for all
associated custom hi-fi equipment, DC
operated preamp filaments and balance
ing adjustment to minimize hum, Mcter
can be switched to indicate cither re-
cording voltage or output level of am=

® SIMPLIFIED DETAILED INSTRUC-
TION MANUA
® MEETS FCC REQUIREMENTS FOR
RADIATION
® GROUNDED GRID TRIODE AM-
PLIFIER
® ARMSTRONG FM CIRCUIT WITH
FOSTER-SEELEY DISCRIMINATOR
® AFC DEFEAT CIRCUIT WITH
FRONT PANEL CONTROL
The excellence of its design and the quality of
its components combine to provide this compact
high-fidelity FM-AM (uner with superb char-
acteristics normally found in units costing sev-
plifier, Features rumble filter, loudness eral times as much, and with performance un-,
control, separate bass and treble con- R believable at this low price. Features Armstrong FM circuit with IImiter and Foster-Seeley ]
trolg, sllencing switch, speaker selector e discriminator. Simplified tuning with slide-rule dial and flywheel counterwelghted mechan-
switch, output balancing adjustment and meonitoring jack. i8m. AFC defeat circult combined with tuning control, Atttactive etched copper-plated §
B and lacquered finish, .
SPECIFICATIONS ]
SPECIFICATIONS
{2 FREQUENCY RANGE: FM, 88-108 MC; AM, 530-1650 kC. ANTENNA INPUT: FM,
FREQUENCY RESPONSE: % 1 db20-40,000 cps. HUM: 85 db below tated output. I 300 ghms; AM, Ferrite loopstick and chltzh lmpedalnce external antenn’aA. ()ONTROLS:l
POWER OUTPUT: 35 watts with 4% total distortion at full rated output. INPUTS: 2—a function control for AM, FM, PHONO, TV and & tuning/AFC defeat control. DIS. §
TV, Sound, Radlo, Magnetlc Phono, Crystal Phono, Tgpe. OUTPUT IMPEDANCE: 4, 8 | ToRTION: Less than 1% rated output: FREQUENCY RESBONSE : Faf. o 2t 20 1o 1
and 16 ohms: hlgh Impedanco for tape recorder. TUBE COMPLEMENT: 3-12AXT, | 50000 cps: ASL, = 8 db 20 to 5000 cos. SENSITIVITY: FM, 5 uv for 30 db quieting; g
tortton. POWER' 1177260 cos, 807150 ygeatlie fecdback loops virtuslly eliminate dis- | ‘ASL. Loop sensitiviiy 80 uv/meter. SELECTIVITY: FM. 500 KC bandwidth, 6 db down — H
ble escutcheon. Size 12347 L x 8%/ D x 4%# H. 375 KC FM discriminator peak to peak separation: AM, 8 KC bandwith, 6 db down.

A combination of high power, high fidellty, gleaming beauty and advanced engineering IMAGE REJECTION: 30 db minimum, HUM LEVEL: 60 db below 100% modulnt[on.s

LA LT Lt T ) ) emmmud

-

features unmatched at even twice the price. Supplied In complete kit form with sim- EFZBEE 5032!\/‘ mﬁ,&%’%}} %v'&zeA;r Z,gbﬁ‘é,f '(é;gﬁgfﬁgzkgﬁtgﬁ' lé%}}'ssu?vl[l;:sﬁgﬁ{ 4 31‘63 céiﬂtz;.
plified easy-to-follow instruction sheets, Shpg. w., 25 1bs, For 110-120V 60 cycles AC. Less metal case, Shpg. wt., 9 1bs, N .
KT 115—Completo kit, .ovsruesesrsuinisossisacnnsnsosniesscesnseces...Net 59,50 | KT-100 Complete Kit, 1635 CZE. ,.......c00urs.sn.an reeasseens, Net 34,95
LT-10 —Completely wired...... .Less metal case. . vesssasa.Not 52,50
ML.100—Metal cage for above, shpg. wt.,, 3 lbs.. 0'J

Net 5,0

HIGH FREQUENCY TWEETER] .. TAL-CASED CONE TYPE HI-FI TWEETER
t i . FREQUENCY RESPONSE 2000.-16,000-CPS * HANDLES 20 WATTS OF POWER
\A’ 9 d i Highest quality cone type high frequency tweeter having
g ITH CACOUSTIC I'ENS a ra;‘ngﬁ frodeOPO tg_ 16,000 cyclelsl. Espeiially eﬁictient
DIRECT IMPORTATION at higher end of audio spectrum where other cone type
B 1 tweeters tend to lose clarity and volume, Entirely closed
-~ MAKES THIS 'PRICE_POSSIBLE! in a metal case with 2 base so that it can stand by itself
or be mounted on a flat surface with mounting bracket
supplied. Rated to handle 20 watts of power. A cross-
over network is required; the Lafayette LN-2 is ideal.,
Voice coil impedance 38-1%’6 ohms. Size: 3" x 2"

s

® FREQUENCY RESPONSE FROM 2000
CPS TO BEYOND AUDIBILITY c d 5
® LOUVERED ACOUSTIC LENS FOR x 8°, Diam. Shog. w N y
UNIFORM SOUND DISPERSION HIC3 &t cm" ey
® HANDLES 25 WATTS OF POWER g o RV EANETWORKC
WITH ‘CROSSOVER AT 2000 CPS
® PRICED EXCEPTIONALLY LOW 7 [ BUILT-IN LEVEL BRILLIANCE CONTROL
The frequencies above 2000 cycles are chan-
neled to the high frequency tweeter by means of
the high-Q inductance and capacitance compris-~
ing this efficient crossover network. The highs
and lows are brought into acoustic balance by
means of a continuously variable level-brilliance

5 New high frequency tweeter featuring a louvered acoustic lens for uniform sound
dispersion and capable of handling up to 25 watts of distortion-free power, The
[ ] directional tendency of high frequency notes is overcome by the natural wide
dispersion angle of the short horn and the acoustic lens which disperses and
radiates the high notes smoothly throughout the entire listening area. The lens is
#  detachable for panel mounting, with a separate base for the tweeter furnished |

e p A 3 I <G control. Control has a 2V ft. long cable for re~

B Gance Smer AVR lone 0 diomnd; Alminum voice coil has 16 ohms impe- I et mote mounting. Network matches 8-16.ohm
1 3 g x 3 eter, lens extends 21/2". Requires a crossover ; speakers with insertion loss reduced to a mi

network, preferably one with a level control, such as the LN-2, With full instruce D ST

# tions, Shpg. wt., 5 lbs,
g HW.7 Net 14.9S

mum. Enclosed in metal case 6” L x 2% " H x
253" D. With full instructions, Shpg. wt., § lbs.
LN-2 X .Net 8.75

SEND

LAFAYETTE
CATALOG

ADDRESS cre we e o o e e o e e e

A modest budget need no longer 1imit your X{-F{ aspira~
tions. The system consists of the G.E. 12” woofer with
heavy 14.5 oz. alnico V magnet and 1% aluminum voice
coll rated at 25 watts; the new metal cased HK-3 cone type tweeter; and the LN-2
crossover network with level and brilliance control. Both tweeter and network are
described on this page. The complete 2-way speaker system covers the frequency range
40-18,000 cycles. Shpg. wt., 16 Ibs,

8Y-87—Complete SYStemM...vuvee.s,iiauianrannnassssnasancaessonsa.s..Net 27.50

SY-86—Complete System, same as above except the HW-7 Tweeter with acoustical lens
1s supplied Instead of HK-3. Shpg, wt., 20 IbS...cevevvrvreeeenonnnr....Not 36.50

ot .| LAFAYETTE
New?! wiil order Center |
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. AMERICAN TELEVISION &,
RADIO CO. ST. PAUL, MINN.

WRITE TODAY FOR COLORFUL
BROCHURE SHOWING THE
NEW LINE OF ATR TV SETS

ALSO MANUFACTURERS OF DC-AC INVERTERS,
A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS

Amerrcan Terewision & Rapio Co.

'{?«a&'ﬁ- Tradets Stece FESr

SAINT PAUL 1, MINHESOTA-L.5. &
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Transistor Preamp
(Continued from page 48)

R.: and R: fixed, R; decreases as Rs in-
creases; (¢) with R. and Rs fixed, Rs
increases as R, increases; and (d) with
Rs constant, sensitivity and voltage
gain increase as R., R;, and R. increase.
Although zero values for Rs, R;, and R,
were successfully tried out, they are
not suitable in practice for the purpose
in hand. This is because the corre-
sponding resistance of Rs is reduced to
an impractical value. When R.=0,
even with high values for R; R. and
Rs, voltage gain and sensitivity to low
signal voltage are drastically reduced.

¢l Much higher input voltages (up to ap-

proximately 1 volt or so) can be tol-
erated without distortion under this
condition. Recommended low limits
for resistors R, through R are, respec-
tively, 470, 1000, 22,000, and 10,000
ohms.

Finalized Amplifier

The final circuit has the component
values listed on the diagram of Fig. 2.
In the breadboard prototype, R; ac-
tually measured 200,000 ohms. How-
ever, in the completed unit it was nec-
essary to reduce this resistor to 180,-
000 ohms due to the commercial toler-
ances. With a commercial 220,000 chm
resistor, the positive half of a sine-
wave output was badly clipped. This
serves to demonstrate the necessity
for making preliminary tests on a
transistor amplifier prior to final as-
sembly and housing. Figs. 1 and 3
show the completed amplifier. Voltage
gain at 10 cps was about 20 db and
30 db at 50 cps. From about 100 cps
upward, it remained steady at approxi-
mately 38 db.

Construction

The amplifier was built into an
LMB-135, 3" x 3%"” x 2%"” black, wrin-
kle-finished, interlocking aluminum
box. Two terminal strips of the screw-
type with solder lugs on the under

sides were used. These had two and
three terminals, respectively, for the
3-volt battery and the CK721 trans-
istor. The latter was numbered 1, 2,
and 3 to correspond to the transistor
element numbers. A red dot was
marked at terminal #1 to coincide
with the similar mark beside the col-
lector wire on the CK721. The battery
terminals were marked “+4+” and “—”
with the former grounded to the chas-
sis. This grounded terminal is visible
in the lower left-hand corner of the
interior view of Fig. 3. Note that the
top of the unit is actually at the left
in the photograph.

The battery is clamped to the top of
the box and short leads soldered to its
flat strip connectors. 8. and J. are
located at the right- and left-hand sides
of the unit. A six-foot, single-conductor
shielded 4" o.d. cable is permanently
wired to the output between a ground
lug to the shield and the center con-
ductor to terminal #1 of the transis-
tor. It is brought out through a grom-
met and slot in the bottom center of
the rear cover and anchored internal-
ly with insulated plastic tape. Rubber
feet were added to the bottom of the
box, but they are not absolutely essen-
tial. Decals were used to give the
completed unit a “professional” ap-
pearance.

As a result of the probing necessary
to design and build this circuit, the
author found that a CK721 transistor
may be used as a high-voltage, high-
impedance amplifier providing that, as
with vacuum-tube types, (a) compo-
nent resistances are relatively high
and (b) R. is not less than 470 ohms.
Results indicate that more than one
high-voltage, high-impedance amplifier
stage is impractical without distortion,
hence input should be limited to not
more than about .02 volt (measured at
the base, with gain control at maxi-
mum). The transistor amplifier of Fig.
2 will give a relatively high voltage
gain provided the input looks into a
source of several megohms and the
output into a load of not less than
one-half megohm.

Fig. 3. Internal view of chassis showing the locations of various component parts.

4 5
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ILc)rcm APN/4 Oscilloscope

Easily converted for use
on radio-TV Service
Bench!

BRAND NEW

Completely Assembled

Supplied only with 5”7
Scope type

5CP1 and 95
RCA Crys- $

tal Unit. ..

T5-100/AP OSCILLOSCOPE
BRAND NEW OUR $3450

(worth $750) FOW_

Can be used with linear sweep or general purpose
test scope. Cables included. Also used with circular
sweep as precision range calibrator. Self-contained in
metal case §” x 12%” x 16/ deep. For 110V 50 to 1200
cyeles AC. Demilitarized, New, with all tubes includ-
ing crystals and C, R. Tube,

TS-16/APN TEST SET

Very Special at this low price. BRAND

cables. ooricte vith el §12.95
Type 2J1F1 SELSYNS

Operates from 5714 volts, 400 cycles. New tested.
Conversion diagram for 110 volts AC $2 95
included. BRAND NEW, each. ... o

CAPS FOR ABOVE. ........,.500

Ly

BC-906-C FRE®.
i METER—SPECIAL!

Cavity type, 144 to 235
Mc. BRAND NEW in original
factory packing, complete
with antenna & operating

manual. $8.88

OUR LOW PRICE

Wmvww
NAVY RECEIVER TYPE ARB |
Four Band. 105 to 9050 ke. Low Freq., Sh)p,<
Broadeast—40 to 80 meters. Includes tubes
and dynamotor, for 24 volt operation, Easnly<
converted for 110 V., 12 V, or 6 V. Schematic 4
Overall: 814" )d

L $2| 50‘
Ray Tubes NEW!

Included. Excellent Condition.
TY4" x 15%4". Wt. 30 lbs.

COMPLETE WITH ALL TUBES,
Special .

SBP3 .ec.r......82.22
5Cp1 <i.zas
SLP7 .. .. 1.88

DYNAMOTOR VALUES!

Exceltent BRAND
NEW

AnAuAnAu A A e e A A A

BC-946B
BROADCAST RECEIVER
520 to 1500 Kc. 6 tubes: 38—
128K7, 12SR7, 12A6, 12K8. For
dypnamotor operation. Easily con-
verted to 110 or 32 Volt. 2—IF
stages, 3-gang tuning cond. Com-

plete with all tubes,
in original sealed
carton,

BRAND NEW.....

BC-457 TRANSMITTER—4-
tubes and crystal, HRA\D NE\V
BC-458 TRANSMITTER.
all tubes and crystal,
4! NSMITTER 7-9.1
Lubcs and crvst BRAND NE 11.
C-696 TRANSMITTER 3 to 4 Mc. BRAND I\'E\V com-
plete with all tubes & crystal.e,... e neeesses.58.88

SCR-274 COMMAND EQUIPMENT
ALL COMPLETE WITH TUBES Excetlent Brand

Typ Description Used sed w
BC 453 Receiver 190-550 Kc..$9.95 §11.95 14.95
13C-454 Receiver 3-6 Mc...... 7.1 8.29 11.95
BC-455 Receiver 6-9 Me. 7.95 9.95
BC-456 Modulator ........... o 2.75 4.24
BC-150 3-Receiver Control Box ... 1.49 1.95
BC-451 'ha.nsmlttur Control Box ... 1.25 1.49
BC-656 Xmtr 3-4-3Mc (like new 6.95 8.88

110 VOLT AC POWER SUPPLY KIT

FOR ALL 274-N and ARC-5 RECEIVERS

Can bhe assembled quickly and easily, on pre-drilled

chassis. Plugs into the rear of any model 274-N

receiver and delivers 24 volts as well as $ 5
1.9

BC1206-C BEACON RECEIVER
195 to 420 Kc. made by
Setchel-Carlson, Works on 24.
28 volts DC. 135 Kc.
Compaleteswitl\;/ts ;uhes.
4" x 4”7 x 6”. h
ibs. BRAND NEW. $8 88
Brand New, less tubes. . $5.95
USED, with tubes. ... .$5.95
USED, less tubes...... 2.95

SCR-522 FINEST 2-METER RIG!

Terrific buy! VHF Transmitter-receiver,
complete with all components. 100-156
Mc. 4 channels., Xtal-controlled, Ampli-
tude modulated voice. They're going
fast! Excellent condition.

SCR-522 Transmitter-Receiver, complete

with all 18 tubes. Special $33l33

COMBINATION .. ...

Receiver Only, with all tubes...$19.50
Transmitter Only, with all tubes.$22.25

LORAN APN-4

FINE QUALITY
NAVIGATIONAL
EQUIPMENT

Determine exact geographic position of your boat or
plane! Complete, BRAND NEW installation consists
of: ID-6B/APN-4 Indicator; R-9B/APN-4 Receiver;
PE-206 Inverter; Set of Plugs; Visor for Indicator;
Operation manual; Brand New, E\port s I 29 50
packed. COMPLETE.

““B”’ voltage. Complete kit of parts with

metal case, instructions. .

SPLINED TUNING KNOB for 274-N RECEIV- 49c
ERS. Fits BC-453, BC-454 and others. Only. .

less tubes, NEW

s PEC IA APN-9A LORAN Receiver Indicator,
(demilitarized) . .. ...

ARC-5/R-28 RECEIVER
2 Meter superhet, 100 to 156 Mc in 4 xtal channels.
Louvred alum, cabinet 734 x 475 x 14”. Complete

with 10 tubes and 4 xtals $ I 2 95
1

Excel. Cond.

ARC-5/T-23 TRANSMITTER

Companion for _above, incl. 2-8324, 2-1625 tubes
and 4 xtals. BRAND NEW...c.0c000....$14.95
LesS Tubes. s eveesosoevesacscaseessss$56.95

ARC-5 MARINE RECEIVER TRANSthTTER

Ham Special! Famous BC-645

With DIAGRAM for
Easy Conversion
to CITIZENS' BAND!
Makes wonderful mobile rig
for 420-500 Me. Easy to
convert for phone or CW 2-
way communication. CON-
NEW VERSION DIAGRAM IN-
- CLUDED. This swell rig
originally cost over $1000—yours for practically a
song! You get it all, in original factory carton,
BRAND NEW, complete with 17 tubes, less power
supply. Conversion Instructions Included. $29 50
Shpg. wt. 25 lbs
PE-101C DYNAMOTOR for BC-645. has 12-24V
input (easy to convert for 6V Battery $" 95
1
.$2.45

< . ..only
UHF ANTENNA ASSEMBLY for BC 645 _
Complete set of 10 Plugs

for BC-64S e
CONTROL BOX for ahove L
SHOCK MOUNT for ahove. waa

CONVERSION BOOKLET. Instructions for $2 50

most useful surplus rigs
TG-34A CODE KEYER

Self-contained automati¢ unit, reproduces code practice
recorded on paper tape, By use of built-in
provides code-practice signals to one or more

Type input Output Used
DA-19-A 28V 11A 400V .400A $4.99  36.95 onezation)
DM-28 28v 224V _07A 1.95 4.95
DM-32A 28V 1.1A 250V .05A 2.95 5.95
DM-33A 28V 5A 575V .16A 1.95 3.95

28V 7A 540V .25A 1.95 3.95
DM-34D 12V 2A 220V .080A 4.25 5.50
DM-37 25.5V9.2A 625V .225A 5.95 8.95
DM-40 14V 3.4A 172V .138A 1.75 3.45
DM-53A 28V 1.4A 220V .080A 3.95 5.95
DM-64A 12V 5.1A 275V .150A . ... 7.95 signals
PE-73C 28V 20A 1000V .350A 8.50 11.50
PE-86 28V 1.25A 250V .050A 2.95 5.24
PE-103 6V 500V .160A

12v 500V .160A 19.50 34.50
PE-186 28V 11A 400V .400A 6.95 e

63/

MG-149-F INVERTER Special it
Input 24 VDC @ ’}GA d.
Output ’()VA(, @ 200 VA

noeG $19 49
single phase, [ ]

SPECIAL G.E. DYNAMOTOR

INPUT: 28 V. D.C. @ 19 A, $4 95

OQUTPUT: 1000 V. D.C. @ .350 A.
Model 56D48B9A. BRAND NEW.

2-VOLT BATTERY
"PACKAGE"!

1—2V, 20 Amp. Hr. Wil-

lard Storage Battery.$2.45
1—2V. 7 prong Synchro-

nous Plug-in Vibrator 1.49
1—Quart Bottle Electro-

lyte (for 2 cells)... 1.45

ALL BRAND NEW! ) $4.99

Combination Price. .

Willard 6-Volt Midget Storage Battery
3" Amp. Hour, BRAND NEW. 354" x 1-18/16" x 23457,
Uses Standard Electrolyte. .. .. . Only $2.22

@ 0
400 (\clcs

’A-------—--------l
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persons’ at speeds from 5 to 25 WPM, $'|9 95

BRAND NEW, In original carton.

TAPES FOR ABOVE AVAILABLE

Made for USA Army Signal Corbs. A dandy little field

for 2-way communication. Sturdy metal container,
x4347xd”, with hinged covers, complete with tele-

and headset. BRAVD NEW, in car-

& case with shoulder strap

exce._Cond

BUBBLE SEXTANT

Made for U. S. Armed Forces,
by AGFA ANSCO. Actually
worth $150 or more! Has
illuminated averaging disc
for nighttime use. Complete

with carrying case. $9 95

Only............

WRITE FOR FREE CATALOG!

Flease incliuge 25Yp
MINIMUM ORDER
N.Y.C,

Deposit with order—Balance C.0.D.,
$3.00. All Shipments F.O0.B. oOur
Warehouse

G

Radio Suppiy Co.

Dept. N-10

51 Vesey St., New York 7, N, Y., CO 7-4605

Branch: 5009 N. Neva Ave., Chicago 31, Hil.
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AN/ARR-2 RECEIVER
BRAND NEW—A Terrific Value! Tuning
Range 234 to 258 Mc. Tubes: 7-9001, 3. I
6AK5, 1-12A6. Only a few at this low price! 1
Complete $8.88.

With 28 V 1.6A Dynamotor, $ I 2 98.
complete. .......... ... ..., U
110 VOLT AC POWER SUPPLY KIT for
abOVE L.t e ..%7.95 1
BC-221 FREQ. METER. .. .. ..........$129.50 I
BC-221 FREQ. METER CASE |
Aluminum case for BC-221 or TS-164 Freq. Meters. I
With volt. reg. supply using VR105. 2 ballast tubes,
relay, cable, etc.
Inside front: 93, BRAND NEW, $ 99 i
X T2 x 734”. In- (Add 50c for I
side rear: 2” deep. packing)
Shock-mounted. I
Original Crystal for BC-221
1000 Kc BRAND NEW. .. ...........$8|45I
COMPLETE OPERATING MANUAL s' 95 I
for BC-221 Freq. Meter..... 000000060 1 1
BENDIX DIRECTION FINDER 1
MN-26-C. 12-tube remote control Navigation Direc-
tion Finder and communications receiver. 150 to 1500
Kc in 3 bands. 28 V. DC input. Ideal for commer-
cial mwxgzmon on boats and planes Complete installa-
tion compx ises: I
MN-26-C Receiver, used. with 12 tubes, .., . $1 6 50
MN-26-C With 12 Tubes, BRAND NEW. P .$22 50
MN-20-E Rotatable Loo ..... .
MN-52 Azimuth Control Box...... 2 95.
MN26Y BENDIX DIRECTION FINDER
150 Kc. to 7 Me. Complete with tubes. motor.
BRAND NEW........................... $26 95
Used, like new, incl. tubes and dynamotor. . $18. 95
MICROPHONES £xcellent BRAND I
Model Description Used NEwW
T-17 Carbon Hand Mike. ....$5.45 $7.95 1
T-30 Carbon Throat Mike,., .33 .69
T-45 Navy Lip Mike.ooesss o o0n. .99
RS-38 Navy Type . ... ... 2,45 4.95
T-24 Carbon Mike .. 500 DOAO 3.95 I
75-9 Ilandset .
DYNAMIC HANDMIKE, with “Press-to- talk”’ Swntch. I
cord and plugz—BRAND NEW, only........$2.95
HEADPHONES Excellent BRAND
Model Description Used NEW
H5.23 High Impedance. .. ... .52-25 $4.35
H5-33 Low Impedance ..... 1.99 4.65
H5-30 Low Imp. (featherwt. ) 1.49 2.25
H-16/U Iigh Imp. (2 units) . 75 7. 95.
CD-307A Coxds, with PL55 plug
nd JK26 Jack. .. .. ... 091l
DYNAMIC HEADPHONE& 600-chm 1mped'\nce, with
large earphone cushions, cord and phone plug. I
BRAND NEW, special. .. c.v.vieanna....$2,
SOUND POWER Headphone with $3 95
Dynamic_Mike, BRAND NEW. ......... 1 [ ]
HI-FI DYNAMIC HEADSET with Cushions I
Freq. Range: 40-14000 CPS. No Distortion. $5 95
BRAND NEW ............ LI S TSIy x l
OUR PRICE, EACH........... $|6-66 1
BC-605 INTERPHONE AMPLIFIER. Ensnly converted I
to intercom set—ideal for office, home or factory!
BRAND NEW, with original schematic. .. .. 4.44 I
BC-442 ANTENNA 33 ]
RELAY UNIT ; ]
Wonderfu] Vvalue! Consists of 34 amp £
meter (antenna current in- £ I
chcator. 0 10 scale, Transmiller-Re-
ceiver Switching relay, in aluminum I
case with associated compo- sz 24
nents. BRAND NEW 0 '
L R R B N N 8 B B N B § N § N N §F\
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Impedance — Ohms

Type List

No. Price Primary Secondary
JZ-1‘ $19.65 600/250/50 60000

JZ-5 20.20 30/12/4 50000

127 19.65 30/12/4 1000

JZ-13 19.65 15000 (1 Ma.) 135000 C.T.
1Z-15 19.65 20000 (.5 Ma.)  1200/600/100
12-25 19.10 10000 (1 Ma.) 200

JZ-26 19.10 1000 (5 Ma.) 50

P
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TRANSFORMER CORP.
4055 REDWOOD AVE., VENICE, CALIF.

Write for Catalog TR-56F,
listing TRIAD's complete line
of guality Transformers.

“Honeycomb”
Signal Storage |
Tube

New tube with mosaic target
holds nearly million "bits"”
of information and makes
possible smaller computers

having bigger memories.

N inch-square “honeycomb” devel-

oped recently by a G-E scientist
will store up nearly a million bits of
information. Smaller electronic com-
puters with bigger memories are
among the anticipated applications.

Dr. H. R. Day of the G-FE Research
Laboratory described his new informa-
tion storage tube at an electronics
conference recently. At the heart of
the tube is a thin sheet of glass in
which small holes have been etched
and then filled with metal. In prac-
tice, information is written onto one
side of the honeycomb by an electron-
beam scanning method similar to that
used in television. A ‘“reading gun”
picks up the information from the op-
posite side. Early laboratory models
have permitted storage for several
minutes and Day is confident the time
can be extended.

Since the holes in the honeycomb are
spaced 500 to the inch, each square
inch has 250,000 individual storage
cells—and each cell will recognize at
least 10 different levels of intensity
from the writing gun. Logarithmic

wwWw americanradiohistorv com

Dr. Harold R. Day, scientist at the General
Electric Research Laboratory. helds a thin
information storage mesh above the “reading
and writing” tube in which it operates. Tiny
honeycomb is electronically magnified on
the ielevision screen in background., Tube
is expected to have wide use in computers.

calculations increase to more than
800,000 the number of bits of informa-
tion that can be stored at one time
(250,000 times log to the base 2 of 10).

Possible applications for the new
storage tube in addition to computers
include television cameras and ‘scan
converters” in which radar informa-
tion is collected and then displayed on
an ordinary television screen.

The “mosaic” principle has long
been recognized as ideal for storage
tubes, but Day’s device is believed to
be the first developed with sufficient
resolution and ruggedness to be suit-
able for most applications. Each stor-
age cell “remembers” by building up
charge in the capacitance formed be-
tween the recessed metal plugs and
the conducting layers on both surfaces
of the glass. The glass honeycomb it-
self acts as an insulator between the
plugs and the surface layers—and be-
tween the plugs themselves. Because
the spacing between elements is rigid-
ly maintained, the entire structure is
very rugged and the usual problem
of microphonics does not arise.

Illustraiion at left shows greatly enlarged
view of glass mesh and its recessed metal
plugs. These plugs are only 1/500 inch
apart. Diagram below shows “writing gun”
placing information on the cell by a TV-like
scarning method. The “reading gun” picks
up the information from the other side.

WRITING 60K - o FEADNS G0

—
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AMERICA’S FINEST VALUES IN

NEW 1957 MODEL

Push-Pull 6L6 Quiput Tubes
Response 30-15,000 CPS
Bass and Treble Tone Controls
Input for Xtal or:Dynamic Mike
Input for Xtal or V.R. Phono
With CU-14Y, (2” Coax Speaker...$32.95
R With P15-CR, 15" Coax Speaker...$42.95
Model HF-20 With Imperial 1V System...........$39.95
With Imperial VI. .. ... .. .$48.95 With HF-33GE ..........$69.95

A tremendous High Fidelity amplifier value. Response 30 to 15,000 cps. Electronic
bass and treble boost by separate tone controls. Use this amphﬂer with any record
changer having crystal or variable reluctance cartridge, radio tuner or high |mpedance
crystal or dynamic microphone. 20 watts power output. Use with any 4 8 oh
speaker or 250 ohm line. Chassis size, 73/g” x 101/2” x 718" high, Complete with
tubes: 2—6L6, 2—6C4, 12AX7 and SU4G. This is a terrific value. A ready to use
high fidelity :lmpll' er at less than the cost of a klt Ship, wt. 17 Ibs. Mode! HF-20,
20 watt Hi-Fi amplifier. McGee's sale price, $22

“LOW COST” HIGH FIDELITY

NEW 1957 MODEL
Push-Pull 6L6 Output Tubes
Response 15-20,000 CPS
Bass and Treble Tone Gontrols
Compensated Gain for G.E. Cart.
Input for Xtal or Dynamic Mike
With CU-14Y, 12” Coax Speaker .$39.95
With PI5-CR, 15” Coax Speaker..$49,95  Mods,

With Imperial IV Speaker System.$46.95
With Imperial V1. ... ... $55.95 With HF-33GE .......... $76.95

New 1957 model 7 tube Imperial 30 watt High Fidelity audio amplifier. A $100.00
list value for only $29.95. Features a heavy 4 lb., specially wound high fidelity
output transformer with 159, inverse feed-back; push-pull 6L6 output tubes and
frequency response from 15 to 20,000 cps. Matches 8 or 16 ahm speakers. You can
center your entire custom music system around this low cost 30 watt amplifier,
This Imperial 30, 30 watt amplifier may be used with any radio tuner or record
player. It will drive any speaker system that you may have. Use from one to ten
B” speakers or any 12" or 15” coaxial speaker or any 3-way speaker system. Tone
ated input for either a crystal phono pickup or a General Electric variable

NEW "“LOW-BOY" 3-WAY

SPEAKER SYSTEM

15" COAXIAL SPEAKER

6” SPEAKER-CROSSOVER $ 995
30 to (7,000 CPS

Low-Boy, 3-way High Fidelity speaker system. Designed ex-
pressly for apartment size high fidelity. Available in mahogany
tnish  cabinet only, Use with any high fidelity amplifier,
Matches 8 ohm impedance. Equipped with a top quality 15” coaxial speaker and a
6" speaker on one side for augmented mid-range audio dispersion. Size, approx. 297
high, 24" wide and 21” front to back. A tremendous high 'ldehky speaker system with
response from 30 to 17,000 cps, Stock No. GM-41S5, ship, wt. 40 Ibs. Sale price $29.95.

BLOND OAK 3-WAY HI-FI SPEAKER SYSTEM
HEAVY ELECTRO-VOICE SALE PRICE
I5W-15" WOOFER

E-V 847 MID-RANGE
4401 HORN TWEETER $l1995
BUILT-IN CROSSOVER—

30-15,000 CPS

A new 3-way High Fidelity console spcaker system which
features a beautiful blond oak cabinet, an Electro-Voice
$78.00 net 15” woofer and mid-range horn, University
4401 tweeter and 3-way crossover network, Electro Voice
1SW, 15” woofer has a frequency response from 30 to
1200 cps, essentially flat. Woofer has a net weight of 37
Ibs. Mammouth S1i/ Ib, Alnico V magnet measures 8”7 in
diameter and is 414" deep. Has 23/2” voice coil, will take
up to 30 watts. Electro-Voice 847, 2-way driver horn is
used as the mnd-range spcaker with response of 300 to
10,000 cps. University 4401 tweeter is of the horn type
and responds to frequencies up to 15,000 cps. 3-way
crossover network 'is of the inductance-capacitance type
which presents_a constant resistance type load to your
audio system. Equipped with an L-pad to vary loudness
of the middle-high ranges. This crossover blends all three speakers into a practical sys-
tem with only two wires to connect to any 8 ohm output of your high fidelity amplifier.
Qual:(y blond oak cabinet measures 43”7 tall, 317 wide and 231/, deep. Intended for a
TV sct, this cabinet cost the manufacturer over $100.00. We have converted it to a
speaker cabinet, adding a full acoustical lining and back. This saving makes our low
price possible,

Mode! EVB4-15W, complete speaker system Shlp wt 150 Ibs Sale price, $179.95.

McGEES NEW 1957 MODEL = L

25 WATT 12" COAXIAL SPEAKER

% 14} oz. G.E. 12" WOOFER—
% 32" COAXIALLY SUSPENDED TWEETER—

% BUILT-IN CROSSOVER— $1895
% ALUMINUM VOICE COIL WOOFER—

SALE PRICE

McGee’s new 1957 model, GE-120XT, 12”7 25 watt high fidelity coaxial PM speaker.
No frills or dummy pot cover, it's all speaker value, Features a General Etectric 127,
141/; oz. Alnico V' woofer with aluminum voice coil and exponential, molded seamless
cone. The tweeter is a specially made 1.47 oz. Alnico V, 313" speaker which extends
the high frequency response to 17, 500 cps. It is eiectrlcally connected to accept only, the
upper register of audio. Only two wires connect this complete high fidelity speaker to
any 8 ohm amplifier. Ship. wt. 8 Ibs. Stock No. GE-120XT. McGee Sale price, $18.95

New 1957 model, 20 watt deluxe 12” coaxial PM speaker. Only 2 wires to connect t.

any 8 ohm Hi- Fi radio or amplifier. Features an aluminum vm{e coil General Ele‘i:trl?:
12" PM speaker with 10 oz. Alnico V magnet, plus a coaxially suspended tweeter.
Crossover network bu n. Responds up to 17,500 CDS. Stock No. GE-100XT, 127
coaxial PM speaker. S « wt. 8 Ibs. Sale price, $14.9

12 AND 15 INCH COAXIAL P.M.
HIGH FIDELITY SPEAKERS

1255 235

12-Inch 15-Inch
Model CU-14Y Model P15-CR

Model CU-14Y, 127 h gh fidelity coaxial PM speaker. Response from_ 30 to 17 500
cps. Full 6. . Alnico V _magnet in the 12” woofer. Special coaxialty suspended
high lrequency tweeter.  Built-in crossover network. Only two wires to connect to
your radio or amplifier. 2 . _Don’t confuse this speaker

i ols a fine quality speaker. Stock

< . ponse down to 20 cps. and

. Alnico V magnet in the 15” woofer. Specially made,

ency tweeter. Built-in crossover network. Only two

8 ohm output transformer. A regular $62. 50 list

. McGee’s Sale Price, $23.95

M”cGec 3_new 15" Junior coaxial PM speaker 15”7 wooier has 6.8 oz. Alnico V magnet.

S” coaxially t wnkh Only two wires to connect to any 8 ohm

radio or ampl.ﬁer Frequency r se from 40 to 15,000 cps. Model No. M15-CR, 15”7

Jumor coax | PM speaker. Sale p n:e. 516
—_— e
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reluctance piekup. Also, has input for crystal or high impedance dynamic microphone.
4 controls are mike gain, phonho gain, trebie tone and bass boost tone control. This
amplifier weighs 21 Ibs. net. Full size transformer components wculd cost you up to
$15.00 if purchased separately. Gold color chassis is 1234” x 73/4” x 714" high.
Complete with tubes: 6AT6, 12AU7, 6C4, 12AU7, 2—6L6GA, plus SUA4G rectifier.
Stock No. IMP-30, 30 watt Imper:al High-Fidelity amplifier cumplete with tubes and
diagram. Ship. wt. 23 ibs.. Sale price only $29.95.

NEW IMPERIAL 24 WATT AMPLIFIER $39.95

PUSH-PULL EL-34 ENGLISH
MADE MULLARD OUTPUT TUBES

WILLIAMSON TYPE CIRCUIT
RESPONSE 15-20,000 CPS

With CU-14Y, 12" Coax Speaker..$49.95: )
With PI5-CR, 15” Coax Speaker. $59.95%
With Imperial 1V Speaker System.$56,95 %= A 2
With SPI12125CR..$65.95. With HF-33GE..$86.95. Model IMP-34X

New, 1957 model lmperlal 34X, 24 watt high_fidelity amplifier for the audio enthu-
siast who want McGee's finest amplifier. This amplifier features push-pull EL-34
English made Mullard output tubes in a Williamson circuit. Heavy duty 6 Ib, specially
wound Wiilliamson type ultra-linear output transformer in potted case has a response
from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. Amplifier has _input for crystal
pickup and built-in pre-amplifier for the popular Genera! Electric and Goldring variable
reluctance cartridges; as well as input for crystal or high impedance dynamic micro-
phones. 4 controls are microphone gain, phono gain and separate varlable treble and
base boost tone contro! with off-on switch. Chassis size: 124" x 734” x 73/4” high.
Complete with 7 tubes and diagram. Mode! IMP-34X, 24 watt high fidelity amplifier,
ideal for use with any of our hlgh fidelity coaxial or multiple speaker systems, Ship.
wt. 26 Ibs. Sale price, $39.95

NEW IMPERIAL SPEAKER SYSTEMS

3-Way
Imperial VI
with 12” G.E.
Speaker Speaker

$]995 1299

New 1957 Model IMPERIAL IV, High fidelity speakcr sys!em with General Elec!rlc 8"
speaker. Housed in a high qual-ty leatherette covered plywood cabinet 10" x 10

24" long. Fully enciosed; covered on all sides except back. Use as an aux:l:ary
speaker or with any high fidelity radio, amplifier or home music system. e M-
PERIAL IV contains a General Electric Model 850 extended range mgh fldellly s PW
speaker with 6.8 oz. Alnico ¥V magnet and curvelinear cone with ohm voice coil
and a 5” tweeter. Response 50 to 15,000 cps. Nodel 1V |mperla| $19.95.

Imperial 1V
with 8” G.E.
High Fidelity

1957 Model imperjal V1, 3-way speaker system. Baffle is of heavy wood, Ieat'herekte
covered. Similar_in_appearance to the Imperial IV plctured above, except 47 tallel
and 1” deeper. Equipped with 3 matched speakers. A 12” G.E, Model 1203 with 9
oz. Alnico V magnet, plus S14” PM for middle range and 3” tweeter, Simple to
connect to any h.gh fidelity amplifier. (8 ohms impedance), Stock No. IMP-VI, Sale
price, $29.95. 1deal for use with HF-20 and IMP-30 amplifiers described above.

CONSOLE HI-FI SPEAKER SYSTEM $49. 95

(2" GE. PM WOOFER—I0” PM MID-RANGE—

8” G.E. MODEL 850 MID-HIGH RANGE SPEAKER
AND 600 CYCLE L-C GROSSOVER NETWORK.

Have Juke Box tone quality in your own home, Strictly High
fidelity. Three speakers all connected to a 600 cycle frequency
dividing network, so that only 2 wires feed the system from any
4 or 8 ohm radm or amphfy A variable tone compensating
control incorporated in the cuit makes brilliant highs or boomy
lows to your own taste. Any amplifier that you now have will
give you a much wider selection of acoustical arrangements with
this speaker system, The 3- -way system is shipped ready to con-
nect to your amplifier or hi-fi radio. Equipped with a General
Electric 12” woofer, an 8” famous G.E. 850 plus a 10” middle
range Fr 30 to 15,000 cps. Take your
choice of cabinets: blonde of mahogany, (Specify finish desired
hen ordermg) 3 7” high, 24’ wide and 20”7 deep. Ship. wt.
Ibs. F-33GE. sale price, $49,95.
Modcl HF-AdGE, console speaker sys(em, same as above except has a heavy duty
12" G.E. PM Model 1201, plus 8”7 G.E. PM Mode! 850, 10” mid-range speaker and
57 hard cone tweeter. Sale price, $54.95. (Specify cabinet finish.)
Mode! HF-5SGE, super deluxe qualnty console speaker system, same as HF-33GE
described above, except has 15” oz. Alnico V magnet woofe er, 10”7 mid-range
PM speaker and Model 4401 Umvers:ty horn type tweeter Al 3 systems incorporate
600 cycle L-C type crossover network with variable tone compensating control. Model
HF-S55GE, Sale price $69.95 (specify cabinet finish).

THEATER QUALITY $3995

HIGH FIDELITY SPEAKER SYSTEM

15" WOOFER PLUS — ELECTROVOICE MODEL 847
MID-HIGH RANGE SPEAKER -— 600 CYCLE LC
CROSSOVER.

A theatre guality, powerful speaker system for homes and sound demonstration rooms.
This speaker arrangement will connéct to any high fidelity audio amplifier (8 ohms
impedance) Features a I5” electro-dynamic heavy duty woofer which is equal to a PM
speaker with up to 10 Ibs. of Alnico V magnet. This woofer reproduces the low audio
register from 600 cycles down to 20 cps. An Electro-Voice Model 847 horn type speaker
is used for the middle range and high range of audio. These two Speakers are con-
nected to a 600 cycle mduct:ve -capacity crossover network. Built in the network is

- the field exciter for the 15” woofer. You could spend over $100 for a speaker Sys=

tem and not beat this one. Stock No. EV-15847X, McGee's sale price, $39.95
ST TELEFHONE YICTOR 2-5092 ~
. 1803 McGEE ST., KANSAS CITY, MISSOURI
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McGEE'S $100 000 SALE! FM/AM

REGULAR $119.50 VALUE

24
HIGH FI

FM/AM TUNER ESPEY 24 WATT
ESPEY I4-TUBE MODEL 7006 MODEL 5016 AMPLIFIER

McGee offers you for only $79.95 Espey's regular $119.50 34 tube Deluxe AM-FM
tuner, (Separate audio amplifier required such as model 501G or 501E.) Prices above
with 14 tubes including rectifiers, Tuner has its own built-in AC power supply
Your savings are almost $40.00. Espey Model 700G performance features: Sensn:vnty
3mv on AM, 5mv on FM for 30db quieting. AM selectivity 10kc at 6db. FM

at db. Audlo response flat from 20 cps. to 20,000 cps. with less than /4 percent
distortion with one voit audio output. Chassis is ‘1a” long, 814" high and 107 deep.
Features a one-piece molded, gold- colored. plashc front which makes custom installation
easy. Features full tuner RF stages—AF! FM with defeating switch for easy FM tun-
ing. Buil pre-amplifier for GE vanable reluctance phono cartridge, Pickering, etc.
Three-pos n equalizer switch for—LP, AES or European phonograph records. Separate
bass and treble tone controls with 23db. boost, Chassis is equipped with AC outlet ;acks.
auxiliary input jacks for recorder, Built-in ferrite loop antenna for AM
broadcast and 300-ohm input for FM band.

The Espey 700G FM/A n is second to none.
expect even if you paid up to $200.00 for a tune
This 700G FM/AM tuner chassis has all controls on the front which is desirable when
you are using it with any good audio amplifier many of which are designed with no tone
control or preamplifier circuits. We offer the 700G FM/AM tuner at only $79.95.
Shipping wt. 20 Ibs
Espey 700G with Model 501G 8 tube Hi-Fi both for $119.90. Stock No.
700G-501G. Shipping wt. 42

Espey 700G with Model SO1E 8- kube 34-watt Hi-Fi power amplifier, $134.90,

ESPEY DEAL—I I ESPEY DEAL—2

I Espey 700G-501G tuner with 24 watt Espey 700G-501G tuner with 24 watt
amplifier plus Monarch UA6U and Gold- amplifier plus new 456 Collaro changer
l ring phono cartridge. $l44 95 equipped with a GE RPX-
Net &

i1t has all the features you might

audio amp.

O52A cartridge. Net $1 G
is desired in place of i

If 34 watt nmp is desired in place of |
24 add 515.

1f 34 watt amp
24 add 515 00

BUY YOUR AUTOMATIC CHANGER AT McGEE

MONARCH GARRARD
456 - $34.50 UAGU - $29.95 RC-98
4 SPEED COLLARO Latest 1957 Model RC-456, Collaro 4 speed record changer.
= Plays all 4 speeds, 16, 33 45 and 78 RPM both automat-
jeally and manually, Inter-mixes records of the same speed and shuts off after last
record. Fast 6 second change cycle. Automatic disengagement of idler wheels eliminates
flat spots that cause wow and flutter. All of the desirable features of the Model RC- 532,
plus 4 speed operation. Model RC-456 Collaro 4 speed automatic record changer, less cars
tridge, Sale price, $34.50. RC-456 with G.E. variable reluctance cartridge with 3 mil
sapphire and 1 mil diamond stylus, Sale price, $46.95. Large spindie $3.30.
Monarch Model! UA6U—new, imported high fidelity 3 speed automatic record changer.
Plays 7", 10”7 and 12" records automatically. Intermixes records of the same speed
in any order. Features a 4 pole high fidelity motor eliminating rumble and wow.
Pickup automatically returns to rest and motor turns off after last record has played.
Full size 10" turntable has molded rubber pallet for better record cushioning. Base
size, 107" x123/4”. Tone arm is counter balanced to assure minimum record wear. The
changer features, at no added cost the regular $9.90 net value Goldring =S00 variable
reluctance cartndge for the finest high fidelity record reproduction. Output 10 millivolts.
Response, 20 to 16,500 cps. It requires the same input gain as popular American made
variable reluctance cartndges. Model UAG6U, Monarch automatic changer with Goldring
cartridge, ship. wt. 15 lIbs. Sale price, 529 95; Large spindle for 45 RPM
$1.88 extra.
Popular Webcor changers at McGee for less money. Webcor 1642-1—popular 3-speed
changer on metal base equipped with crystal cartridge. Sale price $27.95.
Webcor 1642-21, Same as above with base as pictured except with GE RPX-050 VR
cartridge. Sale price, $31.95,
New 1957 Garrard Model RC98, ‘‘crown I1,”” 3-speed super
one of the world's finest. Provides the greatest combination of Hi-Fi features ever
found in an automatic changer. Model RC98 changer, less cartridge—$66.15. With VR
cartridge, 1 mil diamond and 3 mil sapphire needles, RPX-052A—%$78.15. Large 45 rpm.
center spindle $3.43, extra.
Popular RC88 “Triumph’ model with most of the feaiures of the 98,
tridge—$53.41. With RPX-052A cartridge as above—$65

NEW CHROME WEBCOR CHANGER s
WITH RPX-050 G.E. YAR. REL. CART.

New Webcor model 1121-270, chrome plated, 3 speed automatic record changer with
RPX-050 General Electric variable reluctance cartrldge. Has heavy 4 pole motor. Plays
all 3 speeds and all 3 sizes. Shuts off automatically after last record. Has neutral posi-
tion to prevent damaging of drive wheels. Chrome plated. Size 12x13%/,7. Requires
214" below and 6” above mounting board. Shipping wt. 15 Ibs, Only a few to sell at

this low price of $34.95. Not lllustrated.
6-TUBE, 6-VOLT
AUTO RADIO

e $1999

6-TUBE 12-VOLT $29.99

Six-tube, 6 volt universal mounting auto radio. Thin neat construction lends itself to
a nice looking underdash installation. Some auto dash panels have room to cut out
for custom installing. Speaker is not built in. Set is furnished with the popular 6x9
size. Set dimensions—9” wide, 414" tall, 714" front to back. Dial is 53/2"x215".
Priced with tubes. Sh|ppmg weight, 12 Ibs. Stock xAH-759. Made to sel!l for much
more than our $19.99 price

NEW 12-VOLT MODEL WITH SPEAKER $29.99

Model AH-1259, 12 volt universal mounting auto radio. This is_the same set as pic-
tured above (AH 759), except made for 12 volt model 1955 and 1956 cars. Stock No.
AH-1259 with 6x9” or 5x7” specaker, $29.99.

NEW 8 TUBE 6 YOLT PUSH- BUTTON MODEL $37.95

New model SH-78555-X, 8-tube,
6-volt universal mounhng auto ra-
dio with push buttons and 6&x9
Made for Hudson cars,
compact construction
lends them to underdash installa-
tion. Has push-pull AQS i
i ock

COLLARO

records,

automatic changer,

RC88, less car-

495

R ism&wm&%m‘ i

ify speaker size wanted.
section top cowl mounting antenna
—$2.29 extra.
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YOU COULD SPEND MORE But Get NO BETTER

OR FuL
REMITTANCE WITH GRES*.
AL, SENT .00

MONEY-SAVING

CHASSIS-CHANGERS — ™ varues
ESPEY 14 TUBE FM/AM TUNER e 77 Q)95

$54.95

EXTRA

WATT $39.95 34 WATT
AMPLIFIER EXTRA HIGH FI AMPLIFIER

McGEE'S FINEST VALUE EVER OFFERED

Espey model 501G 8-tube ultra linear high
fidelity 24 watt audio amplifier matching unit
for use with model 700G tuner. Reguiar
$79.95 value—%$59.95 when purchased alone
and $39.95 when ordered with the Espey
700G tuner. This amplifier features less than
1/, percent distortion with high fidelity audio
frequency response from 10 cps. to 20,000

Espey model SO1E 8-tube
34-watt ultra linear high
fidelity audio amplifier
companion unit to be used
with the Espey 700G tuner.
S5ame appearance as model
501G. Equipped with 4 EL

cps. Hum level so low it can be detected by q

electrical instruments only. Chassis size— 37 E“ghSh Mullard output
12”x5"x8”. Output tubes—4 6VEGT in push- | tubes. Regular_ $79.95
pull Williamson high fidelity. Plus 6SN7 | value—$69.95 if pur-

phase inverter and 2 5V4G rectifiers. Features
an elght-pound potted case $20.00 value out-
put transformer with .grain oriented iron core.

if purchased with our. 700G
Output impedance taps for 4, 8
and 16 ohms. Ea,t:h $39l95

tuner, Each 354.95
ES-P—E—-Y— EE_A_L:__s_ T SPEAKERS RECOMMENDE

I Order any of the following speakers with
Espey 700G-501G tuner with 24 watt

chased separately; $54.95

your Espey tuner and amplifi
127 PM, CU- 14Y-—$1.0 00 extra

ol
|
v syszem—sx |
|
=l

coaxial

amplifier_ plus Garrard RC-98 equ-ppea 157 coaxial PM, PiS- (SR G5
i = - Imperial
:'E:ihgea GE RPX-052A bt $]9 95 | Im’;erial Vi system—$25, 29
b A Norelco 9762—12" regularly $59.50 at
If 34 watt amp is desired in place of I $30 00 extra
24 add 515 4 15W system—slso 00 extra.

9-TUBE HI- -FIDELITY
2 Yok, $3.Q95

Push-Pull Mullard EL 37
RECEIVES BROADCAST 550 TO 1650 K.C.

Jackson Model AMSA, 12 watt high fidelity audio
amplifier and broadcast tuner combined, at less than
you would normally pay for the amplifier alone. Push~
pull EL37 output, Frequency response from 30 to
IlStOOO cPs. Inplltsd for crystal or G.E.-7. variable re-

uctance pickup an crystal or dynamic microphone.
JACKSON AM9%A Separate bass boost and treble tone controls, Radio-

hono switch on front of chassis. Shielded output
tranﬁformer matches 3.2 or 8 ohm speaker, Heavy duty 150 mil power transformer.
91" illuminated slide rule dial with etched glass scale.” 3 gang condenser wuth tuned

R.F. stage and loop antenna. Receives broadcast 550 to 1650 ke¢. Size 137 ng, 67
high and 914" deep. Complete with tubes: 2-6BA6, 6AU6, 6BE6, 65N7, 6ATS, 2 EL37
and 5Y3. Knobs, escutcheon, diagram and mstructmns included.

Model AMS9A, Hi-Fi amplifier and tuner. Ship. wt, Ibs. Sale price, $39.95.

Mode! AMISA with our CU-14Y 12" coaxial PM speaker, both for $49.95.

Model AMSA with our P15-CR 157 both for $59.95.

1- TIIBE FM-AM HALLICRAFTERS

PLUS MONARCH RECORD CHANGER
WITH RONETTE CERAMIC
CARTRIDGE AND {2” COAXIAL
PM SPEAKER

$132.40

VALUE ALL FOR 5869_,5

e tres7ae A COMPLETE HI-FI SYSTEM

McGee’s best buy in a high fidelity .home music system. You get the regular $89.50

S$-78A Hallicrafters 11 tube FM-AM chassis, Monarch model UAG6H, 3 speed Engllsh made
record changer with Ronette super hlgh fidelity ceramic cartrldge and our Cu-14Y, 127
coaxial PM speaker all for only $86.95. Hallicrafters chassis receives proadcast 530
to 1700 kc and FM 88 to 108 mc. AFC holds FM stations in_ perfect tune. Output trans-
former matches 500 ohm e 12” coax. High fidelity response 50 to

coaxial PM speaker,

14,000 cps. Bass boost tone control. A full 11 tube transformer powered chassis with
push-pull’ 6K6 audio. Size: 734" x 1215 x 11" deep. Complete with tubes, knobs,
escutcheon, diagram and instructions. High gquality Monarch record changer plays 77,

10" and 12” records automatxcally. Intermixes records of the same speed in any order.
Shuts off after last record has played, Features a 4 pole motor eliminating rumble and
Full size 10” turntable has molded rubber pallet to cushion records. Base size,
107/3" x 123/3”. Tone arm is_counter balanced to assure minimum record wear. Changer
features the Ronette super high fidelity ceramic cartridge with separate sapphire styln
for microgroove and standard records and response to 13,500 cps. Our famous 12
coaxial PM speaker, model CU-14Y is described on the oppos:te page. Only two wires
to connect speaker to chassis and plug pickup into phono inpu
S.78A chassis, CU-14Y speaker and UAGH changer, Ship. wt. 45 Ibs. All for only $86.9
Separate large spindle for Monarch changer to play 45 RPM records automaticaliy, $1. 88.
S-78A, 11 tube Hallicrafters chassis only, Ship. wt. 22 Ibs, Special sale price, $59.95.
S-78A chassis with 127 coaxial PM speaker, Ship. wt. 30 Ibs. Both for only $69.95.

AIR KING o
FM-AM TUNER o

SELF POWERED

Use with any $2499

. .
Audio Amplifier
g factory built, 6 tubes seli powered FM-AM o tuner. Receives broadcast
540 to 1620 ke and FM B8 to me.  Use with any Hi-Fi audio amplifier or con-
nect it to your TV set for FM- AM receptlon. Selector switch has 4 positions for TV-
Phono-FM and AM. 3 other controls are volume-off-on, tone and tuning. With tu bes'
12AT7, 2—6AU6, 6AL5, 65Q7, and 5Y3 rectifier. Chassis size, 111427 x 732" x 634"
Illummated slide rule 72" x 21/3", with escutcheon plate and knobs. Self-
its own power transformer. FM-AM tuner chassis No. 703 as used in Air
King model 17K1C_combination TV-Radio-Phono with power supply added. Note:
separate audio amplifier is required to operate a speaker. stock No. AIR-K6, self-powered

FM-AM tuner, complete. Ship. wt, 10 Ibs. Sale price, $24.99
LD RARSRE EATY TELEPHONE vm‘mn 2-5092
1903 McGEE ST., KANSAS CITY, MISSOURI
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14 TUBE ESPEY Hi-FI CUSTOM FM-AM CHASSIS

RESPONSE FROM
10-22,000 CPS—
PUSH-PULL 6V6'S—
TWIN TONE
GONTROLS—
WILLIAMSON TYPE
GIRCUIT—INPUTS
FOR V.R., CRYSTAL,
TAPE, RADIO OR TY

e e ST €95
ESPEY MODEL HF-250C LESS SPEAKER
WITH MONARCH UA6U CHANGER $107.95

New 1956 model, 14 tube FM-AM chassis, A true Hi-Fldelity recetver built by a na-
tionally famous maker of fine custom chassis. Espey Model HF-250C, 14 tube FM-AM
chassis with push-pull 6V6, 10 watt audio, You could spend $200 to 5250 for a separate
tuner and amplifier and not have the quality of this receiver. WUltra-Linear output used
in Williamson type circuit gives frequency response of 10 to 22,000 cps. Output taps
of 4, 8 and 16 ohms. Separate RF stages for FM and AM assure high sensitivity.
Temperature compensated FM front end for minimum drift, Separate bass and treble
tone controls, Pre-amp for all types of magnetic cartridges. 2nd input for crystal phono,
tape recorder or TV, posltlun cqualizer for accurate reproduction of ail records.
Buiit-in antennas for both FM and - Response plus or minus 1 db from 10 to
22,000 cps. Harmonic dlskortlon less than 19p. Sensitivity: 8 mv for 30 db
qule(mg, AM, 75 mv for 6 db sighal to noise ratio. Off-on- volume and equalizer are
combined on a concentric control, Has 2 AC outlets on rear of chassus Beautiful
edge lighted flywheel inertia slide rule dial. Size; 73/4”)(131/2 x10” deep. Ship. wt

24 Ivs. (not mailable). Model HF-250C, Sale price, 95. With heavy duty Utah 157
coaxial PM spcaker, both for only $99, Ss.

Buy either of these new Phillips ‘‘Norelco’’ speakers with your Espey chassis. Made
by~ Phillips of Holland Features Ticonal magnet, improved cone design, built-in
mechanical cross-over and copper ring fitted |nto air gap keeps voice coil impedance

independent of frequency.

Model 9760M, $54.95 list 12” Phillips speaker, response 30 to 20,000 cps, rated at
20 watts with’ Model HF-250C Espey chassis, both for only $99.9

Model 9762M, $99.95 list 12" Phillips speaker, response 22 to 20 000 cps, rated at
20 watts with Madcl HF-250C Espey chassis, both for only $114.95.

Hi-FI FM-AM TUNER
AND 10 WATT BOTH FOR

P.P. 6V6 AMPLIFIER $4495

9 TUBES-PLUS
2 RECTIFIERS
PHONO INPUT

6V6’s) on

10 W. AMP.

New Hi-Fi self-powered FM-AM tuner with 10 watt ampiifier (push pull |
separate chass:s All you need is a record changer and speaker to ve a complete
ome music system, 3 ft. cable connects tuner to amp. Tuner has lnput for crystal

phono. (If changer with v.r. cartridge is purchased, we will include the necessary
pre-amp, no charge) Tuner has 6 tubes: 12AT7, SBEG 2—-6BA6, 6AT6, 6ALS and 6X4
rectifier Amp has 2—6V6’'s, 6SN7 and rectifier. FuII superhet circuit with AVC, 3
position tone control, 9”7 illuminated slide rule dial, escutcheon and knobs. Stick foop
antenna for AM. Radio-EM-AM, phono sclector sw:tch tone controf, volume control on
tuner. Response 50 to 17,500 cps. Receives proadcast S40 to 1600 kc and FM 88
to 108 mc, Output matches any of the speakers shown above. No. FA9- ZCRN tuner
and amplifier complete. Ship. wt. 22 Ibs. 5ale price, $44.95. CU-14Y 127 coax

speaker, $10.00 extra; 1S5” coax speaker, $20.00 extra.
r'b{”g*"ﬁ-.

GOLDRING V. R. CARTRIDGE

WITH 2 SAPPHIRE STYLIl $5.95
WITH 1 MIL DIAMOND, 3 MIL SAPH. $13.95 P

McGee_ offers thc internationaily famous Goldring variable reluctance phono cartrndge,
made in England and sold throughout the world those who want the finest and most
accurate music reproduction from 3314, 45 and 78 R
(Input gain and compensation similar to G.E. v.r. cartridge required.) Furnished as
standard equipment with sapphlre 1 and 3 mil stylii. A regular $9.90 net item on sale
at McGee for $5.95. For 51 with a diamond 1 mil stylus. These are the latest
production, individualiy cnr(oncd turnover cartridge with mounting bracket. Fits tone
arms_on most changers. Made for and bearing the famous Wilcox-Gay Recordio name.
No. 546 Goldring V.R, (Wilcox-Gay) cartrndge, Net $5.95. No, D546-DS, Goldring V.R.
{Wilcox-Gay) cartridge with diamond mi stylus, 513 95. 1 mil diamond stylus for
Gofdring V.R. cartridge, purchased separately, $9.9

6” SESSIONS CLOCK-TIMER
With Plastic Cabinet $3.95

6” Sessions Clock-Timer in plastic case 7" x 95&” tali, 3" deep.
Was intended for a kitchen clock radio. Lower part of case was used
for a small radic chassis. Lower portion has a usable space of 63/4”

x 4” hi and 23/g” deep with 37 diameter hole in front. Many
ways thls attractive clock and cabinet could be used, such as mount-
ing a small bell below the clock for use as a kitchen clock and timer,
Clock has sweep second hand and 15 amp. 125 volt switch to turn on
appliances at any pre-set time. Case available in ivory, Green, Red
or Yellow. Stock No. MCT-63, Sessions Clock Timer with case of
your color choice. Salc price only .95.

25 WATT, 6-110 VOLT 95
AMPLIFIER ONLY. .. $69

PM high fidelity phono records.

COMPLETE 25 WATT, 6-110 VOLT
P. A, SYSTEM

AMPLIFIER, SALE PRICE

MICROPHONE 514995

2-TRUMPETS
(AS [LLUSTRATED)

MG-625S, complete 25-watt, 6 volt DC and 110

volt AC sound system. Includes 2 model 848
Electro-Voice CDP coaxial horn projectors with
drivers, a 25 watt push pull 6L6, 6-110 volt
amplifier, . list Turner high_im.
pedance dynamic hand m»kc with off-on swntc .
McGee'’s special sale price, $149.95. Amplifier
is not a kit, but our latest 1957 model, 25
watt 6-110 volt amplifier that operates equally
well on a 6 volt storage battery or 110 volts
AC, Amplifier features push-puil 6L6 output

tubes, inputs for two high impedance mikes, 3
speed phono with crystal pickup built-in top. Phono top is packed separately for ship-
ment. Only a few minutes requ:rcd to plug-in phono and attach top cover to amplifier.
Amplificr size, 1334x10x914"” high. Stock No. MG-625 amplifier only. A $100.00
net value, Sale price, $69.95. Complete 6-110 volt system as described above, Stock
No. MG-6258 completc with 2 Model 848 Electro-Voice spcakers and Turner mike,
Sale price, $149.95.

McGEE RADIO COMPANY

Cctober, 1954

PRICES F.O.B. - KANSAS CITY
HEND 354 OoR FULL
REMITTANCE WITH ORDER,
BAL, SENT £0.0.0,

TIMEX MAGNETIC RECORDER

GRYSTAL
PICKUP
TO PLAY
PHONO
RECORDS,
MICROPHONE
AND (8
REGORDING
BLANKS
INCLUDED
AT NO
EXTRA
GHARGE

SALE
PRICE

52475

MODEL 40 TIMEX

i
RECORDS AND PLAYS BACK
PLAY 16% AND 45 RPM RECORDS

A product of United States Time Corp. (Timex), A multiple purpose machine made to
retail for $59.95. McGee boughi a large quantity of these at a saving. Now you can
save by buying this unit for only $24 75 complete with a pickup for playing 162/ and
45 RPM records, plus 18 additional recording blanks at no extra charge. Records and
plays back at 1623 RPM on a wafer thin flexible disc. Up to 31/ minutes on each disc.
Make recordings of your family—use for office dictation—dictate records that may be
mailed without breaking. Don't overlook the possibilities of using tnis machine as a
record player for 162/3 RPM talking book records and regular 45 RPM records, Attractive
brown plastic case, 912x111/5x47/"” Turntable speeds of 162/3 and 45 RPM. Response
100 to 4000 cps Amplifier has neon level indicator, volume control and selector knob
with playback, record and phono positions Uses 12AX7, 50C5, 6C4 and 35W4 tubes.
Buiit-in 4~ speaker Complete with Shure variable reluctance mzcrophone, crystal pickup
head for playing records and 18 recording blanks. Provides farthful reproduction at
low volume of voice or music recorded through the microphone supplied or direct from
your radio or TV, As simple to operate as a record player. Stock No. TIM-RIX recorder
;:omglseée Ship. wt. 13 lbs. Extra recording bianks, package of 6
or

FAMOUS STANDARD COIL CASCODE TUNERS

TV-2000 series Sta dard Coil cascode tuhers
6J

Sale price, $24.75,

complete with and 6BK7 or 6BQ7 tubes. SALE PRICE
Thousands of TV sets use this famous tuner
Tunes 12 channels (2 thru 13). For .,
ILE. circuit, This tuncr will give 2 to 1. better ":-‘QL
reception than the old pentode type. Many
servncemcn replace all otder tuners with this

ode odel, Available with either 27" or
41/4” shaft Iength A tremendous purchase makes
our low $12.95 price possible. Specify shaft
tength deslred Stock No. TV-2000-3. Sale price 2 FOR $25.00

$12.95 each, 2 for $25.00,
Matching knobs for Standard Coil
vC

tuners, Set No. SCK-2 for fine tuning and channel
selector. Set

K-2, matching volume and contrast knobs. Either set only 59¢ a pair.

STANDARD COIL PENTODE TUNERS $7.95

$C-948, Standard Coil, 21 mc Pentode tuner with 6BCS or 6AG5 and 6J6 tubes. Popular
12 channel, 2 thru 13, used in millions of TV sets. Why spend time repairing an old
tuner when it may be easier to just replace it. Shaft can be cut to desired tength,
Available with 2%g”, 37, 414" or 41" shaft. Specnfy length ot shaft. Sale price,
$7.95 ea., 2 for $15.00. Matched knob set 59¢ extra.

TWO-TUBE 2(MC OR 41MC $7.95

SARKES No. TT-3A, 2 tube Sarkes-Tarzian 12 channel
- TV tuner for 21mc, Used in CBS, Arvin,
Crosley, etc. ldeal for general replacement.
TARZIAN 3Ye" shaft.” With tubes, $7.95 each, 2 fo
No.‘T'I: 2C, 2 tube Sarkes-Tarzian 41 me
NER Cascode n]nerd with tubes, a1’ = shatt.
Smallest cascode tuner made. Popu ar in
s WITH many sets. $7.95 each, 2 for $1
/ Either of the above tuners wuth 9” shaft,

TUBES E17%55 ootea

Type 3, 3 tube 21 mc Sarkes Tarzian tuner with tubes. Rotary switch type complete
with 6C4, 6BH6 and 6AGS tubes. Regular cost is several times oyr new low price of
only $4.95. Wired, ready to hook-up to video and sound I.F. stri Use with either
separate sound or inter-carrier. Built-in fine tuning. 274" shaft, Net, $4.95.

RCA KRK-12 TV TUNER
Brand New—with Tubes

CA WModel KRK-12, UHF-VHF TV tuner
SALE PRICE

R
with tubes: 2—6BQYA, 6AF4 and 654. A

cor slete tuner with all 12 VHF strips, but
2 for $13.00

witi bLlank strips in the UHF positions.
This tuner fits many RCA sets using 40
megacycle |.F's, 27D382 also KCS-66, etc.
original tuner list was about $50.00. We
offer them new at about the value of the
tubes. Ship. wt. 10 Ibs. McGee’s sale
price, $6.95 each, 2 for $13.00.

UHF CONVERTER
TUNERS $2.95
3 FOR $7.50

Take your choice of any of
these three UHF converter-
tuners at $2.95 each, 3 for

i $7.50. (1) Mallory inducto-
i tuner with 6AF4 ‘and 1IN72
diode. This is a complete

sed by Mallory in a_converter and by many set
manufacturers in their UHF TV sets. 2 Cas- Columbia single channel UHF_ converter
intended for use in UH11 and UH CBS TV sets. Complete with 6AF4 tube.
(3) Small compact UHF converter tunlng Cosembly with 6AF4 tube and diode. Many
applications for this in UHF. Your choice of any of these for only $2.95 each, or
3 assorted for $7

UHF osc-tuner similar to the one u

MINIATURE BROADGASTING STATION
FOR MICROPHONE AND PHONO
WITH CRYSTAL MICROPHONE
SALE PRICE $9.95

MCL-E3 miniature broadcasting station for

Sensational
phonograph.
tunes in just like a radio station.
Complete with 12K8 and 70L7 tubes and
Simple to operate; one control fades from microphone to record. Fre

new model microphone and
Can be received on any broadcast radio in the home. No wires to connect,
Has input jacks for crystal mike or record player.
instructions. Operates on 110 volts AC.
uency can bhe
Miniature broadcasting
Ship, wt. 4 Ibs. Net

adjusted
station,
price $9

so as not to interfere with local radio stations.
complete with crystal hand mike and instructions.

TELEPHONE VICTOR 2-5092
1903 McGEE 5T, KANSAS CITY, MISSOURI
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TECHNICIANS

Broaden the scope

of your career with Bendix Radio!

Ge’r ® Professional status
® The prestige of representing
~ these BIG

the leader in its field.
ADVANTAGES!

® Top salaries
® Liberal fleld allowances
If you have 5 or more years of electronies experience, you
benefit many ways as a Bendix Radio Field Engineer.
You will receive full pay while you go to our company-
sponsored school in Baltimore. Then, you will be
given a key assignment in the United States
or overseas with responsibility of
maintaining search and surveil-
lance radar equipment made
by Bendix Radio.

Write,
call or wire
EMPLOYMENT
SUPERVISOR Dept. R

DIVISION OF BENDIX AVIATION CORP
Towson 4, Maryland
{Phone YAlley3-2200)

Portable Amplifier System
(Continued from page 67)

Read
RADIO & TELEVISION NEWS
Every Month

LaAm FLuX

ALUMINUM SOLDERING FLUX
The miracle you have been waiting for. With
this flux you solder Aluminum the same as other
metals. You may use regular lead-tin solder. For
1 oz. send $2.00 Cash, Check or M.0O.—No C.0.D.
Postpaid in U.S.A.—Available in quantity.
E. Lampe, P. O. Box 371, Lindenhurst, L. I, N. Y.

ALL TUBES UNCONDITIONALLY GUARANTEED FOR 1 YEAR

take your F"-—h BRAND PRETESTED TUBES—INDIVIOUALLY BOXED
any assortment ozs 6AUS _ |6SH7 | 1zmAE
26 6AUSGT [eSi7cT | 12mEs
NEWTV | [ERT ang |l
PICTURE :EE:' GA;‘“ G::;G' 12BY7
TUBES 1aser Es»«Zcr conr : Z:‘:“
IRS A 5 H
RCA and DUMONT 154 68CS B 125K7
e s, e, [de
Partial Listing 1TSGT | 6BJ6 eW4GT | 13307
No dud required R - o
receiving e Tm.rice 2 |esuiar |exser | isces
10BPS  $10.98 358 €807 | 7CS isLeeT
17LP  12.98% Ive €8YSG | ICE 2575
81 o2 | He |&° F (SR
i20ps 1695 sv3 ecae | iFs 35CS
U es 160P  18.50 €and scosc | 7N7 15L6CT
IG0RY 1925 eacT 6F6 12a8 | 35we
1P 17.00 8AE5 €H6GT  |12aT7 | 3sYa
16RP4  $17.00 BAGT &)5GT  [12aU6 | 357Z5€T
178P4 19.00 GAFS 616 12aV7 SOAS
17¢Pa  21.00 GAKS 6K6GT [12ave |spas
Ge um | af (g A dR
ire iii§§ eass  |eseer [izaxaer |1izs
JiaLp4A 34
21EP4 2400 free Postage on oll prepaid continenta!
Picture tubes U.S.A. orders. 25¢ hondling charge on all
FOBR P_lASSAIEC' N.J. orders under $5.00. 25% deposit on all
via a Xpress 2 5
On orders of less than P C.O.D. Subject to prior sals.

100 tubes — 41¢ each

TUBE MART

DISCOUNT HOUSE

PRucsty 30330 The Lokpet Bldg. Possaic, N. J.
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ization within 1.2 db of the standard
curve from 30 cps to 15 ke. The chart
shown on the schematic diagram for
the preamplifier lists the parameters
for equalization of the LP, AES, and
European 78 curves. It is important,
in wiring V> that pins 2, 6, and the
center post on the tube socket be
grounded if low hum is to result.

The Microphone Mixer

Inasmuch as a ‘“universal” preamp
would be universal only if a micro-
phone input were provided, the circuit
to be described was incorporated. The
first half of V, is used as a conventional
voltage amplifier feeding the second
half which is a cathode follower. The
low impedance output is coupled by
Cus to the arm of the mixer control
R«w. The output of the equalizer (or
from the auxiliary source) is high im-
pedance and is further isolated by Rs.
With the arm of R., at the high end
(counterclockwise), the low impedance
output from V, is in shunt with Ry
and the high impedance of the equal-
izer stage is shorted out, applying
only the microphone signal to the
tone control stage. If R, is turned
fully clockwise, the output from V., is
connected to ground, allowing the full
equalizer output to be coupled to the
tone control stage. Any intermediate
position of the arm of R, results in
mixing of the two signals in propor-
tion to the position of the arm. Hence,
the signal from the microphone may
not only be mixed with the auxiliary
and equalizer stages, but may be faded
from one to the other with only a
single control. Greater microphone
sensitivity may be had by substituting
a 12AX7 for V. and replacing R by a
3300-ohm resistor. Should a micro-
phone input not be desired, R. may be
wired as shown in the inset and Rs
may be shorted out. Transfer contacts
on Js are used to disconnect the equal-
izer when an auxiliary input, such as
a tuner or TV, is used. If space is no
problem, a switch may be used instead.

Tone-Loudness Controls

The tone controls were designed
around standard circuitry and the first
half of Vs was used to compensate for
the insertion loss of the tone controls.

The loudness control was selected so
that it could also be used as a volume
control should that function be de-
sired. 8;is a d.p.d.t. slide switch which
disconnects the frequency-sensitive
components Czx, Csx, and Cs. The loud-
ness control is coupled to the second
half of Vs through Rx which isolates
the plate-to-grid feedback around Vs.
The output stage is a conventional RC
coupled amplifier, whose output im-
pedance is reduced by feedback, rather
than a cathode follower since greater
voltage output at lower distortion is
then possible.

The interconnecting cable between

RADIO & TELEVISION NEWS
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the preamplifier and main amplifier
was made as shown on the preampli-
fler schematic. Twisted-shielded pairs
are used both for the heater and signal
circuits. The heater-lead shield is
grounded to the preamplifier ground
bus and the signal-circuit shield is
grounded at the main amplifier. Only
one ground lead connects the units. A
ground jack was provided on the pre-
amplifier for the purpose of connect-
ing an external earth ground (seldom
necessary) or to the phonograph mo-
tor {frame (frequently necessary).

Both units were housed in steel en-
closures to minimize the effects of
stray magnetic fields. The preampli-
fier was constructed on an aluminum
chassis to minimize chassis currents.

The {requency response and har-
monic distortion measurements were
made with a Hewlett Packard Model
206A audio oscillator and Model 3303
distortion analyzer.

The frequency responsc of the main
amplifier is flat within 0.7 db from 30
to 15,000 cps. The harmonic distortion
is 1% or less above 45 cps. Since the
1% specification selected originally is
exceeded only below 45 cps and since
few recordings carry these frequen-
cies, the design was not altered to fur-
ther improve the low end. The hum
and noise is 72 db below 10 watts
output.

The intermodulation distortion was
measured with an Altec Lansing TI401
generator and TI402 intermodulation

analyzer using frequencies of 60 and
2000 cps mixed 4:1. The preamplifier
IM is 1% while the main amplifier
IM is 5% at 10 watts output.

The preamplifier characteristics are
shown in the accompanying curves.
The harmonic distortion is less than
1% at all frequencies. The level re-
quired at the auxiliary input for the
rated 1 volt r.m.s. output is 2.2 volts
r.m.s. when the mixer circuit is used
or 1 volt rm.s. when modified for use
without the microphone. The hum and
noise level is 72 db below 1 volt at the
output. At the phono input, .022 volt at
1000 cps is required for 1 volt output
with the mixer while .010 volt will
drive the preamplifier to 1 volt output
when modified for use without the
microphone.

Listening tests, using a G-E mag-
netic cartridge and a G-E A1-400
speaker in a distributed port enclosure,
were coxtremely gratifying. The vio-

“linist’s fingers sliding: on the strings;

the clear, vibrant ring of the chimes;
and the staccato roll of the snare
drum all point out that a simple,
straightforward, and universal ap-
approach can result in a pleasing de-
sign.
REFERENCES

1. Sivian, Dunn & White: “Absolute Am-
plitudes and Spectra of Certain Musical
Instruments and Ovchestras,” Jownal of
Acoustical Socicty of America, Vol. 2., pp.
340-371, Janwary 1931.

2. Mitehell, James A.: “Loudness and

Power in Audio Systems.”” RADIO & TELEVI-
SION NEWS, February 1951. _@}_

MEW toding platform attachment
ﬁl.’._é all YEATS dollies
carries TV models & chassis

ends back breaking
lifting & lugging!

Folds up when not in usel

Attached instantly, this ingenious new

aid to TV and radio repairmen ends sec-

ond story service problems when remov-

ing TV table models or chassis. With this

new attachment, YEATS dolly users can

use the dolly for chassis and table models

as well as consoles . enjoy all the

famous YEATS handling con-

veniences: 30 second strap rat-

chet fustening., caterpillar step

glide and on-a-dime turning.

; Folding Platform is 132"
x 24", priced at $9.95.

’L Call your YEATS dealer
today!

g

% 1 SEND postcard

?,-1' \ for full information

L] on our complete

i’ line TODAYI

apfpliance.

dolly sales co.
Milwauvkee 5, Wis.

2101 N. 12th St

Test

picture

NO TESTERS NEEDED

Find and fix radio faults without
any test equipment.
point-to-point, cross-reference cir-
cuit suggestions show you what is
wrong. Make needed tests, measure
voltage, trace the signal,
only a H¢ resistor,
and a crystal detector.
nals without any
parts and tubhes by the new
COMPARISON method.
radio expertly following simplified
plans.
portables, auto, AC-DC, FM, clock
radios, transistor,
1956 edition.

New,
Slm]’)llﬁed minutes.

types of radios.

signal generator,
Repair any
Data on_ all sets,

inter-coms. New
Send trial coupon,

CHARTS. HINTS. DIAGRAMS. TESTS

revolutionary difterent COMPARISON method cuts radio repairs to
Explains time-saving trouble-shooting short-cuts. Suggests tests
for 24 typical cireuits.
Introductory material to help beginners.
tions on test equipment,

by using sheets, data on all tubes
small condenser. pictures, charts, service hints,
Inject sig-

Gives over 1,000 practical repair hints. For all
Several sec-
Complete plan in manual form, 861 ]nl)-s 50
92 Jarge pages, 816 x 117, Schematics, 1
Price, only

cireuits.

TELEVISION SERVICING COURSE

Here is your training in TV servicing. Amazing
bhargain. Giant in size, topics just like a $200.00
correspondence course. Lessons on picture
faults, cireuits, adjustments, short-cuts,

UHF, alignment facts, trouble-shooting, $3
picture unaly Special

smamm wavs
AN T L e T PR R W e T L] H
] : NO-RISK TRIAL ORDER COUPON H

H
=T RADIO and TV Manuals : i

5 et = g . . u -

oy complcte, et source for all necded § - GUYYPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. :

% anc diagrams and servicing =
| data. Most amazing values. Still sold at E Radio Serving Manuals l Rush Radio and TV manuals checked [X] in coupon. E
1\losl~()f!en-l\r.‘cal&’ll pre-Korean prices. Only §2 to §3 per vol- 956 Radio Manual, $2.50 !(] Simplified Radio Servicing by Comparison..$1.50 &
ume. lvery RADIO manual contains large a 1955 RadioM 1,only.$2 lD New Televisi Servicing Course, complet $3 i
| schematics, all needed alignment facts, & 0 L 3 elevision . & . 'u ’ e .
1956 parts lists, voltage values, trimmers, dial 8 1954 These annuat |:] New 1956 Television Servicing Muanual, only. .$3. §
R ok AT stringing, and many repair hints. ach TV 8 O 1953 RADIO volumesll:\ Eariy 1955 TV, $3. [0 Additional 1955 TV, $3, =z
T 1 e | volume is a practical treatise on servieing & [ 1952 speciatly priced)[J 1954 TV Manual, $3. [J 1953 TV Manual, $3. E
e @_51_0_:1_, a t_ulll fwfl -'sevEs. with giant hhwyrmts, ¥ 0O19s51 at only $2 SOID 1952 Television Manual, $3. 0 1951 TV, $3. &
L—_— waveforms, hints, alienment and voltage 5 [J 1950 each.. = . =
Sorvicing Information 3 charts, production changes. See eoupon = [ |g49 10 1850 Television Manual, $3. 0O 1949 TV, $3. 1
i I at right for a complete list of these low- [ (943 THIS GROUP |D 1948 TV, $3. [] UHF Converters & Tuners, $1.50 @
svadlonm o el i BE priced Supreme Service Manuals. : 01947 ONLY ) R . . o .
a O 1946 O I am enclosing $......... Send postpaid. 4
H =
E 0 1942 $ {3 Send C.0.D,, I am enclosing $...... deposit. -
L] = 1941 a
upreme H’ I 1' HS I i
H O 1939 EAGH IN'lme .................................. a
H H
Sold by Al Leading Parts Jobbers : [11926-1938 Manual, $2.50 H
&[] Ragio and TV Master Index 25¢ +Address: ...eeeeevvovenne R R -

October, 1956
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with the EXCLUSIVE built-in

HI-PASS FILTER

T. M. Reg. Pat. Pend.
THE FIRST TRULY ELECTRONIC
INDOOR TV ANTENMNA TO GIVE
CLEAR FILTERED RECEPTION.

Available

at all
Quality
Electronic
Distributors.

THE HI-PASS FILTER
SCREENS OUT! .. . all elec-
trical disturbances. Field tests prove
that this built-in unit rejects all interfer-
ences picked up in the antenna circuit . . .
only a completely filtered signal comes
thru. GUARANTEED TO OUT-PERFORM
ANY INDOOR TV ANTENNA — in re-
jecting electrical disturbances~OR
YOUR MONEY BACK!

P STRONGEST POS-
SIBLE SIGNAL on any TV,

Powerful high gain phasing ele«
ments with adjustable 12 position
channel attenuator. Eliminates ori-

entation, ghosts, fuxz, picture tear-
ing, and distortion in practically
all locations — on color and
black & white TV. .

Monufactured By . . . i

DYNAMIC ELECTRONICS
NEW YORK, INC,

Forcst HIlls, Loang Island, Mcow York
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Within the Industry
(Continued from page 26)

sales facility at 100 Sixth Avenue, New
York City will be maintained and en-
larged to accommodate in-person shop-
pers . . . FEDERAL TELECOMMUNICA-
TION LABORATORIES has broken ground
for a new building in the San Fernando
Valley, California and is constructing a
new laboratory and office building on
its Nutley, N. J. site . . . HENRY LAVIN
ASSOCIATES, New England electronic
components representatives, has moved
into its own building on U. S. Route 5A,
Meriden, Conn. The quarters house gen-
eral offices, display rooms, conference
room, technical library, and warehouse.
Ample parking space has been provided
. . . SYLVANIA ELECTRIC PRODUCTS
INC. has opened a modern 87,000 square
foot warehouse and sales office at 6505
East Gayhart Street in Los Angeles.
The new facility will service Southern
California and nearby western states
. . . The New York district sales office
of P. R, MALLORY & CO. INC. has been
moved to 545 Cedar Lane, Teaneck,
New Jersey ... ALPHA WIRE CORP.
has moved its general offices, part of its
factory, and warehouse facilities to new
quarters occupying a full city block at
200 Varick Street, New York 14, N. Y.
. . . Ground has been broken in Engle-
wood, Colorado for a new production
facility by THE RAMO-WOOLDRIDGE
CORPORATION of Los Angeles. The
plant will cover 140,000 square feet and
will be used to produce electronic sys-
tems as well as house development and
liaison facilities . . . LAND-C-AIR SALES
CO., manufacturers representatives, 42
Oak Avenue, Tuckahoe, New York has
opened a new warehouse and office at
154 Marbledale Road in Tuckahoe . . .
CALIFORNIA CHASSIS €O. has added
6000 square feet of floor space with the
construction of a third factory struc-
ture adjacent to its present facilities at
5445 E. Century Blvd., Lynwood, Cali-
fornia . . . AUDIOGERSH CORPORA-
TION has opened new executive and
sales offices at 514 Broadway, New York
12, N. Y. ... TRIAD TRANSFORMER
CORPORATION has opened a 16,000
square foot plant in Venice, California
which will house the jobber sales and
inventory, machine shop and shipping
departments. This is the firm’s third
plant building . . . SANGAMO ELECTRIC
COMPANY has moved the sales depart-
ment of its electronic capacitor division
from Marion, Illinois to the company’s
home office in Springfield, Il ...
KINGDOM PRODUCTS, LTD. is now oc-
cupying enlarged sales and executive
offices at 514 Broadway, New York 12,
New York. The new quarters provide
for increased sales, warehousing, and
service facilities . . . TELEMETER MAG-
NETICS, INC. has moved to new quar-
ters at 2245 Pontius Avenue in Los
Angeles. New plant capacity is 24,000
square feet including a 13,000 square
foot second story addition planned for
completion in October ... RYE WHOLE-
SALE COMPANY has just completed con-
struction of a 25,000 square foot build-
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ing at 118 Maple Street, North Little
Rock, Ark. The building will house offi-
ces and showrooms in addition to pro-
viding warehouse space for the com-
pany’s distributor lines of electronic
products . . . RAULAND CORPORATION
has purchased a 60,000 square foot fac-
tory building at 4321 N. Knox, imme-
diately adjacent to its Chicago opera-
tion. The new plant will be used to ex-
pand its CR tube manufacturing opera-
tion.
* £ *

DR. HANG C. LIN has been appointed
senior engineer in charge of the Semi-
conductor Applica-
tions Laboratory at
CBS-Hytron.

In 1947, Dr. Lin
came to the United
States, following
graduation from :
Chiaotung Universi- :
ty, Shanghai, China. ‘ 2
He received his
Master’s degree in electrical engineer-
ing at the University of Michigan and
his doctorate at Polytechnical Institute
of Brooklyn.

Dr. Lin has wide experience in the
field of transistor applications and has
written numerous articles on semi-
conductor applications. He holds a
number of patents in the field. He is
a member of Sigma Xi and the IRE.

RETMA has announced that manufac-
turers have sold over one million enter-
tainment and non-entertainment type
transistors in June and nearly five
million units in the first six months of
this year.

Sales of the semi-conductor device
during the first half of 1956 totaled
4,758,603 units as against 1,260,827
units in the same period of 1955, an
increase of nearly 400 per-cent.

Dollarwise, sales were $13,728,110
this year versus $4,741,958 in the first
six months of last year. June 1956
sales alone accounted for $3,645,293 of
the six month total.

EREE T

STANLEY E. GUZZY has been appointed
assistant sales manager of High Fidel-
ity Consumer Prod- 7

ucts of the Special
Products Division of
Stromberg-Carlson.

He will have
charge of the na-
tionwide sales of
the firm’s “Custom
Four Hundred”
equipment, includ-
ing both components and the new con-
sole line of phonographs and radio-
phonograph combinations.

Mr. Guzzy has had wide experience
in the appliance and radio field dating
from 1928. He joined the company in
1949 and was, until recently, district
manager of the Western New York
territory of the firm’s radio-television
division.

He will make his headquarters at
the Rochester, New York office of the
firm.

RADIO & TELEVISION NEWS
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Famous VM 15 WATT AUDIO SYSTEM

With Jensen 10” Speaker

Stock No. $3987

RP-13
Complete Set
HERE'S WHAT YOU GET

List
rice
Dual Input VM Ampliﬁer with
5 GE tubes. ... .$69.95

Jensen 10” Alnico 5 PM Speaker 12.95
Comb. Portable Carrying Case
14.50

and Speaker Bafile.
Total Value......,.$97.40
Your Discount. . .
Your Cost. a0 o

EXCLUSIVE FEATURES:
Built-in Mixer. Dual Input,
Transformer.
A Complete Puhhc Addres:

System.,

Dual Volume Controls.
uilt-in  Automatic Shut-off for

YOU GET

IDEAL FOR HOME USE
OR PUBLIC ADDRESS

Jewel Light Indicator. Shielded Output
Phono.  60-1 cps. UL Approved.

Ideal for use in the home for record playing (any rec-

ord player with crystal cartridge can be connected), auctions, lectures, public address, car.

nivals, taverns or traveling orchestras,
areas up to 10,000 sq. ft. and audiences up to
and employs

puts—one for high

Fine for use with electric guitars.

Will handle

2500 people. Amplifier is UL approved

5 General Eleetric tubes (2 of the tuhes are dual purpose, hence results are
cqual 0 a 7 tube amplitier). Tubes are 2—123AX7 2—6V
impedance microphone and one for phono.

6GT's, and 1—3Y3GT. Two in-

Built-in_electrie mixing of

phono and microphone as desired. Delivers 15 watts of audio. Tone control gives complete

range from treble to hass,

with an AC outlet for record ])l(l\el"

Jewel light on front shows when amplifier is on.

Also equipped

When amplifier is turned off, plaver motor will stop

at same time. Amplifier size lll/n”\Gl/n”\G". Operates on 110-120 volts AC 50-60 cycles,

Jensen's fine 107 Gold Label Alnico 5 Pt

and portable case which measures 131"

spe:;
ﬂl/klrﬂ

aker is mounted
The

in the combination baflle
luxurious case is covered with

beautiful maroon leatherette and trimmed with gold piping to VM's exacting specifications,

‘The case
in that position. The speaker

used at a distance from the amplifier
for an extra spnak(‘r. Any crystal or
Shipping wt. 30 1

L Champ Remaot aker

with Yolume Control
Reg. List Price $9.95

Stock No.
5-233 $3 2A9

3 for $11.00

SO built that amplifier

From your easy chair control volume or
shut off either the speaker in TV set or the
speaker built into the ‘“Little Champ.”’ Con-
neets in one minute to any TV set, radio or

record player regardless of make or maodel,
Precision enginecered PM speaker delivers
all necessary volume at your chair or bed-

side. Completely assembled and supplied
with 20 ft. of cable. Ready to operate—com-
mete wlth hook-up instructions. Shpg. wt.

5

With Hearing Aid Type Earphone
STOCK NO. KB-32

= _} $4 EACH

8 3 FOR $14.00

Now no need to miss your favorite pro-

—
POCKET 1AW £ 1T

€

gram, TaKke this highly sensitive portable
with you, Small enough to fit in vour
pocket. Latest regenervative circuit design.

Plenty  of wood  selectivity.
Covers 540 . Complete with
earphone, nln:tlc case and instrucs
Less only wire, solder and batteries.
Batterics for above 1 cach neecded.
Stock No. BA-15 Burgess U10 . .ea. 77c¢
Stock No. BA-32 Burgess Z .. .ea. 10¢

EARING AID EARPHOME

CRYSTAL TYPE
STOCK NO. PH-2

il
EACH

3 FOR $5.50

‘Worth at least twice this price! A qual-
ity crystal, high impedance earphone. Fits
comfortably in ecither ear, Weighs less than
12 oz. Super sensitive, flesh colored. With
3 ft. flex-cord. Ideal for hearing aid, crys-
tal scts. pocket radios, ete. May also be
used as a crystal microphone.

A Pleasant BIG Surprise!

Stock No. $I98
AS-137

volume nn(l
to 1700

(= o

Money Back Guarantee

We just bought out
the entire inventory
of a prominent mid-
west jobber. To clear
the shelves in a hurry, we made up these
kits. IU’s all brand new merchindise. As-
sorted plugs, wire, transformers, resistors,
condensors, cable, sockets, strips, insula-
tors, switches. tubes.  vibrators, mounts,

cushions, hardware, grrommots, ete, No two
kits are the same, but OLSON guarantees
that euach box will be worth 3 times the
cost, or we’ll take it back for full refund.

Quantity limited—onc to a customer,

October, 1956

can be slid out or in on its shelf and used or carried
is cquipped with a 25 ft. cable and plug so that it can be
if desired.
dynamic high Impedance mike can be used.

A second plug and socket are provided

"GOLDEN GATE" 8" SPEAKER

With *'Whizzer'
Sound Disperser
STOCK NO. S-229

List Price $12.50
Olson's Price, Ea. $495
2 for $9.50

Finely finished in all gold lacquer. Deal-
order these speakers for installation
where space is a_factor. Will outperform
Employs two concentricals
tv mounted cones for extremely smooth re-
production at high or low volume. Small
cone in center of large cone is called a
‘“‘Whizzer’' and provides extended treble
response, good overall balance and wide
dispersion angle. Equipped with heavy Al-
nico 5 magnet and cover. Power handling
capacity 8-10 watts, Response 40-12,500
eps.  Speaker cone S” diameter, voice coil
8 ohms. Shyyr. wt. 5 1bs.

BROADEAST
TYPE MICROPHOME

Wlth Double-Cartridge crystal

STOCK NO. § 8

M-102 EACH
Ideal for PA, recording, ete. A
high impedance crystal micro-
phone

with essentially ﬁ'lt re-
sponse from 40 to 8000 eps—
output level 350 DB. bhlolded
against RF. Double xtal cartridge
for 'ull  non-directional  re-
‘-ponﬁe when in vertical posi-
Cnrome plate brass case,
trim. Ru bher mounted,
Standard 5R” ushing
Heavy duty § ft. shielded
cable. value,

STOCK NO. M-80

$ 295 EACH

3 FOR $8.00
10 FOR $25.00

Records both sides of telephone conver-
sation. Use dise, wire, tape recorder or
amplifier. Simply lay pickup under any
cradle tvpe telephone and conneet lead to
recorder or. amphﬁel. Operates by induc.

Regular $5 value,

H ¥ RECORDING TAPE

2 PLASTIC BASE
1200° on 7'* Dia. Reel

Lots of
STOCK NO X-249 12, Ea.
Single, ea......$2.19

Lots of 6, ea....$1.79 $|-59

famous brand tape regularly sells
$5.50—but Olson gives you a 1%
dwcount Perfect in every respect, this
quality tape is famous for its low noise
level and uniform output. Freq, response
00_ cps—red oxide base—14” wide
. Sl 2,) seven inch plastic reel included
s all recorders. Stock up now during
t Giant Sale and get the Tape Buy of
Your Life. Shpg. wt. (one doz.) 10 Ibs.

NEW L-O-N-G-E-R PLAY
1800' TAPE ON 7'' REEL
STOCK NO. X-583 3
Single, ea......$2.99

Lots of 6, ea...$2.59 $2 45

509 more recording time on a 7” reel,
Shpg. wt. (one doz.) 12 lbs.

molded
shock resistant.,
for mike stand.

$50

on.
Imkohte

OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES

CUSTOM RADIO CHASSIS

While They
Last

For
Installation
Anywhere

Stock No,
RA-245

514°2

With Matched
Set of Tubes

A 5 tube supcrhet of the latest desigm. Fea-
iures two IF transformers, 2-gang condensar,
jumbo slide rule dial, built-in loop antenna,

Centralab couplate. resonant filter, bypass
input for cryvstal phono, AC outlet on rear
for phono motor, generous size output
transformer, dual panel lamps and many
other tine features. Olson bought all the
manufacturer had for cash and now you can
take advantage of this deal. Chassis is 127
w. x 6” high and is finished in high lustre
(shines like platinum), Entire front is glass
finished in attractive green and gold. This
is a big feature since no bezel is requucd
and any size panel opening ifrom 27x7” to
4”x117 can be made. Frequeucy range is
standard 550 to 1600 KC. Audio response
is 40 to 12,000 cps. Output impedance is
8 ohms. Operates on 110-120 volts, Shpg.
wt, 12 1bs,

CUSTOM WALL RADIO

Complete Master Set With Built-in
Speaker and 2 RCA Sub-station
Speakers With Wall Baffles

5. 519%

Regular

54995

Has Provis to Connect Up To 5
A iona! Speakers
Now you can have music in every room

piped in from this custom wall set, This
brand ncw radio is a special high efficiency
5 tube superhet which mounts flush with
any wall, Speaker is built-in, Up to 3 ad-
ditional ‘speakers (any size or stvle of PM
is fine) can be connected for music in every
room in the house. Also fine fo: offices,
stores, shops, ete. Size: 11”7 w. 1 h.
Equipped with jack on panel so that phono-
graph or tape recorder can be plugged in to
supply recorded music to all outlying speak-
ers as well as the master, Controls on front
panel are: Volume Control, Station Selector,
and Phono Switch. Tuning range is stand-
ard 540 to 1620 KC. Has built-in loopstick
antenna and noise filter. Operates on 115

Volt AC. Shpg. wt. 15 1bs.
AUTOMATIC RECORD CHANGER
FAMOUS
COLLARO
INTERMIX

STOCK NO. RP-11

28,

DELUXE 3-SPEED

Made in England. Highest Quality. Com-
plete with Shure Ceramic Turnover Car-
tridge and Dual Sapphire Needle,

Powerful 4.pole motor and balanced rub-
ber covered turntable. Changes discs in 7
seconds, Jamproof! Qutput .6 volts. re-
sponse to 7000 cyeles. AU’I‘OMATIC SHUT-
OFF after l'lst record I\TER\II\ES 7,
10” and 127 dis 3314, and 78
RPM. AUTOMATIC I\‘IUTI\G S\VITCH elimi-

nates sound during ange cvcle Has
STYLUS ADJUSTMENT dnd speed selecuon
and_ ‘‘on-off-reject’”” CONTROLS. Size: 127

131%6”. Clearance required 25&k"” below,

514R” above.

3 SPEED MOTOR AND ARM

Stock No. AS-205
T sc7s

Monarch (Famous Made-in.
England Brand) 3 speed mo-
tor and turntable plus a gen-
uine Webster tone arm with
turnover cdrtl idge and dual
precious ped nee(lles.
{Zrmd new 10005 ;,'U'uam.eod Reg. $15.00

POWERFONE WALL TELEPHONE
I%ﬁ@,j Stock No. PH-3
7 4 o«

3393

" 3 pair for $11.00

5

Two station telephone set. Talk baek and
forth for up to one mile. Powerfone is guar-
anteed to give as good tonal qualily as vour
telephone, Built in buzzer and push button
on cach instrument. Also has push-to-talk
nitton. Sensitive enough to hear a whis-
per. Uses flashlite batteries. Conplete wllh
2 batteries, 2 wall hangers, and 50 ft.
wire.

Extra 2-conductor cable for above
Stock No. W103 100 ft. ......$1.19
Stock No. W104 250 ft. ......%2.50

2714 EAST MARKET ST.

1Ya METER TRANSCEIVER

Build Your Own

A Brand new com-
plete RT-92/AM
unit designed to re-
Y ceive and transmit
signals  from
'&,' to 225
- a_ wealth of
& parts all built into

Stock No fli,-

RA-252 %_an aluminum case,
Py 13167 X 916" X 147

3.93 -H“)‘)‘i;L,L‘/\nLh removable
AV cover, Included are

2 for $7.00 5 tubes (worth over
$8.00  wholesale), 1—995. 3—1L4, and
1—6C4, resistors, 10 condensors, SPDT
Toggle Switch, mica filled sockets,
chokes, a _variable condensor, a potens
tiometer, 2 dipole antennas, battery box,

battery plugs and a removable chassis, Wirs
ing diagram include Can be rebuilt into
a transcetver, rocene » field strength meter,
ete. Shpg. wt. 5 Ibs.

QUALITY DQUELE HEADSET
Sfock No. $I95

3 pairs for $5.60

2000 Ohm Impedance,
large magnet, removable
bakelite caps. Spring steel
headband fully adjustable.
Lk 4 % Flexible braid covered
cord, 31% ft. long, with

standard phone tips. Extremely light weight

nly 414 ounces., Original factory boxes,

VEEDER-RQOT COUNTER

Counts From 000 to 999

$I59

Sfock

For whatever you need to count, Ideal for
coil windings, determining length of re-
cordings, dial calibrations, ete, Big white
numbers on white dial, large knurled reset
knob (may be reset at any time). Four 4-40
threaded holes on top for easy mounting.
Size 11" X 1 7/32” x 2, Brand new,

CERAMIC CONDENSOR K

100 CONDENSORS

Sfock 0Nc:v. $I99

kit

100 tubular and disc cons
densors rated at 600 V, or
better, All popular values,
marked and eolor coded,
i Leads are tinned 134”7 long,

Terrific value. Stock up now,

Sound Powered
Includes Headset

and Microphone
Stock No. $
M-98 sz'r

2 Sets for $7.50

Brand New—original cost $30.00. No
batteries needed—self powered. Permits 2=
way talking up to 25 miles over any two-
wire conductor. Each set contains a pair
of sound powered high impedance dynamic
headsets with felt padded rubber cushions
and leather covered head-band. Both micro-
phone and earphones have cone diaphragms
and are extremely rugged and sensitive.
Units may be removed from headsets to
make efficient high powered miniature
speakers. Useful for Antenna Installations
where beaming of antenna is critical. Shpg,
wt. 5 1bs

ATTENTION MANUFACTURERS: If you
have large quantities of surplus elec-
tronic parts you wish to sell, call or
write OLSON at once, We pay top
prices!

HOW TO ORDER

Mail your order to 274 E. Market St.,
Akron 8, Ohio. Send remittance with or-
der (add for postage 5c for each dollar’s
worth ordered—10c for each dollar’s worth
if you are more than 1000 miles away).
OLSON REFUNDS EVERY CENT NOT
USED. Or—send no money—we'll ship
C.0.D. and you pay mail or expressman
for merchandise and postag: ALL MER-
CHANDISE 1009 GUARAN’IEED PLEASE
—MINIMUM ORDER 85.00.

SEND FOR NEW FREE CATALOG

SFE YOLR DLAON CATALOG FOR COM-
LISTING OF BARGAINS:. ON
EAMI S QF H!.'l'll:"ﬂilll.lﬂI -ﬁ

OLSON BARGAIN STORES IN:
CHICAGO—623 W. Randolph St.
CHICAGO—123 N, Western Ave.
CLEVELAND—2020 Euclid Ave,
PITTSBURGH—5918 Penn Ave.
MILWAUKEE—423 W, Michigan
BUFFALO—711 Main Street

® AKRON 8, OHIO
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.VA UES GA ORE ar CONCORD,

FAMOUS MAKE . WHY PAY MORE? WE DEFY COMPETITION

: UTILITY SPEAKERSV 1 CONCORD OFFERS THE FINEST IMPORTED
e 4” ALNICO

g | 0z P.M. 3.2 Ohm I ALL Bluoc‘lngggT:EvgugEfﬁig LEATHER

I ; CARRYING CASE!

|

$1.29 si PRISMS HELD RIGID WITH STEEL STRAPS
. Lots of Ten l 6 x 30 FIELD OF VISION—420 FT. at 1000 YARDS—Fig. B.
) Perfect for replacing speak- Perfect ALL AROUND binoculars. Feature coated lenses, light weight
I Stock # S4-AV-RN  ers in portable radios, in- I alloy bodies. Center focus. 0
Shipping Wat. 2 Ibs. tercems, extension speakers, Shipping Wgt. 3 Ibs.—Stock No. B1-RN ]

- o o
5" ALNICO V
Heavy Duty Slug. P.M.

I 3.2 Ohm Voice Coil*
Use it as a hi-fi tweeter. Re-
l placement in radies, TV sets,
intercoms, extension speakers.
I Stock 7#£8-5-AV-RN
Shipping Wgt. 3 Ibs.

7 x 18 FIELD OF VISION—300 FT. at 1000 YARDS—Fig. D

- N . -I Here's the right glasses for use at RACE TRACK, for ALL SPORT USE,
and at the OPERA or THEATRE. Center Focusing. $ | 4 "
Shipping Wgt. 2 Ibs.—Stock No. B2-RN

7 x 35 FIELD OF VISION—300 FT. at 1000 YARDS

WIDE ANGLE FIELD OF VISION--489 FT, at 1000 YARDS—Fig. A
Use these binoculars for HUNTING, BIRD STUDY, SPORTS. The wide
angle glasses are wonderful for horse racing. Center Focusing.

Shipping Wgt. 3 Ibs. Specify Type 7 x 35— $20l90

B stock No. B3N Wide Angle— 29.45

SI.39

Slngly Lots of Ten .
7 x 50 FIELD OF VISION—372 FT. at 1000 YARDS—Fig. C
l- El I BN IE BN N BN . -l Thz most wanted binocular, will give good service in SPORTS VIEW-
e ING, HUNTING, OUTDOOR USE.
I "‘* 4 X 6 ALNIGO v I Shipping Wgt. 312 Ibs. Specify Type Individual Focus— 45
Heavy Duty Magnet P.M. : 24.9
I 3.2 Ohm Voice Coil Stock No. B4-RN Center Focus— L] 0
1.99 ea. 8 x 25 FIELD OF VISION—315 FT. at 1000 YARDS—Fig. B
E, i Singly 1 An ideal glass for GAME SPOTTING, BIRD WATCHING, SPORTS.
]
I Tt 195 ea; Shipping Wet. 312 Ihs. Specify Type Individual Focus—
Lots of Five Lots of Ten | 6 95
Rugged construction makes it perfect for auto radio Steck No. B5-RN Center Focus— L]
replacement. Vibration will not affect it.
I Stock £ S-4x6-RN Shipping Wegt. 3 lbs. 1th 50 FIELD l:)F VlSIONf—183 F(';l’. at 1000 YARDS—(F;ig. c .
A high power binocular for LONG DISTANCE VIEWING, as PLANE
o o w omw o ww oww s m GG WARINE USE, MOUNTAIN VIEWING. $ 0
I Famous Make 6x9 shipping Wgt. 312 Ihs.—Stock No. B6-RN L]
P.M. Speaker 2 i All Prices Include F. T.
I $69.. l.-----------------.l
Lts of 12 CONCORD’S FANTASTIC CARTRIDGE SALE i
Lots of 3....... 2.80 ea . . .
Sinel 2.95 ea. | Famous GC-J Ceramic Series i DUAL-SAPPHIRE
gly .......... . ' x Astatic Cartridge Compilete TURNOVER CARTRIDGES l
FEATURES: : l static Lariricg v Ceramic Element
Heavy Duty 1.47 oz, Alnico V X W/Stylus l SONOTON
3.2Ma%"n?t Voice Cail. :}“""‘""’\ I Precious Tip Neﬁdl:ml(r:élamic, Universal E
Cadmium_Plated Frame. R Stock #S-6x9-RN
Heiad\g“ ?ullf" Rei?s'g;ckmsaxr::kep Ship. Wat. 3 Ibs. Light welght—Mlmlmum netedle nressu':'e—(i Lots of 3
° s. G al replacement for all phono-
Handles 5 Watts. Sraph” arms. Exact replacement for  all $
N B B N B R E B RCA ‘45 players. Has dual mounting
centers Y, inch plus % inch
“10” HEAVY DUTY P.M. SPEAKER [§ Coramic cartriuges unaffected by temsera-  Concord's Price s'nw 389 H
ure or humidity.
WE ARE NOT ALLOWED l For all three speeds 33Va—45—78 rpm $MH35 l s”h‘;',‘,‘e"’;f,‘yt ';r,‘l’“k,:;;:;},‘;“ ks I
i ] t stortion, s sponse
MANUFACTURER’S NAME R L e T Tange. ‘Now used in VM, Colume

bia 360, Webcor, Creseent chang-
ers. Replaces many others.
$249each  "TTE LR R R R RN B B S FAC TS,
Lots of 30 _— I

. . e . .. W wtBoz............ Net $3.89
I I pElectro Voice Hi-Fi Flip Cartridge “puy my mm mm mm m
Heavy Alnico V Mag

SEWING MACH
Can unis® o " Watts full I Lots of 5 s 65 I LACEN oTe I

REPLACEMENT MOTOR
Audio Power.

115 V.AC. 1/1S
Convert your TV Set or Console ' 4

eac
Regular Price 58 50 I

P 112" pul-
Radio to Has dual precious metal stylii.—Has 33/5—45 rpm needle and 78 rpm :ey ', \/fe,gpuor l

Normally Sold at ss 95 each I needie.—Used only in high quality phonographs.—Will pive response 50 ¥".1. horiz. mtg, e Re-

Stock #S-10PM-RN :o 12,000 cycles.—Complete with '2” centers mounting bracket and I places over

inpi . urnover mechanism. I 80% f t-
. Shipping Wgt. 5 lbs. We used this item on.a check and were so surprised we grabbed all ing/:m?ts exis l

TONCORD'S CLOSE OUT PRICE we could. Stock Na.
L0 A B a a0 aa coaa6aa 0060060 006006 H0 oo0anG 2.70 ea. A ridiculous low price for these. Singly — $2.75 I szw MOT- 3 19 3 35 Each

Singly ..o e i e 2.99 . Singly Lots of 3 I

--------ﬁ--ll-----------------I
Il FAMOUS MAKE [2” P.M. SPEAKER g g Model ATM-5 racTory |
Magsive ¢ ; i Sim. to Mod. AX || CLOSE-OUT
ﬁeg;on‘w;ttaa::g;odg:xltvpé:_ts I % Shure Wire Recording Head l
d Full "Range Response. = Record—Playback—
) fdeay for se, as Basic, Woofer T s $995 | — ]
iona i i
{ Stock # S-FAM 12-RN s 95 I two-needle cartridge furnished . Lots of; Five et_glol::j-;I’SSOO $I'|9

Massive (:onstructwn

Shipping Wagat. 6 Ibs. complete with removable twist

CONCORD'S mechanism. ldeal replacement 1.09 each Price
LIS LR S Lots of "fg" cartridge fits most tone arms of leading manufacturers Mounted in hum-shielded case. Uniform
Lots of 5 4.20 ea. of record changers and players. Output. Excellent Frequency Response.
SiNGlY ovvuvnnsssnnesesss 4.5 ea. Stock No. 99-K-HAS3RN............Req. $8.25 l Prong Contact.
=

CONCORD RADIO « 45 Warren Street, N.Y.7, N.Y.
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 CONCORD’s HI-FI Bargain Corner?®

---------_-----ﬂ------------l
one

Concord’s Commander Crystal Microph
1 GARRARD Vsrem S Ty 2 8

A CONCORD HI-FI SPECIAL

manufacturer who sold this microphone l
I at a much higher price
-« « . only through Con-
cord’s great buying power I
t so much value.
WE _ PROUDLY PRESENT THE 1957 CONCORD el E A p
HI-FI MUSIC SYSTEM FEATURING THE GAR- an'::Hz;?;ZZTfec 5 etter
RARD DELUXE RECORD CHANGER! oo db_.COm:Ie'te w‘;th l
ONLY FOR THE MOST DEMANDING MUSIC STO hielded cable. Nationall
LOVER, THIS WONDERFUL MUSIC SYSTEM IN- R nii s teicedlcablcNationally
CLUDES FEATURES FOUND ONLY IN SYSTEMS
COSTING HUNDREDS OF DOLLARS,
® World famous Garrard Deluxe 3.speed automatic
changer plays all speed, size records, with jamproof

RN-106) 5525 I

CONCORD'S PRICE.........
S LR

MIKE-100- Advertised Price $10.85.
mechanism.

® Plays intermixed records at same speeds.

Y Finels( hi-fidelity cartridge with dual sapphire CONCORD'S LEADER
needles.

® Climatized cartridge resists temperatures and hu- I CRYSTAL MICROPHONE
midity. Another good buy from a

® THREE balanced speakers, 2 woofers plus | " famous manufacturer and
tweeter. I the price is fantastic!

® Built_in cross-over network. REECIMtesponsclyiciitetter,

. 2A0m2|1(;l|)f3(6r custom desioned to reproduce faithfully i ; e 7fg_ssggr;gfé‘e°":j?:’:

: eps., . . . R iel le. Fine f l

® Printed circuits used in amplifier for sturdy service. Cusfongude "‘Qﬁﬁ'- ) f,:ée ?ﬁd ,:2:;9 ,;;;";‘ ,‘;f

o Negative feedback circuit for low distortion. c d Radi Nationally  corders, ham stations, pag-

. Extenged {)tass sl.l_t{ehtledcontrols. 3 Bal :"CS°" k“ i) Advert;sed ing systems.

® Over 5 watts undistorted output. Concord’s Famous Price alance peakers Price..$7.95

* ﬁ“iﬁﬂlii'&ei.""""" {2 I T (IO R $9§'35 in Rich Mahou?(ny with Crossover CONCORD'S PRICE 5425

® Dimensions 19% x 18% x 113, RO R () N rk! Tt

® Cabinets are custom made of finest wood and Stock # GAR-RN-10-6 etwo Il I BN BN B am =Y AR
veneers. Shipping Wgt. 32 Lbs. FREE 45 SPINDLE

l----------—----------l CONCORD FINE

SAVE i HERE'S A CUSTOM HI-FI SYSTEM 8 TONE ARMS
OVR 55% ; At a Truly Unbelievable Price!!

Close Out % i Close Out Close Out l e,
Price! f Price! Pfice! I Counter balanced tone arm with
5 $14.95 $22.50 $10.95 thesh VO gutnut. “Outmat berier
Reg. $22.50 Reg. $39.50 o, Reg. $24.95 I :2ﬁ’e‘d.s?iseggonec:dsfe,)za‘:h unit car=

Stock # Midge-RN-96 2
LIST PRICE $8.50. $ 99
Concord’s Famous Price

s

Four inputs including reluctance or mag-
netic cartridge input! 7 Watt peak out-
fut,

Heavy duty AC power transformer—rour | PIUS + » « Webcor 3-Speed Plus . . . Famous Make 12" I Concord’s Bargain on
mhis_u—sepu“mf basi" treble avlud volume | Changer with Hi-Fi Flip-Over Goaxial Speaker Webster Gold Tone Arm With
controls—Decal ings all trol H . ip= H
—Frequency respt]ua:;e ig 58?[t.zl,l)O((:)mgpls[f ca""dge ® Built in cross over network. ' . fllp'Over Cartridge B
Tubes: 7C5, 7F7(2), 7Y4, or 5Y3— | ® Plays 3313, 45, 78 RPM records. e Response uniform 50-13,000 cps. . f"A'S(F' flip-over crystal cartridge
Chassis painted modern gray hammer- | ® Shuts off after last record. . A 1ded in both e 1 mil & 3 mil. Precious metal
tone—Manual included with each unit— | ® Famous make crystal cartridge with gne piece malded cones in bo I A ‘é‘.’,‘l‘."y'ﬁ,if;','.'c'ed tone arm

Size: 12” wide, 6'4” deep, 44" overall 2 sapphire stylii, woofer and tweeter. e Exact replacement for Woebcor
height—Dial light—Fuse holder. e Balanced tone arm and turntable. e Extra heavy Alnico V magnet. Midge

e Complete with all hardware
AMPLIFIER ............. ..$14.95
WEBCOR CHANGER......
COAXIAL SPEAKER......

PN Stock X Web-RN-96
- $14.5 50 Boosoos wormyne
e 5 ... 10.95 CONGORD’S $46 Lots of 3 $12.00 $ 49
REG. TOTAL PRICES......................... 348.40 GOMBINATION PRICE..... l oot Pries | Closer 4
l---------------------------

Concord’s Famous Amplifier
i : ) , RECORDING TAPE §
\ 999 : /Oﬂc(ﬁ//l(( the best for less §
=i

Concord’s
. Bargain
Price

l Concord’s Famous

manufactured for Concord Radio by one of America’s most highly respected Recording Tape Manufacturers.
o Frequency response at 7Y. 1PS is 40 to 15,000 cycles with extremely low distortion and maximum signal-to- I
g 4, noise ratio. Wound facing in. Output will not vary more than Y4 db within any given reel, and not more
@% than ', db within any 2 reels, No risk is involved. If you are not completely satisfied, all of your money

8 I will be returned, no questions asked!! Shng. wt. 14 oz. ea. 1200 ft. l

~

e

e ot cusrou e+ 1800-ft. *@21 | 1200, 552 | p00-fr. $124
FREE REEL

10 WATT HI-FI CUSTOM AMPLIFIER l

e Extended response better than 30-13000 eps.
e A full 10 watts with PP 6V6 output.
.
.

BAKER’S DOZEN

Full chrome plated chassis

Buy 12 and get 13—one free

Stock #TE-1.RN........ single 600 feet reel, $1.24
Stock #TE-2-RN.. .single 1200 feet reel, $1.69
Stock #TE-3-RN........single 1800 feet reel, $2.21

Three inputs including pr;e-amp stage for reluctance

artridges. l 1 UNCONDITIONAL
o Butpit transformer for 4 or 8 ohm speaker. FREEI % more I MONEY BACK

Built in fused bine. ® tape time!
+ Complete with tubcs, 2—6SL7°s, 2—6V6’s, 1—~724. tape time: GUARANTEE

A4 SNAP 'EM UP 1 CONCORD RADIO CORP. fAmaysm -7 |
[_“'\ 3 TUBE PHONO AMPLIFIER I RrusH THE FOLLOWING ITEMS: 1

I _;:f, ﬁ * wit_h wide range tone'and volume controls. I
® Easily attached to any phono and speaker. I— N B

Stock # Phamp-RN-10 ® A fine replacement for earlier units, I
I 2’[‘:’::“{9 Wagt. 3 Ibs. s3.25 EACH(LeSS tubes, ‘.ZATG, 35W4, 50B5) i e e, 5 I
l SeToF TUEES For ABOVE 5154 S:fnc?’:‘?c: .Ck':se: $2.99 1 B e bao 00Goa000n |
T Sy rREE CATALOG :

i ORDER YOUR FREE I 1AM ENCLOSING §. .. .....................

- i
CATALOG NOW I senp c.o.b. 1 ENCLOSE 209 DEPOSIT I
: NAME . e S9pccooan Y |
DIgby 9-1132 g ADDRESS ... PP
Tl L L Yy T L T T T T YT
Olc‘l'ober. 1956 149
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Electronig Tubes: - -
Now. Avuflable -

Americaflf tube buyer
—at stigidlard prices.

but an
improve

AATELE
Qe
\VZ g

TELEFUNKEN,

PIONEER
SINCE

1903

Write for your Telefunken Tube
Manual and for the name of your
nearest jobber.

Imported exclusively by

Amverican
Euvre inc.

Dept. 3
7 Park Avenue
New York 16, N. Y,

150

' Elirc;pé’s‘ Largest Sellingi

to the diggriminating !

IN ELECTRONICS

b

b

| these days of the super-virtuosi.

Certified Record Revue

(Continued from page T4)

ating scores for violin and orchestra, and it
is certain that with the excellent performance
and splendid sound this disc will find many
buyers. Menuhin plays the works with ob-
vious verve and zest, his tempi are brisk and
his tone clean and unforced. His technical
brilliance never fails to amaze one, even in
There is
understanding in his reading and considerable

© | warmth, but it is here where I must defer to

the old but inspired reading of the Heifetz/

|Beecham version of the “4th” concerto and

the mastery of Oistrakh in the “5th” con-
certo.

These values aside, there is little to quibble
about and with the superior sound that the
engineers have afforded Menuhin, this is an
infinitely more pleasurable disc to listen to
than those earlier efforts. Pritchard has done
an excellent job in maintaining balance and
generally exercising a firm hand on the pro-
ceedings. Good spacious acoustics combined
with sharply defined inner detail and super-
latively quiet surfaces are all plus virtues
in a highly recommended disc.

| SCRUMANN

DAVIDSBUNDLER DANCES AND
SYMPHONIC ETUDES

Rudolph Firkusny, pianist. Capitol
P8337. RIAA cirve. Price $3.98.

The second Firkusny recording since he
signed with Capitol, and every bit as good
as the first. This is the first recording of
the “Davidsbundler Dances” that really
sounds like a modern hi-fi disc. As far as the
performance is concerned Firkusny plays it
fairly straightforward and, although he has
some deeply expressive moments, there is a
sort of reticence to his playing that one finds
slightly disconcerting. The Gieseking reading
on Urania is probably closer to the true in-
tent of the work, but the sound is so fright-
fully bad as to remove the disc from any
consideration. The “Symphonic Etudes” are
more Firkusny’s metier and they receive a
wholly sympathetic and convincing reading.
The piano sound here is vibrantly alive and
big-toned. There is no apparent transient
ringing or percussive harshness and the re-
cording is a sensible balance between sharply
accented detail and spacious but not over-
done acoustics. The realism of the piano is
enhanced by the usual quiet Capitol surfaces.

MARCHING ALONG

| Eastman Symphonic Wind Ensemble

Mer-
Price

conducted by Frederick Fennell.
cury MG50105. RIAA curve.
$3.98.

Every recording by these superlative musi-
cians has been outstanding and this is no
exception. This is one of the zingiest most
rip-roarin’ collection of marches ever record-
ed With six Sousa sizzlers and six cther
favorites like Meacham’s “American Patrol,”
Goldman’s “On the Mall,” and Aliord’s
“Colonel Bogey,” etc. the dynamic punch
and sheer sonic impact is tremendous. As a
hi-fi demonstration disc this can take its
place alongside of the best. Owners of big
speaker systems will flip when they hear the
cone-crackin’ transients in the “King Cotton”
march. Man, this is really a buster! In addi-
tion to a larger than life bass drum, a savage
snarly snare and the impact of massed trum-
pet and trombone there are some cymbal
smashes of such overwhelming intensity that
it is only possible to reproduce them through
a big power amplifier with plenty of reserve
wattage if clipping is to be avoided.

wwWw americanradiohistorv com

As usual Fred Fennell elicits wondrous
performances from his young players. There
is knife-sharp precision to the attacks and
releases in all the choirs, there is a huge
clean sumptuousness of tone quite unlike the
ordinary “band” sound . .. and above all
that bravura spirit in the organization which
seems to imbue every piece with new life, no
matter how hackneyed the work might be.
With the ultra-wide frequency and dynamic
range, the liveness of the acoustic perspective
and the accuracy of the close-up sharply de-
tailed recording, this is about the ultimate
in monaural disc recording and with devotees
of band music will live in their memory for
a long while. Don’t miss this one!

KODALY
" SONATA FOR UNACCOMPANIED

CELLO -

REGER

SONATA #2 FOR UNACCOMPANIED

CELLO

Zara Nelsova, cellist. London LL1252.

RIAA curve. Price $3.98.

These may look like particularly uninspir-
ing works, but don’t let the titles fool you!
The Reger is a pleasant exercise in cello
sonorities, with Reger’s adulation of Bach
strongly in evidence. The Kodaly is very
strong red meat indeed. This is an incredibly
complex work wherein Kodaly has exploited
literally every technical resource of the cello
and the result is an amazing outpouring of
sound you are not likely to forget for a long
time. Even as a strictly hi-i vehicle this is
impressive and with the superb performance
of Nelsova as an added plus, this is a re-
cording of unusual distinction. Recorded
quite properly close-up, the sound of the
cello is outstanding. From the smooth soar-
ing, stratospherically high register passages
to the rich throbbing gutty resonance when
Kodaly plumbs the lowest depths of the cello,
there is naught but the cleanest delineation
of the sonic contours. Janos Starker. the
performer in the old Period recording of this
work still has a slight edge in the warmth
of his projection, and the sound of his disc
was remarkable for its day, but Nelsova is
more than satisfactory and this sound is quite
a few notches above the Period recording.
Try this and be surprised.

TCHAIKOV SKY
PIANO CONCERTO #1 IN B FLAT
MINOR

LISZT

HUNGARIAN FANTASIA
Julius Katchen, pianist with London
Symphony Orchestra conducted by Pier-
ino Gamba. London LL1423. RIAA
curve. Price $3.98.

London Records has the reputation of
making discs with consistently high quality
of sound. Almost as equally well known is
that they generally do not go in for extrava-
gant claims about their sound. So when one
picks up a London record . . . this disc for
instance . . . and across the top of the disc
cover is the statement, “a degree of perfec-
tion, startlingly realistic, never before achieved
by recorded sound,” one hastens to listen and
see what all the fuss is about! No more than
the first few bars is necessary to dispel the
notion that London might have been trying
to “pre-sell” the 20th version of the Tchai-
kovsky warhorse. For this is, indeed, one of
the most persuasively live sounding record-
ings of a piano concerto I have ever heard.
And it is not so much in the super-spectacular
realm of whomped-up frequency and dynam-
ic response that it is outstanding but rather
it is the sense of extreme naturalness that
prevails.

The piano is ultra-smooth and liquid-toned,
a great fat roundly-rich sound. When per-
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PRICES SLASHED BEST ELECTRONICS SURPLUS

50 W. 6-CHANNEL RADIOTELEPHONE
for BOATS, MOBILE, or FIXED STATIONS

THE BIGGEST BARGAIN IN PLEASURE OR FISHING
BOAT RADIOTELEPHONE Big-power ship-to- shoxe
Radiotclephone, —This Transmlttex Receiver (BC-6
part of SCR-3483) is beautifully and ruggedly bullt
Designed for rough military scrvice and cengineered
for maximum efliciency, it will provide trouble-free
long-range communications from boal, vehiele, port-
able or fixed station installations. Both Txan;mlttcr
and Recciver operate in the frequency range of 80
to 4450 KC, and both are crystal-controlled on all snx
channels in this range. Manual tuning of the receiver
is also provided. Power Output (Phone) is 50 to 60
watts with 12 V. DC Power Supply.
Transmitter operation is performed with a minimum
of controls, after installation adjustments have been
made. BC-669 is type approved by FCC for ma-
rine band use. Operation of the 00 \\utt Rddlotelc
hone may be from 110 V. AC, 110 V. DC, 32 V. DC,

P
24 V. DC, or 1'> V. DC. Complete constructional data and diagrams are furnished for building any of the ahove

power supplies at minimum cost. Fach sect
used by the mxln'ny.
to marine band frequencies.

selectivity, built-in loudspeaker.

is supplied with 12 erystals (6 for X-mit,
Receiving crystals differ by 385 KC (IF frequency). g 3
Recciver uscs high-efliciency
Static Filter (Noise Eliminator) Circuit with Switch. and RF

for rcceive) which were
Most of these crystals can be reﬂ'lound
10 Tube Superhet circuit with RF Qta"u for maximum
Gain Control. Trans-

mitter uses 8 Tubes (2-807’s in Final) with 1009 Plate Modulation, and Metering Switch with multi-range milli-

ammeter for instant checking of any
SO-WATT RADIOTELEPHONE (BC-660A, B, or C Mod-
complete with all tubes, (as specitied),

st. Book, Connececting Cord CD-513 (to Power Supply),
l\lgmhcduon and Power Supply Construcnonal Data.
ED, GO

EACH

MODELS BC-669 D or » Sa
nlso CW (t,cle;:mphy) transmi
FO). EACH

9.50

B9 HAanET,'mm appropnace plug con%lf‘c‘tor
H

part of transmitting circuit.

EUSTOM BUILT 12 V. DC POWER SUPPLY FOR SABOVEA
12

PE 110 D, 110 V. AC POWER SUPPLY. EACH..$$9.50
12 V. DC POWER SUPPLY KIT, complete with transmit-
ting and receiving dynamotors, relay, filter capacitors,
choke, switches, fuse holders, etc., plus undrill

chassis and wiring diagram. CH. :$45.

RM-21 REMOTE CONTROL. Permits transmission & re-
ception (by handset) from remote position. EACH. .$6.95

LORAN RECEIVING EQ@PT., APN-
4, AT LOWEST PRICE EVER!!!

We made a ‘‘buy’’ on this popular modcl APN-4 Loran
unit, used on Fishing and Pleasure boats and Aircraft
for navigational purposes. All are Used but in Very
Clean condition, complete with tubes and cry<tﬂl i
s1s of an R9/APN-4 Receiver and an
or. Originally sold in Auxplus for $100
more per set, it would be wise to buy an extra set for
‘‘Spare’’ while available at this l‘mll IOW price!
no accessories or inverter (80 to V. AC,
2400 cycles, required) available at tms time. Inverters
for this equipment are easily avallable from many sur-
tus houses.
ICE PER SET, each consisting of one Indicator and
one Receiver, as above, Not Testcd. 29 95
Excclient—Used. Shpg. wt. 80 Ibs. L

15 600 KC RECEIVER

Model

Wells Gardner—
[ types
available) for
ship and shore
ay)phcatlon De-

for
lIDV AC. 50-
60 cycle opera-

and

S.
throughout the
ontue range of
135 600 KC
in G bands.

s 7 modern mctnl tubes in TRF circuit w:th
regencration, plus two audlo filters to allow choice of
two band widths, ()00 or 3000 cwcles at 20 db down
with peak response occurring a @ 1000 cps re-
spectively.  Also ineorporated nudlo limiter stage which
reduces noise and interference. This is an excellent
receiver for wireless operators, hams, and all others
interested m the and
Dim: 175g” L. x 1514” D.
mounts). Suppl ed comnlete
sheets and dingram. Shpg. wt. d
PRICE, EACH,.Fxcellent—Like Now Comhtnon
PRICE, EACH, Used—-Good Conditio

(less shock
instruction

19.50

...$64.50

V.H.F. TEST EQPT. 150-230 MC

A Complete Test Instrument covs
i mc. operating
70 cycles AC,
mfd. for Navy, Model OAP. Per-
mits  following functions: (1)
Tune a transmitter to given fre.
quency. (2) Tune a receiver to
a given frequency. (3) Adjust
antenna system for best perform-
ance. (4) Measure power output
of a transmnte (i3) Check wave
shape  of transmitter’s output
swith auwllmxv occnlloscope. (8)
Monitor a transmitter during op-
eration. Incorporatcs: Calibrated
Tuned Absorption-Type
Signal Generator; a de-
tor-amplifier circuit with elee-
tric-eye indicator which shows
exact resonance with applied sig-
nal, plus an untuned VITVM Input
connection so that this circuit
will serve as a tube voltmeter.
All housed in a metal cabinet..
with cover, 154" L. X 815"
X 1014”7 H. Includes cahbl.ltlon
chart, separate receiver gain con-
trol, T-connector, and line cord. LJIKE
condition. Shpg. wt. 50 ibs. EACH 39.95
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SENSATIONAL BARGAIN!! TCS TRANSMIT-
TERS, RECEIVERS, AND ACCESSORIES

You’ve never seen TCS Transmitters and Receivers
priced so low! This communications ‘‘work horse’ of
the Navy and Coast Guard never sold in surplus for less
than 3300 per set (Acg. cost over $4000.00 per set).
It’s ideal for mobile or fixed station use: precise, trou-
ble-frce, and consistent. Excellent for Marine-Band (2-3

me) applications if certain front panel controls on
Transmltter are removed, after pre-setting of frequen-
cies, to meet FCC requirements. It will even mect FCC
requirements regarding second harmonic radiation, since
the transmitter uses a Buffer stage, plus (varmMe) link
coupling between the final RF Tank and a pi-network
which couples to the antenna, all of whieh reduces har-
monic radiation to absolute minimum. Other features
of TCS Tlansmnttors and Receivers are: * complete cov-
erage 1.5 to .0 me, all band-switching. * 4-channels
crystal-control, plus one channel manual tuning (in
transmitter precision VFQO). *uses 1625 instant heat-
ing filament tubes (equivalent to Tyvpe 807) in RF_Amp
and Mod,. sections of Transmitter to minimize drain,
* Rated at 40 watts CW and 20 watts plione output
when transmitter plate voltage is 425 V., but this
power can be casily doubled by using 600 volts plate
supply. ¥ Transmitter or Receiver designed to operate
from "either 12, 24, 110 V., DC, or 110/220 V. AC
power supplies. Power Supply Diagrams furnished.
* Receiver is super-sensitive superhet. with excellent
sensitivity & selectivi y characteristics, and includes
BFO circuit for CW reception. Units priced below are
complete with tubes. good clean condition but untested.
TCS-5{to 9) TRANSMITTER, with all tubes, schematic
diagram and pol;ver supply diagrams, as outlined ahove.

39.95

TCS-9(to 14) TRANSMITTER same as ‘above but has
minor modifications wh:ch make these models more
desirable. EACH $59.95
TCS-5(to  14) RECEIVER, complete ' with tubes and
schematic__diagram, as described above. Shpg. wt,
50 Ihs. EAC 69.9

RITE FOR PRICES ON OTHER TCS " ACCESSORIES.

‘TCS ANTENNA LOADING COIL.
Used with above equipment to
obtain  maximum performance
with short whip antenna, Has
6-position  tapped  switch  for
various lengths of antenna.,  In

x
E

EM TRANSCEIVEI.! 28-39 MC

nal Corps BC-659, part

of nopular SCR-609/610 Ve-

1z pt. Combination

Tranxmltter and Receiver

for FM communications, 2-

channels_ both erystal-con-

trolled. Transmitter use not

recommended except for mil-

itary or special applications.

but  receiver is ideal for

monitoring 28 to 39 me

(can be extended by remov-

ing a few coil turns. Incor-

porates built-in loudspeaker,

and construction is such to permit easy under dash
mounting to permit complete access to front panel con-
trols Sepdmt power supply requned to provide 90 to
50 volts ‘‘B’* supply. and 1.5 volts “*A’ supply. The

PI‘ 117 or 120, avmlahle se;mrdtelv. supplies these volt.
ages from cither a 6, 12 or 24 volts DC source, but bat.
teries or other supply can be easily adapted. Dim. of.
Transceiver 16” L. x 137 W. x 714" H. Supplied com-
plete with all tubes <\nd Instruction Sheets with Sche-
m"IlCCEDF]"‘EQ;‘g“E Shpg. wt. 50 1bs,

PR

Excellent Condltl cerenen 349'50
Price, PE-120 incr Supply’ for avove,

Used—Good e ee...925.00
All Above Material Subject to Prior Sale. 25%
Minimum Deposit with All C.0.D."s, Min. Order
—3%$5.00. All Prices F.O.B. Our Address.

— TELEMARINE —
COMMUNICATIONS CO.
3030 W. 21st Street, Brooklyn 24, N. Y.
Cable Address: Telemarine N. Y.

Phone: ES 2-4300

www americanradiohistorv com

50- 60 W, SPEAKER UNIT

Western Electric Speaker
units, for horn or haffle-
board mtg. NEW units, re-
moved from above speak-
er. Shock and blast proof
diaphragm, will handle up
to 60 watts. Response to
7.000 cps. favoring high
freg. Impedance 13 ohms.
Dim.: 6" x 6”7 x 414"
deep. Throat opening—
13&” dia. Ailnico 5 slug
wt. 6 1bs.

Shpg, wt. 20 1bs.

EACH, $11 95

SLASHED TO.

LIMITED QUANTITY BARGAINS

GENERAL ELECTRIC 10 KW RF POWER AMPLIFIER,
model BF-3A. designed o inerease RF power output of
FM Transmitters (88-108 me) to 10 KW, Can be modi-
fied to operale on other frequencics. Available
less Rectifier Power Supply and Tubes. EACH .
COLLINS MODEL MBF 5 METER TRANSCEIVERS, covers
60 to 80 mc smﬂle channel ervstal-controlled Trans-
mitter & Rec ull 3 watts RF output. Tdeal as
5 meter W‘\lkv T.\lky UsLd Good Condition. With L\Xbea
and cable less other accessories. Operatles from_110
AC-DC. Shpg. wt, 50 Ibs. H E
3-RANGE SIGNAL GENERATOR. Well built and hlghly
engineered, this test signal generator is a rare bargain
for laboratories, service shops. and for production test-
ing in factories. Known as the OAV-1 Test Generator,
it provides any one or all of 3 outputs: (1) a V.H.F.
output variable from 150 to 250 mec.; (2) 2 15 mc. out-
put (which ean be changed to ancther nearby frequency
for TV-IF aligunment); and (3) \Xulnvxbxator output of
-1. 1.0, 10.0 and 100 KC by means of a selector switch.
I‘xequencv stability is e\ccllnnt and calibration at least
as any excellent service sigmal generator, In-

cllx(les following tubes: 1--3Y3GT. 1—6SK7, 1—6AGT,
and 2—9002. Operation is from 110 V. 60 chles, l-
phase AC. Dimensions are L—19%2”, H—1

Tv”. Shpg. wt. 85 lbs. NEW units, \\xth oneratmg
m;tructmns, and Schematic. 4
ONLY . ... o . .
CDNDENSER MICROPHONE WITH 2STAGE PRE-AMP.
Real, Precision quality construcuon, double Helmholtz
Resonator type, with combination microphone and am-
plifier built-in cylindrical brass case 16 x 6 ins. Uses
iypes 30 and 32 tubes in amplifier. Trnploys acoustical
low-pass filter plugs (removable) for 5-25 cycle response:
removing plugs (threaded) and venting cylinder case
will result in high-quality, wide-range studio-type
microphone, As is. excellent for vibration testing, per-
cussion noises. shock sounds, oil explomtmn work.
Original u';e—ﬁound (Axt:]]exv) R1n ng Eapt. \lodel
T 21/6R.

ACH

RCA 1P2S INFRA-RED IMAGE CONVERTER TUBE, userl
in American Snoopersceopes and %mpelscopes. All NEW
UNUSED Condition. Shpg. wt.
EACH
BRITISH-TYPE INFRA-RED IMAGE (SNOOPERSCOPE)
TUBES. Used in British “*Tabby’’ for seeing in the dark
for ‘‘snooper’’ or ‘‘smiperscopes.’’ Wil detect objects
at night illuminated by ‘‘dark’ infra-red ravs. Requires
power supply of 8000 to 4000 volts at a few micro-
amperes. Screen size is 13k” (ha Al mbes checked
before shipment. Price 3 for $10.00
FRONT END LENS ASSEMBLY For above, SDEECI F1.9
1. 91.44 mm. Outside dia. at one end 60 mm. Length
of mount 64 mm. Each. BN
STEP-UP OR DOWN 120/240/460, 3KVA,
FORMER. Heav_v-duty transformer, single phase.
eveles mounted in oil immersion type can approx. 227
high x 14”7 dia. Can_be removed from cun and operated
air-cooled with neﬂ'hg;hle drop in_KVA rating. due to
UNUSED umf.s less  oil.
3 - .%$44.50

0 \V./100
NLW' U\'ITS

PAEZ ELECTRIC MEGAPHONE Mfd by Renﬂe) for
u. Navy to pive concentrated directional sound over
a long distance. Consists of a Horn Assembly which in-
cludes Microphone, Reproducer. trigger Switch, and
Connecting Cable: and, a Portable Amplifier with self-
contained  Power Supply Storagre Battery.
Will beam voice over 500 outdoors.
Charger and Storage Rack for
opevation, (chaxvmd) uvanlahle separately.
Megaphone Pim: 20”7 H 31/2” W, Portable Amplifier
Dim: 13847 H. X 12347 \V x 934" D. Complete with
tubes, connecting cables, Inst. Book, UNUSED 319 50
cond. Shpg. wt. 85 lbs. PER SET
STOWAGE & CHARGING RACK, bo Operates
from 110 V. AC or DC to charge storage battery at taper.
ing rate. Dim: 101/»” H. x 187 W. x 1134" D. $19 50
Unused condition. Shpg., wt. 53 lbs. EACH.
RMCA MODEL DAE-1 DIRECTION FINDER. Delu\c type
DF eqpt. designed for commereial vessels, but excellent
for the large pleasure boats. Freq. Range 240 to 2,000
KC. in 3 bands. Employs super-sensitive superhet cir-
cuit, with BFQ that permits taking bearings on CW sig-
nals. and built-in_ AC power supplv which can be oper-
ated from 6. 12, 24, 32, 110 V. DC converters. Rec,
Dim.: 14” L, x 83%” H. x 15” deep Loop Dim.: Len;:th
from deck to handwheel—23". QOverall Leng 17, Loop
Dia. 13”7 All NEW Eqpt., with all c1))les,
struction Book. Shpg, wt. 125 lbs. EACH....$149.80
RVMICA MODEL ET-8012 75 Watt MARINE RADIOTELE-
PHONE. Provides 10 channels, cr\stal controlled, trans-
mission and reception in the to MC band. Pnpularly
used in commercial vessels, e\cellent also for the larger
type of pleasure craft or fishing boat. Self-contained
power supply, for 110 V, DC operation but_can be used
on 110 V. AC with approprnto conve:tor Dim.: 341"
H. (with shock mounts) x W, 207 Deep Shpg.
wt. 300 lhs, Used xcellent cond tlon Wlth tuhes &,
Instruction Eook .55
PIONEER GE R .6 Volts I'nput at 22 ’Irnps‘
Output 400 \' DC at 175 ma, Dim.: 6142” L. x 47 dia.
Uscd-excellent. For Ham mobile, marine radmtelephones.
ete. Limited Supply! EACH .$11.95
WESTERN ELECTRIC VHF AM TRANSMITTER, A3 emis-
sion. 132 to 156 mc freq. range, 1 band, 1 channel freq.
of individual channels preselected: crystal controlled;
12 W. A3 emissiol 1 115 or 122 V. AC, 50 to 60
cycles. single ph. ( se; enclosed in metal cabinet; 18" Ig,
32" wd. 6414” h o/a; new—unused. Ideal for $mall air-
ports. Shipping Welght 450 lbs. PRICE EACH.S$295.00
BC VIBRATOR POWER SUPPLY.
or other transceivers or mobile
. vibrator, no tubes, fully shielded.
X 613’. Shpg. wt. 12 E

SPARE, VIBRATOR for al)ove .8
BC-745 POGO-STICK TRANS: RECEIVER Sln"‘le freq.
eryvstal controlled trans. and recvr. Freq. range 2-6
Output 34 watt. Range approx. 5 miles. For emerﬁency
communications, etc. Complete with tubes, connecting
cord CD-571, and 1 BC 746 Tunmz Unit, USED, GQOD
CONDITION. Shpg, EACH . T s39.50
SAME AS ABOVE, NEW CONDITION EACH .
CHEST-UNIT T-39, Excellent Condition.
Ibs. EACH..... .
POWER SUPPLY 187, ith Internal 2 it
Battery. Exc. Cond. Shpg. wt 15 1bs, EACH. .. B
ADDITIONAL BC-746 TUNING UNITS, W|th crystals.
Specify preferred frequencies, NEW, feee. 52,98
SPARE TRANS-RECEIVER CHASSIS. NEW, BC'74J. less
tubes. Shpg. wt. 8 lbs. . ...$12.95

Shpg.
.51
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' cussiveness is demanded in the score; the

k ’ i response is sharp and clean with no trace of
H THE VERY BEST IN CUSTOM TELEVISION harshness and ringing. The orchestral accom-
. ; paniment is equally successful in projecting
+ 8Y TECH-MASTER the feeling of presence. The string tone is

smooth and edgeless, the horns, trombones,
and trumpets, bright and brazen with power
nor cracking. The woodwinds, especially the
are effortlessly reproduced with no forcing
flute and oboe, are lambent in the purity and
cleanness of their tone.- Percussion is very -
sharp and accurate but never overblown for
“effect.” Now wrap all this with nigh per-
fect balance between piano and orchestra, add
acoustic perspective which is spacious for
compelling liveness but still allows for crisp
definition of all the various voices and you
have the reasons why London is so proud of
this recording.

The performance is quite good, too. Not
what might be termed definitive but with its
own particular values. Here is youthful ebul-
lience, a reveling in the quick-fingered pro-
ficiency of technical mastery, a sparkling,
scintillating performance that many will like
after so much heavy-handed pedantry on the
part of so many other artists. But everything
has its penalties and those who would desire
more warmth and passion, more grandilo-
quence, will not find it in full measure here.
Suffice that Katchen and conducting prodigy
stands for the utmost in Custom television. The G%mba (who incidentally does a ﬁrstf rate
: . . . job) have given us a vital vigorous perform-
feputation established with the manufacture of the N G ance with a sound that will not be surpassed
renowned Model 630 chassis is further enhanced HAS THESE OUTSTANDING for a long time to come. .
by the outstanding Tech-Master Audiophile and PLUS FEATURES: The Liszt work fares equally well in sound -

. and gets a good competent reading from
Sound Theatre. ' s World-famous 3 tube synchro. | Katchen, but the prize on this disc is defi-

ok picture circuit for constant " " n
picfupfe stability. ¢ 30 "mbe, nitely the Tchaikovsky. You should make it

FOUND IN THE FINEST OF INTERIORS

As the custom installation signifies the ultimate in
well-chosen decor . . . so the name Tech-Master

See your Custom bi-fi dealer today . . . or write Ting-t - Tuet o shmple cotou | 3 pOInt to hear this and compare it with your

5 is required for installation. o VAL L a :
TECH-MASTER CORPORATION o High fidelity pirdure as well as a worthwhile buy even if you have to dupli-
75 FRONT STREET, BROOKLYN, NEW YORK exceptional audio reproduction. cate.

\’J:')CJ'J&,;:‘ 2&,\‘;“&‘* VERDIANA

] New Symphony Orchestra of London
T R R e R I 7 BO I-I-I Ns AU D IG conducted by Salvador Camarata. Lone-
don LL1385. RIAA curve. Price $3.98.

TR :
"

*L I S T E N As the title implies, this is a collection of

S8 . various selections from Verdi operas, and in-

T e e O e TU NER KITS cludes such famous potboilers as the “Anvil

Chorus,” “La Donna e Mobile,” and the

quartet from “Rigoletto.” All are in orches-
tral transcription and, in general, this disc
will mortally offend the purists. But taken for
what it is, it is a job well done. The tran-
scriptions are tasteful, the playing of very
high character and the sound is spectacularly
good. For many folks, this will be right up
their alley. In fact, orchestral opera is get-
FM & FM/AM Tuner kits consist- ting a big play currently, as witness the suc-
ing of prewired and aligned com- cess of the Kostelanetz “Opera for Orchestra”
ponents. FM kit $59.50; FM/AM series, which is probably the inspiration for
kit $82.50. Separate components this disc.

also available: FM tuning unit

#*CROSS OVER'" AT ANY POINT

. 5 S MOZART
N-2A N-2B N:3 .
The right note, delivered where needed $19'50f IF-6 10.7 MC .IF Am.p' HAFFNER SERENADE IN D MAJOR
at the right impedance—thanks to Uni- $21.50; AM-4 AM tuning unit (K. 250) S
versity's complete line of networks. $24.50. INTRODUCTORY MARCH IN D
Crossover selections? From 350 to e (K. 249)

10,000 c.p.s. at various impedances.
Versatile? Take our N-2A and N-2B

for instance. They can be used singly

at 6db per active rate of roll-off 2-way

i ; « Vienna State Opera Orchestra conducted .
BaSI(.: C,l?aSSIS & case for CI.ISt.Om by Mogens Woldike. Vanguard VRS-
Special” FM/AM tuner consisting 483. RIAA curve. Price $3.98.

dividing networks, as 12db low or high & || 0I: Gold front, screen cover, This is the sort of recording that really

pass filters, as 12db networks when used & || punched chassis, bottom plate, 4 does do justice and pay proper homage to
§ i IPI?::SN _(;r.togetl':le;liztls 2;1.3;1way. o ? gang tuning condenser. Kit com- Mozart in this commemorative year. Far
B and the N.zlsAcquST}’c ;;gAiPS;SI wittehr 4 || ponents above fit except AM-4. too much of .the vast outpouring of Mozart
? presence and brilliance controls is the g || Schematic and parts list supplied. recordings this year, have been hastily con-
&  finest 3-way network obtainable. 5 || $14.95. trived and of indifferent quality. This is the
& To solve your crossover problems, and : 5th recording of the “Haffner Serenade” to

guard against system obsolescence, look Literature available

to University! For complete details, send
for brochures 78A32 and 78N31.

appear on LP and it is incontestably the

Include postage with order. best. For one thing, this recording represents
e ‘g‘ an entirely differen{ and authenticated scor-
COLLINS AUDIO PRODUGCTS CO. ing of the work. A great deal of “r.esearch
was undertaken before the various “innova-
P.»O. BOX 368 Westfield, N. J. tions” in the score were given permanent

stature. Thus we now have the delightful

[ioett e

e e
et g o

University Loudspeakers, Inc.
"80 So.KensicoAve., WhitePlains, N. Y.
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“Introductory March,” missing in all previ-
ous editions, the addition of tympani in the
score as well as various re-written parts for
woodwind and strings. The structure as a
whole has been changed to give the work a
more properly symphonic outline rather than
the heretofore “thinner” scoring typical of
the serenade form. I, for one, feel the work
has gained immeasurably by these changes.

Woldike does his customarily fine job of
conducting, and elicits some splendid playing
from his obviously enthusiastic orchestra. In
keeping with the revised score, the sound
here is far bigger than any of the previous
recordings. As is usual with Vanguard, they
have achieved a splendid balance in the vari-
ous choirs, the string tone is very clean and
live, the woodwind are bright and pure
sounding, the trumpets and horns sound out
heroically and are quite free from distor-
tions, the tympani add their punctuation in
a sharp and accurate manner but are never
obtrusive. Acoustic perspective was almost
too spacious, but the day was saved by the
crisp definition of the inner orchestral voices.

CHADWICK

SYMPHONIC SKETCHES
Eastman Rochester Symphony Orchestra
conducted by Howard Hanson. Mercury
MG50104. RIAA curve. Price $3.98.

Everything about this recording is fantas-
tic, from probably the most striking album
cover yet issued (a nightmarish color photo
of a grotesque “hobgoblin” character) to the
offbeat “modern” character of music from
the staid Boston of the 1890’s, to the stun-
ning realism of the sound. In four sections,
or sketches, entitled “Jubilee,” “Noel,” “Hob-
goblin,” and “A Vagrom Ballad,” this is
music that runs the whole gamut of orches-
tral colors. Chadwick was that rare bit of
musical Americana in the 1890’s . . . a com-
poser uninfluenced by the musical forces of
Europe, who dared to dream and write mu-
sic in his native idiom. It is not difficult to
detect in the various sections of the work,
some material which is definitely folk-derived
and which has a familiar ring. Yet this is
certainly not a derivative work, rather the
folk material was inspirational. The sections
vary widely in content . . . “Jubilee” is
bright and spirited, full of ‘dynamic contrast
and most likely the most folk material . . .
“Noel” is a very lovely slow movement, with
some beautiful solo writing for English horn
and oboe . . . “Hobgoblin” is a lively scher-
zo, full of rollicking good humor, and impish
deviltry . . . “A Vagrom Ballad” is the
strangest piece of all with more than a hint
of atonality and dissonance . . . it is biting
satirical music and its harsh contours must
have shocked the Boston of those days! Dr.
Hanson turns in a spirited vigorous perform-
ance and, as always, is ably supported by his
superb orchestra. With modern scores and
especially modern American scores, this Roch-
ester Orchestra is doing a fabulous job. The
sound is typical Mercury. Huge big-hall
liveness with the crystal clarity of detail
always in evidence. String tone has the usual
bright sheen, brass is of tremendous weight
and sonority, there are sections in “A Vagrom
Ballad” where the percussion is earthshaking,
Wait until you hear the snare drum and
xylophone speaking full forte in this section!

This is a work noted for dynamic contrasts
and the engineers have put it on the record
in fulsome measure. Through a big speaker
system this disc is quite an experience!

Tape Reviews
BARTOK
CONCERTO FOR ORCHESTRA
Chicago Symphony Orchestra conducted
by Fritz Reiner. RCA Victor “stacked”

October, 1956

‘woe on Decent People with Tape Recorders.

The 7 01d-Pashioned Villains ofapa Rocording

Poiled Them All

irish FERRO-SHEEN

ARAHD

.20 How

T
Once upon a time, 7 Old-Fashioned Villains like this Gﬂw were wreaking endless

The 1st Villain was Oxenscheid the

A ‘t -y.:ﬂ"
Oxide Shedder. He scraped away at the crumbly oxide coating of
old-fashioned tape and gummed up tape recorders with the shedding particles. The 2nd

Villain was Wearhead the Head Wearer 2 7+ He filed down the magnetic heads

response of old-fashioned tape through inadequate contact between the “grainy’ coating

and the head. The 4th Villain was Noysenhiss the Noise Generator. He generated tape
\\ /. / s eP))
hiss and moedulation noise — = as a result of the random vibrations and
VAN

irregular flux variations caused by the uneven magnetic coating of old-fashioned tape.

The 5th and 6th Villains were Dropofsky the Drop-Out Artist and Pringlethorpe the
Print-Through Bug. “ ﬁ They put nodules and agglomerates into the

oxide emulsion of old-fashioned coated tape, causing “drop-outs” whenever these trouble
spots lost contact with the record or playback head, and inducing “print-through” on the

recorded tape when the extra flux at the trouble spots cut through adjacent layers on the

X ! .

reel. The 7th Villain was Brattleby the Embrittler. ¢ ‘m"'( He dried out the
~T

plasticizers in old-fashioned coated tape and embrittled irreplaceable recordings.

Then... OCTOBER, 1954! That’s when a very un-old-fashioned little man &
by the name of F. R. O’Sheen announced that he had developed the revolutionary new
irish FERRﬁo SHEEN process of tape manilfictule and pr egto' the70ld-Fashioned Villains

- W 4& sent a-scurrying with cries of

Yes, F. R o Sheen had made the new magnetic oxide

\

“Confound it—Foiled ag‘am‘"
lamination of ifish FERRO-SHEEN tape so smooth-surfaced and non-abrasive, so firmly
anchored and homogeneously bonded to the base, so free from
‘nodules and agglomerates, that the 7 Villains were evicted
~for good! Moral:‘ Don’t let Old-Fashioned Villains do you

g
out of your hi-fi rights! @; /ﬁ\"Just say “No, thanks”
. % " N

to ordinary coated tape and ask for F. R. O’Sheen

— irish FERRO-SHEEN, that is! ......... ORRadio Industries, Inc., Opelika, Alabama.
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Completely New!
DYNAKIT MARKI11

An amplifier kit which provides the
finest sound at low cost. The listening
guality of the Dynakit is unegualied by
any amplifier, regardless of price; and
this kit can be readily assembied in
about three hours. .
The Dynakit uses a new bug-free circuit,
designed by David Hafler. Complete repro-
ducibility of operating characteristics is
guaranteed by the use of a factory-wired
printed circuit board. The Dynakit comes
complete with all components including the
super-fidelity Dynaco A-430 transformer.

Specifications:
Power Output: 50 watts continuous rating, 100
watts peak. Distortion: under 1% at 50 watts,
less than 1% harmonic distortion at any fre-
quency 20 cps to 20 kc within 1 db of maximum
Response: Plus or minus .5 db 6 cps to 60 kc.
Plus or minus .1 db 20 cps to 20 kc. Square
Wave Response: Essentially undistorted 20 cps
to 20 kc. Sensitivity: .5 volts in for 50 watts out
Damping Factor: 15. Cutput Impedances: 8 and
16 ohms. Tubes: 6CA7/EL-34 (2) (6550’s can
also be used) 6ANS, 5U4GB. Size: 97 x 9" 634"

high. 6 75

net

Output  + |
Transiormers

Dynaco

Featuring para-coupled
windings, a new design

ing). These transformers
use advanced pulse tech-
nigques to insure supe-
rior sguare wave per-
formance and undistort-
ed reproduction of tran-
=="sients. Dynaco transformers
handle full rated power over the
entire audio spectrum from 20 cps to
20 kc, without sharp rise in distortion at the
ends of the band which characterizes most
transformers. Conservatively rated and guar-

30 cps to 15 kc without loss of performance
capabilities.

Specifications:

Response: Plus or minus 1 db 6 cps to 60
kc. Power Curve: Within 1 db 20 cps to 20
kc. Square Wave Response: No ringing or
distortion from 20 cps to 20 kc. Permissible
Feedback: 30 db.

MODELS
A-410 10 watts 6V6, EL-84
A-420 25 watts KT-66, 5881, EL-34
A-430 50 watts 6550, EL-34 {6CAT7)
A-440 100 watts 6550
A-450 100 watts PP par, 6550, EL-34 39.55
(all with tapped primaries except A-440
which has ftertiary for screen or cathode
feedback)
Additional data on Dynakit and Dynaco
components available on request in-
cluding circuit data for modernization
of Willjamson-type amplifiers to 50
watts of output and other applications
of Dynaco transformers.

DYNA COMPANY

Dept. RT, 5142 Master St., Phila.

14.95
19.95
29.99
39.95
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principle (patents pend- l

|
anteed to handle double nominal power from 1

stereophonic. 7" reel, 714 ips. ECS-9.
Price $14.95.

I reviewed the disc issue of this work last
month, and if you recall, I made comment
that although a good recording, I thought
the acoustics as used monaurally were not
suitable, and I stated that I thought the
deficiency of detail would be made up in
the stereo recording. Immodestly, I must
report that I was right. The whole character
of the score has changed with the stereo, and
now it is really possible to appreciate the
wonderful performance of Reiner. Now-even
the most minute wisp of orchestral detail is
readily and audibly apparent. This is defi-
nitely one of the most thrilling stereo tapes
yvet. The sense of directionality here is star-
tling, with the Bartok score being particularly
rich in interplay between various choirs in
the orchestra. With your speakers in perfect
balance, the change between first and second
violins and celli is easily discerned, and that
section for massed trumpets in the first move-
ment is played forte and there is no mistak-
ing where those trumpets are located.

I have long maintained that directionality
per se, is not all-important in stereo, but
there is no use denying that it does add its
extra dimension of realism along with the
over-all depth and all the other factors.
Depth effect here is quite good as is the in-
strumental discrimination. In fact, this is
onc two-channel stereo tape where the “hole-
in-the-middle”” effect was quite minimal and
certain of the woodwind and the horns were
right in the middle where they should be.
(I know their location having recorded ste-

reo with the Chicago Symphony myself on -

numerous occasions.) Having these wood-
winds and horns sound out rather disem-
bodied between the two speakers is a bit
disconcerting but very welcome just the
same!

I can’t emphasize to you strongly enough
the fantastic difference between the disc and
the stereo. I just wish it were possible for
everyone to enjoy the incredible fealism and
enhanced musical perception the stereotape
affords. For those who have the means of
playback, this tape should be a must.

| DEBUSSY

NOCTURNES
Bosion Symphony Orchestra eonducted
by Pierre Monteux with women of Berk-
shire Festival Chorus. RCA Victor
“stacked” stereophonic. 77 reel, 7%
ips. CCS-12. Price $10.95,

You know, in some ways this stereo thing
could be bad business for reviewers! By this
I mean that everything sounds so darn good,

that it is difficult to retain one’s objectivity
and perception. When I reviewed the disc
of this work a short while ago I gave it a
pretty good rating, but opined that I thought
the Stokowski version was still a few notch-
es above this recording. After listening to
this stereo version I am prepared to fight to
the death defending its virtues! Seriously it
is a fine performance, and I still think Sto-
kewski’s conception of the score is more to
the point, but in matters of sound it is
strictly no contest. This is simply fabulous!
All the subtle nuances and pastel colorations
that give this score its interest are here newly
revealed. The shimmering gossamer string
textures, the ethereal woodwind, the sharp
pungency of the brass and percussion in the
“Fetes” section are heard cleanly, full-round-
ed and pure of tone. Directionality is also
good in this recording as is the depth effect
created by sterco.

The most amazing part of the work is the
wordless women’s chorus in the “Sirenes”
section. In most disc recordings this is never
a particularly clean nor articulate part of the
score . . . there is always some fuzziness and
blur and while I mentioned in my review of
the disc of this performance that the chorus
did good work and sounded as well as I've
ever heard it sound on disc . . . it is but a
pale shadow compared to this stereo. The
voices are spread out before you, and with
the greatest of ease you can pick out the
sopranos from the contraltos, etc. The effect
of presence is astounding (choral work in
stereo generally is) and for the first time it
is possible to appreciate the skillful Debus-
syian scoring from a recorded media. Truly
a big advance in the enjoyment of this work,
and it clearly points the way to what one
can expect when things like the Bach “B
minor Mass” and Handel’'s “Messiah” are

available with the glory of stereophonic
sound. —30~

16 RPM DISCS

udio Book Company, St. Joseph, Mich.

has just introduced a compatible 16
rpm record which can be played on any
four-speed phonograph. The new 7-inch
discs provide a full 40 minutes of music.

Prior to this new development, exist-
ing 16 rpm discs were playable only
on the special equipment designed for
automobile phonograph systems.

The catalogue will consist of a variety
of classics, pop standards, light classics,
and show tunes and are designed to
supply “mood” or background music.

—30—

Crew of Stromberg.Carlson engineers uncrates large parabolic antenna that is to be
used in experimental work on tropospheric scattering, in cooperation with Cornell
University's Radio Astronomy Laboratory. This antenna will be installed at the 30-
foot level of the radio relay tower on Hathaway Hill, east of Rochester, N. Y., and

will transmit signals toward the Cornell laboratory near Ithaca, N. Y., 72 miles away.
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aran new HERE’S HOW LIFETIME GUARANTEED
PICTURE TUBES TUBES SAVE YOU MONEY!

suRCAYliggnsed : We Guarantee to Replace ALL TUBES Purchased
® One Year Unconditional Guarantee ] From Our Firm Forever

;'(‘)ygiﬁ s‘:r;fgeo ;[’YBI:,EQ s;:]'%% 3 Each Tube Individually Boxed and Guaranteed

12L.P4  $i4.38 19AP4  $24.81 : Over A Half Million Tubes Always in Stock

14BP4  $16.86 21AP4  $28.719 5 A
(6RP4  $19.38 21EP4 $28.19 Immediate Shipment ] )
16LP4 $19.38 24AP4 $42,50 Free Postage On All Orders With Full Remittance

Picture Tubes shipped There are fewer ““call backs”’

l;bOB . Harrison, t
iar Howover: you "n?i’; i There are no “‘out of date’ tubes

order any equivalent size

at e "same ‘price. P 4 ‘“Peak Performance’” testing in our fully equipped
Testing Department before shipment guarantees
quality

- 024 .43 | 3BN6 . 6AVE 5 5 7C6 43 | 14B6
USED 3 IA7GT .43 | 3CB6 0 6AXAGT . o 7C7 .45 14Q7
: 1A7G7 .43 | 3Q4 . 6AX5GT . . 7E5 45 | 19BG6G .

3 IB3GT .65 | 3056T . 6B4G . - 7E6 .55 | 1978 .
S ETS { 1656T .41 | 384 . B8 . ’ 7E7 .70 | 24a d
f ID5GP .43 | 3va o 6BAG . ; 7F7 .59 | 25av56T.
teed IE7GT .41 | aBQ7 . 6BA7 . ' 7F8 .70 | 2580667 .
Picture T“bsvfr'f(‘"a" ' 1G6GT .41 | 4B27 .95 | 6BC5 . . a8 | 767 75 | 2sL6GT
) IHAG .43 | 5AW4 | 6BC7 . ’ 7H7 .50 :
e Emerson  ® M°*.°;°l° . IH5GT .47 | 5BG6G 1. 6BEG . ’ 737 75 gg;’;m
e RCA o Zenit g {J6GT .47 | 5J6 63 | 6BF5 . 43 | 7k7 75
o Philco e Capehart 3 L4 w45 | sT4 J 68F6 . I 7L7 .75 | 2526
e GE ® Others 3 16 .55 | 5U4G .43 | 6BHE . .55 | 7N7 .50 | 27
ol ' 167 SE 5292 ¥ (LA4 57 | su8 74 | 6BJ6 . .55 | 12aT6 .37 | 35A5
100 St modet . --$1833 F‘ﬁ';f,.':"’de' ll534.95 ILA6 .47 | 5V4G .59 | 6BK5 . ; 12AT7 .66 | 35B5
gonsoue 2250 snoo L4 . 5Y3 . 6BK7 . ’ 12AU6 .41 | 35C5
2 3 modet - 52‘2‘ oe Tamelg!odc' 338l 1Les ) 5Y4G g 6BL7GT . . 12AU7 .53 | 35L6GT
Consale Conso 1 1Lce . 523 . 6BNG . i 12AV6 .35 | 35W4
14 --22719% ILD5 6A7 . 6BQGGT . 1 124v7 .67 | 35v4
mEonee Fio.s. Marrison; Mot ILE3 . GAS . 6BQ7 . c 12AX4GT .65 | 3573
Prices on rcqucst for es . 6AB4 . 6BYSG . I 12AX7 .58 | seover
217" 24" sets. ’ 1ILHE 6AC7 . 6B27 1 , 1227 .63 | 2
ILN5 . 6AF4 . 6C4 . 1 : 12B4 .68
INSGT . 6AG5 . 6C5 . I 12BA6 .46 | S0AS
IRS 3 6AG7 . 6CB6 d 6X4 " 128D6 .48 | 50B5
NEW INDOOR 1S5 g 6AHE . 6CD6G I. 6X5 . I2BE6 .46 | 50C5
: T4 L 6AJ5 . 6D6 ; 6X8 A 12BH7 .60 | 50L6GT
B iua . 6AKS . 6E5 ; 6Y6G . 128Y7 .65 | 75
ANTE N NA 1U5 42 | 6AaLs . 6F5 37 | 7a4 i 12B27 61 | 76
g vz 6AQ5 . 6F6 . 7A5 [ 120U6 .95 | 77
Both UHF and VHFE. Brings 1X2 . g:nss . sgs : 7A6 ! '223‘7 45 | 78
better reception th R 2A3 ) S . 6H6 . 7A7 ! 128)7 .45 | go
p an most ou 2A5 . 6ASE I 6J4 . 7A8 ! 128K7 45 | g4 e
door antennas. Use on top of TV. 2A7 . 6AS7G 2. 615 . 785 ! 12SN76T .56 | " 000
List Price $9.95 3A4 50 | 6AT6 39 | 6J6 47 | 7Bs 42 | 12sa7 .37 | MZLIGT
3A5 . 6AU4GT . 6J7 g 7B7 128R7 .45 | 1I7N7GT 1.

YOUR PRICE AF sas 6AUSGT .59 [ 6586 .85 | 788 45 | 12veeT .45 [ H7P7GTIL

3AUS6 . 6A U6 4 6K6GT . 7C4 . 12X4 W37 | 11723

d 3BCs5 .54 6AV5GT .65 6K7 g 7Cs . 14A7 .42 117Z6GT .
Lots P
of

WE PAY ALL POSTAGE on recelving tubes orders
shipped in USA, Territories and APO’s. Send only Write for FREE Tube List—

~ purchase price of merchandise. Please inciude = -
$3.99 each _ - approximate postage on foreign shipments. All O Blank =andiEREEsSam

orders subject to prior sale. Add 25c handling on ple Tube Carton. We want
orders under $5.00. Quantity users write for Y-0-U on Our Maliing Listl
special discount,

SPECIAL SURPRISE FREE GIFT CERTIFICATE*

. worth $5 toward the purchase of any of our
Mention where you saw our ad and merchandise on future grders will be syont with

we will send you F ’, any order of $50 or more.
ith R e e S SN GT:S * Free Gift Certificate cannot be used to obtain
wi any order of $10 or more. another certificate unless order is 555 or more,

MAJOR BRAND

TUBE CO.
Romano Bldg. Harrison, N. J.

ESsex 41106

October, 1956 155
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the direct-drive

THORENS

cD-43

RUMBLE:for E 53 N motor
mounted on CD-43, CBA-83, CB-33
and E-53PA units. (Reference level:
2.6 cm/sec., 1000 cps.)

Total 100 low
rumble cycle frequency
level rumble rumble

Best units......~52 db. --53 db. =55 db.
Average........—50 db. —51 db. —53 db.

Lower limit
for all units
equipped
with E 53 N
motors

FLUTTER: Less than 0.1%.

WOW: Less than 0.3%. Tests
made with the standard 12” turn-
table weighing 22 Ibs.

—48 db. —49 dh. —52 db.

These measurements are minimum
quality control standards which
must be met or exceeded by every
THORENS RECORD CHANGER,
PLAYER AND TURNTABLE!

ask your dealer to

demonstrate THORENS

Write for Thorens Catalog.

P R R

@ Music Boxes
SWISS Hi-Fi Components
MADE  Spring-Powered Shavers
\ tighters

B1 New vonx

NEW HYDE Panx
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Realistic High Fidelity
(Continued from page 45)

Patent No. 1869178, July 1932). Since
the patent expired the design has ap-
peared in many forms, but in some
cases there is evidence that the basic
principles have not been clearly un-
derstood, with unsatisfactory results
in the quality of reproduction. When

properly designed and correctly ap-

plied, the acoustic phase inverter (a

| title which describes its function ex-

actly) improves the bass response and
increases the power handling capacity
of the speaker at low frequencies.
With this goes a decided flattening of
the bass resonance peak in the im-
pedance curve. These advantages re-
sult from reduction of the travel of
the voice-coil at resonant frequency
by accurate loading of the diaphragm
at that frequency; in other words, the
resonant frequency of the air in the
enclosure must be the same as that of
the speaker. It follows that the en-
closure must be carefully tuned to the
frequency of the speaker resonance.

I should explain that what follows
refers to acoustic phase inverters. This
type of enclosure must be accurately
matched to the speaker. Other enclos-
ures which are not so matched resem-
ble the genuine bass reflex but their
effect is different. Some notes will be
added later on this type.

Fig. 26B shows a cross-section of the
acoustic phase inverter with the es-
sential elements—the speaker, the en-
closed air, the tunnel, and the port.
The volume of enclosed air equals the
total internal volume of the cabinet
less the volume of the speaker unit
and any internal bracing, but not the
sound-absorbing lining, since this lat-
ter is virtually part of the air space.
For a given volume of air the frequen-
cy of resonance in the port is modified
by the size of the speaker diaphragm
and the length of the tunnel. The
larger the speaker the greater must
be the volume of air; the longer the
tunnel the smaller the volume. Bass
reflex enclosures can be found with
and without tunnels; the purpose of
the tunnel is to reduce the size of the
cabinet for a given resonant frequen-

Fig. 26. (A) Section of an acoustic laby-
rinth. Length of air column is taken along
dotted line. (B) Cross-section of acoustic
phase inverter. All interior surfaces must .
be lined with a sound absorbing material.

SPEAKER

PORT .{ TUNNEL

www americanradiohistorv com= — =

cy. As a result of this you can assume
that any enclosure offered to you of
compact size, housing a large speaker,
and having no tunnel, will not per-
form as an acoustic phase inverter un-
less the normal bass resonant fre-
quency of the speaker is so high as to
make it unsuitable for high-grade re-
production. s

Herein is the fallacy of buying a
speaker which you fancy and fitting it
into a reflex enclosure which also ap-
peals to you. The two may not be
compatible. The information required
by an engineer to enable him to de-
sign an acoustic phase inverter for any
particular speaker includes the €quiv-
alent piston diameter of the speaker
cone, the bass resonant frequency of
the speaker, and its total volume. '
There is an optimum length of tunnel
for any given enclosure volume,
neither too long nor too short. The
end of the tunnel should not be nearer
the back of the cabinet than the ra-
dius of the speaker diaphragm. The
area of the port should equal the area
of the speaker opening (or more accu-
rately the area of a circle whose di-
ameter equals the diameter of the
equivalent piston). If there are errors
in design the system can be “tuned”
by altering the port area, but doing so
conflicts with the “equal area” con-
dition.

For the speaker of your choice you
can assess the merits of the enclosure
by visual inspection and electrical
measurement. The cabinet should be
strongly made and free from drum-
ming when hit with the fist. The in-
terior should be well lined with sound
absorbing material to prevent the
formation of standing waves. The port
area should equal the area of the
speaker opening:. The rear end of the
tunnel should not be nearer the back
of the cabinet than half the diameter
of the speaker opening. These points
checked, the speaker is then mounted
in the cabinet and its impedance meas-
ured at low frequencies by one of the
methods given in Part 3 of this series
of articles.

If you had previously taken a curve
of the unenclosed and unmounted
speaker from 1000 down to about 20°
cps you would get something like the
solid curve in Fig. 27, with the char-
acteristic single peak produced by the
bass resonance of the speaker. Below
this peak the response falls off rapid-
ly. Now with the speaker properly
mounted in the enclosure, take another
curve. This should look Ilike the
dashed curve in Fig. 27, with two
peaks, one on either side of the orig-
inal peak. It is obvious that the re-
sponse is much closer to linearity and
the bass cut-off is lower. This is the
advantage of the matched acoustic
phase inverter and mismatching will
not give the desired results.

I can almost hear you say, “Why
should I go to all this trouble?” There
is no “must” about it. You are quite
free to do the job properly or improp-
erly, but if you want the undoubted
merits of this type of enclosure to im-

RADIO & TELEVISION NEWS
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GREATEST
VERSATILITY!

NEW Altec 342A
AMPLIFIER with the
““input-matcher’ feature

typical specification

Gain: 110 db

Input Sensitivity: .0042 volts rms for rated output

Power Qutput: 20 watts at less than 2.0% thd,
. 40—20,000 cps

Frequency Response: +1db, 20—20,000 cps

input Impedance: Nominal 100,000 ohms

Source Impedance: 30/50, 250/300, 500/600 with 4665

plug-in transformer

4, 8, 16 ohms and 70 v line

Less than 20% of nominal

load impedance

Load Impedance:
Qutput Impedance:

Noise Level: Equivalent input noise—123 db,
output noise —13 dbm
Controls: 4 mixer controls, 1 master volume

control, 1 each bass treble equalizer
control; ali cont. variable composition
Power Supply: 117 volts, 60 ¢ps, 110 watts
External Power: 117 voit AC receptacle at rear

Available: of chassis

Tubes: 3—12AX7, 1—6CG7, 2—6L6GB,
1—5U4GB

Dimensions: 77 H, 19%” W, 8Y8” D overall

Color: Green

Weight: 22 Ibs.

Accessories: 4665 Plug-in Transformer
12227 Assembly—plug-in phono
equalizer
12210 Assembly—rack mounting
assembly

Cannon XL-3-12 straight cord plug.

B 5000 00000000000 000000000000000000600000060000000 000800

The new Altec 20 watt public address amplifier
is truly outstanding in its flexibility of function.
Pick any combination of four inputs, plug in the
convenient ''input-matcher'' for each source and
the Altec 342A amplifier is matched to your exact
circuit needs. In minutes the 342A can be
input-matched to any high or low impedance
microphone, crystal or magnetic phono pickup,
tuner or tape recorder—merely plug in the

proper "input-matcher.”

The 342A has individual volume controls for

each of four inputs, a master volume control and
separate bass and treble tone controls. DC operation
of the heaters of the input tubes insures hum-free
performance and eliminates the need for tube selection,
The quality, reliability and amazing flexibility of the

new Altec 342A amplifier make it ideal for every

public address use either permanent or portable.

ALTEC FIDELITY IS

v HIGHEST FIDELITY
LANSING CORPORATION

Dept. 10-T
9356 Santa Monica Blvd., Beverly Hills, Calif,
161 Sixth Avenue, New York 13, New York

October, 1956

ullard
AUDIO POWER TUBES

DESIGNED FOR
HIGH FIDElITY

gMany years of research and
;development have been spent
bin producing a range of

. Audio Tubes to meet the
srequirements of High Fidelity sound. ™

E%«repr*cmuction in all respects. This is why MULLARD. Audio Tubes are
(accepted in Great Britain as a standard by which others are judged, and
gwhy leading High Fidelity manufacturers in the United States also
-use-MULLARD tubes in their equxpment.

made for music

EL-34—Recognized as the-finest high power output
pentode, up to 100 watts in push-pull. Exceptionally
linear, requires low input voltage.

EL-37—The specialized manufacture of MULLARD high
fidelity tubes, particularly the EL37, assures balanced
audio power output. Replaces the 6L6, 5881, KT66 with-
out circuit changes.

EL-84 — q-pin miniature AF power
pentode, combining high gain and
linearity..Up to 18 watts in push-pull.

Other MULLARD recommended types for equipment and replacement:

ECC81/12AT7 ECC83/12AX7 EZ80/6V4 6230/524
ECC82/12AUT  EFB6,/6267 GZ34/5U4GA/B

MULLARD TUBES are available at leading audio distributors throughout
the United States. For detailed technical data and application informa-
tion, write to:

INTERNATIONAL ELECTRONICS CORP.
81 Spring Street - New York 12, N. Y.

TRADE MARK MULLARD, LYD., LONDON

DEVELOPED FOR HIGH FIDElITY
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Build with the Best —
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for
Sustained Satisfaction

Assamhlad‘;
T E-300 Kit

B-209
Mid-Range Speaker

LY sssssccesne

B-207A Two-Way

Speaker System . N-10102

Crossover Network

sessessesssssssesessssssrsee ay
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From the most modest to the largest, all
Bozak Speaker Systems are formed from
the same Bass, Mid-Range and Treble
Speakers. All are unrivalled for realism and
listening ease.

For instance: A Bozak B-207A two-way
Speaker System and an E-300 Enclosure
Kit* assemble easily into a “Little Giant”
that shames many a larger system. Now or
later, add a Bozak B-209 Mid-Range and an
N-10102 Crossover Network., You can use
these same speakers for systematic growth
into a Bozak B-305 or B-310.

Whether ‘you assemble it yourself or buy
it ready-made, each Bozak Speaker System,
in its class, offers

The Very Best in Sound

— E-300 Kit $42.50; slightly higher in the
Deep South and Far West

Export: Electronics Manufacturers’ Export Co.,

The R.T. Bi{ly211€ Sales Co.

Y

IMPEDANCE

// UNENCLOSED SPEAKER
ENCLOSED SPEAKER

FREQUENCY

Fig. 27. Impedance curve of an ideal acou-
stic phase inverter compared with curve
of an unenclosed speaker. Refer to text.

prove your audio reproduction, then
you can’t expect to get them by hit
and miss methods, otherwise there
would be no need for engineers at all.
If you don't get the proper double
hump curve, then the dimensions of
the enclosure must be altered until
you do; but it is just possible that you
would get the desired results by plac-
ing the cabinet in another part of the
room. The room acoustics influence
the impedance of the speaker, as I
have explained in an earlier part. You
might be lucky!

Unmatched Vented Baffles

Such can be home-constructed or
bought ready made, and are an easy
way of dodging the technical require-
ments of the true acoustic phase in-
verter. They do not work with the
precision or efficiency of the genuine
article, but they are better than a cas-
ually constructed box baffle. As be-
fore. they must be strongly construct-
ed and properly lined. No tunnel is
used as this introduces difficulties in
adjustment. The port area should be
greater than the speaker opening, so
that tuning can be carried out over a
fairly wide band.

The speaker should have as low a
bass resonance as possible and the vol-
ume of air within the cabinet should
not be less than 6 cubic feet. With
alteration of the port area, the air
resonant frequency is changed, in gen-
eral, raised as the area is increased.
This affects the impedance curve of
the speaker and some simulation of
the characteristics of the true phase
inverter is possible, but the transient
reproduction will not be so good as
the condition of optlmum loading is
never reached.

If a small cabinet is insisted on,
then the speaker should have the more
conventional value of bass resonance,
but if adjustment of the port to give a
reasonably flat impedance curve in-
volves raising the resonance of the
system to something on the order of
80 to 100 cps is necessary, the repro-
duction will not be satisfactory as a
whole, even allowing for the loss of
bass.

In short, the properly designed vent-
ed baffle can neutralize some of the
defects of the ordinary sort of speaker,
but the best results are only obtained
when the enclosure is properly de-
signed to do the job. It is curious that
keen audio fans often give their speak-
ers a very raw deal.

(To be continued)
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CAN'T HARM —
TV Antennas e Hardware

ALSO IDEAL FOR:
® Masts
® Rotor Housings

L _Anl'enncl'
Coat

® Terminals

® Hom Beams

MOSLEY ANTENNA COAT keeps TV and
FM antenna installations in brand new
operating condition—~For Years!

Easy to apply with brush or spray.
Forms tough, long-lasting protective coat
that resists all corrosive atmospheric
conditions.

No. E-101 — ANTENNA COAT. Enough
to protect Several antennas.

Dealer Net, $1.94

At Radio and Television Parts
Distributors, Coast—to—Coast.

Mos/oy i 9

8677 ST CHARLES ROCK ROAD. ST LOUIS 14, MISSOURI

- e ol

electronic
hobbyists . ..

tape fans ...

ham
operators!

Want to swap messages with friends in
other states and countries? There are
thousands of hobbyists all over the world
who’d like to hear from you.

You’ll find their names and addresses in
the new PEN PALS magazine! Be sure
to buy your copy of PEN PALS, .. on
sale October 11 at your favorite news-
stand.

RADIO & TELEVISION NEWS
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Room Acoustics for Hi-Fi
(Continued from page 53)

Determining Reverb Time

Reverberation time of a room is best

measured by introducing a sound wave
into the room, shutting it off, and re-
cording the decreasing level as a func-
tion of time, using a suitable recorder.
The decay of sound can then be meas-
ured. This method requires extensive
apparatus and measuring equipment.
However, by means of a simple formu-
la, it is possible to calculate the re-
verberation time of a room which is
adequate for all practical purposes.
The formula states that reverberation
time of a room is in direct proportion
to the volume of that room and in in-
verse proportion to the total amount
of absorption caused by the surface
arcas of walls, floor, ceiling, and all
objects in the room. It is as follows:

T=.05 (V/4)
where: T = reverberation time in sec-
onds
V =volume of the room in
cubic feet

A = total room absorption (in
Sabine units)

The total absorption of the room is
calculated by multiplying each ex-
posed surface area (in square feet) in
the room by its respective absorption
coefficient.

Absorption Coefficient

The surface of every object in a
room which is exposed to sound waves,
i.e., walls, floor, ceiling, chairs, tables,
drapes, rugs, etc., will absorb some
sound wave cnergy. Some materials ab-
sorb sound waves better than others.
For example, a cloth drapery absorbs
sounds better than a marble table top.
The ability of the surface of a mate-
rial to absorb sound is known as its
absorption coefficient. Absorption co-
cflicient is defined as the ratio of sound
wave cnergy absorbed by the surface
of the material to sound wave energy
incident upon the material. There-
fore, if a material has an absorption
coefficient of 0.9, it is an excellent
sound absorber and little sound wave
energy is reflected from it. On the
other hand, if a material has an ab-
sorption coefficient of 0.05, it is a poor
sound ahsorber, and 95% of the inci-
dent sound waves will bounce back
from its surface. The surface of all
objects in a room have sound absorb-
encies which can be measured and
rated between 0 and 1.00. The absorp-
tion coefficients for common materials
are given in Table 1.

Calculating Total Absorption

The total sound absorption of a sur-
face depends upon its area and the ab-
sorption coefficient of the material.
For example, if a pancl measuring 4
square feet has an absorption coeffi-
cient of 0.1, the total absorption is
4 X 0.1 or 0.4 Sabine unit. If another
panel has an area of 1 square foot, but

October, 1956

What's this about xp?

From time to time, Fairchild has sent out
samples of its products for testing by engineers,
music critics, and other professional users. These
samples embody one or more new features
which,having been subjected to laboratory test
and evaluation, seem1 to have enough merit to
be incorporated into future designs. But before
doing so it is always helpful to have the judg-
ment of experienced users of such equipment.

Sometimes it is not reasonable to embark-on -

a program of building a new product in quan-
tity, since it may have limited -appeal, it may
cost too much to manufacture; or there may be
any of a dozen other reasons. Many.users of
audio equipment have told us of their interest
in obtaining such ‘samples or “short run” de-
signs since, being of an inquisitive nature and
constantly striving for a closer approach to per-
fection, they are eager to try whatever promises
to improve their results, even if only a little.

Fairchild, recognizing that the one-time ‘“ama-
teur” or “hi-fi nut” is now often better infarmed
than many professionals, at least in some re-
spects, has decided to make available certain
equipment which would interest such inquisi-
tive users. The now famous 220XP is an. éx-

ample. This cartridge, employing a 1.0 mil x 0.6,

mil elljptically-ground stylus (and certain other
experimental features)) was offered for sale .in
limited quantities and without benefit of ad-
vertising, in spite of which fact backorders
began, piling up at an alarming rate. This par-
ticular cartridge has been replaced with a
later experimental transducer, de51gnated XP-2.
This cartridge will incorporate, ‘among other
advances, the latest Fairchild development in
high performance pickups, the riveted diamond.
Following is Fairchild’s XP policy:

Whenever a product seems to Fairchild to have

unusual merit or interest for certain users of
audio equipment, it may be offered as an “XP”
model. The model number will not necessarily
bear any particular relationship to that of other
similar Fairchild products.

The product will not be given national pub.-
licity by Fairchild, but any Fairchild dealer is
of course free to advertise, if he wishes-

The price will generally reflect the custom na-
ture and engineering costs of the equipment.
Anticipated delivery terms will be quoted, but
cannot always be guaranteed.

"An XP model may be withdrawn . thhout

notice, or it may be-adopted into the: regular
Fairchild line. In the latter case, .it i3 quite
possible (in fact, it is to be expectéd) that
the selling price will be perceptibly lower than
when offered as an XP.

The product will be EXPERIMENTAL, hence
the designation. For this reason, specific per-
formance claims will not' be made. Each item
so offered will, in the opinion of Fairchild
Recording Equipment Company, be of unusual
interest and will represent an advance in the

art. It is offered to users who wish to associate

themselves with experimentation and who wish
to try ‘“the latest” before it becomes generally
available;. XP equipment is not intended for
for the average user.

No special warranty is offered for XP products
but the standard Fairchild warranty policy will,
of course, apply.

The XP is a salute to those not- ea511y satisfied
users who, in our opinion, are a most important
part of the whole audio or high fidelity scene.
If you are interested in experimenting and try-
ing the latest, your dealer can inform you of
the latest XP developments.

20 ¢ps to 20,000 cps.

Sensitivity: 4 microvolts
for 20 db quieting.

*Price slightly higher
in West and South

Compare its performance with high priced tuners

PROVIDES ENDLESS HOURS OF STATIC-FREE
AND DRIFT-FREE FM LISTENING PLEASURE

Model T-160 ® Frequency Range: 88-108 Mc.
Selectivity: 200 Kc at 3 db points.
Audio Frequency Response:

® Coaxial Tuner: Exclusive Granco o Overall Dimensions:
feature assures drift-free reception.

ASK YOUR DEALER FOR A DEMONSTRATION

See and hear Granco’s FM and FM-AM table radios
and high fidelity radio-phonograph combinations

FM TUNER
Amazing § g5*
Value... 34

The perfect addition to any Hi-Fi system,
TV set, phonograph or tape recorder!

e Hum Level: 70 db below 1 volt.
Maximum Audio Output: 2 volts.

o Antenna Input: 300 ohms or
built-in line cord antenna,

7" w.x 5" h.x 4%" d.

for nome of your. nearest dealer, write

GRANCO PRODUCTS,

INC.

36-07 20th Ave, Long Islond City 5, N. Y.
] furer specializing in FM

wwWw americanradiohistorv com
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AA-920

High Fidelity
Amplifier

A Complete, Self-Contained
Audio Control System

in one
Handsome,Modern Enclosure

P Phone and Tape-head Preamp-.
Equalizer (dc on heaters)

P Loudness and Volume Controls
P Ruinble Filter Switch

P Scratch Filter Switch

) Independent Bass and
Treble Controls

P 20-watt Audio Amplifier
(40-watts peak)

Pilot Radio Corp. Dept. DK-4
37-06 36th St., LI.C. 1, N.Y.

Send complete information about the
New Pilot AA-920 Power Amplifier
and Audio Control System.

Name.

Address.

e ———————evseou)
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has an absorption coefficient of 0.5, the
total absorption would be 0.5 Sabine
unit. Therefore, although the area of
the latter panel is smaller, it has
greater sound absorbency. A person’s
clothes and exposed parts of his body,
such as face and hands, also absorb
sounds. The total absorption of a per-
son in a room has been measured and
found to be approximately 5.0 Sabine
units. The unit of total absorption is
the “Sabine,” so named in honor of
W. C. Sabine, who developed the for-

mula given earlier.

Determining Reverberation

To illustrate application of the for-
mula, let us first consider.an empty
living room 16 ft. long by 12 ft. wide
by 9 ft. high, having plastered walls
and ceiling, two window panes, each 2
ft. wide by 5 ft. high, and parquet
hardwood flooring. The total absorp-
tion of each surface in the room is
found by multiplying each surface area
in square feet by its respective absorp-
tion coefficient obtained from Table 1.
The total absorption of common ob-
jects in the room such as a person, a
chair, a sofa is also listed in the
table so that no multiplication by sur-
face area is necessary for these ob-
jects. The total absorption of the
various parts of the room is glven in

" Table 2.

Substituting the figure 43.34 Sabine
units (Table 2) for 4 in the formula,
we find that the reverberation time of
the empty room with the windows and
door shut and one person in the room
is:

. _ 16’ X 12/ X o
T = .05(V/4) = .05 X P

= 2.0 seconds

Let us now consider this same living
room only furnished with wall-to-wall
carpeting on the floor, heavy drapes
hung over the windows, a sofa’ of me-
dium size, two club chairs fully uphol-
stered, two end tables, and three peo-
ple in the room. The total absorption
of the various exposed surfaces in this
room is given in Table 3. The re-
verberation time of the room so fur-
nished is:

o o 16’ X 12/ X 9
T=.05(V/4) =.05X 1453
= 0.6 second

Furnishing a Listening Room

1. Cover bare walls and windows
with drapes and curtains over as large
an area as practical.

2. Use heavy drapes and curtains
rather than those of lighter weight
materials.

~ 3. Cover floors with carpeting where
possible and have the carpeting as
heavy and as deeply napped as possible.

4. Furniture should be distributed
uniformly around the room rather
than concentrated in one area, to in-
sure uniformity of sound distribution.

5. Large rooms require more dra-
peries, carpeting, and furniture in pro-
portion to small rooms, to decrease
their reverberation times.

www americanradiohistory com

ANY "99” PARTS
YOU NEED -
IMMEDIATELY!

You can now replace
or add any part to your XCELITE
99-PR nut driver, screwdriver and
reamer roll kit immediately because
your supplier has this No. 699 Re-
placement Kit! It has backup stock
to supply the hundreds of thou-
sands of “99” kits now in use. If
you've lost a handle—want that
new %” XCELITE 99-39 reamer—
need a new plastic roll pocket kit—
your distributor can supply you in
a hurry. Ask him!

XGEI.ITE INCORPORATED

Dept. E
Orchard Park, N. Y.
In Canada—
Charles W. Pointon Lid.
6 Alcina Ave.
Toronto, Ont.

NEW! JUST OFF
THE PRESS!
Catalogue No. 110!

Have you a copy? Are you on our
mailing list? If not, write today!
SAMPLE OUR TREMENDOUS INVENTORY OF

ELECTRONICS EQUIPMENT!
_TELL US YOUR NEEDS!

J. J. GLASS ELECTRONICS CO.
1615 S. Main St. Los Angeles 15, Calif.

RADIO & TELEVISION NEWS


www.americanradiohistory.com

TV Remote Control
(Continued from page 69)

bursts which produce a voltage at the
discriminator output are of short dura-
tion; in some cases—jingling coins or
keys, for example, many bursts of dif-
ferent frequency follow each other
rapidly. Such noises may well contain
frequency components which would
operate the control if they were sus-
tained; but they are over before the
integrating network has had a chance
to charge up to the required level.

Both triodes contained in each 6CM7
do not have equal transconductance.
The smaller triode sections of the
6CMT7’s, Viz and V:s, operate small re-
lays which close 117-volt a.c. power
circuits to the turret motor. This is a
reversible capacity-start motor having
two windings, one for each direction.
V:r operates the relay for starting the
turret in a clockwise direction; coun-
terclockwise direction is controlled by
Vs Once the motor has started its
rotation continues, even though the re-
lay drops out, because of contacts on
the turret drive assembly which are
parallel to the relay contacts. These
contacts remain closed until a tab on
the index wheel causes the switch to
open. The desired channel stops are
selected by turning the corresponding
tab from a tangential to a radial po-
sition. An index tab turned to the
radial position causes a link lever and
pawl to open the contacts and stop
the motor. A brake counteracts rotor
inertia to eliminate the possibility of
over-travel and assures positive chan-
nel selector indexing.

The power triode sections of the
6CMT7s, V.« and V.., operate larger
relays. These are of a bi-stable type
having a toggle switch operated by a
plunger which is attached to the relay
armature. When the relay is energized
once, the switch is thrown to the “on”
position. It remains there until it is
energized again; then it goes to the
“off” position. One of these relays
opens and closes the 117-volt a.c. pow-
er circuit to the TV receiver; it is op-
erated by the “On-Off” key on the
control box. The other relay, operated
by the “Mute” key, opens and closes
the loudspeaker voice coil -circuit.
Discriminator output “C” operates the
“Mute” and output “D’” the “Off-On.”

In the simpler model “200” with
only one discriminator, the lower sec-
tion of the relay control tube corre-
sponds to Vs, while its upper section
corresponds to Vs4; a bi-stable relay is
used for the ‘“Mute” operation, and
clockwise rotation of the channel se-
lector results when the “Tune” key is
pressed.

The authors wish to thank Dr. Rob-
ert Adler of the Research Department
of Zenith Radio Corporation who in-
itiated and directed the work on this
project. Credit also goes to Mr. Karl
Wossidlo for his many valuable sug-
gestions and construction of experi-
mental equipment.
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Only planned high fidelity
can give you true high fidelity!

Putting together a hi-fi system for your
home can be simple—and it probably
will cost a lot less than you think!
Here at MusiCraft we offer the kind
of information and guidance that will
help you get started right and avoid
mistakes.

As you may know, possible combi-
nations of components are practically

limitless. We’re happy to help you
choose what will best suit your home
and your budget. You can start small
and add as you wish.

Stop in at MusiCraft soon or write
us for further information. Let us help
you plan the kind of high fidelity
system that will give you frue high
fidelity. '

Send your name and address if you would like to be on our mailing list for our
announcements, Would you like a free copy of “Understanding High Fidelity”?

If you want to ‘‘build-it-yourself’’ and save—MusiCraft
has a complete line of component parts in stock. The

step-by-step directions are easy to
follow—and you can feel free to call
on us for any technical assistance
you may need.

48 East Oak Street * Chicago 11, lllineis * DElaware 7-4150

Lowest Prices « Largest Component Selections «

Complete Custom Installation Service

WANT A BETTER JOB? BECOME AN—
ELECTRONIC ENGINEER

ONLY 32 MONTHS TO EARN A BACHELOR OF
SCIENCE DEGREE IN ELECTRONIC ENGINEERING
Class enrollment limited to allow for individual in-
structions. Chartered by state of California, Nonprofit-
nonsectarian, coeducational—established 26 years.

APPROVED FOR VETS—ENROLL NOW!
SEND FOR FREE CATALOG

PACIFIC STATES UNIVERSITY

1S16 S, Western Ave,, Dept. O, LOS ANGELES, CALIF.

BARGAIN

HUNTHE & TV

SERVICEMEN!
Wrile for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

3619 TROOST  KAMSAS CITY, MO,

< N

wwWw americanradiohistorv com

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10 tube circuit
and rotating color wheel converts any size
black and white TV, direct view or projection,
to receive compatible color TV. COLOR-
DAPTOR is simply attached to TV set, does
not affect normal operation, and can be built
from parts experimenters have on hand.

Complete specifications including theory of
operation, complete simplified construction
plans, schematic, sample color filters. $1.85.

Essentlal parts kit containing all special parts
—coils, delay line, crystal, color filters—Up
to 16”7 sets—$19.75, 17” and larger—$20.95.

All other COLORDAPTOR parts. kits, motors,
etc. available. Write for information, prices.

COLORDAPTOR

3471 Ramona
Palo Alto, Calif.
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NORELCO

y(‘%d SERIES

FULL RESONANCE
TWIN-CONE
SPEAKERS

"
Ceoeesssemernenmmanesnns®

A J

veescsvenesaa®

e

Norelco’s twin-cone speakers are de-
signed to meet the problem of high
and low frequency dispersion in a
single speaker. The large (heavy)
cone is designed to produce good
bass while the small (light) cone radi-
ates higher frequencies.

Eliminating operating inefficiency ex-
perienced in multiple speaker cross
over systems, Norelco’s twin-cone is
driven by a single voice coil—produc-
ing a flat response with exceptional
reproduction of transients. Based on
economy and value any one of the
Norelco FRS twin-cone speakers is
your best choice. If your neighbor-
hood dealer does not stock Norelco
write direct to North American
Philips Company, Inc. giving your
dealer’s name and address.

Write today to Dept. G10 for brochures
and prices of these unique speakers.

North American Philips Co., Inc,
100 E. 42nd Street
New York 17, N. Y.

Two-Meter Preamp
(Continued from page 47)

tight as possible for maximum signal
transfer. This is one of the critical
points; if you don’t get the signal out
of the last stage the fans are just
blowing hot air around the shack.

The r.f. chokes are self-supporting
A4 chokes. If desired they can be bi-
filar wound, as long as the insulation
of the wires is adequate. Each tube is
connected to a separate filament wind-
ing, only because two windings were
available with the power supply; other-
wise, one winding will be sufficient.
Rs; and Re. were put in to help isolate
the “B~+" lines. The filament lines,
“B+" lines, and 117 volt a.c. lines for
the fans are all shielded. Possibly,
complete shielding would not be neces-
sary, but after the barn door is closed
you can’t put the hay in, or is that the
way it goes?

The construction of the metal con-
tact fingers for the plate and grid is
a very simple task (see Fig. 3). A
round disc of beryllium copper, spring
bronze, or any stiff thin metal, other
than steel or high resistance metal,
can be used. First, cut out the discs
to size and then drill a small pilot hole
in the center of each disc. If an old
pair of scissors is available it will
make it easier to cut the small slits
in the metal. Cut the slits back only
far enough so that when they are bent
down the whole ring will fit snugly
over the contact surface of the tube.
Solder the contact fingers to the
mounting ring, being careful not to
allow the solder to run in between the
fingers and stiffen them. The next step
is to trim the bottom of the fingers off
for neatness. If you happen to have a
silver plating bath around the house
you're all set; if not, just clean the
metal fingers of any grease or oxida-
tion that would prevent good contact
to the tube.

The filament-cathode contact fin-
gers are a little more difficult but hav-
ing access to a set it made it easier on
my part. Looking at Fig. 3 you will
notice that both the outer and inner
contact fingers were machined from
brass tubing and brass rods. A little
ingenuity on the part of the builder
can bypass this problem if you can’t
get to a metal lathe. Somewhere
around the ham shack you can usually
find some thin wall copper or brass
tubing that will be a near fit over the
outer cathode surface. Place the tub-
ing in a vise and cut some even slots
with a small jeweler’s saw; then form
the fingers so they make a snug con-
tact to the tube. A similar arrange-
ment can be made for the inner fila-
ment contact by using a brass or
copper rod. If no source is available
for the plate, grid, or filament con-
nections, the wires can be soldered
directly to the tube.

The photographs show the mechani-
cal details of the preamp chassis. The
complete preamp is built on a 8" x 5"

www americanradiohistorv com

SURPI.US

PRIC S

BACK AGAIN
SPECIAL
PROP PITCH MOTORS

For your Beam Antenna:
20 Volt to 32 Volt, A.C,

D.C. 14 H.P. Motor:
IIA: RPM Gear Reductmn.
7000 1. BRAND

S §16.95

REVERSIBLE MOTOR

1/40 H, P. Ball-bearing 3450
in Blast-proof case. Needs only
a capacitor for starting. All
Brand New. 110 V., 60 95
Cy. Special Low Pnce - s

Starting Capacitor. . ..$0.69 Ea,

ifAMDRRD
IURPLUS

NOW BACK IN
STOCK 3" TRIUMPH
OSCILLOGRAPH

Complete Test Scope. to
be used on or FM
servicing. Operates from
110 Volt, 60 Cy, A,

carefullv checked and are
in excellent COndltxon A

Treciar $34.9

WILLARD BATTERIES
NEW 2 Volt Dry Charged (apnrox wt, 4
Ibs,), Plastic Case, Type 20- $ 50
2, 20 Amp. hour. Each........ T

NEW 6 Volt 20 Amp. hour Dry charrzed
Plastic Case.

2 Volt VIBRATORS. VB8A Synchronous Type. Used
lAri atl portable radios having 2 volt wet cell supnlv

25 WATT DRIVERS

Western Electric Type D-173246. Makes ideal Mid-
Range or High Range Tweeter. Flat response up to
Approx. 12,000 Cy. Al New. 95

Low Priced @ eesssesssssccsssons . Ea.

AIRCRAFT BATTERY

§2 Volt, 34 Amp. Hour, TYPE AN-

craft. ‘All Unused—DR CHARGE.

New Surplu
Special ........,,$12.50 Ea.

SPOTTING SCOPE

U. S. Army Elbow Telescope 8 Pow-
er. Ideal for Rifle Range Target

' Work. Has Red. Amber and Neutral
ﬁ“ Filters, Excellent Condition.

LOW PRICE ....... 1 9 3 9 5 Ea.

ﬁ Use these phones without any ex.
ternal or mtemal voltage supply.
Two or more can be used with only 2 wires inter-
connecting them, Use for TV mstallanon, house to
house or house to garage. 5
All NeWoesosoooeonsrevsonses Per Pair ]

SIGNAL LIGHTS

Type K3. 12 VoIt Signal Lamps. Port.
able bakelite enclosed 12 Volt Sealed
Beam Light. Use as Flashing Signal or
Steady Snot. i
bracket for permanent mount with car-
rying case, and 20 feet rubber covered
Heavy Duty Extension Cord.

Al NeW. » v cvesvaranaeons $4.95 Ea.

12 VOLT DYNAMOTOR

PE-55 Power Pack. Complete New Unit
@ with DM-19 Dynamotor, Filter and Re-
lay Base. Continuous Ratings, 500 V.
@ ._00 MA outnut or mtermnttent 500

V. @ MA. These are all NEW in
original €ases ..o icve it 95 Ea.
Output Cable for above dynamotore..... $1450 Ea,

RADAR PARABOLA
3 Feet Diameter, Ideal for Audio or High Frequency
Transmission. All New, Weight Approx $1
20 Lbs. Made of Aluminum, Special,

All Mail Orders Promptly Filted, F.0.B. San Fran-
cisco . . « Al California Orders—Add 39% Sales Tax [,
. Do not send postage stamps. 209 Dep. on a!l
€.0.D. orders. All items subject to prior sale and
prices subject to change without notice, On pur-

chases under $5.00 send full amount, :

STANDARD SURPLUS

1230 Market 5t., Son Frantisco 3, Cal
Telephone HEmlock 1-3106

RADIO & TELEVISION NEWS



www.americanradiohistory.com

x 3%” aluminum chassis. The top deck
is a removable 8”"x5%” sheet of
aluminum just in case you drill in
the wrong spot. Of course, these extra
holes are always good for ventilation.
The shicld between the two tubes can
be any convenient piece of aluminum
or copper sheet. The wall and front
panel are made from four separate
pieces of aluminum bolted together.

The author’s location is not the best
in the world; it is almost at sea level
and blocked in by high, thick foliage
pine trees to the south. This made a
difference of one to two “S” units on
the wealk ones in most cases.

In over a year of steady usc on the
2-meter band, this preamp has made
the difference between no signal and
a readable signal many times. Besides
that, it helped warm up the ham shack
on cold nights.

A final reminder on prolonging the
life of these tubes is to make sure that
the cooling is adequate on the cooler
and seals of the tubes. A quick check
to see if the tube is running cool is to
turn off the “B+"" and remove the tube
from the socket and hold it in your
hand; if you don't have burned digits
you're safe, otherwise, don’t be sur-
prised to sec the solder melt out of
the center of the cooler and the tube
will gas up after using it for a week
or so.

A HINT FOR HAMS

By ROBERT J. MURRAY., WIFSN

EVERAL instances have been uncov-
ered where Novices and, in some
cases, not-so-Novices have used a milli-
ammeter that has a moving vane type of
movement in the plate return cireuit of
a modulated amplifier.

Reports from other hams indicate that
the carrier is quite strong but that mod-
ulation is practically non-existent, irre-
spective of the setting of the aundio gain
conirol. We have found that this par-
ticular type of movement acts as a very
zood andio choke and cffectively keeps
modulation from reaching the final.

It is recommended that the meter be
shunted after tuning up or that the
meter terminals be bypassed with a
heavy paper capaecitor of from 2 to 10
microfarads, as indicated in the dia-

gram.

Method for shunting or bypassing the test
meter when it is of the moving vane type
that will suppress modulation of signal.

CLASS C AmP

20

-0+ .
0 pe=t MW 600:7

SET SELECTOR g pﬁ[f[fla/‘/— -If
TeLlSTacHRaEH MoODEL IO 5.0000 / VOLT AC X -
200007 7 vOLT OC GLENDALE, LI NY. US.A ! \__-.'

L PRECISION APPARATYS CO.INC E

|
|
l
i

ACTUAL SIZE

|
|
!
|
: - |
“ . - '
i !
1 I
i }
i ‘THIN-LINE’ POCKET-SIZE Model !
: 20,000 ohms-per-volt V.0.M. :
|
| ¢ Full-Range Instrument Performance |
| Model 110: small-sized instrument convenience |
! Complete with vinyl case, e Fits Your Pocket. ..Fits Your Tube-Caddy... l
i ohmmeter batteries, the ideal extra V.0.M. for field and service |
I Qeatvyl-dgjty azgﬂa”a-f"“f « Extra-High Sensitivity i
i Deifneni?oss 1%,,”18%‘52,1 20,000 ohms per volt DC...5000 ohms per volt AC I
{ x 5%". Shipping weight e Extra-Low...Extra-High Voltage Ranges i
| 3 Ibs..—.Net Price $32.50 1.5 volts full-scale extra-low AC and DC.
] fmm———— e = 3000 volts full-scale exira-high AC and DC '
| | troder e emle 1 Extra-Wide Resistance Ranges '
I I to Model 110 above, | setf-contained up to 20 megohms |
i I except 1000 ohms | * Complete Current Ranges Up to 600 ma !
! R e | ¢ Somaete Decibel Rangs fom —201t0 +70db !
T S  3%" Full-View Meter...Long, Easy-Reading Scales |
i !
: j

Available at leading electronic paris distributors.

PRECISTON apparatus Company, Inc.

70-31 84th Street, Glendale 27, L. 1., N. Y.

Export: 458 Broadway, New York 13, N.Y., U.S.A. e Cables: MORHANEX
Canada: Atlas Radio Corp. Ltd. 50 Wingold Ave., Toronto 10, Ontaric
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Two transistor regenerative kit complete
with battery and case . . . less earphone.

Completely transistorized preamplifier
kit for Hi-Fi application—wide frequency
range

COYNE

i TRAINS YLU
IN SPARE TIME
AT HOME

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Fob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS-—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK

SEND COUPON BELOW for Free Book |
and full details including EASY PAY-
MENT PLAN. NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.

B. W. COOKE, Pres. ® N : FOUNDED 1899
ELECTRICAL SCHOQL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Paullna Dept. 76-HT5 Chicago 12, IHlinols

| COYNE ELECTRICAL SCHOOL 1
Television Home Training Div.
500 S. Paulina St., Chicago 12, Iil., Dept. 15.HT5 |

| __Send FREE BOOK and details of your Television ]

ome Training offer. I
I Name. I
| Address I
B City. State l
_____ e o e . e e e e e e e )
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TRAN-KIT ELECTRONICS €O., INC.

Specialists in U-MAKE-IT transistor kits

Contact your local Distributor or Jobber

TRAN-KIT ELECTRONICS

Four transistor super-het kit on P.C.
board in simulated leather case . . .
complete with battery and speaker

Multi-purpose kit for building code oscil-
lator, receiver, amplifier, etc.

467 So. Fifth Ave,
Mount Vernon, N. Y.

(0., INC.

Long-Play (3314 RPM) Hi-Fidelity

) AZZ

CLASSICS

A Treasury of Jazxz |
FEATURING
Charlie Parker
Teddy Wilson

" Coleman Hawkins

Eddie Condon
Dizzy Gillespie
Jack Teagarden
Pee Wee Russe!l

Erroll Garner
Sidney Bechet

Not $1 each—
But $1 for All Ten
Now get ALL TEN of these

‘‘all-time great’'' jazz
masterpieces for only $1,
no strings attached. Daz-
zling recorded performa
ances of Jelly Roll Blues,

Honeysuckle Rose, Basin

Art Tatum ¢ Street Blue{ IZeZ%xm fat

P Camarillo plus 6 other fa-

And Dgzens °“ mous jazz classics played
Other. “Greats’! | by the best Bands, soloists

and Combos evér assembled.

Hear for yourself the artistry, the amazmg high fidelity
of Jazztone Society recordings. With the 10 iazz classics
you also obtain a valuable Trial Membership in the
Jazztone Society with full privileges—and no obligation
ever to buy another record unless you wish!

But you must hurry. Mail the coupon with $1.00, now/!
Supply of sample Jazz Classics is limited, and’ offer
may soon be withdrawn.

‘--------------E1

The Jazztone Society, Dept. RT-10
43 West 61st Street, New York 23, N. Y. 1

Enclosed is $1 in full payment for the recordings l
of 10 jazz classics listed. Enroll me as a trial
member. Privileges: No purchase obligation ever! I
Advance notice of releases. 5 day free trial on
any discs. I may reject records before or after I
receipt; may cancel mombershm at any time,
For future 1.p. full 12” dises I keep, I'll pay only I
$2.98 each plus a few centg shlppmfz . . . saving
over 40%- of usual retail price! I

Name ...

Address

City PoaPenL ot vl P A tate........ I
Canada address: 105 Bond St., Tommo 2, Ont.
U BN D N BN N U G e omd o o s
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What’s

New
in Radio

PRINTED-CIRCUIT POT

George-Held, Inc., 1020 N. La Brea,
Los Angeles 38, California has devel-
oped a wirewound potentiometer
which has been especially designed for
printed circuit applications.

Because it mounts directly on the
board by its own round Ieads the new

PC-5 eliminates the use of screws and
lugs. The environmental-resistant con-
struction, light weight, and small size
(%" dia. by %” high) make the unit
suitable for airborne and other com-
pact equipment. The cylindrical shape
is easily adaptable to automatic in-
stallation techniques. Resistance range
is from 10 to 35,000 ohms. Dissipation
is 2 watts.

For full information,
manufacturer direct.

write the

R/C ESCAPEMENTS

Lafayette Radio, 100 Sixth Avenue,
New York 13, N. Y, is now offering
a new line of radio-control escape-
ments featuring a two-arm, self-neu-
tralizing model; a four-arm, self-neu-
tralizing compound design; and an
engine control escapement.

All three units are of rugged con-
struction and maintain low current

Ratchet governor wheels are

drain
used to maintain smooth rotating
speed.

The company will supply full details
on any or all of these units upon
request.

TV TEST EQUIPMENT

Winston Electronics, Inc., 4312 Main
Street, Philadelphia 27, Pa., has just
released two new pieces of television
test equipment designed for the service
industry.

The Model 825 dynamic a.g.c. circuit
analyzer provides a simple and sys-
tematic method for locating a.g.c. trou-

RADIO & TELEVISION NEWS
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bles. The instrument incorporates a
standard a.g.c. test signal which is fed
to the antenna of a TV receiver. Mon-
itor circuits are arranged for rapid
connection to the a.g.c. test points to

determine whether the trouble is due
to a.g.c. and to isolate the a.g.c. trou-
bles.

The second unit is a wide-band field
strength meter, the Model 330, which
tests antennas for bandwidth as well
as signal level with special provision
being made for color TV antenna test-
ing. The instrument will align an an-
tenna for color in the absence of a
color transmission. It reads directly in
microvolts and provides five meter
ranges for readings from 10 to 100,000
microvolts on color or monochrome TV
signals.

DUAL SERVICE AID
Seco Manufacturing Company, 5015
Penn Avenue South, Minneapolis 19,
Minn,, is making available a new dou-

ble-purpose servicing aid for black-
and-white and color television, radio,
and industrial uses.

Tradenamed the “Fil-Pak” Model
FP-1, the unit is a filament continuity
checker of the low ohms type and a
90-volt bias supply pack. As a conti-
nuity checker it will handle 7-pin, 9-
pin, octal, and loctal type tubes. Test
leads are in the continuity or bias
circuit. The bias pack supplies up to
90 volts of filtered and isolated d.c.

A data sheet on this inexpensive test
unit is available from the manufac-
turer on request.

ALUMINUM SOLDERING FLUX

E. Lampe, P. O. Box 371, Linden-
hurst, N. Y., is now offering a special-
ized soldering flux which permits the
soldering of parts direct to an alumi-
num chassis.

Flux is applied to the point being
soldered and a 50/50 tin-lead solder
applied. A low wattage iron can be
used in this application. Since the flux
is active, surplus flux should be re-

October, 1956

Export Dept: Telesco International Corp., 270 Park Ave., N. Y. 17

3 NEW FEATURE-
PACKED AMPLIFIERS!
(Models 99C, 210E com-
plete amplifiers, 121C
preamplifier) Color-
marked Green Dot con-
trols that make it easy
for your family to operate
your hi fi system . . .
smartly designed mahoga-
ny cabinets . , . years
ahead features that defy
obsolescence . . . that's
H. H. Scott for '57, your
best dollar investment.
See for yourself!

4 NEW SUPER-SENSITIVE TUNERS!

(Models 330B, 3831B AM-FM tuners; 311B, 310B FM tuners)

For the first time AM that gives you audio response beyond 10 kc
. FM with new wide-band circultry that makes drift a thing of the

past . . . AM-FM tuners equipped for Stereophonic (binaural) operation.

That's H. H. Scott for '57. Hear for yourself!

2 COMPLETELY REDESIGNED

POWER AMPLIFIERS!

(Models 240, 280) Exclusive Dynamic
Power Monitor on Model 280 affords full
output on music, yet protects expensive

speakers against burnout . . . variable
damping controls for perfect speaker match-
ing . . . new exterior styling . . . clean

distortion-free performance typical of all
H. H. Scott components. Judge for yourself!

ALSO SEE THE NEW 710A TURNTABLE

Visit your dealer or write today
for complete technical specs.

165
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RADIONIC ULTRASONIC
PortablePublic Address
and PAGE UNIT

OPENS UP VAST UNTOUCHED MARKETS!

Thousands of units needed by Police and
Fire Departments Everywhere!

A Must for Sports Events, Coaching,
Conventions, Auctions, Retail Sales,
Hotel Paging, Indoor and Outdoor Ex-
hibits, Carnivals, Bazaars, State and
County Fairs, Traffic and Crowd Con-
trol, etec. ete.

® Adjustabie strap per- ® Case is 101/"x6"x4l/4".

mits suspending unit Made of light plate
from either shoulder. steel, handsomely fin-

h T
® 8-Ft. rubber-covered 'éaidedogn:?nrzrerlmd
coiled cord. M

® Finest voice clarity
® Genuine Phone Plug. and fidelity.

® Finest Quality Microphone—no ® Operates on four é-volt dry bat-

obstructing of user's view. teries—I2 watt maximum output.
Average battery life, 4 months to
® Extra large trumpet-type alumi- a year.
num speaker. Yoice Range—ful
Ya mile. ® Microphone suspends from clasp.
When not in use, is stored inside
® Waterproof and Rust Proof. case.

Available through recognized Distributors

RADIUNIC, Div. of Raven Electronics Mfg. Co.

Sales Office: 3215 W. North Avenue, Chicago 47, Illinois
Plant: 8859 S. Kedzie Ave., Evergreen Park, Hlinois

OSCILLOSCOPE

Model 830
Mfd. for U.S. Navy

This scope is a combination of a highly efficient con-
ventional 3” oscillograph, with a thyratron linear
sweep and a synchronized sweep frequency modulator
or wobbulator, Operates from 115V AC-60 cycles. All
tested. All in perfect operating condition....$29.95
w/instr. k. F.0.B., N.Y.

___ COMPARE OUR TUBE PRICES —

$933 (807W) Rugged improved version of 807.
Sylvania, Boxed, New.
each $1.59, 2 for $3.00, dozen $15.00
304TL~EIMAC—0 3KW Tube—Lab cheeked.
each $9.9S, 2 for $19.00, dozen $100.00
OB2—Min. UR Tube—New. Boxed.
cach $.69, dozen $7.00, 100 for $55.00
6J6W—Twin Triode—New. Boxed.
each $.49, dozen $5.50, 100 for $45.00
1625 _New, Boxed, SSB tvpe....dozen $2.25
1626-—-New. Boxed (12V. 8J5). . .dozen $1.50
446B—~UHF Triode—New. Boxed RCA.
cach $1.00, dozen $10.00
872A H.V. GAS Rect._New. Boxed.
eack $1.25, dozen $12.00
SY3GT—New, Boxed.each $.39, 100 for $35.00

Antenna Changeover Relay LEACH 1077ABF—
New, Boxed. . .........., .. $1.95, 3 for $5.00
— — — ARC COMMAND SPECIAL BUYS — — —
Receiver—3.6 Mec. Exc. Cond. W/all tubes and
P, 4 P S v R $6.9%

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

- e I e TRANSMITTERS
eterans and Non-Veterans—Get practical training
in top opportunity fields. Prepare now for a better job g‘_aa’{yi'ﬁ%’:a‘&doné‘fe‘?: o :gg_‘gg

and a real future. Advanced education or previous
experience not needed. Employment service to
graduates.

Enroll NOW—Pay Later
Finance Plan and Easy Payment Plan. Also Part
Time Employment help for students. 77@ining in
Refrigeration and Electric Appliances can be included.

FREE BOOK Clip coupon for Big Free Illus-
trated Book. No obligation and
No Salesmen Will Call. Act NOW.
8. W. Cooke, President A TECHNICAL TRADE

3 INSTITUTE OPERATED
[ ] . NOT FOR PROFIT
LS Established 1899
(AN XL JITTYVER AT CXIHW 500 S. Paulina, Chicago

3—6 DMc. Receiver with Autotune device for
manual or automatic channel selector—Exc.
Cond $8.95

ECHO BOX TEST SET QBU-3—Near New . .$24.95
1—208 Crystal controlled Si en. 19-45 Mc.
115v—60 Cy. Good cond.. . . 49.95
TS35AP—Sig. Gen. and Pow

85-946 ko
TS-111CP—Wavemeter. New

BATHTUB COND._2MFD—600VDC Side Terminal.T

Various Mfgrs.—New—CP...%$.39, 100 for $35.00
Quantities available,

0-1 Cond,—6Mfd 1500VDC—RECT. AN. New. CD-

GE. ete. . ... ... ... n $1.59, dozen $15.00

STEPPING SWITCH_W. E. #D162768—8S-7 Oper.

o ——————— Ve d Saitne 4 stevs; S Ren ight i o493

. - 5 — . i *
| gﬁﬁ'!icagc't(ﬁ::apl?:ﬁool e e G 34 5258, 31 $5.00
I 500 S. Paulina St., Chicago 12, jil. Dept. 76-85H PANEL TYPE INSTRUMENTS (ail new)

Cy. 7 Reed—

Send FREE BOOK and full detailson: ° | ()| ""8%4mp........ .00 0. 0000

l {J TELEVISION-RADIO
l O ELECTRICITY-ELECTRONICS

| | RE0 MICLIAMES

NAME...oioiiineantensnnniannesaccesensens | “Her. SId. . ... ioin.o.ie

| RE vOLTE o Pdovac s1as RD

ADDRESS. .. 0uteseninasesoscssscscscassaace . — — -

I ) I Hearing Aid Phone (Crystal} New.$1.49, 10 for $12.50
88 Cortland_St.

Loy oo STATE oo || REX RADIO SUPPLY  Rew™Vort®s™h. v,
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moved by washing. If the joint is sub-
jected to moisture or dampness, a lac-
quer or plastic sealer should be used
after the soldering operation.

PRINTED CIRCUIT POT
Designed especially for printed cir-
cuit use, Handley Electronics Inc.,
14758 Keswick Street, Van Nuys,

Calif., is now in production on a mini-
ature wirewound trimmer pot which
features resistances from 100 to 40,000
ohms.

The standard units have a resistance
tolerance of 5% and a temperature
coefficient of .0029 per degree C. Max-
imum operating temperature is 120
degrees C. For reliability, movable
contact surfaces are of precious metal
and internal connections are welded to
the terminal leads.

Special designs are also available on
a custom basis. Write the company
for full details on either standard or
special units.

SOLENOID-WOUND CHOKES

A complete line of solenoid-wound
chokes in values ranging from 1.1 to
120 phy. has been announced by Na-
tional Company, 61 Sherman St., Mal-
den 48, Mass.

These chokes are impregnated with
fungus-resistant varnish and are de-
signed specifically for performance and
durability in applications such as fila-
ment chokes, peaking coils, and res-
onant elements in high frequency r.f.
or if. circuits.

LOW-LOSS QUARTZ TRIMMER
JFD Manufacturing Co., Inc., 6101
16th Ave., Brooklyn 4, N. Y, is now
in production on the Model VSI11A
fused quartz piston capacitor which
has been designed for use in capacitor

networks requiring low-loss and high
leakage resistance for 400 cycle oper-
ation. The unit is also recommended
for ultra stable oscillator circuits and
as a tuning element in high frequency,
low power tank circuits.

The coaxial construction utilizes an
invar tuning slug and adjustment
screw that is individually fitted to the

precision bore eylinder. A silver clad

RADIO & TELEVISION NEWS
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invar band serves as the fixed elec-
trode.

Complete data on this new compo-
nent is available from the manufac-
turer. Address requests:to the atten-
tion of the Electronics Division of the
firm.

LAFAYETTE TEST GEAE’\
Lafayette Radio, 100 Sixth Avenue,
New York 13, N. Y., is now offering a
line of test equipment, completely as-
sembled but at “kit” prices.
Among the units in the line are the
LSG-10 signal generator, the LC-4

T
Wl Y

capa01tance resistance tester, and the
LC-15 capacitor-resistance checker.

The signal generator has a frequen-
cy range of 120 kc. to 260 mc., up to
130 mec. on fundamentals. The capaci-
tance-resistance tester has four direct-
reading scales from .00001 to 1000 gfd.,
two resistance ranges from 100 ohms
to 5 megohms. A magic eye is used as
the null detector.

The capacitor-resistance checker
tests for opens, shorts, leakage, and
intermittents.~ It covers the ranges
from .00001 to 1000 gfd. and from 100
ohms to 5 megohms.

EXPERIMENTER'S CHASSIS KiT

Vector Electronics Company, 3352
San Fernando Road, Los Angeles 65,
Calif., has recently released an “Ex-
perimenter’s Chassis” which provides
quick set-up of electronic -circuitry
with simple hand tools.

Although intended mainly for mock-

ups, the structure is also suitable for
more permanent use and may be
mounted on racks or in cabinets with
added adapter plates. The construc-
tion is highly flexible and parts can be
readily cut to make other sizes than
those supplied.

The main wiring deck consists of a
sheet of phenolic board having a uni-
form hole pattern and is mounted on
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MAKE MORE MONEY
ON SERVICE!

TELEVISION ¢ RADIO * ELECTRONIC

Learn to handle ANY
job easier, better and
lots FASTER this modern

professional way!

o

ONLY $12 FOR THE COMPLETE TRAINING You Save 123

THESE two big, fact-packed Ghirardi training
books make it easy for you to become expert on
all types of home radio and television receiver
service—at absolute minimum cost!

Ask the men who already have good-pay jobs!
They’ll tell you that Ghirardi training is the
finest—AT ANY
PRICE it
is so outstandingly
complete, and because
it makes even the

toughest subjects so easy to understand.

Eacl of these two books is entirely ncw, com-
pletely modern in every respect—NOT a re-hash
of old, outmoded material. Together, they form
a complete service Ilbrary written so you can
easily understand every word—and designed to
serve either as a complete training course or as
a handy reference for experienced servicemen
who want to look up puzzling jobs or develop
new and faster methods.

Learn all about Circuits . . . AND WATCH
SERVICE “HEADACHES” DISAPPEAR

Radio nnd Telewsmn

clRCUlTRY AND
OPERATION
By Ghirardi and Johnson
669 pages, 417 helpful
illustrations

Radio and Television
Receiver
TROUBLESHOOTING
AND REPAIR
By Ghirardi and Johnson

822 pages, 417 clear
illustrations

SPECIAL

money=
saving
OFFER!

Save $1.25 by ordering

both of the above big

books. Make your service
library complete!
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Vears of experience plus hundreds
of talks with service technicians
proved to Mr. Ghirardi the need for
a book that got right down to earth
in explaining the basic circuits and
operations of modern radio and tele-
vision receivers. Radio & Television
Receiver Circuitry and Operation is
the result. Backed by what you can
learn from it. vou'll find that 9 out of
10 service jobs are tremendously sim-
plified. You'll work faster with less
testing—and make more money in
the bargain! Guess-work is eliminated.

Starting with AM and FM proc-
esses and characteristics, the book

progresses to a complete understand-
ing of basic circuits, how they oper-
ate, how to recognize them quickly
and what is likely to go wrong with
them. By making it easy for you to
understand each circuit and its rela-
tion to other circuits, the book helps
you go right to the seat of trouble in
far less time. You’ll know what dif-
ferent trouble symptoms mean—and
yowll know how to repair troubles
lots faster and more efficiently.

Sold separately for $6.50. Try it
for 10 days on our FREE examina-
tion oifer.

Complete Training in MODERN,
PROFESSIONAL SERVICE METHODS

This big book makes the tough
service jobs easy, makes the easy ones
a cinch!

Actually, Radio & Television Re-
ceiver TROUBLESHOOTING AND
REPAIR is a complete guide to mod-
ern professional service methods.

Jirst you get a full analysis of com-
ponents, their functions, their troubles
and their remedies. Next you learn
meodern troubleshooting methods—from
“‘static” tests to dynamic signal tracing
and injection techniques. You learn
basic brocedurex and how to interpret
performance data. Iour big chapters
show how to realign Television, FM and
AM receivers in less time. Youwll learn
how a glance at a TV set may quickly
tell you what is wrong. Special hard-
to-fix service problems are exblained.
T'uzzling “‘intermittent’” troubles and
their remedies are clearly outlined.
Step-hy-step service procedure charts
demonstrate many operations almost at

232 Madison Ave. ., New York 16, N

owe you nothin

Radio & TV Receiver
CIRCUITRY & OPERATION
(Price $6.50 separately)

Both of the above big book:

Name
Address
City, Zone, State

OQUTSIDE U. §. &4.-—8&
eiacortny & OPERATION, 513

-----1

EE BN Y BN G N BN A e .
Dept. RN-106, RINEHART & COMPANY, Inc,

Send books helow for 10-day FRI’I‘ EXAMINATION.
remit price as md:cated {plus a few cents postage) or return books postpaid and

Check here fo order books smgly

[C] Check here for MONEY SAVING COMBINATION .

12.00 for the two. (Regular pnce $13.25—you save $1,25.)

Paxable at the rate of 83 after 10 a\s if you decide to keep

books and $3 a month thereafter until the total of $12
has been paid.

a glance. In short, from the simplest
troubles to the most difficult ones, noth-
ing has been omitted—nothing has been
condensed. Evervthing is carefully ex-
plained—and the entire book is fully
indexed s0 you can find exactly what
you want in a jitty.

Read it 10 days FREE! See for your-
self how this great hook cam pave Your
way for bizger pay. Sold separately
for $6.75. Save money by orvdering
special combination offer.

PRACTICE

10 DAYS
FREE!

In 10 days, I will either

adio Receiver
TROUBLESHOOTlNG & REPAIR
(Price $6.75 separately)
. Save $1.25!

at the special price of only

7.25 for TROUBLFSHOOTING & REPAIR book; $7.00 for
for both books.
Money refunded if you return books in 10

Cash with order only.
days.
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3 WAYS TO BETTER
PICTURES THIS FALL!

Photography is fun . . . when the pictures you take turn out
the way you want them. These outstanding Ziff-Davis photo
publications will show you how to get the best pictures you've
ever taken!

NOW ON SALE

October POPULAR PHOTOGRAPHY

If you own an enlarger . . . or plan to buy
one soon . . . don’'t miss the “Short Course in
Enlarging” featured in October POPULAR
PHOTOGRAPHY. It’s just one of the many
easy-to-understand, practical articles found
each month in the world’s greatest photo-
graphic magazine!

The World’s Leading
Photographic Magazine

NOW ON SALE

COLOR PHOTOGRAPHY ANNUAL

Everybody’s shooting color! And here’s the
world’s first Annual devoted exclusively to
color photography—including the largest col-
lection of color photos ever published in a
single issue! A nationwide newsstand best-
seller!

‘““Must”’ Reading for
Color Fans

NOW ON SALE

PHOTOGRAPHY DIRECTORY
and Buying Guide

Contains over 1000 illustrations of the latest
cameras, filters, films and papers, processing
materials, movie, lighting, stereo, projection
and other accessories. If you want to buy, sell,
or trade equipment, here’s your guide!

Lists Virtually Every
. Piece of Photo
Equipment Available!

LOOK FOR THESE ZIFF-DAVIS MAGAZINES AT YOUR
FAVORITE NEWSSTAND!

ZIFF-DAVIS PUBLISHING CO. 366 Madison Avenue, New York 17, N.Y.
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aluminum channels. A data sheet sup-
plying full details on these chasms is
available on request.

TWIN-UNIT VARIABLE

The Electronic Components Division
of Stackpole Carbon Company, St.
Marys, Pa., has introduced a new
twist-tab mounting variable resistor
which contains two control elements
and shafts mounted side-by-side on a
common base, %" x 2"

In addition to the lower cost of the
control itself, the new unit offers im-
portant savings in mounting and wir-
ing time for television and other elec-
tronic equipment manufacturers.
Known as the Type TU61, the new re-
sistor has two 24" diameter phenolic
shafts which may be adjusted from
either side of the control. The shafts
on the panel side are screwdriver slot-
ted and cut flush with the phenolic
mounting plate thus making the con-
trol suitable for use in printed circuits
when it is desired to adjust the con-
trol through-the ¢hassis. Shaft exten-
sions from the rear are 3%” and are
knurled for finger adjustment.

Complete specifications are available
from the manufacturer on request.

"MONISCOPE"

American Electrowics Enterprises,
3603 FEast 10th Street, Long Beach,
Calif., is now in production on a com-
pact instrument which provides for the
continuous monitoring of both trans-
mitted and received signals.

Known as the ‘“Moniscope,” the new
instrument has been designed espe-
cially for radio amateurs and others in
the field who must have such informa-
tion. The modulated signal being
measured may be viewed directly on
the face of a 2" CR tube, €ither in the
form of a wave envelope pattern or-as
a trapezoid. A switch converts from
trapezoidal to wave envelope pattern
and back again at will.

PRINTED CIiRCUIT KIT
Photocircuits Corporation, Glen
Cove, N, Y., has developed a complete
kit for accurate and simplified produc-
tion of engineering or prototype mod-
els of printed circuit parts.
A completely - etched electrical cir-

cuit ready for assembly may be had in
about 30 minutes. A newly developed
drawing pen is used to draw the pat-
tern, obviating the use of paints, tape,.
photosensitive coatings, negatives, etc.
The kit consists of a drawing pen and

RADIO & TELEVISION NEWS
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SK1
19.95

SK1-S
42.50

Vee-D.X SKY-RAIDER
THE

NEW o
STAR 3’;?;3
OF Vee-D-X SKY-RAY
FRINGE

19.00
SK3-S
39.50

Vee-D-X SKY-SCOUT

SUPER
FRINGE
AREAS

SK4
18.15

SK4-S
37.85

MODEL LIST

SK7 snee *23.10
SK7'S DOUBLE 4750

Vee-D-X SKY-STREAK

Vee-D-X SKY-CHAMP

7,
7

Vee-D-X SKY-FLASH

SK5
26.00
SK5-§
53.50

THESE OUTSTANDING FEATURES MAKE THIS ANTENNA OUR NEW STAR
* Compact inline yagi construction +* Completely Snaplock construction
* 11’ heavy wall crossarm

% All aluminum construction—quality
controlled in our own aluminum mill

% Heavy duty bracketing

L~ FoescZE ELECTRONICS INC.

INTERNATIONAL SALES OFFICE-—19

+* Approved for color and black and
white TV

* Uniform phasing terminations (300
ohm) Channels 2-13

SKé
37.50

SK6-S

ROCKVILLE, CONN. 76.95

WEST 44TH ST., NEW YORK 36, N.Y.
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FREE POSTAGE in We Have OVER 1000 PROMPT SHIPMENT ON ALL ORDERS
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At AIl Times In Our Huge arehouse
orders over .00. =
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-Be Ready For UHF With Rad-Tel
Low Priced High Quality Paris

Stock No Tubes Type Fig.
180 6AF4, 6BQ7 U.H.F. 1
181 6BQ7, 6AF4 U.H.F. 1
182 6AF4, 1NSZ U.H.F. 1
183 6BQ7, 6AF4 U.H.F. 1
184 6AF4, CP1 U.H.F. 1
185 6BQ7, 6AF4 U.H.E. 1
186 6AF4, CP1 U.H.E. 1
193 6AF4, CP1 U.H.F. 1
194 6AF4, CP1 U.H.F. 1
195 6AF4, CP1 U.H.F. 1
20 MEGACYCLES IF VHF ‘
187 6X8, X155 V.H.F. 3 Inch Shaft
188 12AV7, 6CBé V.H.F. 3 Inch Shaft
189 6CB6, 12AV7 V.H.F. 3 Inch Shaft EAcH
190 6BC5, 7F8 V.H.E. 3 Inch Shaft
N 6BZ7, 12AZ7 V.H.F. 3 Inch Shaft
192 6AG5, 6AGS5, 6J6 V.H.F. 2 Inch Shaft

Send For Big
TUBES and PARTS
CATALOG
All At Important
Savings Up To

R

OFF

EXPORT INQUIRIES INVITED
TERMS: 259, deposit must accom-
pany all orders—balance C.0.D. All
shlpments F.0.B. Irvington ware-

Orders Under $5.00—
50¢ Handling Charge.

PLEASE send full remit-
tance. Allow for post-
age and save ¢€.0.D,
charges. Unused money
refunded, Subject to
prior sale,

Not Affil. With
Any Other Tube
Mail Order Co,

115 COIT 5T, IRVINI‘TQN NN J

TOWERS

Looking for a tower that is easy to erect
vet strong enough to withstand severe
winds ? This is it! E-Z Way Towers will
stand a wind load of 40-60 lbs. per sq.
ft. And with the new E-Z Way portable
gin pole it’s easy to erect a 120 ft. tower

x in one piece without leaving the ground.

Unbelievable, isn’t it? But E-Z Way
Towers have been tested and proven.
Thousands of E-Z Way Towers are giv-
ing outstanding service in all parts of
the country and abroad. That’s why E-Z
Way is the Industry’s New Leader. Find
out about E-Z Way now!

SEND TODAY FOR

FREE CATALOG

Dept. CN

E-Z WAY TOWERS

F. 0. Box 5491, Tampa, Florida

Send me yvour FREE catalogue on the following
towers:

AM Radio g Television

| |
| I
| |
| £ Ham Radio 0 Two-Way Communication |
| I am interested in a tower,.........ft. high. |
I I will use a . antenna. I
| |
| I
| |

\

(state type and model)
Type of Rotor v s b W W E A S ek
Name . .ooioiaacwiadanerea
Address ,,......
City ..sasan

E.Z WAY TOWERS Inc.

P. O. Box 5491 * Tampa, Fla.
Telephone 4-2171

170

Swiss Precision Jewelers Screwdriver Set’g

6 Sizes from 3 to 8 (214-314"). Each has $1 69
SWIVEL tOP. v v v i i i i i e Set of six

MIDGET PRECISION JEWELERS PLIERS
Five types—ilat, round. & snipe nose, diagonal cutters
& end nippers. Size 47 to 43/4” Complete in $4
plastic Tool Roll. Imported......... per kit L
LITTLE GIANT FIRE EXTINGUISHER Ideal for
workshop, car or home. for Electrical fues
Aecrosol Pressure Can. push button action. $5

....................... 4 for L

$1.49 ea.
ICA Deluxe

Signa-Tone
Model 4300

Brand New Audio Oselllator
Code_ Practice Set. net

$15.75. sz; $-' 95
6 Volt DYNAMOTORS Mfg. by Westinghouse

or GE. Removed from Equip. Guaranteed like new
condition,

Input 5. 6 VvDC. Output 600V @ 155MA..... $14.95
Input 5.5 VDC. Output 380V @ 340MA..... $16.95

SIGMA 4F 8000 OHM SENSITIVE RELAY. Pulls in s

at 1.6MA release at .75MA. SPDT 2AMP contacts re
moved from new equip. guaranteed.......

3“500 DC MICROAMMETER. 214" RD Sun
............................... 30 e
0-1 MA DC MILLIAMMETER.

312”7 RD De,yux‘ Model
310. Scale 0-4 KV $4.9

TV SERVICE LAMP

A

il * Mount anywhele, rubber padded
affad e

Less Bul"o wé

o $1.95

spring clamp
» Swings to any position with
ball Jomts
Ideal for inside cabinet work, work
bench, or reading light.
with 6 ft. cord.

Comes

TUBE SPEC|ALS Guaranteed

WE2498B ...3.75|807W ... .. 2 20
WEZ4SC oooEh

BRAND
NEW

807 o:iii:i22183%6
FL-8-A FILTER—1020 Cvcle—like new. .
10 HY 400 MA Choke Herm. Sealed.
NT-6 Storage Battery 6V. 4 Amp. Hrs....
BB-34A S'.Ola"e Batlery 2V. 20 Amp, HIS
SEND FOR FREE BARGAIN BULLETIN
IWIS Cash with order or
0.D. Net 10 da
0.B. warehouse.

' lECTROHI( DISTRIBUTORS

TE 3% deposit—balance
C. ays to rated accts All prices net
S MArket 7-3999

727-29 ARCH STREET
Philadelphia 6, Pa.
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etchant resist ink, four bottles of etch-
ing powder, a drawing guide, ten cop-
per laminated Bakelite sheets (five
with copper laminate on two- sides),
ten of the most popular tube sockets,
and detailed instructions for use. The
entire kit is self-enclosed in its etching
tray and cover.

Full information about this “Printed
Circuit Model Makers’ Kit” is avail-
able from the manufacturer on re-
quest.

RESISTANCE BRIDGE
The Shasta Division, Beckman In-
struments, Inc., P. O. Box 296, Station
A, Richmond, Calif., is now offering its
Model 605 wide-range resistance bridge
which has been designed for produc-

tion line and laboratory applications.

The unit provides a means for rap-
idly and easily checking resistances to
an accuracy of = .5%, -4 .05% full
scale. Seven ranges from 100 ohms to
100 megohms full scale are selectable
by front panel push-button switches.
The lowest measurable resistance is 5
ohms.

In operation, the unknown resistance
is connected to the appropriate termi-
nals, the range switch set, a key de-
pressed, and the Helipot precision pot
turned to obtain a null indication on
the 4” zero-center galvanometer. The
value of the unknown unit is then
read directly from the dial setting and
multiplied by the appropriate factor of
ten.

HIGH-POWER MOBILE RADIOPHONE

The Communications and Electron-
ics Division of Motorola Inc., 4501 W.
Augusta Blvd., Chicago 51, Illinois has
added a mobile two-way radio rated
at 100 watts transmitter power output
on any channel in the 25-54 mc. band
to its line.

The unit incorporates the company’s
new dynamotor-vibrator power supply
which, at a power intake equivalent
to conventional 60-watt mobile radios,
provides full rated transmitter output.

The transmitter is capable of up to
4-channel operation with each fre-
quency crystal-controlled. The “Sensi-
con” receiver, transmitter, and power
supply are housed in a compact steel
case which measures approximately
6" x 15" x 20”. The speaker, control
head, and microphone are designed for
convenient dash mounting. The unit

RADIO & TELEVISION NEWS
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operates interchangeably between 6
and 12 volt vehicles without adapters
or modifications. Models are available
for both standard and “split” channel
operation.

PIN STRAIGHTENER

Star Expansion Products Company,
142 Liberty Street, New York 6, N. Y.,
is now offering a new combination sub-
miniature tube pin straightener and
cut-off tool which speeds the align-
ment and trimming of tube leads for
both inline and round base subminia-
ture tubes.

The JE-20 features stainless steel
303 inserts set in a black anodized alu-
minum base. Holes of the stainless
steel inserts are precision drilled and
countersunk to exacting specifications.
Only four simple steps are required to
operate the device. h

1000-VOLT DIODE

International Rectifier Corporation,
El Segundo, Calif.,, has announced the
development of a 1000-volt silicon di-
ode which is the newest item in the
firm's line of high-voltage units avail-
able in production quantities.

The new unit is especially designed
for power applications where high am-
bient temperature, reliability, high
efficiency, and miniaturization are
prime factors. They are available in
peak inverse voltage classifications of
600, 800, and 1000 volts with half-wave
d.c. output currents of 125 ma. at 75
degrees C. ambient temperature. The
operating temperature range is from
—55 degrees to +150 degrees C. am-
bient. The diodes occupy a volume of

with pigtail leads to facilitate easy
wiring into crowded chassis. The units
are hermetically sealed.

For detailed data write the com-
pany’s Product Information Depart-
ment.

MINIATURIZED CONTROL

Clarostat Mfg. Co., Inc., Dover,
N. H., is now offering a new series of
miniature controls which are smaller
than a dime.

The Series 44 is designed to meet
the space limitations of transistorized
assemblies such as hearing aids, pocket
radios, portable radios, TV sets, porta-
ble test equipment, and printed cir-
cuits.

The control measures only 214" in

diameter by 9" deep. It is rated .

at 2 watt at 40 degrees C. Available
in resistance ranges of 200 ohms to
5 megohms linear_and 1500 ohms to

October, 1956

your career

If you look at only the more evident
facts of an engineering or technical
position, it is like judging the size of
an iceberg merely by what shows
above water.

The “hidden eight-ninths’’ may well
determine the correctness of your
choice.

Consider IBM’s leadership in the
most exciting, most rapidly expand-
ing, perhaps the most unlimited field
in electronics: digital computer de-
velopment, manufacture and new
maintenance techniques.

IBM is taking a leading role in the
design, construction and installation
of Project SAGE —the electronic
‘“‘nerve center’” of America’s conti-
nental air defense warning system.

Greater responsibilities await the am-
bitious man at IBM. Advancement
is based solely on individual per-
formance. Capability, talent and
creative ideas are quickly recognized
and rewarded.

Excellent salaries prevail—along with
extensive training, liberal benefits,
good working conditions, facilities
among the finest.

Stability is assured by a 42-year
record of solid growth through di-

DATA PROCESSING
ELECTRIC TYPEWRITERS
TIME EQUIPMENT
MILITARY PRODUCTS
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versified service to all industry, plus
government and education.
Immediate, permanent assignments
in: Portland, Me., Richmond, Va.,
Syracuse, N. Y., and other desir-
able locations.

Liberal relocation expenseallowance.

IBM and Project SAGE offer oppor-
tunities to challenge your ability:

FIELD ENGINEERS

You will be responsible for the per-
formance, evaluation, reliability test-
ing, and maintenance of the entire
system containing the world’s larg-
est computer.

Requirement: Degree or equivalent
with emphasis in electronics.

FIELD ENGINEERING
TECHNICIANS

Actual maintenance and component
analysis. Assume high-level responsi-
bility. Requirement: Two-year tech-
nical school training in electronics,
or equivalent.

You are invited to ‘“‘sound out’’ IBM
potential by writing, giving details
of education and experience, to:
Nelson O. Heyer, IBM, Room
4311, Military Products Division,
Kingston, New York.

S—
INTERNATIONAL |
BUSINESS MACHINES
CORPORATION
|
17m
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2.5 megohms tapered, the resistance
tolerances are == 20%, and above 100,-
000 ochms == 30%. Mechanical and elec-
trical rotation is 300 degrees.

Whrite the company for full technical
specifications.

"CONTROLA-TONE"

A remote volume control unit for
television and radio receivers is now
being offered by Continental Manufac-
turing, Inc., 601 City National Bank
Building, Omaha, Neb., as its “Con-
trola-Tone.”

The control allows the user to either
raise or lower the volume from his
viewing or listening position across the
room. The unit may be quickly and
easily installed on practically any re-
ceiver, without the use of elaborate
tools or equipment.

For full information and delivery
schedules on this unit, write the manu-
facturer direct.

TV TEST INSTRUMENTS

The Components Division of Radio
Corporation of America, Harrison,
N. J., has recently introduced two new
instruments which have been especial-
ly designed for installing and servicing
television receivers.

The Model WR-46A dot-crosshatch
generator is designed for checking and

adjusting static and dynamic conver-
gence in color TV sets as well as ver-
tical and horizontal deflection linear-
ity of both color and black-and-white
TV receivers.

The other instrument is an r.f., if,
v.f. marker adder, Model WR-T0A4,
which is designed for r.f, i.f., and video
sweep-frequency alignment of both
black-and-white and color television
receivers. The instrument provides a
choice of four sharp, narrow, easy-to-
read differently shaped markers for
the alignment of TV sets. It can be
used with existing TV marker genera-
tors such as the WR-39 and WR-89
series and with sweep generators like
the company’s WR-59.

RESISTOR-CAPACITOR UNIT
A new single unit resistor-capacitor
that occupies only the space of a tu-
bular capacitor alone has been devel-
oped by Centralab, Division of Globe-

Union Inc., 900 E. Keefe Avenue,
Milwaukee 1, Wis.
Known as the “Tube-R-Cap,” the

combination is a standard size CC32
tubular ceramic capacitor that also
incorporates, on the same body, a ce-
ramic base resistor in parallel. It is
designed to permit - greater perform-
ance and cost saving in applications
where space is at a premium. Maxi-

mum length of the unit is .900 inch
with an approximate diameter of
280", Tt is rated at 470 ppfd. and %
megohm nominal, % watt.

REACTANCE SLIDE RULE

Shure Brothers, Incorporated, 222
Hartrey Avenue, Evanston, Ill, acced-
ing to the demands of engineers, tech-
nicians, and students, has re-issued its
Reactance Slide Rule.

The slide rule is a time-saver in
calculating resonant frequency, capaci-
tive reactance, inductive reactance, coil
“Q,” and dissipation factor problems
covering a frequency range from 5 cps
to 10,000 mec.

The rule is priced at 50 cents.

POCKET MICROSCOPE

Edmund Scientific Corp., Barring-
ton 13, New Jersey is now offering a
practical pocket microscope-telescope
which has been especially designed for
technicians, engineers, and design and
research personnel.

This pocket instrument combines a
50 power microscope and a 10 power
telescope. Approximating a fountain
pen in size, when used as a microscope
it will enlarge 50 times. When used
as a telescope, it can be used for
chimney and roof wire inspections, for
reading meters at a distance, etc.

s b
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NOW
ON
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SAVE V2 — PAY PART-BY-PART — HAVE FUN
Assembling the Schober

ELECTRONIC

form

e

i i ] 3 K
Now you can afford a real, full concert organ, just
like those made by the foremost organ manufac-
turers. Because over Y2 the cost is saved when you
assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest-step instructions. In addi-
tion, you purchase each of the 24 kits when you are
ready for it — and can afford it.

You'll get a real kick out of putting the *Schober
Electronic Organ together — and then sitting down
and pulling out the stops for Strings, Trumpets,
Clarinets, Diapasons, Flutes, etc.

Compact CONSOLE

One of the many exclusive features of this excep-
tional offer is the handsome console, made by hand
in Old World Craftsman manner. It is equally at
home in a traditional or modern setting, and takes
little more space than a spinet piano.

Free Literature

Complete descriptive bookiet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Electronic
Organ, a 10” long playing recording by Dr. C. A. 1.
Parmentier, renowned organist, is available for $2.
This is refundable when you order. Write today and
see what a fine instrument you can get at such a
great saving. -

The SCHOBER ORGAN CORPORATION

224€-A Broadway, New York 24, N.Y.
On Display Rm. 518 N, Y. Audio Show
*Designed by Richard H. Dorf
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Modularized Sets

(Continued from page 41)

have been successfully repaired;, the
repair of modules probably will be
confined to situations when replace-
ments are not readily available or
take too long to procure.

It is probable that manufacturers
of radio and television receivers will
make up troubleshooting charts to
cover the tracing of defects in modules;
these will be included in their service
data. This undoubtedly will take the
form of listing the various symptoms
which may occur if a module becomes
defective with information on where
the defect is. This is similar to the
troubleshooting charts now available
in service data.

The service technician should find
that the repair of intermittent defects
will be less time consuming on equip-
ment using modules than for those
using conventional components. In-
stead of checking each component in
a particular circuit, the technician
now need only replace the complete
module. The extra cost of the module
will probably be much lower than the
labor costs involved in tracking down
an intermittent in sets using conven-
tional components.

In all, the availability of these com-
mercial radio and television sets using
modules should furnish the field with
a great deal of practical information
on these new components together
with some idea of what the future
holds in the shape of radio and tele-
vision.

Small solder pot now available for si-
multaneously loosening all module con-
nections on a printed-wiring board. It
is useful for other components as well.

October, 1956

CAPE CANAVERAL
€D, LAUNCHING AREA

BN AIR FORCE MISSILE TEST CENTER

%mw Florida Flight Test Range
FLORIDA % ELEUTHERA
P ad %ASSAU

cocoa Y
PATRICK AFB

\ O SAN SALVADOR &
"\
. Q\ MAYAGUANA
GRAND TURR
o9 5 ’7 \‘
Q cuBa N
(=] PUERTO RICO
(-]
¢ (-]
JAMAICA 5 <
DOMINICAN REPUBLIC ~ °

™~
fe
) INSTRUMENTATION STATION .
+ =+ LINE OF FLIGHT TO ST.LUCIA, ASCENSION

RCA

ANNOUNCES OPPORTUNITIES

In Guided Missile Test Instrumentation

For Electronic Technicians
At the following locations

PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL

Engineering development technicians

Radar Timing
Radar
Communications Radio Telephone
Test Equipment Telemetry Optics

Enjoy pleasant Florida living and working at these locations.
Liberal company benefits. Relocation assistance.

INTERESTING DOWN-RANGE ASSIGNMENTS

Radar
Radio

These positions are located on the Islands shown on the map above. Salary,
309, differential, meals and lodging furnished. Return to U.S. every 8 months.

Telephone
Optics

Telemetry
Timing

} For information and arrangements for personal
inlerview,
send complete resume to:
Mr. H. C. Laur
Technical Employment, Dept.N-16K
Missile Test Project
RCA Service Co., Inc.
P.O. Box 1226, Metlbourne, Florida

RADIO CORPORATION of AMERICA
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ITS THE 8/_666_.97' 4”0 BEST EVER

o

FEREE

—— e ——
ANNUAL CATALOG NO. 571

ADDRESS.

THE Guinr
Al.l. NEW 1957

{72
KING-SIZED
EaCESL

EVERYTHING
IN RADIO
TV AND

ELECTRONIOS

1{00'Ss OF
NEW ITEMS
LISTED HERE
\ FORIsTTIME

21 PAGES
OF BARGAINS
NOT IN ANY
OTHER CATALUG

saes. SERVICENEN. scnoms
EATRES,

o, PUBLIC

BURSTEIN-APPLEBEE CO. Dept. M,
1012-14 McGee St., Kansas City 6, Mo.

k”’” C'0(/pa,, $ O Send Free B-A Catalog No. 571, I
’opﬂy/ N NAME g

R CITY STATE:

(B B N N NN N N 8 _§ N B |

WANTED

e Bex 50
Willing to pay cash for Early RADIO & TELEVISION NEWS
Phonographs with outside horns 366 Madison Ave., New York 17, N. Y.

WANT Coronet (illustrated), Double Bell Wonder,
Victor Types A, D, and O, Monarch Special, and
Improved Monarch. Also Edison ldelia, Excelsior,
and Treadle Phonographs. Want early "Bell-Tainter,
American Gramophones, Multiphone, Multinola, Scott
Magazine Phonograph, Peerless, Sovereign, Wizard
Phonograph, Regina Hexaphone, and Graphophones.
Also catalogues or old literature on phonos made
prior to 1906, Want unusual machines and coin-in-
slot cylinder phonographs.

A few duplicate Edisons and graphophones
are now available for sale or trade.

Send clear snapshot and full information to
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Admiral Color Set
(Continued from page 42)

color receiver. A few minutes spent
here will cut down the number of
profit-killing “nuisance” calls.

Circuits

In the triode high-level demodulator
circuit used in the Admiral 27Z1 chas-
sis (Fig. 2), B-Y and R-Y signals are
demodulated at the plates of the
12BH7 demodulator tube. R-Y and B-Y
are added in a common cathode load
resistor to form G-Y. The output of
the Iuminance (Y) amplifier is direct
coupled to the cathode of the picture
tube. Use is then made of the picture
tube to add the chroma information
received from the demodulator and the
luminance information to obtain the
final red, green, and blue signals.

The actual demodulation or detec-
tion of the chroma signal is accom-
plished by applying a 3.58 me. sine
wave from the crystal-controlled 6US8
3.58 mec. oscillator between the grid
and cathode of each demodulator tri-
ode. This sine wave is of sufficient
amplitude to cause the demodulator
triodes to operate as class C ampli-
fiers, thus allowing current to flow for
only a short period of time during the
positive-going portion of each cycle.
Each demodulator triode then acts as
a switch, turning on just once during
each cycle. A phase-shifting network
delays the 3.58 me. sine wave applied
to the B-Y demodulator to produce
the correct relationship between the
R-Y and B-Y outputs.

One tube, the 1st chroma amplifier,
amplifies the chroma signal and also
the color sync burst. It is necessary
that the gain be kept constant for the
color sync burst and, at the same time,
the gain must be allowed to vary dur-
ing chroma time. Also, for black-and-
white programs, this tube must be cut
off during video or picture time, but
have full gain during horizontal blank-
ing time. All these requirements are
met by gating.

During black-and-white programs, a
positive pulse of sufficient amplitude
to cause grid current flow is obtained
from the color killer tube and applied
to the control grid of the 1st chroma
amplifier. This grid current charges
the grid circuit capacity to a high
enough voltage to bias the tube to
cut-off; the RC time constant of the
grid circuit is long enough to hold the
tube at cut-off until the next positive
pulse. Thus, the 1st chroma amplifier
is cut off except during horizontal
blanking time on black-and-white pro-
grams.

On color programs, the color killer
tube is cut off by a negative voltage
applied to its grid and obtained from
the color phase discriminator. Al-
though the color killer can no longer
supply a positive pulse to the 1st
chroma amplifier, a positive-going
pulse appearing across the color in-
tensity control is still applied to the

RADIO & TELEVISION NEWS
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chroma amplifier grid. This pulse de-
velops just enough bias to cause the
1st chroma amplifier to cut off when
the intensity control is fully counter-
clockwise. At any other setting of the
intensity control, the pulse supplied to
the 1st chroma amplifier grid is of
lower amplitude and the tube will con-
duct during chroma time. By varying
the intensity control setting and thus,
the amplitude of the biasing pulse ap-
plied to the 1st chroma amplifier grid,
the gain of the tube is controlled.

Also during color programs, a nega-
tive voltage is developed at the color
phase discriminator which is depend-
ent on the incoming color sync burst
amplitude. This voltage is applied to
the grid of the 1st chroma amplifier
in the same manner as a.g.c. voltage
is applied to the i.f. amplifiers. The
use of this circuit provides automatic
chroma control, which automatically
increases the gain of the chroma am-
plifier should the strength of the color
signal decrease.

Essentially, the operation of the
color circuits in the 28Y1, 27Z1, and
29Z1 chassis is identical. The more ob-
vious differences between the three
chassis affect the power supply and
the horizontal deflection-high voltage
circuits. The 28Y1 is similar to the
27Z1 except that two 3A2 high-volt-
age rectifier tubes in the former have
been replaced by one 3B2 in the 27Z1.
The 29Z1 uses vacuum-tube rectifiers,
rather than selenium rectifiers and
electromagnetic static convergence.

HELP FOR SUNKEN SUBS
MINIATURE radio transmitting buoy,
developed by Servo Corporation of

America for the U. S. Navy, offers new
hope and security to submarine erews
whose eraft encounters difficulties.

The buoy which is 3 inches in diame-
ter and 391% inches long, weighs only 8
pounds and has a total cubic content of
282 cu. inches. The 20-inch antenna
folds back against the buoy when placed
in a launching tube. A spring snaps the
antenna erect after launching.

The buoy, which automatically trans-
mits the distress message, operates on a
five-cell, 7.5 volt output magnesium sil-
ver chloride battery activated by sea
water serving as the electrolyte. The
transmitling system requires no main-
tenance and can be stored indefinitely
before using.

Encased in a strong and light magne-
sium housing, the buoy has excellent flo-
tation characieristies despite very rough
seas. It has a frequeney range of 115 me.
to 145 me., but is preset at a frequency
of 121.5 mec. This is the international
and v.h.f. emergency frequency which is
well suited for use with a small trans-
mitting antenna.

The unit not only acts as a transmit-
ter but is also a beacon that locates the
exact position of the distressed eraft. It
can transniit the message “S0OS Sub
Sunk, SOS” over a radius of 60 miles
and is not appreciably affected by un-
favorable weather conditions.

The instrument ean also be used by
aircraft in distress over water. The buoy
could be dropped prior to ditching and

transmit any desired message. Only
modification of ,the code wheel is re-
quired. b
October, 1956

‘
“t = .

THE NEWEST, MOST COMPLETE BOOK ON

TRA"SISTORS AND THEIR USE

“TRANSISTOR CIRCUIT HANDBOOK”

by Lovis E. Garner, Jr,

The complete, authoritative book on Transistors. Clearly
presented in four sections: Part I—"Laboratory Prac-
tice”—covers Transistor types, construction, character-
istics, etc.; techniques for wiring and testing, tools and
test equipment required, etc.; components for use with
Transistors. Part II—"Basic Circuits’’—covers ampli-
fiers, oscillators and dozens of special purpose circuits.
Part III—"Circuit Applications”—audio, RF, test
instruments, and a wide variety of controls and gadgets.
Part IV—*"Reference Data’’~—Transistor characteristics
charts; manufacturers; definitions and design formulas;
special techniques and new developments; complete
bibliography. The outstanding book on Transistors. 430

pages; profusely illustrated; 515 x 814" case

bound. Order today, postpaid only.. .......

head in

keap you @

o
?aﬂnsmﬁa&m

TRANSISTOR CIRCUIT
HANDBOOK........%4.95

D Color TV Training Manual. Prepares the
Technician for Color TV service work.
Covers principles of the Color TV system;
Color receiver circuits; installation and
servicing sets. Includes color blocks out-
lining the use of color test equipment. 260
pages; 815 x 117; 300 illustrations. $6.95

D TV Test Instruments. Revised and enlarged
to include latest data on instruments used
in Color TV servicing. Tells clearly how
to operate each type of test instrument
used in TV service work. 180 pages; 814
x 117; illustrated................. $3.50

[[] Key Checkpoints in TV Receivers. Prepared
by the Howard W. Sams engineering staff.
Provides many applications for general
TV service work, including time-saving
information on how to make quick tests
at key points to determine where trouble
lies, and how to check overall performance
of the receiver afier repair, to insure
against callbacks. 182 pages; 514 x 814”;
illustrated...................... $2.00

D Analyzing and Tracing TV Circuits. Presents
anew approach to TV servicing. 168 pages,
8lex11”. ... $3.00

D Photofact Television Course. Gives a clear
complete understanding of TV principles,

students. 208 pages, 814 x 117, . ... $3.00

D Radio Receiver Servicing. Covers the bhasic
receiver types—gives time-saving hints
for solving basic troubles, such as dead
set, weak set, noisy set, cte. 192 pages;
Sl x 8" ... ..$2.50

D TV Servicing Guide. Explains how to apply
proper trouble-shootling procedures based
on analysis of symptoms (most of which
are illustrated by picture-tube screen
photos). Shows how to locate and elim-
inate trouble in every section of the

receiver, 132 pages, 814 x 11”7... ... $2.00
saze HOWARD W,

Order from your Parts Jobber today, or

for$............ is enclosed.
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operation, practice. Used by thousands of _

SAMS & co., l"c. EERNIRSwN E

mail to Howard W. Sams & Co., Inc., Dept. 1-K6
2201 East 46th St., Indianapolis 5, Indiana.

Send books checked above. My (check) (money order)

USE HANDY ORDER FORM BELOW

Sams books cover every phase of Electronics for

the service technician, engineer, student or

parts distributors and leading book stores.

D Tape Recorders—How They Work. Explains
recording theory, tape characteristics,
motorboard mechanisms, drive motors,
amplifiers, magnetic heads, volume indi-
cators, equalization circuits—covers
everything you want to know about
recorders. 176 pages; 514 x 815”. $2.75

D Servicing AGC Systems. Describes the oper-
ation and circuit variations of the various
types of AGC systems and explains the
servicing techniques that can be applied.
Illustrated by actual case histories and
photographs of symptoms. 132 pages; 514
x 8447 illustrated . ... ..$1.75

D Servicing & Calibrating Test Equipment.
Shows you how to keep your test instru-
ments in reliable working order, how to
determine proper operation and avoid
erroneous indications. Explains calibration
procedures; gives method for performance
record-keeping; shows simple ways to
check instrument accuracy; describes
proper maintenance and servicing of in-
struments. 192 pages, 515 x 814”.. . $2.75

D So You Wont to Be a Ham. Tells you what
you need to know about getting your
license and acquiring equipment. Covers
such subjects as: Conquering the Code;
Getting Your Ticket; Going on the Air;
Electronics as a Career; etc. 196 pages;
51 x 814"; illustrated. . . .$2.50

D Servicing TV Sweep Systems. Describes the
operation, circuit function and circuit var-
iations of vertical and horizontal sweep
systems common to most TV receivers.
Tells how to analyze circuits; trouble-
shoots for you. 212 pages; 514 x 814";
illustrated. /. ..., ........ ... . $2.75

-
There is an authoritative : m

Sams book on virtually any
Electronic subject in which
you're interested. Check be.
low for FREE Book List describ-
ing all Sams books.

D Send Book List

Look for
SAMS BOOKS
on the
"Book Tree™
at your Parts

State............ Distributor

(outside U.S.A. priced slightly higher}
llﬂﬂilﬂﬂlllEl.ﬁaI'lmﬂﬂl&iIEIl!lllllﬂﬁllllll’IIIIII’IIJ
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experimenter. Listed below are a few of the many
valuable Sams books available at electronic
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You Can Now Afford

Lab Equipment
At Kit Prices!

THE NEW AND VERSATILE

Advance

LABORATORY-PRECISION

Electronic Instruments

® Designed for you—and at a price you
can afford to pay—precision service instru-
ments made by world-famous ADVANCE
Components, Ltd. ADVANCE instruments,
functionally designed and laboratory en-
gineered, will provide many years of
reliable, trouble-free performance.

Sine and Square Wave

AUDIO GENERATOR

® ApvanCeE Model H-1 Audio Generator
covers, in three ranges, 15 cps to 50 Kc,
both sine and square waves. On sine
waves, accurate to *+ 1%, + 1 cycle;
less than 19, distortion at 1 Ke. Output
.+ 2 db, 200 uv to 20 volts. On square
waves, less than 3 microseconds rise time;
output 400 uv to 40 volts.. Only $82.50

EOa.

RF SIGNAL GENERATOR

® ApvaNCE Model P-1 RF Generator
covers 100 Kc to 100 Mec on fundamentals
in six ranges, calibrated to 1¢,. Output
variable from 1 uv to 100 mv, &= 6 db,
=4+ 3 uv. 3 Outputs: 75 ohms, 37 ohms,
10 ohms. Audio modulation 309% at 400
cycles; AF output 0-8 volts. Only $69.50

WRITE TODAY FOR COMPLETE SPECIFICATIONS
Sole United States Agents

FISHER RADIO SALES Co., Inc.
21-23 44th DRIVE » Long Island City 1, N.Y,
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Use Those “Junk-Box” Chokes

By SHERMAN H. HUBELBANK

Connecticut Telephone & Electric Corp.

Salvage those unidentified parts by running these

tests to determine their

age-regulated power supply with a

choke input filter, the average ex-
perimeter or ham usually casts a fur-
tive eye at his “junk-box” when he
reaches the stage for the selection of
the proper choke. Usually he has a
number of iron-core chokes that ap-
pear to be physically large enough to
carry the current needed, but not
enough data is known to identify them,
in order to build a good ripple-free,
voltage-regulated power supply.

As a result, unless the builder can
identify the choke by manufacturer
and part number, his only recourse is
to go to a catalogue and buy a choke
that will meet his requirements. How-
ever, by setting up a relatively simple
circuit (see the schematic diagram)
and following the procedures outlined,
those “junk-box’’ chokes can be readily
identified as to their electrical charac-
teristics and, hence, can be salvaged.

To properly identify the electrical
characteristics of an iron-core choke
it is necessary that the basic charac-
teristics of iron-core chokes and their
effects upon power supplies be under-
stood.

One of the most important charac-
teristics needed to properly evaluate
the suitability of a choke as an input
filter for a voltage-regulated power
supply is to know the relationship of
inductance to the d.c. current flowing
in the choke. This is important be-

WHEN designing or building a volt-

electrical characteristics.

cause as the d.c. current varies, so
does the flux density of the core and,
censequently, the inductance. This
means that an iron core choke may
have vastly different inductances
under ‘“load” and “no-load” conditions.

This characteristic may be utilized
to good advantage in power supply
filtering, because for most efficient fil-
tering - action the inductance should
increase with a decrease in load cur-
rent. It should be noted that a choke
is called a swinging choke if the in-
ductance is high at low values of
direct current yet decreases markedly
with increased direct currents. How-
ever, if the power supply has a bleeder
resistor in parallel with the load, the
importance of the ability of the choke
to have its inductance increase with a
decrease in load current diminishes,
since there is always a minimum value
of load current flowing through the
choke.

At some point the choke will reach
saturation as the current increases.
This is due to the iron core becoming
saturated, which decreases the per-
meability of the iron, and hence de-
creases the inductance of the choke.
This, of course, determines the upver
limit of usability of the choke under
load conditions. In addition, it is im-
portant to know the maximum current
the choke may carry without over-
heating.

It is also necessary to know the

VARIAC POWER
TRANS.

u7v.

Method for checking
“junk-box” chokes as
described in text.

CURRENT| EL ER RES. | CALCULATED
oc. A | acy tac) | F | MORTNCE

79 50 4.5 750 1.

86 60 5.4 750 0o

94 56 3.4 500 1.

100 62 3.6 | 500 1.5

125 49 1.5 250 10.9

136 58 2 250 9.7

144 48 .7 100 9.4

150 54 84| 100 8.6

155 58 .9 100 8.7

160 60 1.0 100 8.0

L. =CHOKE UNDER TEST-TRIAD C-10X -FILTER REACTOR RATED AT 9HENRIES'
AT 125MA.DC. (2501}

R=0OHMITE RHREOSTAT-IK .32 AMP.

INDUCTANCE (HENRYS)

2
—
" \\
0 \\
. }
LER
“Egewt \
8 R
t:120
80 90 100 1O 120 130 140 i50 160
D.C. CURRENT (MILLIAMPERES)

pUiis) 0-200MA. DC.
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L
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Qhy
125MA.D.C.
2500
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110 V. POWER SUPPLY| PRACTICE CODE TAPE SETS

For Army or Navy COMM. RECEIVERS: e Cameas : - INKED PAPER TAPES—For Code practice and train-
ing—for Radio Operators, Hams, Amateurs, Beginners,
and Telegraphers. (5 lessons to a set on (6mm 400 ft.
reets that can be reproduced on TG-34A and TG-10

L(z:sri,asSet of 15 Reels in - s l 8 95

< TG-34A KEYER:

Pictured at left—Automatic unit for reproducing audi-
ble code practice signals previously recorded in ink
jon paper tapes—complete with speaker and phone jack
for plugging in headset. Variable speed motor control

Just Piug In—And Turn
On . . . That's Alll

Completely assembled unit
which eliminates conversion
of set; for use with -453-
454-455- 946 or any other
Sets requiring 24 V @ 1

and € W Switch. Complete
with Cord and Plug to fit
rear of receiver. Gray ham-

mertone finish. Wt. 8 Ibs. $18.95 to 25 WPM, keying oscillator for use with hand key—
Brand NEW—Price........uoeuvancacn Only: . Complete portable unit with Tubes and $|6 95
Manual ........... ... . ..., NEW:
TRANSFORMERS—
115 V. 60 CYCLE PRI.: .
600 VCT /100 MA—6.3 V/5 A.: 5 V/3 A, ...... ..$4.95 CLASSIFIED ITEMS
) N L v/ 9A% 6.3 ViE Ai 63 e BC-2126 Amplifier—2/6C5 tubes. CNEW: § 1.95 TS-9 Handset w/Switch—No Plugs.N: $5.95—U: $ 3.95
i . .95 BC-216 Amplifier—6F7 & 39/44......... USED: 150 TS-13 Handset w/Switch. PL-68 & PL-35. Used: ~ 5.95
395 BC-229/429 Receiver—2500-7700 KC w/Coils. U:  6.95 TS-15 Handset w/Switch. PL-68 & PL-55.New: 7.93
3 T 595 BC-230 Transmitter—2500-7700 KC w/Coils..U: 8.95 L-S”aoM'"“DhD"e—US%d- %’!eckedu ------- ceeee 395
5 T 595 BC-347 Amplifier—i/6F8G tube...N: $3.95; U: 1.95 -30 Headsst—Hearing Aid Type—L.N....... 1.50
5.95 BC-357 Beacon Rec.—75 MC..
720 VCT/50 MA—6.3V/2.5 A—5V/2 A. ......... 250 BC-367 Amplifier—2/6V6 tubes. 5% : NOW—OPERATE BEACON
662 VCT/I110 MA—6,3V/2 A—5V/2 A........... 3.95 BC-375 Transmitter U'se :
UL LS O A T s i 6.9 | Tuning Units 7/BC-373; TU-5- T RECEIVER FROM 12 VOLT
; X . - Ea. 3. BC-1206CM BEACON RE-
. ?ZV\(;nItSr'F%Ss@m?’t_e.rarr?g:’n“5 V‘ SR e a0 LI ggg Cables /BC-375/BC-191, PL-61, 64 or 59. CEIVER: 200500 KC, 5
/20A wv/y_ D: a \;v/z A .9& 5 V/SDA Y each end: Ea. 2.75 Tubes, 135 KC IF, operates
600 0- bOO VAC—ZOO MA 125 V. 2 A.: 12.5 - BC-442 Antenna Relay Box—w/Cond...... New: 2,95 f,om 24 VDC—
@ 2 @ 3 A—#*H-108—Price.. BC-463 Trans.: 67-74 MC. 20 Watt. 16 Tubes.U: 16.95 $9 95
250 0- 250 VAC—50 MA. 24 V. 1 A.; and BC-603 Receiver FM—20-28MC........... Used: 29.95 ... $5.95
A 3 Ho109—Price. — ... A BC-604 Trans.: FM—30 Watt, 20-28 MC..Used: 18.95 For 12 Volt operation use
BC-500 Trans. & Rec.: 25 Watt, 20-28 MC. New: 59.50 this PM DYNAMOTOR—(2
Choke—12.5 HY/I00 MA...........cooveunn. 31 95 BC-617 Receiver Only. 30-40 MC w/Dyn..Used: 24.95 VDC input, output 24 VDC.
Choke—8 Hy/I150 MA—200 Ohm—O0npen Frame.... BC-654 Transceiver: 3800 to 5800 KC..... Used: 34.95 Size: 22" x 4" x
Choke—5 Hy/150 MA—8§30h ok Bg-ﬂ)g ?mpliﬁel—Battery Ongrated, .Ne\;: 1.95 7”7 Dyn.... .0n|y: 4 95
Choke—10 Hy/250 MA—235" x 2~ x 3" Potte .4 BC-745 Transceiver: 3 to 6 MC........... Used: 14.95 Combination: N - .. ..812.05
CR?""C—*’k”W“I“‘},M%—“Va XA X A BC-924 Trans. FM—30 Watt. 27-38.9 MC. New: 24.95 ton: New BC-1206 & Dynamotor....... §12.05
“A’ Choke— y ohm. Siz (] BC-966 IFF—I60-211 MC. I3 tubes......Used: 5.95
2 X 2V Ll L T TR RREE Price: 1.95 BC-1158 Trans.: 50 Watt. 53.3-95 MC..... New: 39.95 DYNAMOTORS & GENERATORS:
RM-12 Radio-Tetenhone, Remote Control..Used: 19.95 INPUT OUTPUT: STOCK PRICES:
METERS: RM.I3 Telephone, Remote Control. N: $24.05; U: 19.95 | VOLTS: VOLTS: MA.  No. = USED: NEW:
. RM-21 Remote Control Box for BC-669........ 4.95 12 vbC 220 80 DM-34 §2.95 $ 495
WESTON AC AMMETER: SCR-625 Mine Detector—Reconditioned......... 39.95 12 625 225 DM-35 9.95 12.95
(Pictured)  In portable leather case i B 90 PE-I 4% o
with Test Leads, 2Va7 0-15 $EE-, ] el LT (HED [ i H %0 o0 bans e
' ec. assis only.................w/Tubes: .05 e N
AC and 0-3 AC Scale........ n Less Tubes: 9.95 :3 |(2)§8 zég DM-24 4.95 7.95
DC AMMETER HOYT: In portable : Trans. Chassis onty............... w/Tubes: 22.50 515 215 DM-42 4.95 9.95
metal case, with Test Leads, 4'%”, Fan Less Tubes:  9.95 14 373 150 BD-83 3‘;)‘,3 -35
Mirrored Scale 0-15 ADC. ..o ourneenaeeenn.. $4. Schematic & Conversion Informatien only.. 2.50 14 vDC 330 150 BD-87 3-5‘3 §-q,
DB METER—I0 to Plus 6. Westinghouse 3”, 14 30 D " Bl L)
NC-35 imp. 600 ohms @ (000 cyele........... 4.95 1D-60/APA-10 Panoramic Oscilloscope. ... New: 49.50 i 250 e e 8.95
0-1 MA Weston 506: 215" Rd, ........ TBY Transceiver: 20-80 MC. 4 Bands, w/Tubes.U: 19.95 4 'ggg 338 e 14.95 25’-95
0-3 RF AMMETER 'iS-128: 2l/|2§ Blgd B NE ¥ RI/ARR-I Receiver—Converts to 2 or 6 Meters.. 2.95 2 300 350 PESS g5 -95
3:?5/\ g Dc_\géThermocouDIe 4 2/2 R i 35 RT-7/APN-| Altimeter—440 MC......... Used:  9.95 12 to 24 VDC PM Dynammor—Sunplles 24 VDC 2 A,
0.500" MA DG 22|/ o -2 RT-34/APS-13 Transcvr. Comp. less tubes...U: 3.95 from 12 VDC, also 500 V 50 MA* @ 6 VDC will sup-
0750 V50 vt 25”“50" R-74/CRW-2 Receiver—53-88 MC—6 Tubes..N: 9.95 ply 12 VDC & 250 V 50 MA.
0.230 MA D CDeJur, 3 Sa_ : TG-34A Kever: 115/230 V 50-60 oy. w/Tubes.N: 16.95 | og5i5.. ... . .............. . ..new: 94,95
OUTPUT—5 Ranges, 4000 ohm 1mp.—Used . TG-10 Kever: Complete w/Tubes..... Tested U: 1495 | T~ "' 77 vt
. i T-121 Transmitter—3-4 MC with Coder........ 7.95 N
COMMAND EQUIPMENT: Range Beam Filter, Navy Type $1.95; FL-8 Used: 1.49 BC-1158 TRANS. & MODULATOR:
EQ MENT: EE-8 Freld Telephones—Checked . Used: Frequency coverage 53.3 to 95 MC. 50 Watt. RF
{NAVY—274) NEW: BD-72 Portable 12 Line Switchhoa Doubler,” Amplifier. and Modulator Sections, using
520—1500 KC Receiver.. 19.95 Sound Powered Head & Chest Set—C 4/815 and 10/12SN7 Tubes. Can he converted to
1.5—3.0 MC Receiver - Sound Powered Head & Handset f/Mark 1. U - 2-6-10- or 20 Meters. Complete with Tubes, Metcr,
: SR St pnsciigton e WP US| Sl $39.95 u...: $29.95
— able for BC-669...................... . . o
IO?_;S&CM%;L(;%II\{:; (R- 28) 7.95 gg gg? %orrll’ F//l;?_ 30_;“]“& Izgm' w/PL: 4 ” ;3 (HEEa066a000a000 NEW: [ Used: .
ord—w -55 & JK-26...... H o 0
i AT O : CD-318 Cord—i/PL.68, JIC/28, & SW-141.Us 189 WRITE US YOUR REQUIREMENTS:
7—9 MC Transmitter . 7.95 GN-45 Handcrank Generator w/Legs & Seat... 9.95 Whatever your needs in Generators, Blowers, Inverters,
100—156 MC Transmitter oe. 14.95 ) R-4/ARR-2 Receiver—234—258 MC. w/Tubes.U: 4.95 Motors, etc.—write us. Chances are we have it!

BC-456 Modulator ................
Address Dept. RN @ $5.00 Order Minimum, & 25%

FAIR RADIO SALES "i/\.'ohio"
Deposit on C.0.D.’s e r;rices are F.0.B. Li;'na. Ohio i LIM l.; OHID

YOUR TAPE RECORDER

CAN MAKE MONEY FOR YOU

Make tape recordings of PARTIES e

Airex, the Electronics Supermarket, Now Introduces the All-New
Complete Hi-Fi Unit . . . where utmost in compactness is desired

COMPONENTS include the new Harmon Kardon TA~10

o 5 ¢ - FM-AM Tuner ail 10 watt amplifier. Genuine Arnm
MEETINGS L) SCHOOL CONCERTS & g i iuoqﬁr FM cucl{lt wnhl AFC. Sensnéxvxty 3 rmlctrovolts
8 L : . or 20 db. AM terminal sensitivity 20 microvolts.
EVENTS o WEDDINGS and transfer to FREQUENCY RESPONSE on FM 2020.000 cps = 12
H H H db.. AM 3 db 20-5000 eps, Hum level —0 h. Power
high-fidelity permanent records for very ; S ouiput 10 watls at 307 IM, Peak 15 watls, Response
. . - 20-20,000 cps *+ 1 db. Damping factor of position
little cost. Then resell at your own price! - ; : rumble filter, Bass & Treble control. 3 position loud-
rf: 3 ¥ nc:skcontour 3 positions of equalization, 3 position
. . E $ - speaker selector.

® Records Imprinted With Your Copy A ; SPEAKER is the Stromber.Carlson Hi-Fi to bring out
s “ PAEd p. the mllll x;angdel Oft the axinp ifie the 6. ?I‘OZ mag-
. H T . net wi lan e the ful outl)ut ‘of the amplifier with-

Large or Small Quantities : : : getryal han
Y o o 3 4 ¥ CHANGER is the imported 3 speed English Monarch
Exceptionally Low Rates With 5 4 pole motor, intermix feature, and automatic
. shutoff at the last record . and a GE RPX 050A
e All Speeds and Sizes reluctance cartridge, with ‘dual sapphire needles, to

lring out full range of the recordings.

CABINETRY is heavy duty and compact. mitered and
glued . Overall Size 301%” wide. 15" deep, 18"

. - F : lu h,l leg: A regul $250.00 Iue, v fea-
CREST RECORDS, INC. winn | § fir - e A
220 Broadway, Huntington Sta., N. Y. y 4 $1 74 95 Unfinlshed complete.

¥ 9 [T} . .
Please send me brochure and rates on trans- The Miniature 84.95 in Mahogany or Blonde. Wrought Iron
ferring tape to records. g Le"S, eXtra at $4.95 per set. i
Plexitone. non-seuff and stain resistan
NAME. .......... s e sssse s asserssans . MAESTRO" Deposit uf 200, must accompany order. Balance
C.0.D. F.O.B. N. Y.

ADDRESS.......... e The smallest, complete Hi-Fi AIREX RADIO CORP.

CITY..........ZONE. System on the market. An-

other ""AIREX FIRST'" with True 64 Cortlandt St., New York 7. N. Y.
MAIL TODAY FOR BROCHURE AMND RATES Hi-Fidelity Reproduction! Phone . . . COrtlandt 7-2137

October, 1956
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PORTABLE

™

TRANSISTOMETER

( COMPLETELY TRANSISTORIZED CIRCUIT)

COMPLETE
HKIT

MODEL #101

SCALES: calibration, high heta,
collector cut-off current, low
beta.

..... Sequence prevents meter
damage—permits beta and lco
measurements without removal
of unit under test.

.
.
.
.
3
.
-
.
.
.
.
.
.

FEATURES

» Measures characteristics of both NPN
and PNP junction transistors with
accuracy of =5%

® Measures beta 0-50 and 0-250

® Measures collector cut-off currents
(Ico) 0-50 microamperes

& All functions are controlled by a
single switch

& Useful for laboratory and development
requirements as well as production
testing, incoming inspection, and
servicing

# Permits rapd testing with one switch
setting for units having like polarity

o Battery operation, (very low current
drain) protects transistors against -
damage from surges and provides
colrgpl)ete portability (Wt. less than

s.

s tyeleted and electro-tin plated
etched circuit board for mounting
and wiring of components {inciuding
meter connections)

o All components of the highest quality
.and latest design

o Designed for maximum ease of
assembly, wiring, and operation

& All components guaranteed for one
year if used in accordance with
instructions (meter and batteries
90 days under normal usage)

o Complies with the latest requirements
for transistor testing

Beta of transistor under test is compared
with a known attenuation factor using a
self contained signal source and linear am-
plifier. Potentials and biases for all measure-
ments based on established standards.

ORDER BY MAIL 67+

{POSTPAID IN U.S.)

- Includes transistor reference material and
complete simplified assembly and operating
instructions

. FREE BROCHURE AVAILABLE

- URSO '] COMPANY

Dept. B-1, 10416 NATIONAL BLVD.
LOS ANGELES 34, CALIF.

critical inductance’ of the choke, that
minimum value of the input-choke in-
ductance which prevents the d.c. out-
put voltage from rising above the
average of the rectified g.c. wave.
This minimum value, the critical in-
ductance, must be maintained at all
currents, in order to prevent the filter
from acting as a capacitor-input filter.

Therefore, it becomes evident that
to properly use a ‘‘junk-box” choke it
is necessary to have a plot of induct-
ance versus load current. Then if the
inductance range of the “junk-box”
choke is proper for the design range
of the filter needed, it may be readily
used.

A relatively quick and compara-
tively simple procedure may be em-
ployed to plot this curve, using only
a vacuum-tube voltmeter and an am-
meter as test equipment.

The test circuit should preferably be
the full-wave rectifier of the power
supply being built, with the choke and
a high wattage rheostat in series
across the output. (See schematic
diagram.)

The test procedure is based on the
following theory. An assumption is
made that the d.c. resistance of the
choke is small in comparison to its
inductive reactance.

Hence, the normal equation for im-
pedence: Z= VR’+ X:* becomes
Z = Xi.

The current flow through L and R is
equal, consequently; I = E/Z — Ei/Xz
= ER/R.

Solving for X. = ELR/Er = 27fL.

Therefore L = ELR/Ex27f.

In actual use, vary the rheostat until
the ammeter reads a low value of cur-
rent. Measure the voltages across the
rheostat and the choke with the
vacuum-tube voltmeter, then measure
the resistance of the rheostat. Sub-
stitute these values in the formula
L = ELR/Ez27f and solve for L. (The
value of f in a full-wave rectifier cir-
cuit is 120.)

Record this value of inductance and
the current at which it was measured.
Repeat this procedure until all the
possible ranges of current that the
power supply may require have been
recorded.

‘When the curve has reached a point
where the inductance starts to level
as the current increases, the satura-
tion point of the choke has been
reached. Since this determines the
upper limit of usability of the choke
under load conditions, this is also the
point at which the current rating of
the choke should be checked. Leave
the load connected for ten or fifteen
minutes, carefully observing the case
for signs of overheating. The choke
may get warmer than body tempera-
ture, but should not burn the hand or
get unduly hot. If the actual tempera-
ture of the choke is desired, fasten a
thermometer to the case with putty.
Be careful not to place the thermo-
meter near the rectifier or any other
heat producing tube. The temperature
should be between 160° and 170° F

The previously-described plot will

g
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SELECTED BARGAINS

MODERNIZE YOUR AMPLIFIER . . .

Get the Fun and Satisfaction of a
Precision Job Well Done
For Only $5.95!

Replace your volume control with this miniature
precision Daven Attenuator only 1 7/16” dia. It is
a 22-step, 50,000 ohm potentiometer with a 23-
point wiping-contact switch that selects precision-
graded resistors to give you exactly one discernible
volume-level difference (3 db) per step. MOREOVER,
you can cut off the outer brass shell, solder leads
to the 23 contact studs, and add R-C nets to make
yourself a Loudness cantrol which, with this
stepped potentiometer, can an ahsnlutely accu-
rate inverse of the Fletcher Mun on Hearing Curve.
Brand new, and you pay less than half of $5 95
the Air Force's cost! Only.

HAVE FUN WITH YOUR SON

And Your Nephew and the Boy Scout Troop. Teach
and/or learn code and then use these TG-5's to set
up your own communication network and to take
along on field trips, Each is a httle bo\ with code
chart pasted inside cover, with a nding key, a
receiving earphone, and a buzzer to tell yvou when
to respond to a call, Each has a_pleasant-sounding
tone generator and a sensitive SPDT relay so only
2 ma down the 2-wire line makes your own self—
contained dry cells ring your buzzer, A barrel of
fun and in like-new congdition at a value- ss

selected surplus bargain. Each onl¥,,,.. 8.

ONE-WAY STREET FOR ELECTRONS!
Opcrate Transistors, DC Relays, Meters, etc.
From Your AC Line . . Or Detect Radio Sig-
nals New extra-high peak-inverse
Germanium Diode 1N70 stands 100 v peak
and gives you up to 30 ma average current! A
terrific buy gives them to you new and guar-
anteed at the bargain rate of only 2

8 for ., .., P

THE BEST, HANDIEST EST CARBON MIKE
RS-38. Used in CAA towers. Fits in the palm of
your hand! Has press-to-talk buttcm on top, and a
springy curled cord only 1 ft. long which stretches
to 414, ft. With standard P 8 3-circuit plug
at other end. Like new and guaranteed sz 50
Terrific buy at only. i

the HOTTEST RECEIVERS
IN SURPLUS ! ! !

Extremely easy to make power supplies for both,
Both come with schematics and instructions for the
simple modifications required. Both are super-sensi-
tive, super-selective superhets

2 METERS: R-28/ARC-5, 100-156 me, in excellent
conldition with all 10 tubes. 4-channel crystal con-
tro

420 MC: CPR-46ACJ, double conversxon 2 ]F s,
lighthouses, brand new with ALL 12 T

12 cnoren Q9 | sy €?¥$1795

RE-TUNE 30 W. TV XMTR TO 220 OR 440:

by 3-tube sync. amplifiers. A super buy. M Z
With all tubes, schematic and mstructxons to make
a powerful 420 MC Transmitter. "5
ORIY i i s e R e 4 s iy o

Frequency Meter and Test Oscillator!
11§ V,, 50-800 ecy. power supply. 5
meter 'Section, crystal oscillator beats VFO,
Osc. section puts out sine or pulse modulated
RF. With tubes, headset, cords, adapters, radi-
ators. etc, and INSTRUCTION BOOK.
LU-3, 465-498.5 M ......--..-.-...51995
LU-1; 470-493.5 MC,1umrre v rmns 7.95

COMMAND SET SPECIALS!

Receivers—with all 'l'ubes
1,5-3 mc. Excellent condxt\on Hen
3.6 mc. Excellent conditi .
100-156 me. E&(cellent condxtum .

12 VOLT DYNAMOTOR: For Command Receiver
With exact base to attach.

Special. _Only ...... PR R Ere .
Aill shpts, FOB whse. Send 25°/o . with all COD
orders. Item sub. to prior sale & change of price
without notice. Min. order

ARROW SALES INC.

Western Mailing Addr
Box 3007-R NORTH HOLLYWOOD CALIF.
Centra! Mailing Address & Sales-Showroom
2441 S, MICH AV., Dept, R.. CHICAGO 16, ILL.
alifornia Distributors’ Stores
G_ L. Electromcs Inc., 1632 Venice, Los Angeles
P.A.R.T.S., Inc., 2005 Empire Ave., Burbank

mmal TELEVISION

PREPARE FOR A GOOD .IOB!f
BROADCAST ENGINEER
ELECTRONICS RADIO SERVICING

Television Servicing

(Approved for Veterans)
BUILDING AIRCONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALT. 17, MD.

RADIO & TELEVISION NEWS
N ' .
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accurately show the point of satura-
tion and how the inductance of the

choke varies under different load con- “0 A”y PICT“RE PATTER"
ditions, and from this it can be readily or

determined if that “junk-box” choke
can be used in the power supply and
whether it meets the design require-
ments.

REFERENCES

Millman, Jacob & Seely, Samuel; “Elec-
tronics,” MeGraw-Hill Book Company

“Radio Amateur’s Handbook,” The Ameri-
can Radio Relay League.

HUM PRECAUTIONS IN PREAMPS
By RICHARD WILKENS, ET/2.USN

w“ws‘tﬂ”

= o porerritl

o For Servicing Black & White and Color TV
o For Merchandising and Advertising Promotions
o For Paging, Educational and Industrial Use

ERE is a novel circuit that ecan be
applied as the final stage of a pre-
amp when hum precautions have becn
adopted but without notable success.
R+ selects the phase and amplitude
of the 60-cycle voltage and applies it
10 Vi;z. Hum cancellation occurs at the

sl
i /
common cathode circuit of V.. An abso- 7 ‘ - A”
Iute zero hum should be ollltuined. A NeMwODEL 1000 “ “k sc

6J6 can easily be employed in the same
PICTURE AND PATTERN

socket where a 6C4 is used as a cathode

follower. Similarly, a 12AU7 or 6SN7

can be used in their respective socket

sizes or the circuit can be added to just
Simplify and speed servicing with this unique, new,
COMPLETE FLYING SPOT SCANNER. Produces com-
posite video and sync signal that operates any

about any preamp now on the market.
Frequency response is not affected
in any way at zero hum conditions.

Circuit for eliminating hum in a preamp

(A) and alternate filament circuit (B). TRANSPARENCIES standard VHF black and white or color TV receiver.
Positive bias on filaments can be ob- ARE SUPPLIED Easily reproduces standard Indian Head test pat-
tained either from the cathode of output . tern or any other pattern—in home, shop or store—
amplifier or high resistance voltage di- 1. Indian Head Pattern for proper TV set alignment; enables you to make all
vider from “B-+" to ground. Not more than 2. White Dot Pattern color TV static and dynamic convergence adjust-
+20 volts is advised. Refer to article. 3. White Line Crosshatch ments with stable White Dot and White Line pat-
Plus One Clear Acetate terns. Can be used with one or more standard TV
8 These are broadcast quality receivers or fed into master antenna system. Repro-
B e and assure high-definition duces from any film transparency. Transmits mes-
OR TV images. You can also sages typed or written on clear acetate.
Vig vig 646 transmit slides of any Size: 1614 in. long, 10% in. high, 9% 5199
i 3 subject you wish. in. wide, Net wt. 28 Ibs............. NET
INPUT o.’k et ,_
— ; Model 950 Dyna-Scan Pickup and RF Generator Only
- Make your own picture and pattern generator. Just
connect Model 950 to any properly modified 10-inch
s . = TV set which acts as your external ﬂymg spot
. < . d 1 . - 1 - . -
S £ scanner. Size: 3 in. high, 1014 in. wide, 5 in. deep
] S Complete with 3 slide transparencies $69
= MODEL 950 and 1 clear acetate. Net wt. 5 1bs.. ... NET
APPROX See Your Distributor or Send For Bulletin 1000-N
BaeK MANUFACTURING €O.
AR AR 3726 N. Southport: Ave. » Chicago 13, llinois
Mokers of DYNA-QUIK, CRT, CALIBRATOR ond DYNA-SCAN
APPROX. TO GRID coupP-
+zov.‘j lunc CAPACITOR
T 3
" SUR
1 RaE 6.3V, U P L @ s
[ 3 FILAMENT Army—Navy—Air Force
2 3 Electronics Equipment and Components
R6Z Test Sets, Motor Generators, etc. {:i:ﬁ coeY, t? legrn orhhécx:ieasr‘g sp;ed
4 Sold in lots or units PIGTTCLEIT A WLl 1KE
;umm — o , Send for Catalog fieal metnod vee devcioned For be
@y MENT CmeaT LELECTRO-CRAFT COMPANY Bl “Gapas from begimner s mphaber
Ri—Normal cathode follower grid resistor or IIoh) Ayents orchester 24, Mass. Spoed ra megsizeioo% e (3
470,000 ohm, Y5 w. unit Phone Talbot 5-3410 - r:aedy—;aonieam = L
R2—22.000 ohm, 1 w. ves. E !
Rs—470,000 ohm, 1 w. res. 28 | e O B o L
R;—5000 ohm pot Ask your jobber for the new L-Z- :Qilinﬂx'?ﬁ“&'},c?gf ;—Aechh;:;:::
Cr—Norrial  cathode follower capacitor or HOOK Test Probe. Patented hook instructor and enables anyone to
1 fd 400 i design . . . stays on . , . easier to learn and master code without fur-
13 V. unt use . . . safer. Ideal for scope and ther assistance. Thousands of successtul operators have
Cz—l ufd., 400 v. capacitor meters.  Built-in  Terminal Board ‘‘acquired themrcogoe" ;vigh‘ Lh;m{nsm;cwgnf,h System.,
R ‘R63 voogimliling on power trans. to Bmsle]‘escmtxlmmflgé;%?eyaﬁd- i.peecal?l Tl b T
3%, Re¥—1 ohnmi. 1 w. res. test assemblics. Th ¢ jor $1.391 1IN 0n B Y AN
“For circuit of (B) E-Z ]S??)l()lils Tlaé’[‘mosPug)rDUC’lb, 1|NSTR“GT0GRAP“‘00 MPAN'
LM, 1538 Woodburn Ave., Coving-
ton, Kentucky. 4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS
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POCKET SIZE

Rejuva-Check

TESTS o REPAIRS
REJUVENATES
ALL PICTURE TUBES
right on the job!

does 3 SEND
everything the big instru- o NO
ments do and then some! ¢ MONEY
IEH cathode emission. ¢

Indicates leakage between ¢ FREE
elements. Estimates re- ¢ ———
maining useful life of CRT. § 10-DAY
by removing < SERVICE
cathode surface contam- s  TEST
ination. Clears inter-ele- ¢

ment shorts and leakage. ¢ TRY
[N and gives ¢+ BEFORE
new life to weak, dimtubes ¢~ you
by restoring emission. E BUY

Simple and easy-to-use!

Mail Coupon Mow! No Obligation!

CENTURY ELECTRONICS CO., Inc.
111 Roosevelt Ave., Dept.RN-10
Mineola, N, Y.

OK, rush REJUYA-CHECK for FREE [0 day -
use on my toughest service calls. After 10 days,

| will send $7.95 plus postal charges or return
it without obligation.

4
o
3
o

Address

o
3

H State

H SAVE POSTAL CHARGES! Enclose $7.95 with
. D coupon and we pay all postal charges, Same
H NO-RISK refund privilege.

o e it e B O e e

o et v e e O e R em

—Z
help your heart fund

AN

help your heart

Combat Helmet
Two-Way Radio

GI talks into o thumb-sized microphone that slips easily under his helmet when not
in use. Inset shows the two small units that snap into a special plastic combat hel-
met. Top case holds the earphones, switches, and the 3 penlite-sized batteries used
to operate the equipment. Lower case contains the transmitter and receiver circuits.

Lightest known military radio weighs less than a

pound and has an operating range of up to one mile.

EVELOPED by the Army’s Signal

Corps Enginecering Laboratories, the
AN/PRC-34 is the first two-way mili-
tary radio small enough to fit into a
helmet and light enough to make this
feasible. It was designed to give
a GI reliable short-range communi-
cations without loading him down with
a shoulder-slung or back-pack radio.

The set’s electronic components are
packed into two flat aluminum cases
measuring 3% x 23 x % inches. They
snap as earpieces inside a special hel-
met. The first case contains three cir-
cuit units; the i.f./discriminator and
audio, the mixer and r.f. output, and
the transmitter. The second identical
case holds the batteries, operating con-
trols, earphones, and microphone jack.

The operating range of the set is
several hundred yards from helmet-to-
helmet or up to a mile from helmet to
bigger radios. Three penlite-sized bat-
teries are capable of powering the set
for a full half day with continual re-
ceiving and occasional transmitting.

Block diagram of Army Signal Corps helmet
radio AN/PRC-34. Completely transistorized
FM superhet receiver and 1l-tube e.c.o. used.

ANT.

Y AUDIO
TRANSMITTER MOOULATOR OSCILLATOR
AF.C. AMPLIFIER MIKE

I auDio
KER
OISCRIMINATOR e TicE R H SPEAKE l

RECEIVER
OSCILLATOR

180

mwwvv.%rmanradiohistorv.oom

The set’s antenna is built into the
helmet and is not ordinarily visible.
For additional range up to about a
mile, an auxiliary vertical antenna is
available that screws into the top of
the helmet. Under these conditions,
powerful stations may be received at
even greater distances.

The receiver consists of an FM su-
perhet with a sensitivity of 10 micro-
volts. It is completely transistorized.
The transmitter consists of an elec-
tron-coupled power oscillator with
a.f.c. for frequency stability. It uses
one tube: a Raytheon 6051 pentode.
Frequency modulated power output is
100 milliwatts. Twelve different chan-
nels can be used in the 38 to 51 mec.
range by replacing two units.

Provision is made for a soldier to
transmit a short c.w. tone to acknowl-
edge a message. This safety measure
would be used when voice transmission
might give away the GI's position.

The two-way radio set is mounted
in a tough plastic helmet shaped some-
what like a football helmet. It pro-
vides about the same protection from
shrapnel, bullets, and flying debris as
the conventional steel helmet.

One possible military application of
the helmet radio might be to provide
radio communications for every mem-
ber of a special combat unit. The lit-
tle radio can “net in” with standard
Army radios. Messages from a sol-
dier’s helmet set could be picked up
behind the lines and leap-frogged over
long distances to any point in the bat-
tlefield network. —30—

RADIO & TELEVISION NEWS
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OFFER TO
READERS OF RADIO & TELEVISION NEWS
N A A e A N A W S A A A AT

5 months of POPULAR BOATING only $1.00

(a $1.90 single copy value!)

SPECIA

This is your special invitation to ‘“sign on’’ as a Charter
Subscriber to POPULAR BOATING-—the new Ziff-Davis
monthly for everyone who enjoys life on the water.

Whether you're a beginner or an ““old salt” . . . prefer out-
board, inboard or sail . . . you'll find this the magazine you
and your family have been waiting for. POPULAR BOATING
is the first new major boating publication in more than a
generation—will bring you a completely fresh approach to
the whole world of boats—f{rom dinghy to power cruiser.

Published by the same firm that has made RADIO &
TELEVISION NEWS tops in its field, POPULAR BOAT-
ING will feature money-saving how-to articles that point the
way to more fun, greater safety afloat ... new construction
ideas . . . information on repairing, improving, fitting out your
boat . . . monthly classes on seamanship and boat handling
by expert boatmen . . . exciting boating yarns that will trans-
port you to every corner of the world where there’s fun and
adventure on the water . . . regular features on new products,
junior activities, maintenance, fishing, free aids to better
boating, and much more! 5

The first issue of POPULAR BOATING will be launched
October 2. Here are just a few of the exciting articles you’ll
enjoy in that issue:

* BREAKING THROUGH THE “WATER
BARRIER” —America’s best-known racing
writer, Hank Bowman, describes the perils
of high speeds afloat.

SHOULD YOUR FIRST BOAT BE

POWER OR SAIL?—Two top boating

writers defend their favorite craft in a hot

debate.

OUTBOARDS UNLIMITED-—There’s no

limit to the fun outboarding offers. Here’s

how to enjoy it more fully!

*GUY LOMBARDO’'S GREATEST
BOATING MOMENTS -In this exclusive
article, the famed musician and boatman
recalls the most thrilling moments in his
racing career.

* ANN DAVISON’S NEXT BOATING
VENTURE-—An exclusive first-hand re-
port by the only woman ever to sail the
Atlantic alone!

As you can see, POPULAR BOATING will ofter readers far
more than any other publication in the field . . . yet will cost
less. At regular rates, POPULAR BOATING will sell for 35¢
on newsstands (Special Show Numbers: 50c) and $4.00 a year
by subscription.

*

*

SPECIAL $1.00 OFFER

But as a regular RADIO & TELEVISION NEWS reader,
you can climb aboard POPULAR BOATING for a trial
cruise at a not-to-be-repeated introductory rate—5 months
for only $1.00. You get the big 50c January Boat Show Issue
at no extra cost, too! All told, by taking advantage of this
offer you save a whopping 47 9 over established rates!

And if you act now, your name will be entered as a Charter
Subscriber. You'll be sent a special Charter Subscription
Certificate . . . and, most important, you will be sure of
receiving POPULAR BOATING’s Volume I, Number 1—
certain to become a real ‘“‘collector’s item.”

So use the coupon below to subscribe now. See how much

boating enjoyment a dollar buys you in new, exciting
POPULAR BOATING.

Welcome aboard as a
Charter Subscriber!
Fill out and

mail this coupon TODAY!

POPULAR
6 di A
BOATIN G %fwhgor,zoll}, I“,Ic;l(uc
CHARTER SUBSCRIPTION ORDER FORM

—starting with Volume I, Number 1, to appear in October—at the
special rate of five months for only $1.00. Also send me my Charter

| |
| |
| |
| |
: Yes, please enter my Charter Subscription to POPULAR BOATING :
| |
: Subscription Certificate. My dollar is enclosed. :
| |
|
|
|
|
|
|

RN-10-6
—_—— e e —— e e —— —_—_—_ —— e

A NEW MAGAZINE BY THE PUBLISHERS OF RADIO & TELEVISION NEWS
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BEWARE

OF. IMITATIONS
There Is Only One

Original DEPENDABLE

O0O=—
OISE’’
Insist On

New NO-NOISE

TUNER-
TONIC

with
PERMA-FILM

Cleans, lubri-
cates, restores
all tuners in-
cluding wafer
type.

Positively
won’t change
or affect ca-
pacities, in-
ductance or re-
sistance. Won’t
h arm insula-
tions or pre-
cious metals, nor attack plastics. For
television, radio and FM. Eliminates
all noise, oxidation and dirt indefinitely.

Non-toxic! Non-inflammable! $325

Insures trouble-free perform-
because a

ance! 6 oz, Aerosol Can.

Net to servicemen

Extra economical
amount does the job.

e o o o o o

VOLUME CONTROL and
CONTACT RESTORER
with PERMA-FILM

small

CLEANS!
LUBRICATES!
PROTECTS!

This new. improved product is NOT a

carbon-tet solution. Still 5225

available in the new 6 oz.
$700

spray can. Net to servicemen.
Also available in 8 oz. bottles and quart
cans.

2 oz. bottle, net to servicemen.

At your nearest Distributor!

Electronic Chemical Corp.
813 COMMUNIPAW AVENUE
"~ JERSEY CITY 4, N. J.
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PICTURE TUBE GUIDE

The third edition of its ‘“Reference
Guide for Television Picture Tubes”
has been announced by CBS-Hytron,
a division of Columbia Broadcasting
System, Inc.

Revised and brought up to date, this
guide provides pertinent data on 258
magnetically deflected picture tubes,
irrespective of make. As an additional
aid to the TV service technician, bold-
face print indicates the differences
among similar tube types.

This new edition can be obtained
through CBS tube distributors or by
writing the Advertising Service De-
partment, CBS-Hytron, Salem, Mass.
Ask for Bulletin PA-2.

"GUIDE TO GOOD BUSINESS"

The Merchandising Department of
Electronic Product Sales,
Electric Products Inc. has announced
a second printing of its booklet, “A
Guide to Good Business.”

The first 50,000 printing of this 20-
page booklet was exhausted soon after
its initial offering but another 50,000
copies are now on hand for free dis-
tribution. Write the Sylvania Central
Advertising Distribution Department,
1100 Main Street, ‘Buffalo, N. Y. for a
copy or contact your local Sylvania
distributor.

CRONAME BOOKLETS

Croname, Incorporated, 3701 Ra-
venswood Ave., Chicago 13, Illinois is
offering two colorful booklets of in-
terest to the electronics industry.

The first, entitled ‘“CroRoto Em-
bossed Pattern Metals for Contempo-
rary Design,” discusses the use of
stock embossed patterns for decorative
trim and functional metal parts and
illustrates some of the many patterns
available. This booklet is available
from the CroRoto Division, Dept. #20,
of the company.

The second booklet, “Primitive Art
to Improve Today’s Products,” illus-
trates the applications of decorative
glass. Dept #20 of the company’s
Glass Studios will supply copies of
this publication.

Both booklets are available without
charge.

C.R.E.l. COURSES

Capitol Radio Engineering Institute,
3224 Sixteenth St., N.W., Washington
10, D. C., has issued a colorful 64-page
booklet which describes in some detail
its residence courses for the 1956-57
school year.

Included in the brochure is informa-
tion regarding the school and its fac-
ulty, details on its laboratories and
physical equipment, an outline of the

www americanradiohistorv com -~

Sylvania .

course, entrance and graduation re-
quirements, diplomas and degrees, and
mlscellaneous data on housing, vaca-
tions, placement bureau, etc. and in-
formation on the city of Washington.

A free copy of this publication will
be forwarded without obligation upon
request.

GENERAL CEMENT DATA

A colorful 80-page catalogue which
describes thousands of radio and tele-
vision aids is now available from
General Cement Mfg. Co., 919 Taylor
Avenue, Rockford, Ill

Among the new products included
for the first time are the firm’s “Klip-
zon’’ self-holding prods and connectors,
printed circuit repair kits, and phono
drive kits. Copies of Catalogue No.
157 may be obtained either from the
firm’s distributors or from the com-
pany direct. -

TEST INSTRUMENTS

The Shasta Division of Beckman In-
struments, Inc., P. O. Box 296, Station
A, Richmond, Calif., is offering a new
4-page, 2-color catalogue describing its
line of electronic test instruments, in-
cluding expanded scale volt and fre-
quency meters, v.t.v.m.s, oscillators,
resistance bridges, power supplies,
wideband amplifiers, a WWYV receiver,
and a decade inductor.

Copies of this publication are avail-
able without charge upon written re-
quest to the manufacturer.

TRANSISTOR COMPONENTS

A four-pagé brochure containing
technical information on 59 compo-
nents designed especially for use in
transistor circuits is now available
from Thordarson-Meissner of Mt. Car-
mel, I1L. '

Among the items listed are 36 audio
transformers, 10 i.f. transformers, 7
ferrite antenna coils, 5 oscillator coils,
and 1 midget variable capacitor. These
parts are suitable for industrial appli-
cations or as replacements in radio
and TV equipment and original parts
in experimental and hobby circuits.

WESTON PANEL METERS

Weston Electrical Instrument Corp.,
a subsidiary of Daystrom, Inc., 614
Frelinghuysen Ave., Newark 5, N. J,,
is now offering a new bulletin cover-
ing its more popular styles and ranges
of panel instruments in sizes from 216"
to 434",

The bulletin (A-7-F) contains com-
plete specifications on all a.c. and d.c.
instruments including rectifier type a.c.
and thermo units, power level meters,
vu and db meters, frequency meters,
and wattmeters. Also included are di-
mensional diagrams, typical full-size
scales, and detailed data on instru-
ments for high frequency measure-
ments.

CERAMIC CAPACITORS
Skottie Flectronics, Inc. of Peck-
ville, Pa., has just issued a six-page
catalogue which describes its line of
ceramic capacitors.
A complete selection of disc, tubu-

RADIO.-& TELEVISION NEWS
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/
lar, and plate types of ceramic units is
included in the listing which covers
capacitors for temperature compensat-
ing, stable capacitance, high voltage,
printed circuitry, and special custom-
ized applications.

ELECTRICAL INSULATION

An illustrated, 20-page catalogue on
clectrical slot insulations, wedges, and
fabricated parts with selection guides
and order data is being offered with-
out charge by Insulation Manufactur-
ers Corporation, 565 West Washington
Blvd., Chicago 6, Ill.

Electric motor and equipment man-
ufacturers, appliance designers, radio
electronic and electrical engineers, and
motor rebuilders will find this cata-
logue helpful as a reference and source
book.

, Write the Publications Department
of the company for a copy of this book.
Specify “Catalogue 19.”

VARIABLE TRANSFORMERS

Standard Electrical Products Com-
pany, 2240 E. Third Street, Dayton,
Ohio, has just issued a new 22-page
catalogue covering its expanded and
redesigned line of “Adjust-A-Volt”
variable transformers in auto, isolated,
and metered models for bench and
panel mounting.

All single and ganged units are illus-
trated and described with photographs,
dimension drawings, and wiring and
circuit diagrams. Included for the first
time are the new basic motorized vari-
able transformers. A complete specifi-
cation and application index is also
included.

A copy of this catalogue is available
without charge upon written request
addressed to Mr. Solen M. Goffstein in
care of the company.

GEE-LAR CATALOGUE

Gee-Lar Mfg. Co., 400 S. Wyman
Street, Chicago, Ill., has just issued its
Catalogue No. 57 which lists almost
200 different styles, shapes, and sizes
of radio-television knobs.

In addition, the 16-page, red-and-

black, fully illustrated brochure con-
tains a large selection of the firm’'s
switches, speaker kits, and other serv-
ice aids.
. Copies of the catalogue are avail-
able without charge either from the
company’s parts distributors or
through the manufacturer direct.

REPLACEMENT CAPACITORS
The latest edition of its widely used
“TV Replacement Capacitor Manual”
has been issued in a new format by
Sprague Products Company, 51 Mar-

shall street, North Adams, Mass.
The 63-page booklet in its handy 5%”
x 814" pocket size covers 6589 different
TV sets made by 88 manufacturers.
The tables are broken down into two
sections. In the electrolytic section,
ecach manufacturer is listed alphabeti-
cally with Sprague replacement capac-
itors fully described and cross refer-
enced to*original part numbers. The
ceramic section also lists the sets al-
phabgtigally by make but the Sprague
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COMMAND
ARC-5 TRANSMITTER
T-20...4 to 5.3 MC
T-21...5.3 to 7 MC

New .$595
Used ..... ceee

3 to 4 mc. like new......

Excellent Brand
RECEIVERS Used New
520-1500 KC $14.95 $19.95
1.5-3.0 MC 7.95 9.95

TRANSMITTERS

T-23/ARC-S UHF 2 METER TRANSMITTER—
This terrific command transmitter has turret
switching coils for all stages, Uses 1625 Osc.,
1625 Tripler, 832A Tripler, 832A Final. Range
100-156 me¢. 4 Channels are provided using 4
separate coils in an automatic turret using 12
or 24V motor or a manually operated system.
These coils can very easily be re-wound for 6
and 10 meters. Complete with all Tubes. Ex-
cellent condition, $9.95. $

Brand New. ... .. ... ... . 0eeonenn l 3'95
K28—Companion receiver for above. Used
Excellent . .. eeuetirieronooronansns $11.95

MN-26-C—Remote Control Navigational Di-
rection finder and communication receiver. Man-
ual DF in any one of three freq. bands, 150 to
1500 KC. 24V. Self contained dynamotor supply.
Complete installation, including receiver, control
box, loop, azimuth conlrol, Left-Right Indicator,
plugs, loop transmission line and flex. shafts,
oper. & main. manual. Ideal for use in boats, etc
BRAND NEW. .. ... ..ticine tronnns $39.50
B

2 Loop. Brand New. eeeeeneeaee 4.95
ank Drive. New. e oo evoenoses 2.50
.................... «ee. 695

-C Revr,, NeW. oo veeaososanea 19.95

RCA MOBILE RECEIVER

30-41 me.s AM Crystal Controlled. Exc. $14.95
each.

DYNAMOTOR FOR ABOVE
6V DC Input-250 V DC Output. Exc. $9.95 each.

RCA MOBILE TRANSMITTER
30-;11 me. AM Crystal Controlled. Exc., $14.95
each.

DYNAMOTOR FOR ABOVE

6V DC Input-375 Volts 250 ma Output. Exe.
$12.95 each.
ALL 4 ABOVE UNITS $44.50

SURPRISE PACKAGE
20 1bs, of MISCELLANEOUS ELECTRONIC
EQUIPMENT — WORTH MUCH $ l 95
MORE than this low price of ONLY "

A Sweet Oscilloscope Deal
INDICATOR UNIT. For conversion to test scope,
panadapter, analyzer, etc. Double deck chassis.
5CP1 mounted in tube shield. Less small {ubes
and crystal, but complete with 5CP1,

Exc.Cond. . ..o, each L]

APG 5 or 15 CAVITY

10 Cm. 2C43 osc Xmitter, 2040 Loe. Ose. Rec.
1B27 TR; tunes 2400 to 3000 MCS, less tube:
L NG 50000 8000 A 9808000 008830006 $4.95

Radio Receiver 11-tube UIIF tunable 234-2568 MG
receiver with schematic.

Complete with tubes. 3 ea. of 6AKS5, $6 95
7 ea. of 8001, 1 ea. of 12A6, Like new "

AN/APR5A—Airborne superhet radar search rec.
Freq. range 1000 to 6100 MC. Rec. has a 10
MC IF band width operating from 80/115V AC,
;m‘x,;le phase 60 to 2600 cps, and one amp. at

DC—-complete with $ l 49 50
]

RT-24/APX-2 IFF EQUIPMENT. 44 tube trans-
ceiver, 11—6AG5, 19—6C4, 7—6J6, 2—9006,
VR150, 1—5Y3, 1—2021, 2—2C26 with
usable parts, tube sockets, relays., coax fittings,
condensers, resistors, etc. 24 volt Blower motor,
24V gear train motor. Power transformer 400
to 2400 cycles.

Original govt. cost $750.00. $I4 95
Brand New. Complete with tubes, eca. L

Freq.
110V AC 60 c)cle 150 to 240 Mc
Like New. ... ..........i 000, $ l 4 95
100 to 127 Mc—ULike New. ... e uun., $14.95

PE-109 Inverter 12VDC input, 113V, 1.5
single phase, 400 cycle output,
Brand New..o. 0o vt iivinonnese .$39.50

BC929 RADAR, $9.95
BC-929 A Radar Indicator Scoop. This unit could
be rebuilt into a fine test scope. It is an ideal
size. 8x9x14 priced with tubes 2—6SN7, 2—
6H6, 6G5, 6X5 and 2X2. This is a red hot buy.
Scoop Price. New. . .. ... i E3

RT-1/APN-2 TRANSCEIVER
150-187 mc. Complete w/24 Volt Blower, 6 ea.
6ACT, 1 ea. 6HB, 1 ea. 6V6, 1 ea. 8SLT, 3 ea.
956, 1 ea. 2C26, 1 ea. 5W4 and 1 ea. 6SN7.
Various other usable parts: Exc. $9.95 each,

T$-170—TEST OSCILLATOR—Battery operated,
crystal controlled 38 frequency ranges, 332.6,

$16.95

amps.,

338.8 or 335.0 mc.
New ..oiveeennns Ceessvenscaas

LORAN APN-4

FINE QUALITY NAVIGATIONAL
EQUIPMENT

Determine exact geographic position of your boat
or plane! Complete, BRAND NEW mshll'ﬂ.)on
consists of: 1D-6B/APN-4 Indicator; R-9B/APN-4
Receiver; PE-206 Inverter; Set of Plugs; Visor
for Indicator; Operation manual; $

Brand New, Export pac]\ed |29 50
ID6B INDICATOR, R98 RECEIVER, $
Excellente oo o ool 69'50

U.S.N. MODEL &6 TUBE SHIP
RECEIVER—MODEL RALS

The ideal commercial re-

ceiver for experimenters, $2995 Exc.
hams, aviation, marine, etc. with tubes
Two tuned RF stages—band switching panel
~—DB meter, AVC level control antenna and RF
controls—audio tuning control—sensitivity con-
trols including an AC-DC filament voltmeter with
range of 10 volts. Frequency Range covers 300
KG to 23 MC.

DYNAMOTORS

Type Input Ou Excellent New
BD-77 12 VDC 1000 VDC 350 MA $14 95

BD-83 12 VDC 375-150 MA. 5 $4.95
DM-35 12 VDhC 6 vDh I\TA 9.95 19.95
DM-37 24 VDC 625 VDC 2')7 MA 6.95 9.95
D¥-64 12 VDC 275 VDC 150 MA 3.95 5.95
DM-34 12 VvDC 220 V 80 MA., .., 2,95 4.95
DM-65 12 VDC 440 MA........ 14.95 19.95

Ul

MOBILE HEAVY DUTY DYNAMOTOR: 14 V.
INPUT-output: 1030 VDC 260 MA. Tapped 515 V,
215 MA. use or 6 V DC INPUT-500 V. 175 MA.
While they last—DM-42-Excel. Condition. 24 .95

Brand New. ... iiiviiivniovroonnnns 95
T5-76—Test Equipment. EXCes v a0 ovoees $14.95
T5-45—Test Equipment. Exc.. ... . cee.. 1995
HEADPHONES
HS5-23—2000 ohm. Brand New...euve...$5.45
HS-33—600 ohm. Brand New.......... 5.45
. TUBES
371 3BP1
715A 3CcP1 s 95
226 3EP1
TS "5
SAP1
7304 SBP1 4 for 700
720DY SCP1 5
39 211 12A6
B B B
884
- S
2 1G6
957 EFS50 IH4 s
1625 1E1 250
1626 iF4 6Ca
1629 IFS 6H6GT
6AGS 6SH7
6F8 6SL7 10 for
6SK7GT  12SK7 S 50
2516 6AKS
6J6
6K77 6K6 10 ¢
65K’ 15N7 or
12SF7 2051
125G7 2050 s oo
VR10S5 9001
VR150 6B4

$45.00 HI-FI Headset for only $7.95

Uses annular grooved plastic fibre comes with
voice coils as in speakers, and brand new chamois
ear pads to obtain spacing for correct acoustical
load. GIVES FINEST MUSIC REPRODUCTIONS!
Each capsule wired separately, with plug for bin-
aural sound. Imp.: 300 Ohms per unit or 600

Ohms when wire series. $" 95

Brand new in original carton
USED EXC. COND

BC 966 Cavity type freq. meter. 144 Mc to 235
Me. Complete with antenna and operating manual.
Brand new—0Orig. factory pack.. ... .. $9.95 sa.

OIL FILL CONDENSERS

1 MFD @
12 MFD @
20 MFD @

8 MFD @

Ts-92 Handset—Complete with cord & Bug.erﬂy

switch. Brand New Original Cartons. . ... -

10 fOr. .o vveiooovennertaarsaansons $55.00
Used excellent .$4.95; 10 for $40.00
T-26 Mobile Chest Mike. Brand new..... $1.29
BC-1032 68 to 80 MC receiver, less tubes,
excellent ... ... oo ea. $3.95

WRITE FOR NEW BULLETIN

ALL ITEMS F.0.B. CHICAGO
25 9% Deposit required with orders

R W ELECTRONICS

Pept. N, 2430 S. Michigan Ave., Chicago 16,'1".
PHONE: CAlumet 5-1281-2-3
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Have you had the
Chassis Touching

JITTERS
/ Lﬂf&lv ?

LR-5 VARIABLE TRANSFORMER

with isolated primary winding lets you
service any TV or radio set made with-
out a chance of a “bite” no more
chassis touching jitters.

$29.50

Delivery from stock of
your favorite jobber.

This husky 2 KVA electro-statically
shielded unit is “Must” test equipment
for thousands of service men. Intermit-
tent operating TV or radio sets are
checked by dropping line voltage to 105
V or lower to detect a faulty oscillator.
Also used to cook a set at 130-140 V to
break down intermittent part. On any
application where either isolation or a
variable transformer is needed Adjust-
A-Volt will do the job. Black wrinkle
finish, jeweled pilot light and convenient
fuse. Write for new 18-page catalog
listing all types and sizes.

STANDARD
ELECTRICAL PRODUCTS €O.

2238 E. THIRD 5T,

* DAYTON, OHIO
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replacements are grouped according to
the section of the TV set in which they
are used.

Copies of Manual K-102 are avail-
able without charge from the com-
pany’s distributors or for 10 cents
apiece from the firm direct.

MERIT DATA SHEETS

Merit Coil and Transformer Corp.,
4427 North Clark Street, Chicago 40,
I1l, has issued four new data sheets of
interest to the industry.

Form No. 4 lists the company’s cor-
rect output transformer for use with
all popular output tubes. Both Merit
exact and universal types are shown.
The second publication, Form No. 459
gives specifications on new input, mod-
ulation, and plate transformers and a
high inductance choke for audio and
industrial applications.

Forms Nos. 453 and 458 cover the
HVO-57, a horizontal and high voltage
output transformer replacement for
Zenith sets, and the MDF-77 Admiral
replacement deflection yoke, respec-
tively.

PRINTED CIRCUIT GUIDE

A replacement guide for printed cir-
cuits used in sets made by 95 differ-
ent TV and radio maufacturers is be-
ing offered to service technicians by
Sprague Products Company, 51 Mar-
shall Street, North Adams, Mass.

Manual K-350 is a 12-page publica-
tion which measures 5%” x 81%". Ta-
bles are arranged alphabetically by set
manufacturer with original part num-
bers and descriptions cross-indexed to
the recommended Sprague replace-
ments. The back pages of the manual
show circuit diagrams of each of the
firm’s replacement items, along with
the values of the resistors and capaci-
tors in each circuit.

Copies of this guide are available
without charge from the company’s
distributors or for a six-cent postage
and handling charge when ordered
from the manufacturer direct.

NEW RETMA STANDARDS

The Engineering Department of the
Radio-Electronics-Television Manufac-
turers Association, 11 West 42nd
Street, New York 36, N. Y., has is-
sued three new standards covering the
method for determining air gap flux
density and energy (RETMA RS-157),
battery socket patterns (RETMA RS-
156), and mechanical considerations
for transmission lines in microwave
relay applications (RETMA RS-158).

The publications are priced 40, 60,
and 25 cents a copy respectively. Sin-
gle or quantity orders should be placed
direct with the Engineering Depart-
ment headquarters.

TUBE SELECTION CHART

A selection chart which lists the es-
sential characteristics of 75 power rec-
tifiers and control tubes is being of-
fered by General Electric Tube Sales,
1 River Road, Schenectady, N. Y.

The chart classifies 46 thyratrons
according to type, lists anode and
cathode current and voltage ratings,

wwwe-americanradiohistoryy com
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YOUR OWN CRYSTAL BANK!

Assorted FT-241

FT-243. Brand new$ 95
U.S. Govt. surplus.

Good. useful, popular

frequencies. Special.

.

L

.,_
.

50 ASSORTED CRYSTALS........- $5.49
23 ASSORTED CRYSTALS.....s..4. $2.95
Command Recvrs. Excel. Cond.
Q u'er. .19-.55 MC—%$12.95. 6-9.1 MC. .$4.95

Command Xmtrs. New Orig. Package.
4-3.3 MC or 5.3-7 MC. Each......... . 3.95

C.A.P. 2-METER VHF PACKAGE DEAL

E RT-19/ARC-4 TRANSCEIVER: Complete with all

tuhes in excellent like new condition.
110 V. 60 CYCLE POWER SUPPLY KIT:
BOTH units for only...eeveniaees $27.50

G.E. VARIABLE RELUCTANCE
%# Model RPX-050-A. Equxpped with sap-
phires. Lists $§12.50. Only........ $6.49

s Dlamond Stylus for 050-A. L)st,s $30.00.
Special . L iiiea s $11.95

NEW HI-FI CARTRIDGES

& Below wholesale! No distributors, please.
Dealers and_individuals only—6 to a customer.
¥ Quantities limited.
RONETTE. Model #222. European make.
Output 7.5 V. List $8.00. Our price $3.95
Model =2840V. QCutput .7 V. List
price, $9.00. Columbia’s Price..... $3.95

Note: above units usable on any

Model 284P
put .15 V. Lists $12.50

Requires pre—amp Ou
We sell for $4.95

% SONGTONE. Famous Amerlcan Model kﬂ.‘;
2TS. Double sapphire turnover car- v

tridge. Output .95 V, Tracking force '.'.:

.8 gram. Fred. response * 3 i

l ;000 cps. No pre-amp needed. Lnsts -

9.50. Get it foronly............ $3.95 |
ASTATIC Model 62-1. RCA replacement =

k. 3 V. output. Lxsts $’I 00. Only..... $2.95 5&‘5
Model ACD2M. V. outp ut Lis Fl
$10.00. A Columbna $$$-saver at only $4.50 2]

Model 40-T. 1 V. out. List $9.50. .

Only i iinng sovenneonannnnas $3.95 5..."

No Cat In o Bag! k

Individually = Boxed ~and &
i ested! ent  Postpaid! R
?\v -Indlvldually guaranteed! o]
B3

_3 6V6 : ]

VACUUM CAPACITORS
Individually boxed, guaranteed!
VC-6 —32 Kv.  VC-50 —20 Kv. $4 95 !
P VC-12—32 Kv.  VC-100—20 Kv. ea. ] F
P8 ASTATIC “‘VELVET VOICE” CRYSTAL MIKE—
Bmif Output level—52db. Response 30-10.000  eps.
Model 2008 with switch and desk stand. Hi im-

img Dedance, Lists at $15.00. New, factory_ $6.85
4 fresh. Our knockdown price is only. .Postpaid

""CITIZEN'S BAND!"

420-465 MC. TRANSCEIVER., This is the fa-
¥ mous APN-1, In excellent condition, complete
but less tubes. Just remove the wobulator
(which alone is worth $2.50!) and add a sweep
§ generator. Special! 2
% This month only ]

All orders FOB Los Angeles. 259%
requxred All items subject to prior sale.
M ORDER $3.

OPEN FRIDAY NITE TILL 10 P M.

ELECTRONICS
2251 W. WASHINGTON BLVD.
LOS ANGELES 18, CALIFORNIA

deposit
MIN-

WHEN YOU
ORDER
BY MAIL .

please print your name
and address clearly, be
specific in your order, en-
close proper amount, al-
low ample time for de-
livery.
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and gives the average control charac-
teristics of cach tube. There are 29
ignitrons listed according to classifica-
tion, welding-control tubes, frequency-
changer welding tubes, and power rec-
tifier tubes. Maximum ratings are
given for cach ignitron.

RCA TRANSMITTING TUBES

The RCA Tube Division, Harrison,
N. J., has announced the publication
of “RCA Transmitting Tubes,” a new
256-page manual containing compre-
hensive and authoritative technical
data on 112 types of power tubes hav-
ing plate-input ratings up to 4 kw.,
and 13 types of associated rectifier
tubes.

Included in the manual are maxi-
mum ratings, opcrating values, char-
acteristic curves, outline drawings, and
socket connection diagrams. Copies of
Technical Manual TT-4 are available
from the company’s tube distributors
or from the division for $1.00 each.

"POCKET CONTROL GUIDE"

Centralab, a division of Globe Union
Inc., 900 E. Keefe Avenue, Milwaukee
1, Wis,, has announced the availability
of its “Pocket Conirol Guide No. 4.”

This handy control cross-reference
guide is published semi-annually to
make the latest and most up-to-date
replacement control information avail-
able. As in the past, this 3%” x 814",
96-page guide will fit into a jacket
pocket or tube caddy.

The Guide is available from either
distributors or the company direct for
20 cents a copy.

The latest word in a radiation detection
instrument is displayed here by a radia-
tion monitor at the Hanford atomic plant
near Richland, Wash. At left is a new
transistorized alpha radiation detection
instrument developed at Hanford by Gen-
eral Electric instrument engineers. The
new survey meler is smailer, lighter, more
rugged, and not as sensilive to tem-
perature and humidity changes as the
vacuum tube-type instrument shown at
right. In addition, the battery life of the
transistorized units is many times greater
than that of the vacuum tube unit.
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for all your transformer
replacement problems

A

i,

Export Sales: Roburn Agencies, Inc.
431 Greenwich St., New York 13, N.Y.

» exact duplicates,
electrically
and physically

¢ no chassis or circuit alterations

There are over 200 TV transformers
listed in the new Stancor TV Replace-

ment Guide ... 140 of them are exact
replacements. Write now for your
FREE copy.

NEW STANCOR EXACT

REPLACEMENTS /ncl/ude
A-8151 Vertical Qutput
for RCA 972448-1 and 970727-27

DY-18A Yoke ’
for Sylvania 100-0003/5/6/7

DY-19A Yoke for Sylvania 100-0009
DY-20A Yoke for Sylvania 100-0004

A-8283 Flyback
for CBS Columbia 12000841

CHICAGO STANDARD
- TRANSFORMER

CORPORATION

13505 ADDISON STREET » CHICAGO 18, ILLINOIS

CABINETS
HI-FI —TELEVISION

CUSTOM-BUILT and STOCK

write for descriptive literature

JACK CANTOR
{T1A Washington St.—New York 7, N. Y.

ARGAIN

HNTINE 2 TV

SERVICEMEN'

Wiite for SENSATIONAL CATALOG
'HENSHAW RADIO SUPPLY

e Ve 3619 TROOST KANSAS CIIV, MO.
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ENGINEERING ‘>

o
Prepare o' B.S. DEGREE (A
portunitjes of in 27 MONTHS

the Electrou- .
ic Age! Karn vour B.S. degree in 27 months at Indiana
Technical College. Intensive, specialized course. Com-
prehensive training in math and electrical engineering,
advanced radio theory and design, tclevision, electronies.
Modern laboratories. Low rute. Also B.S. DEGBLE - IN
27 MONTIIS in Aeronautical, Chemical, Civil, Elcctrical
and Mechanical Engineering. G.I. approved. Enter
December, Mareh, June. Seprember. Earn part of vour
expenses in Fort Wayne while studving. YWrite for catalog.

INDIANA TECHNICAL CGOLLEGE

9106 E. Washington Blvd., Fort Wayne 2, Indiana
Please send me free information on B.S. ENGINEERING
DIEGREE IN 27 MONTHS as ehecked.

O3 Electronics 3 Chemical [ Aeronautical

O cCivil [ Mechanical O Electrical
NamMe .. ..iiiaariinvrrrreerraurvanttoassercacasaares
Address . ainseihiasmateiemi b e . sbalisimmbat ba S - b
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HARVEY’s
famous hi-fi
consultdnts

e

. the @YNAKIT MARK II

50-Watt Power Amplifier Kit

Because of the
enormous demand
for DYNAKITs
{everybody who
has heard one
ceems to want
one), they have been in short supply
this past summer. Now HARVEY has
enough of them in stock to end the
drought. Any random sample of the
DYNAKIT will deliver a minimum of 50
watts with astonishingly low distortion
—and that means not just harmonic
and intermodulation distortion but
phase shift, square-wave ripple, and
iow-frequency bounce and flutter as
well. Construction time? Three or four
hours—with no special skill. Listening
quality? “The Greatest!” say the audio-
philes. The price? Still only...... 975

I GARRARD 301

3-speed Transcription Turntable

*

‘The Professional’
Among the many top-quality wow-and-
rumble-free turntables available today,
‘the GARRARD 301 seems to be the first
choice of a large number of hi-fi
authorities, The famous My. G, A. Briggs,
for example, has been using it exclu-
sively in all of his celebrated concert-
hall demonstrations throughout the
world. The variable 4 or — fine-speed
control, operative on all 3 speeds, may
‘have something to do with the 301's
exceptional success — and the Swiss-
watch-like precision construction, com-
bined with components of the very
highest quality, is quite irresistible.
So is the price—only..— .. §

| MAIL ORDERS SHIPPED

SAME DAY AS RECEIVED
Include with your payment o generous
allowance for shipping charges — the
excess will be promptly refunded.

o Estob. 1927
HARVEY :::i°
CO., INC.

1123 Avenue of the Americas ]u 2 ]50[]

(6th Ave. at 43rd 'St.} N.Y.:36, N.Y.
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MOBILE TV RESEARCH

The Finney Company, 4612 St. Clair
Avenue, Cleveland 3, Ohio, has an-
nounced the completion of its new mo-
bile research Ilaboratory wunit. This
truck, which took two years to design
and cost over $35,000, was developed
specifically for solving unusual and

difficult localized TV reception prob-
lems. It features a sixty-foot tele-
scopic tower, twin TV antenna circuits
for comparison purposes, and special-
ized test instruments. Among the lat-
ter is the ‘“Antennascope” which is
capable of plotting a complete elec-
tronic polar pattern and recording this
pattern photographically.

The company will allocate field re-
search study time, without obligation
or charge, to reception problems pre-
sented by TV antenna distributors dur-
ing a planned nation-wide tour. TV
reception problems should be addressed
to the Research Department of the
company.

FRINGE ANTENNA

The Winegard Company, Burlington,
Iowa, has now engineered a new broad-
band eighteen-element yagi type an-
tenna featuring extremely high front-
to-back ratio and high gain, according
to the company. This antenna is called
the “Color’Ceptor.” Because of its high

uniform gain across the v.h.f. chan-
nels, this antenna is usable for color
television.

Another new antenna marketed by

wwWw americanradiohistorv com

CE vac
§ceu use:u:':
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E P rnnol Qil
Gco;llDENSER

b, 330
12 N\Fso Cy.

30 TURE SOCKETS.
Subminiatures. 7 & 9
es. 4 8-

fil &
Dhitia base type. too!

E 2000 PCS. HARDWARE.
Radio. TV. shop, wood-
working  screws.  Springs.
grommets. ctc.

VOULDED _ CON-

. Best known
0 0.1 mf

Ed 15 ROTARY SWITCHES.
Experimenters, note!
Varied asst. single & dual

§ gangs.

E TUBULAR ELECTRO-
LYTICS. Popular vaiues

o 450v. Top makes. axial

leads.

60 KNOBS. Instrument,
radio. TV types. Push:
g & set screw types. Some
85¢ ea
m "ASSORTED BULBS.
Asst. standard screw &
vayonel -2 thru 24 VDC
60 TUBULAR CON~
SENSERS. 25 values!
. up to

= 5000\ 0)]5 tﬂo

FP & TWIST ELEC-
TROLYTICS Assid. to
1000 mfd, to 450V St
multiples,

100 CO!L FORMS, Ex-

perimenters, note! Wide
variety of shapes & Sizes.
Ceranile and bakelite.

60 CARBON RESIST-
ORS. Tnsulated: 35 val-

yes. 15 ‘onms o

. : 2W. 5C% too! e

Pnous™ Allen ° Biadiey!

tt's the surprise
of your life! 20
pounds of BRAND
NEW usable s
GOVT, surptus.

The ideal gift for
hams, et

Ship Wt
20.1bs

ARC.3 COMMA
"RANsmrr:g

25.F4,

RG5g/y
L cabLe

97-
“YOUR CHOICE

ANY KIT

ith Male
Femaje Plugs

3 00 SET SCREWS
ASSTD. Sjotted and Allen
Wrench Type. from 6/32 up.

[n] 30 POPULAR BULBS.
Special! ~ Wide variety
standard, miniature, screw
and bayonet types. 1
thru 6V,

m 8 CRYSTAL DIQDES.
1N22 Brand New

o i S0 CERAMIC CONDENS-

RS. Tubular, dxsc but~
ton & standoﬂ‘(' to .01
mm{ to 1000V,

12 VOLUME

TROLS.  Handy
asst. of ragio. T
units, Some WW

B 59085 LE0.0ES
CHOKES and slug: fungd
olls for TV. radio. fab. 20
types.

20 POWER RESISTORS.
Wirewound.
5 ohms to 12.000.
wav.Ls Candohm & tubular
type

Worth $80.00 -~ 3

Our Price

/%

e
PICTURE TUBE BRIGHTENER 94

TERMS: Cash with order or 25% DOWN—BALANCE C.0.D.

ALL PRICES NET F

HERSHEL 55 co.

5249 GRAND RIVER

B. PETROIT

MINIMUM ORDER $2.00

TYler 8-9400

Detroit 8, Michigan
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this company is the Model 303. This is
a broadband v.h.f. antenna of the in-
line type. Shipping weight is 8% lbs.
and the antennas are packed two to a
carton with stacking bars. The an-
tenna may be used as a single bay or
two antennas may be stacked into a
double-bay version if desired.

WEST COAST OFFICE

Snyder Manufacturing Company,
Philadelphia, Pa., has just announced
that Milton Schindler, administrative
assistant to Ben Snyder, president of
the firm, has been promoted to the
post of director of West Coast sales.
He will make his headquarters at the
company’s West Coast offices and
warehouse in Los Angeles. In addition
to the direction of sales, Mr. Schindler
will also take charge of sales promo-
tion, customer relations, service and
liaison with the home office and plant
in Philadelphia.

COMMUNITY TV AMPLIFIERS

Ampli-Vision Division of Interna-
tional Telemeter Corp., 2000 Stoner
Avenue, Los Angeles 25, Calif.,, is in-
troducing two new r.f. amplifiers, the
Models #111 and #116. These are
broadband distribution amplifiers for
use in community TV cable systems,
master TV installations, and closed
circuit TV systems. The Model #111
covers the entire v.h.f. band; the Model
#116 covers the low v.h.f. band only
(channels 2 to 6).

In conjunction with the release of

these two amplifiers, the company is
sponsoring a local and national “Name
the Amplifier” contest. The winner
whose entry is judged the best locally
will receive a Bulova watch. The na-
tional winner will be selected from the
local winners and will receive a $500
grand prize. The contest closes Octo-
ber 15th and all entries must be in by
that date.

MASTER ANTENNA AMPLIFIER

RCA Theatre and Sound Products
Department, Camden, N. J., has de-
veloped three new ‘“Antenaplex’” broad-
band v.h.f. amplifiers. The new ampli-
fiers (series 5300) are designed for
small-to-medium sized TV distribution
systems in motels, hotels, showrooms,
office buildings, apartment houses, and
department stores.

The series contains a high-band, low-
band model (MI-5301), which amplifies
channels 2 to 13 in two separate fre-
quency bands. Separate input connec-
tions are provided for each band—the
outfit can be combined without need
for additional accessories. A low-band
model (MI-5302) amplifies channels 2
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$ 500 per month?.

mobile

radio is
bursting at
the seams

105-B
MICROMETER FREQUENCY METER

Heterodyne type, measures
crystal-cantrolled trans-
mitters on the bench
0.1 to 500 mc. Price
$220.00 net.

Sand far free bopkler rall-
ing hew you con gort maney
in’ mebils-radis maintenance,

LAMPKIN LABORATORIES, INC.
MFM Divisian
BRADENTON, FLORIDA

That's. a conservative income
from mohile-radio

muintenance!

LAMPKIN

test equipment is preferred
hy most mohile engineers!

equip-
- ment needs
regular, care-
ful maintenance

205-A FM MODULATION METER

Measures peak deviation =25
“ ke, Tunable 25-500 mc. in
one band. Small,
rugged. Price
$240.00 net.

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida
At no obligation to me, please send
[ Free booklet [J] Data on Lampkin meters.
Name.

Address
City _ _State___

/——————————-~§

/ i S : \
|

Reg. U. 3. Per. OR,

is “The Choice of Better Service
Dealers Everywhere”

|7 MERIT 2
12 QUALITY
|3 RELIABILITY

'The original product for §f
quieting noisy controls !
Iund switches . . . the
Iuniversc:l lubri-cleaner §
Ifor TV and radio . , , 8

X =
=
™

i)
| Soy “QUIETROLE” to Cur"e“ :
| . your distributor . . s hy

be sure you get if,.

F QUIETROLE

COMPARNY nc.

Spartanburg, South Carclina

Active Radie & TV Distributert
38 ipoding Ave., Toranto 2B, Oni.
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15 .
Hollywood 27, cCalif.

The BIG MONEY goes to
F.C.C.LICENSED MEN!

A commercial (not amateur) FCC license is
your ticket to higher pay and more interesting
employment. We train you quickly—then help
you find the job you want!

Train in Hollywood, Calif., or
Washington, D. C.

There are two divisions of the Grantham School
of Electronics—one located in Hollywood, Calif.,
and the other located in Washington, D. C. You
may enroll in the Grantham FCC License Course
at either division and obtain your license in a
minimum of time.

Learn by Mail or in Residence

The Grantham FCC License Course is offered by
correspondence and in residence. Take either
type course from either division of the school.

Grantham Training is Best

We specialize in preparation for FCC license
examinations. In the resident course, beginners
get 2nd class license in 8 weeks, 1st class in
4 additional weeks. In the correspondence
course, you progress at your own pace. Inves-
tigate Grantham training before you enroll for
any course.

OUR GUARANTEE

If you should fail the
FCC exam after finishing
our course, we guarantee
to give you additional
training at NO ADDI-
TIONAL COST. Read de-
tails in our free booklet.

FCC-TYPE EXAMS

‘FCC-type tests are used
throughout the Grantham
course. Constant practice
with these FCC-type tests
helps you prepare for the
actual FCC examination.

Write to the office nearest you for our free
booklet, ‘“Opportunities in Electronics,”” which
tells how you can get your license quickly and
make more money in the electronics industry.

GRANTHAM School of Electronics
Desk H-6 OR

Desk W-6
Western 821—19th St., N.W.
Washington 6, D. C.
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CASH IN ON
TV COLOR:

USE 10 DAYS FREE'E.

“COLOR TV
SERVICING”

by Waiter H. Buchshaum
author of “TV Servicing”

At Last! Your com-
plete guide to color!
Just in time for you
to get the jump on
competition and cash
in on the color boom!
Here are the latest
circuits, all in dozens
of easy-to-read dia-
grams . . . newest methods, laid out step
by step. Latest 21” color tube data . . .
short-cuts on how to fix every color defect
fast. from RF-IF alignment to color de-
coder adjustment . . . installing tricks . . .
new ways to save time, make money on
color jobs tested tips for matrix
alignment . . . practical techniques you
can adapt from monochrome servicing . ..
and so much more there's no space to tell
vou here . . . PLUS 140 clear diagrams,
schematics, charts and 24 FULL-COLOR
PHOTOS to show vou every color defect
and how to cure it easily!

CONTENTS INCLUDE: Decoder circuits . . . De-
tails of G-E, RCA, Dumont, ete., color sets & pic.
tubes . . . 5 new installation steps . . . 8 per-
formance checks . . . b ways to align IF . . 4
steps in aligning bandpass . , . 4 ways to alx;’,n
chroma channel , . . 8 matrix alignments . . . 15
color-sync. steps . . . 7 color purity adjustments
. .. T convergence checks . . . 8 monochrome de-
fects and how to cure . . . 22 ways to cure “no
color'” problems . . . 12 ‘‘wrong color” proh-
lems & how to fix fast . . . 4 “impossible’” de-
fects & how to cure them.

"EXCLUSIVE!

24 FULL-COLOR |#
PHOTOS OF TYP-
ICAL DEFECTS!
140 BIG DIA- @
GRAMS, SCHE- @&
MATICS, etc.

FIRST BOOK ON
COLOR ONLY!

Add 109 Fed. Tax

= — — MAIL NOW FOR 10-DAY FREE TRAIL — — —,
PRENTICE-HALL, INC., Dept. 5741-M1
Englewood Cliffs, New Jersey

Rush me “"COLOR TV SERVICING' for 10-Day's |
FREE USE. At the end of that time I'll cither '

return book and owe nothing or send vou $2.33
first payment and then $2 a month for 2 months
until full price of 86.33, plus postage, is paid.

[
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<
3
b
a
@
-
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@
o

=U. S. CRYSTALS, INC.

BE QUALITY-WISE . . BUY QUALKITS!

|

|

|

|

I i

| HI-FI AM-FM TUNER KIT

Advanced 7 tube circuit

| blus Rectifier for full
output, | sensitivity and selectiv-

|

|

|

|

|

|

|

HI-FI AMP, KIT
Complete 6 tube-10 watt
amplifier. Push-puli
beam power
built-in pre-amp. 5 posi-
tion selzctor switch, 3
position record equaliza-
tion, LP, RIAA, Eur. Re-
sponse Y2 db. 20-20,000
cps. Output 10 watts at
less than 2% IM. Low
noise level and harmonic

distortion, $28.50
Every kit complete with | pqq 109% Fed. Tax

28 page fully illustrated Write for FREE catalog
instruction and assembly and name of nearest

manual. Cover and legs | dealer carrying these
optional. remarkable units.

QUALITY-ELECTRONICS

319 Church St. Dept.T9 New York 13, N. Y.

ity. Distortion less than
1%. Sensitivity is 5 uv
for 30 db quieting on
FM, 25 uv AM. Armstrong
FM Circuit with limiter.
Foster-Seeley Discrimi-
nator. 20-20,000 cps re-
sponse. Full AFC control
— no drift. Easy assem-

bly. $28.95

CRYSTALS

Avdailable Now!

Any frequency jn any amateur band +1 Kc

80 METERS: FT-243-type. V'’ spacing. From 3750
to 4000Kc.

40 METERS: FT-243-type. 4’
to 7150 K¢ and from 7200 to 7300 K

g spccnng From 7000

2 METERS: FT-243-type. V'’ spacing. From 8000
to 8222 K¢ in steps of 1 Kc.

Each $1.49
NOVICE

FT-243-Type. In Steps of IKc
80 METERS: 4'‘ spacing. 3700-3750 Kc.
40 METERS: ','* spacing. 7150-7200 Kc.
DOUBLING TO 40 METERS: '’' spacing. 3576+

3599 Kc.
15 METERS: 4’ spacing. 5276-5312 Ke,
Each 99¢

POSTAGE 5¢ per crystal.
orders for $5.00 or more.
SHIPPING: Via first class mail, insured,

FREE CATALOGUE: Order your copy today!

Postage pre-paid on

. Dept. R
1342 S. LA BREA AVE. * LOS ANGELES 19, CALIF.

to 6; and a high-band model (MI-5303)
amplifies channels 7 to 13. The high-
band model incorporates an output
connector which facilitates combina-

tion with a low-band amplifier should
any channel 2 to 6 stations be estab-
lished in the area.

The new broadband amplifiers are
factory aligned and are completely
self-contamed with built-in power
supply.

MECHANICAL ROTATOR

Heliz Rotor Company, 220 Live Oak,
Marlin, Texas, has announced the de-
velopment of a new antenna rotator,
model H-1, that requires no electric
power. This rotator employs the age-
old mechanical principle of a flat
spiral helix to give full 360 degree
rotation.

A slotted crossarm within the hous-
ing is moved downward by a pull on a
manually operated steel cable which
is attached to a direction indicator. As
the slotted arm moves downward, the
antenna is rotated clockwise through
360 degrees. The design of the slotted

Industry needs Electronic Trained Men
Now! Qualify for BIG PAY JOB, 9 short
months, ‘No other type of training can
compare with actual shop practice you
get at Healds under expert instructors.

Bachelor of Sgience Degree, 27 Months

[ Electronics Engineering (B.S. Degree)

[ Electrical Engineering (B.S. Degree)

[ Television Technician {9 Months) [ Color TV
[0 Electronics Technician {12 Months)

Heald College ranks FIRST West of the
Mississippi in "Who's Who in America"
Approved for Veferans
DAY AND EVENING CLASSES
Register Now. Write for Catalog.
{No Obligation.)

is such that the antenna

crossarm
locks positively in any position to
which it is rotated.

The rotator is shipped assembled,
ready for installation, complete with

AT HEALDS YOU LEARN
BY DOING IN MODERN
ELEGTRONIGS LABORATORIES

H E A l D Your Name ........ R B - - e T cable, guides, rotating mast, etc.
ENGINEERING COLLEGE Address .......... .... R, IO =S INTERFERENCE ELIMINATOR
City Technical Appliance Corp., Sher-
Van Ness at Post, RTN T ARG AL - EAETEEEY: - CETRTIAATET

burne, N. Y., has developed a device
for eliminating the ‘“venetian blind”
effect as well as other types of co-
channel and/or adjacent channel inter-

San Francisco, Calif.
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ference. The device is the No. 815
“Co-Phaser.” Employing a balanced
time-delay circuit in conjunction with
a level control, the “Co-Phaser” is ad-
justed by the set owner to meet local
conditions. The calibrated controls of
this unit permit accurate adjustment
of both the amplitude and the phase
shift.

The conventional receiving antenna
which picks up the desired signal will
frequently pick up an undesirable sec-
ondary frequency. This interfering sig-
nal may be reduced by means of an
out-of-phase signal fed to the trans-
mission line at the same time by a
second antenna. The second signal
should be of equal strength and 180°
out-of-phase with the interference.
The “Co-Phaser” does this in conjunc-
tion with a second antenna which is

RECEIVING,
ANTENH S

PHASING
ANTENNA

usually mounted on the same mast as
the original one.

This unit does not require outside
power and may be attached to the rear
cover of the TV set.

FOLD-OVER TOWER
Rohn Manufacturing Company, 116
Limestone, Bellevue, Peoria, Ill., is
now converting its No. 30 and No. 40
communication towers into fold-over
types for use in amateur radio, experi-
mental work, and antenna testing.

These towers are heavy-duty types and
utilize standard sections with the ad-
dition of a special hinged scction, boom
and reel, and cable mechanism. Addi-
tional information and catalogue
sheets arc available from the company.

—B0-
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Your order will include one or more of these
famous branda

Pretested Tubes
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WRITE FOR NEW FREE TUBE

STANL

siacTmemics conp Gregory 12498

1,

® Tung'Sol ‘@ Sylvan

and PARTS LIST!

¥ 935 MAIN AVE.

PASSAIC,N.). &3

NDITIONALLY GUARANTEED FOR
Individually Boxed

ONE YEAR

25Z64T

Brand New DUMONT AND
RCA Ilc. TV PICTURE TUBES

One year Guarantee—in factory
sealed carton— No dud required

TERMS:

Djolojoyy e uoayAny e a,énoqﬁuysaM °

|[pnwpy ®

FREE fOSTAGE on‘ary prepaid continental

T.S.A orders on receiving téabes only. 50¢ hapdling

charge on all orders under $5.
D's. Picture tubes F.0.B. Passaic. N. J,
wiy Fxpress.

25% deposit on atl
via Rail-

CORRMNI
LOW-FO

RESISTORS

available now through

for Service Replacements

Corning Low-Power Resistors Types LP-4
and LP-5 have been especially designed for
radio, T'V, and similar applications. They have
the highest resistance range of any low-power
resistors on the market,and are used by

leading manufacturers. They are stab

non-inductive, and impervious to moisture
and dirt. Resistance spiralling is automatic and

is electronically controlled.
For complete service information a

prices . . . see your Erie Distributor.

E

le and

nd

ERIE ELECTRONICS DISTRIBUTOR DIVISION

ERIE RESISTOR

CORPORATION

Main Offices: ERIE, ‘PA.

. Fottories: ERIE, PA, .+ !.OND :

wwWwW americanradiohistorv com

ENGLAND.+ TRENTQN, ONTARID
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BUILD 16 RADIO
CIRCUITS AT HOME ]995

With the New Improved 1957
Progressive Radio “Edu-Kit”

A PRACTICAL HOME RADIO COURSE
Now Includes
SOLDERING IRON,
TESTER, HIGH FI-
DELITY, SIGNAL
TRACER, CODE OS-
CILLATOR, PRINT-

ED CIRCUITRY

¢ No Knowiedge of

. Radio Necessary

® No Additional Parts
or Tools Needed

® Excellent Back-
ground for TV

o Unconditionai Money-
Back Guarantee

Reg. 5.5,
Pat. Off.

Hi-Fi, Radio & TV Servicing Manuals
FREE onl Réqueit.m(See Coupon lBelnw).
WHAT THE "EDU-KIT" OFFERS YOU

The Ldu-Kit” offers ¥ou an outstanding PRAC-
TICAL IHOME RADIO COURSE at a rock-bottom

price.  You will learn radio theoly, construction and
servicing, You will learn how to huild radios, using
regular schematics: how to solder and wire in a

professional manner; how to service and trouble-shoot
radios. You will learn how to work with punched
metal chassis as well as the new DPrinted Circuit
chassis. You will Ieain the principles of RF and AR
amplifiers and oscillators, detectors, rectifiers, test
equipment., You will learn and practice code, using
the Progressive Code Oscillator. You will build 16
Receiver, Transmitter, Code Oscillator, Signal dracer
and Signal Injector circnits. and learn how to oper-
ate them. You will receive an excellent -background
for TV. In hrief, you will receive a basic education
in Jectronies and Radio. worth mans times the
small price yon pay. only £19.95 comblete.

PROGRESSIVE HE KIT FOR

TEAGHING METHOD EYERYQNE

The I'ro ve Radio You do not need the
“TEdu-Kif” i< the tore- | zlightest backeround in
most educational radio | radio or scienice. The
kit in the world, and is | ““Edqu-Kit” is used by
universally accebted as | young and old, schools
the standard in the field [ and = clubs, by Armed
of electronics =~ training. | fgrees Personnel and Vet-
The “Bdu-Kit”” uses the | erans Adm. for training
modern erlu(anonql vrin- | and rehabilitation. The
civle of “Learn by Do- | “Iqu-Kit” is used in 79
ing.”” You begin by build- | countries throughout tbe
ing a simple radio. Grad- | world.
ually, in a Dprogressive Desicned for universal
manner, and at Your own | yge, the *'Edu-Kit"’ oper-
rate, you consiruet move | ,tes on any voltage from

advanced multi-tube ra- I 5 volts

dio cilenits, learn more | 109 tO 1.2:’ volts, AC and
advanced theory and tech- | DC. YFor use in countries
niques, and do work like | eémbloying hicher line
a professional radio tech- | voltages, a 210-250 Volt
nician. AC/DC model i< available.

HE "EDU-KIT" 15 COMPLETE

You will receive all parts and instiuctions neces-
sary to build 16 different radio and electronics cir-
cuits, eaeh guaranteed to operate. Qur kits contain
tubes, tube sockets, variable, electrolytic and paper
dielectrie_condensers. resistors. tie strips. coils, hard-
ware, ruhing, bunched metal chassis, Instruction
Manuals, ete. In addition, you receive Trinted Cir-
cuit materials, including DIrinted Circuit chassis,
special tube sockets, hardware and instructions. You
also receive a useful set of tools, a protessional elec-
tric_ soldering iron, and a self—po“exed dyvnamic
Radio and Llectronics Tester. The “Ldu-Kit” also
includes Code instructions and the I'rozressive Code
Oscillator, You will also receive lessons for servicing
with the Drogressive Wigmal Tracer and the 1'rogres-
sive Signal Injector, a HMigh Fidelity Guide. FCC
Amateur License Training Book. and a Quiz Book.

All parts, components, ete. of the “‘Edu-Kit” are
100% unconditionally guaranteed, brand new, care-
fully selected, tested and matched. Everything is
vours to keep. The complete price of this practical
home Radio and Llectronics cowse is only $19.05.

ROUBLE-SHOOTING LESSQNS

You will learn to trou- 4. Stasaitis, of 25 l'op-
ble-shoot and service ra- | lar I‘I. Varmbm\ Conn.,
dios. using the profes- ; writes: *“‘I have Tepaired
sional Signal Tracer, the | several sets for my friends,
unigque Signal Injector, | and made money. The
and the dynamie Radio | *‘Mdu-Kit™ paid for it-
and Ilectronics Tester. | self. I was ready to spend
Our Consultation Servi $240 for a course, but I
will help you with any | found your ad and sent
rechnical problems. for vour kit.”

FREE EXTRAS

« Radio Book e Radio and Electronics Tester o Elec-
iric Soidering Iron o Set of Tools o Tester Instruction
Book e Hi-Fi Eook e TV ok e Quiz Book e Mem-
bership in Radio-TV_Club: Consultatlon Service « FCC
Amateur Lic. Training e Printed Circuitry

— UNCONDITIONAL MONEY-BACK GUARANTEE__'
ORDER FROM AD—RECEIVE FREE BONUS
RESISTOR KIT WORTH S5

O *“‘Edu-Kit’’ Postpaid, Enclose full paymentof $19.95,
0 “Edu-Kit" C.0.D. 1 will pay $19.95 plus postage. |
O Send me FREE ‘additional information describing
‘Edu-Kit.” Include FREE valuable Hi-Fi, Radio & |
TV Sorv:cmg Manuals No cblngahon
(Outside U.S.A “Edu-Kit'" for 105-i25 l
V. AC/DC $20. o5y £10:256" v. AC/DC $23.45.)

Address .

PROGRESSIVE “EDU-KITS” ING. |

497 Union Ave., Room §3-E, Brooklya 11, N. Y. |

=Nm... I
|

Selenium Rectifiers
(Continued from page T1)

An optional output-voltage indicat-
ing meter may be included in the com-
pleted unit, as shown dotted in Fig. 5.
This must be a high-resistance d.c:
voltmeter of at least 20,000 ohms-per-
volt sensitivity.

Scope High-Voltage Supply

A selenium voltage multiplier cir-
cuit can simplify the high-voltage sec-
tion of a 5- or 7-inch oscilloscope
power supply. Fig. 6 shows a circuit
of this type complete with focus and
intensity controls.

A half-wave doubler is used so that
a common ground may be employed
throughout. A Type U50DP doubler
type cartridge is used. The voltage
multiplier capacitors are €. and C..
Capacitor C, provides additional filter-
ing action, operating in conjunction
with the 2000 ohm filter resistor, since
this circuit is not as easily filtered as
the full-wave doublers described pre-
viously.

The transformer may be a special
half-wave unit having a 1000 volt, low-
current secondary. The entire sec-
ondary (both sides of center tap) of a

B
8
2 To
W 70K Se—ecONTaOL
é INTENSITY GRID
T
3 " CaTHODE
b 1MEG
w 2K ! EE
z
=
W,
3 2 IMEG. )
3 FOCUS > FOCUS
<] ELECTROIE
b cz c3
= TT= 500K
2w,
To
ACCELERATING
=— ELECTRODE
€1.€2 8 €3 -.0lUFO 3000V, OIL {CORNELL-DUBILIER 30001

Fig. 6. High-voltage supply for a scope.

low-voltage transformer supplying the
amplifier and sweep tubes in the oscil-
loscope may be employed under some
circumstances.

Insulation Tester

Another type of continuously varia-
ble, high-voltage d.c. supply is shown
in Fig. 7. This setup has been designed
primarily for insulation testing and
other dielectric breakdown measure-
ments but may be used in any other
application requiring an adjustable
low-current output up to 5300 volts
d.c.

Smooth variaticn of the output volt-
age is obtained by adjusting the input
voltage to the transformer by means
of a small (Type 10) Superior Electric

Fig. 7. Schematic of an insulaiion tester.
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Fiq. 8. ngh voltage selenium cartridges.

“Powerstat.” A General Radio 200B
“Variac” may also be employed for
this purpose.

The transformer has a 1000 volt sec-
ondary. Its output voltage is present-
ed to a voltage quadrupler circuit
composed of two US0DP doubler type
selenium cartridges and capacitors C,,
C:, Cs, and C:. The d.c. output voltage
is four times the peak value of the
secondary r.m.s. voltage, minus the
drop in the rectifiers.

The 50-megohm resistor in series
with the positive output terminal lim-
its the output current to 100 micro-
amperes on external short circuit. The
8AG, 1/500 ampere fuse has a blow
point of 3 ma. and protects the recti-
fiers in the event of a sustained ex-
ternal short circuit or overload.

A high-resistance d.c. voltmeter may
be operated in parallel with the d.c.
output terminals to monitor the out-
put voltage. Where the use of such a
meter is not feasible. however, the
output voltage may be approximated
from the measured value of a.c. volt-
age at the transformer primary. The
following expression may be used:
EB.. =5.63E;N. Here, Ei is the ap-
proximate output voltage, E; is the
r.m.s. primary voltage, and N is the
turns-ratio- of the transformer.

Conclusion

Possible uses of high-voltage se-
Jenium cartridges are multitudinous.
Many other types and sizes are avail-
able, four additional ones are shown
in Fig. 8. We have selected those ap-
plications about which information is
constantly requested. These are small-
sized devices in which the elimination
of tubes contributes lighter weight,
cooler operation, smaller size, simplic-
ity of construction, and ease of serv-
icing.

REFERENCE
1. Chambers, R. W. & Coleman, L. G.: “4A

High-Voltage Transistor Power Supply,_”
RapI0 & TELEVISION NEWS, October 19535.
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Mac's Service Shop
(Continued from page T6)

I learned them in a hurry when I was
putting together that scope kit that
used two printed circuit boards. Too
much heat there will cause the metal-
lic conducting foil to separate from
the board itself; so you have to be
very careful not to use too much heat.
What’s more, in some places the con-
ducting lines are quite close together,
and an excess of solder means a short-
circuit. The manufacturer suggests
that you use one of the very small and
light soldering irons of the solder-
pencil variety on the circuit boards: so
I tried this and found it worked rea-
sonably well, but I also found you had
to hold that light iron against some
of the joints, especially the ‘ground’
ones that were surrounded by large
areas of foil, for a long time to make
a good joint. Finally I went back to
my trusty old solder gun.”

“How did you keep from overheat-
ing the printed circuit boards?”

“I held the solder gun against the
wires protruding through the hole in
the printed circuit board until they
were hot. Then I dabbed the solder
against these leads just opposite the
solder gun tip. Almost instantly a
little solder would melt and run down
the short length of the wires to the
foil, where it would instantly fuse to
this foil that had been preheated
through contact with the hot wires.
This system was far faster for me
than using the light iron; and anyway
I just don’t feel like I’'m soldering un-
less I can hear the trigger of that gun
click.”

“Sounds all right to me,” Mac com-
mented; “and incidentally, it always
worries me to see a fellow holding the
tip of a solder gun against a joint
while the tip heats, especially when
that joint carries leads to units easily
damaged by heat. The way to do it is
to hold the tip off the joint for a sec-
ond or so until it is hot and then dab
it to the joint with the solder being
applied almost simultaneously.”

“Well,” Barney said as he slipped off
the bench and stretched luxuriously.
“T guess we have reviewed the solder-
ing situation pretty completely. As I
get it, you are all in favor of making
easy-to-remove joints in which the
solder is depended upon to hold them
solid, rather than making the joints
mechanically solid.”

“That’s right. And don’t forget to
make neat-looking joints without too
much solder. But don’t go all out on
this business of using a small amount
of solder as one fellow did who brought
a receiver he had put together for my
inspection. He had barely tacked the
connections together with a tiny speck
of solder on each one, and you could
break any of them loose with very
little effort. The joint should be com-
pletely surrounded by a thin smooth
layer of solder. It should be shiny and
bright. If it looks dull and the solder
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g 20 YEARS
of Serving Hams the Waorld' Over!

“h
q

1~ Only 10% Down—trage-ins _ac.
cepted—E-Z Terms—10 Day Trial

1~ A WRL Xmttr. for every ham
budget

1~ Over 800 reconditioned
electronic items with 90 day,
new equipment guarantee

1~ Highest trade-ins matched
or heat

t~ Prompt, personalized service!
Satisfaction or money back!

t~ Full year guarantee an all
WRL-manufactured equipment

system.

Send for Complete Info contiol
on the NEW WRL:
GLOBE KING 500B
GLOBE CHAMPION
GLOBE SCOUT 65B
GLOBE CHIEF KIT

GLOBE SPANNER
BEAMS
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BARGAINS!
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Cash Price: 529500
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ceiver,© tee-notch filter,
precision gear drive dial

Ondy*5°

Pay Just $500 Down
Cash. Price: $499%
540 -11650 Kc
band & three short wave

bands . . .
speaker,. separate tuning

! 9
Ongysll PEZR Mo,

Pay Just $1500 Down
Cash Price: 51499%
Calibrated electrical band-
spread for 10, N,

20, 40 and -80M,
meter, crystal filter, etc.

Onfys2i3.,

Pay Just 33950 Down
Cash Price: $39500
Full bandswitching ‘linear
power amplifier, ‘built:in
-power supply, continuous
frequency 3:4-30 mc.’

52678

' Pay Just 54950 Down
Cash Price: $49500
Xmttr, /€xciter, delivering

CW' and switchable

SSB suppressed carrier

transmission, built-in
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rPlease send me your: [] Free 1957 catalog and info on items listed below:

Quote your top trade offer for my
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Address:

City & State:

TAPE RECORDERS

Tapes—Accessories
Nationally Advertised Brands
UNUSUAL VALUES
Send for Free Catalog

MERITAPE
Low Cost, N
sty

cordin
DRESSNER in baxeiPe
69-02 RA-174 St. cans, &

Flushing 65, N. Y.

MUST HAVE FOR CURRENT ORDERS
PHONE COLLECT

BC-312 BC-314 BC-610
BC-342 BC-344 T-47/ART-13
R-5/ARN-7 ARC-3 ATC/ART-13

SEMLER INDUSTRIES INC.
6853 Lankershim Blvd.

STanley 7-1554
North Hollywood, calif.
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» wanted career men

%= Train for a career instead of a job.
Demand for our graduates exceeds supply.
Lffective placement. Modest costs. Small
classes. Well-equipped labs. Beautiful cam-

pus. Approved for Vets. Enter January, March,
June, September.

Bach. Sci. degree in 27 months
Complete Radio Eng. courses . . . TV, UHF, FM,
Electronics. Also Mech.. Civil, Elec., Chem., Aero.
Eng. 36-month B.S. in Bus. Adm. (Gen. Bus.,
Acctg., Motor Transport Mgt.) . . . capable stu-
dents faster. Prep courses. Write Jean
McCarthy, Dir. Adm., for catalog and
“Your Career in Engincering & Com-
merce.”

iy TRI-STATE COLLEGE

16106 College Avenue, Angola,Indiana
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he vague...

insist
on
SPRAGUE

ceramics

*Trademark

NORTH ADAMS, MASS.

R RV [l rou o

ERADIO LAZKel](
$SERVICE LIBRARY

g~ HERE 1S LATE INFORMATION IN A
HANDY FORM FOR TELEVISION AND RADIO
REPAIRMEN, SERVICEMEN AND STUDENTS
AUDELS T.V. RADIO
SERVICE LIBRARY-—
Highly Endorsed — Over 1500
Pages—1048 Illustrations &
Diagrams. 1001 Important
Facts & Figures on Modern
Television, Radio, Electronic
Devices at your finger ends.

INCLUDES TRANSISTORS
& Transistor Circuits, Record
Changers, Rectifiers, P.A.
Systems, Tape Recorders, Pho-
nograph Pick-ups, F.M., Auto
Radio; Radio Compass, Short
‘Wave, Radar, ete.
ASK TO SEE IT!

IT WILL PAY TO KNOW —
The Basic Principles—Con-
struction—Installation—Oper-
ation—Repairs—TroubleShoot-
ing. Shows How to get Sharp,
Clear T.V. Pictures. Install
Aerials—How to Test. Ex-
plains Color Systems, Methods
of Conversion, Terms, etc. In-
cludes Ultra High Frequency
~Valuable for Quick Ready
Reference and Home Study.

SN\
6.
COMPLETE
2 VOLUMES Get this Information
for Yourself.

7 DAY TEST—PAY ONLY $1 A Month
O smsansnana MA' L ORDER: »=<==sssssnms
AUDEL,Publishers, 49 W.23 St,,N.Y.I10,N.Y.
Mail AUDELS T.V. RADIO SERVICE LIBRARY (2 Volumes) $6

on 7 da{]s free trial, . K. 1 will remit $1 in 7 days and
$1 monthly until $6 is paid. Otherwise | will return them.

Name

Address

RN
d by
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looks grainy, the joint is a poor one
and must be done over. With a little
practice you can wusually tell a good
joint from a bad one by just looking
at it; but never forget that you can
get a fooling. Now and then a rosin
joint will look fine on the outside. The
layer of insulating rosin is all on the
inside where you cannot see it; so
never hesitate to lay the iron to what
seems to be a perfect joint when you
are hunting trouble.”

POOR MAN'S PHONE PATCH
By STAFFORD E. DAVIS, W5SHIM
ANY amateurs throughout the world

are now making a definite contribu-.

tion to military morale by handling
third-party communications through
their rigs. In many instances, the sol-
dier’s near relatives can speak with their
GI through the medium of a phone
patch. This is a means of connecting the
amateur’s radio equipment into the
phone system so that the parties con-
cerned can talk directly to each other
without having a third party relay the
conversation.

Unfortunately, the cost of such phone
patches is beyond the means of many
hams, including the author. A diligent
search in the literature and intensive
querying of the author’s fellow hams
produced the circuit shown in the
diagram.

The unit can be constructed from
junk box parts and, considering its sim-
plicity and low cost, it works quite well.
If all new parts have to be purchased,
the phone patch can be built for five
dollars or less and in about a half hour.
Any replacement power transformer can
be used in this application.

A word of caution is in order. Note
that the primary of the transformer is
connected in series with one side of the
phone line and not across it. Next note
that shielded lead must be used for the
microphone input otherwise an extra
loud hum will result.

When the phone patch is in use, the
ham operator talks into the telephone
instead of the microphone. Our thanks
to W5KL, who has been using a similar
phone patch since 1923, for the basic
idea. This should convince even the
most skeptical that the circuit has merit.

Compleie schematic of the “junk box™ phone
patch (A) transmitter section and (B) re-
ceiver portion. The power transformer can
be any of the available replacement types.

T0
TRANSMITTER
MIC. INPUT

é SV. WINDING NOT USED
& 3V, WINDING TO SECONDARY OF
RECEIVER OUTPUT TRANSFORMER

PRIMARY

PHONE
LINES ~ POWER TRANSFORMER
{a)
RECEIVER
1 SPEAKER
RECEVER TO 6.3V. WINDING OF
P .
SoTPuT HONE PATCH TRANS.

®)
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Ask For Sprague By
Catalog Number

Know what you're getting . . .
get exactly what you want.

Don’t be vague . . . insist on

DOn'T
JUST SAY
CAPRLITORS

Sprague.Use
complete ra-
dio-TV serv-
ice catalog

C-610.Write

Sprague’
Products
Company,

5 1 Marshall

Street, No. Adams, Mass.

SPRAGUE

WORLD'S LARGEST
CAPACITOR MANUFACTURER

SWEEP
GENERATOR

FEATURES OF
MODEL 100-T

e Wide freguency
sweep
e High output

Excentionally flat
output
Positively set
upper and lower
frequency limits
of swept band
True zero output
reference
Emergency use
as single fre-
quency CW ostii-
lator

5295

- F.0.B. State Callege

The CEC Model 100-T Sweep Generator is a
wide band frequency source. It can be speci-
fied for any frequency sweep width of ratio
1.7 to 1 in the frequency range from 30 mec
to 220 me. One popular range is from 52 to
90 mc to sweep TV channels 2 to 6 simul-
taneously in equipment or CATV systems.

Sweep rate is approximately 58 cycles per
second when power line source is 60 cycles
per second. Hum in equipment under test
shows up as a two-cycle modulation of the
response curve, not as fixed error in the curve.

Write Dept. B for complete technical data.
Community Engineering Corporation

Box 824, State College, Pennsylvania
Mfgrs, of Electronic Equipment for Community Antenna
Television Systems,

West Coast Representative: Vietor M. Farel Co.,
6715 Hollywood Blvd., Hollywood 28, California

COMMUNITY

ENGINEERING
CORPORATION
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"TAPE RECORDERS AND TAPE RE-

CORDING" by Harold D. Weiler.
Published by Radio Magazines, Inc.,
Mineola, N. Y. 186 pages. $2.95 (paper
bound) and $3.95 (hard cover).

This compact volume is a “how-to-
do-it” handbook for the home record-
ist. As the author points out there are
some 1200 ways in which a tape re-
corder can be used, many of which
have probably never occurred to the
owner of the average tape recorder
unit. Not only does he draw his read-
ers’ attention to some of the more un-
usual applications but explains the
techniques involved in obtaining the
best possible reproduction.

Turning out a good tape involves a
combination of know-how, taste, and
thorough knowledge of the recorder
used. This book supplies the informa-
1ion needed to meet the first and last
requirements. The thirteen chapters
cover the theory of sound, sound and
the human ear, microphones, room
acoustics, recording with a mike, mike
techniques, recording from records-
radio-TV, tape rccorders, sound effects,
recording special sound effects, tape
recorder maintenance, and how to add
sound to slides and home movics.

The text material is illustrated by
some 100 line drawings and photo-
graphs.

"SUPERHETERODYNE CONVERTERS
AND I-F AMPLIFIERS" edited by Alex-
ander Schure. Published by John F.
Rider Publisher. Inc., New York. 45
pages. Price § .90. Paper bound.

This is the twelfth volume in the
publisher’s “Electronic Technology Se-
ries’” and covers the theory underlying
the operation of mixers and converters
and the theory of the if. amplifier.

The text material is divided into five
chapters covering the basic principles
of superhet opcration, early types of
converters and mixers, modern con-
verters and mixers, i.f. amplifiers, and
the alignment of these sections.

The treatment is non-mathematical
and the student studying on his own
should have no difficulty in handling
the material. Review questions are in-
cluded at the ond of oach chapter.

"TRANSISTORS IN RADIO AND
TELEVISION" by Milton S. Kiver. Pub-
lished by McGruw-Hill Book Company,
Inc., New York. 320 pages. Price $6.50.
The readers of this magazine have
long been familiar with Mr. Kiver's
type of presentation and the facility
with which he is able to make complex
subjects crystal clear to the reader.
His latest book is no exception.
Written for the radio and television
service technician and those interested

October, 1956

%‘ HENRY HAQ A
NEW EQUIPME
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Receiver Features greatest sensitivity of any
ham receiver at any price. 20 month-y pay-
ments $18.31. $37.00 down. Cash price $369.95

& E
RG77

A FEW ITEMS IN STOCK FOR IMMEDIATE SHIPMENT

Collins 75A4 ..$ 59500 GPRIO ........ $395.00
Collins KWS? , ... 1995.00 GonsetGss ...... 169.50
Hallicrafters $X93 , 14895 Gonset Super6 °. , 52.50
National NC88 . , . 99.85 Elmac PMRT ..... 159.00
National NC98 , .. 14995 ElmacAF67 ..... 177.00 -
National NC300 . 369.95 RangerKit ...... 21450
Hammarund Ranger wired . ., .. 293.00
HA140XA . ... 24950 Pacemaker wired . .. 495.00

Butler 1,

Write, wire, phone or visit either store today.

Misteuri

Fhone 3%35

GRonite 7-4701

Jymzic Bled® Las

Angeley {u.

o top all offers. Your
akes down payment.
r offer.

EASY TERMS
en account or 10%
We fi-

90 days ¢
down—up* to: 20 months.

nance. Payment within 90 days
cancels’ aH interest. Write for
details. : )

. day trial—90-
day warranty, . Q}Q-day full trade
back on new ratus. Write for
bulletin.

PERSONAL"SERVICE—
FAST DELIVERY

Your inquiries and.
same day. Write, phone or wire us.

COMPLETE S?OCKS
Henry has everythin giin the ama-
teur equipment field, hew or used

. transmitters and recelvers

N

Bob Henry,
WOBARA
Butler, Mo,

Ted Henry,
we

Les Angele:

=

&

HOW TO BE THE HAPPIEST CREATIVE
ENGINEER IN CALIFORNIA
. Engineers (E.E., M.E., Mfg., Sales) can
' have the kinds of mbs that creative
men dream about. Top salaries and
! benefits. Suburban locations in Fuller-
2+ ton, Newport Beach, Richmond, or
“eRT 0 Palo Alto,
Write Beckman Instruments, Inc., 2999 W. 6th Street
Los Angeles 5, California Ask for Career File #20

W&wﬁ"

TV
” SERVICEMEN!
 Write fm' SENSATIONAL CATALOG
~ HENSHAW RADIO SUPPLY

—— e JB19TROOST . KANSAS CITY, MO,

www americanradiohistorv com

ratories.

341 w.

Name ..

‘LEARN TV SERVICING
' UHF—COLOR—VHF

Master the latest, up-to-the-minute
TV and Color TV developments.
You can Earn to $5,000-$10,000 a year in TV serv-
icing after a few short months. Education or age
is no barrier.
WHILE YOU LEARN in our big Shops and Labo-

Find out how you can EARN

You work with the latest equipment,

Waste no time with Non-Essentials, Math or De-
sign Theory.

FREE booklet.
for veterans. Free Placement Service.

WESTERN TELEVISION INSTITUTE

Complete information in our new
Address Dept.10-56-R. Approved

18th St. Los Angeles, Calif.

Dept. 10-56-R -
Mail me information about training.
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STAN*BURN

'CATH(]DE RAY TUBE PECIAS.

ONE YEAR GUARANTEE

I G.E. Type SBTAN— G.E. Type
$13.25 10BP4 $10.20 | $28.15
I 18.00 10FP4 14.00 31.25.. .17GP4......
16.25 12LP4A 13.95 32.25
12QP4 10.50 | 27.40....20CP4......
28.95 12UP4 14.50 33.00
18.15 14CP4 13.40 | 33.25
15DP4.... 14,50 27.40.
31.25 ...16APSA . 18.50 | 90.75 |
26.25. .16KP4... 15. UMONT TUBES
31.25 16GP4 .. 18.50 | 12QP4A 23.75 ] 16FP4 2G.00I
29.00 16LP4. .. 15.25 | 15DP4 .26.55 | 17KP4. 25.00|
2%.00 16WP4. 15.25 | 16DP4A.31.00 19AP4A 33.25
22.50°...178pP4... 15.75 | 21KP4.. 38. 50|
STAN-BURN CRT TUBES RCA LICENSED=~MFG. BY LINCOLN

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG
consisting oft Porcelain sockets, coils, speaker, trans-
formers, resistors, condensers, etc. ONLY $1.98 (plus
50¢ postage).

TAPE RECORDERS-—Fumous Brand

AL SPECIAL
List Pr. $249.95, 5169 00 | List Pr, $129.95,.%$79.95
List Pr. 199.95. 129.00 | List Pr. 79.95.., 59.95

Write for complete illustrated details.

ANTENNA ACCESSORIES
P-800 JFD DOQUBLE ‘‘V'’ ant., box of 10. $1.39
FLASH-DOUBLE ‘‘V’’ lightning arrest.
box of 12, . ...t
55 Mil 300 OHM WIRE—1000 Feéet.
80 Mil 300 OHM WIRE—1000 Feet...
100 Mil 300 ORM WIRE—1000 Feet. .

' We stock the following manufacturers
complete line of Kits—see Advertisers
EICO

QUALITY ARKAY PRECISE

All domestic orders will he shipped prepaid for a
limited time. Send us your list, Order by Manu.
facturer and Model Number of item,

TRANS ATOIVIIC TRANSISTOR RADIO. JKIT 38 55
ove WIRED, Ready to play ....-57.

SENSIPHONE EARPHONES—SmgIe Phone
Double Phone e

GERMANIUM DIODE Loopstick Radio Kit.s....

AM-FM-SW AUTO RADIO

Drift Free FM—WorId's Finest—Becker LeMans
..................... 179.95

.............. $239,95
PEAKER W|tI’| GRILLE and AUTOMATIC
ELECTRIC ANTENNA, Simple installation for all cars. |
Specify 6 or 12 Volt system.

VM 4 SPEED HI-FI CHANGER-—Model 1210 with Ro- I
nette, Sonotone or Astatic flip-over cartridge..$22.95

RC456-4 SPEED COLLARO—BRAND NEW |
SPECIAL 529 95
45 RPM SPINDLE for above@.cssesscaes .$2.98

3 SPEED PORTABLE RECORD PLAYER WIth MONARCH |
NGER—Ronette cartridge-—-Portable Two Tone Car-
rymg CaS€ s eeredrsotsengracenrrocoeess $32.95 I

WEBSTER Model 140—3 SPEED Automatic with Rone
ette Sonotone or Astatic flip-over cartridge...$22.49

a

MONARCH 3 SPEED AUTO. INTERMIX |
ER with crystal cartridge. +$21.95
Same wnth Brmsh variable retuctance 24.95
45 RPM SPINDLE ...... ......... 1.88
TU-8 MONARCH 3 Speed MOTOR & TUR
TABLE UNIT (less arm}.coseeesceee cass 4.95

PEERLESS PORTABLE BATTERY OPERATED RADIO—
Colors: Green, White, Red or Blue—S TUEE IMPORT.

$14.95 less batteries
BATTERY KIT for above. cevoveeenecveanee. $2.00

JEWEL—Model 5200—5 TUBE AC-DC RADIO..$12,50
RECORDING TAPE—Top_ quality—1200 Feet—FamousI

brand—BOXED—1 to 5—%1.69 ea. 6 to 11—51
12 OF MOTe. .. 4coaevetoesnas 51,

49 ea. I

HALLICRAFTERS TV 1

17” PORTABLE TV, « <« «Dealer net 5103 95
Model 17TS700M_Tabie Mode) .Dealer net
Model 21TS460M—Table Model. . .Dealer net 129 46

SETCHELL CARLSON—17” PORTABLE TV...$119.95

Includes: JENSEN K210 SPEAKER MONARCH AUTO-

MATIC CHANGER with GE PX 050, 12”7 SPEAKER
i GANY WoOOD (Specufy

10 WATT HF10 BOGEN AMPLIFIER

Complete, ready to play. A $13

or_your choice of r units at relative package

price. Write for prices.

|
I

N Ao
color). MATCHING EASEFORCHANGER $
Value for Onl¥.e.eos.ouonrasassss 99 net

DEALERS: Write for Tow cost prices and |
I £ catalogs on '56 modeis—HALLI- | |
CRAFTERS, SUPERIOR, NATIONAL, PRECISION, |
i HICKOCK, TECHMASTER, G.E., WESTINGHOUSE, | |
TUNG-SOL, MAJESTIC, GRUNDIG, ARKAY KITS,
DELCO, GEN. MOTORS. Address all inquiries to I |
I Dept. RN-10 |

COMPLETE HI-FI DEPT. SEND US YOUR LIST
FOR LOWEST QUOTATIONS ON ANY ITEM. I

We invite export inquiries and offers. Our export de-
partment will give special attention to expedltmg
foreign orders minimum commissions. I
authorized distributors for United Motors, all Delco
and Gen. Motors Auto Radio parts in stock. I
We also carry a complete line of poputar makes of
Radio Tubes at 50/10 discount, Also many other I
special purpose and transmitting types, and all elec-
tronic parts and equipment at fowest prices, Send
us a list of your requirements for prompt quotations.
Terms 209/, with order. Balance C.0.D. Alj prlces

F.0.B., NEW YORK Warehouse, Minimum order $5.0
write ior our latest price list and Hi-Fi Catalog RN- 10 ]

STAN-BURN

RADIO and i
ELECTRONICS €O

= B'ELYH 18, W Y.

558 COMEY ISLAND AVE.
194

in experimenting with transistor cir-
cuitry, the material is basic and, as
such, could be used as a textbook for
the tyro. The text is divided into ten
chapters which cover modern electron
theory, point-contact and junction
transistors, a comparison of the two
types of unit, transistor amplifiers, os-
cillators and radio receivers, the use
of transistors in TV receivers, new
transistor developments, the servicing
of transistor circuits, and experiments
involving transistors.

A series of transistor data tables
and an extensive bibliography com-
plete the text. Since the author uses
a minimum of mathematics in his ex-
position, the student will find this vol-
ume helpful, as will those with wider
electronic experlence

"COLOR TV TRAINING MANUAL"
by C. P. Oliphant & Verne M. Ray.
Published by Howard W. Sams & Co.,
Inc., Indianapolis. 258 pages. Price
$6.95. Paper bound.

This volume represents a basic color
course for the practicing television
technician. The text material is di-
vided into three sections covering the
principles of the color television sys-
tem, color receiver circuitry, and the
servicing of the color set. Those with
training and experience in the serv-
icing of black-and-white sets should
have no difficulty in handling the ma-
terial as presented since the book has
been designed to be used for home-
study as well as for the more formal
training courses offered by schools.

There are about 500 illustrations in
this manual, 126 of them in color. An
appendix carries actual color picture
tube displays, information on the use
of several commercial color bar and
white dot generators, and a glossary
of color TV terminology. Test ques-
tions at the end of each chapter permit
self-checking. The answers have been
included to make the manual- self-
contained.

We believe that alert service techni-~
cians will find this a valuable spring-
board to the new business and in-
creased profits which are to be made
in color television work.

"AUDIO AMPLIFIERS AND ASSO.-
CIATED EQUIPMENT" by Sams Staiff.
Published by Howard W. Sams & Co.,
Inc., Indianapolis. 288 pages. Price
$3.50. Paper bound, spiral binding.
Vol. 7.

This volume provides complete serv-
icing data on three preamplifiers,
twenty-eight audio amplifiers, and six-
teen custom AM-FM tuners that were
released during the year 1955.

As is the case with this publisher’s
other “Photofact” publications, this
handbook provides complete photo cov-
erage, a comprehensive annotated
schematic of the equipment, parts list,
voltage and resistance measurements
for servicing and troubleshooting, and
step-by-step service procedures.

A cumulative index covering the
previous volumes in this series is also
included to facilitate spotting the re-
quired diagram.
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FGC Deadline!

By lanuary 2,1957

FCC Station Licensees
MUST provide a means
to receive CONELRAD!

. Kaar’s FCDA listed
: CONALERT is the

¢ Conelrad monitor
designed to do the
job FOR you

» Fail-Safe

¢ Low Cost

¢ 5 Channels

¢ Meets FCC Requirements

For complete information write:

. ENGINEERING CORP.
2992 Middlefield Rd.
Palo Alte, California

Read
RADIO & TELEVISION NEWS
Every Month

To help you

MOVE AHEAD
in INDUSTRIAL
ELECTRONICS

This lerury makes plain the methods used
by today's electronics engineers

ERE’S a Library to help you prepare for a top

job in the booming industrial-electronics field

. help you save time and work in your present

JOb Experts give you basic theory, practices, and

methods. They explain electronic circuits and de-

vices, vacuum tubes, the analysis and use of elec-

tron-tube circuits, and provide a vast amount of
other data on electronic equipment.

INDUSTRIAL ELECTRONICS
ENGINEERING I.IBRIIRY '

4 volumes, 1998 pages, 1637
charts, diagrams, and illustra-
tions
$24.95—payable on
EASY TERMS

In this Library are the sort of
practical facts that can help you
step out in front of the ‘“‘aver-
age’’ electronics man—they give
the kind of help that could very
well mean a top-paying job in
electronics work.

You get practical data on
electronic instrumentation, a
wealth of facts on vacuum
tubes, useful information on
electron-tube circuits, and the
basic laws of electronic mo-
tion. The basic knowledge here
can be applied in radar, tele-
vision, pulse communication,
and a wide variety of general
electronic control. Use coubon
below for free trial-no ob-

4 Big Yolumes

Cage’s THEORY AND
APPLICATION OF
INDUSTRIAL
ELECTRONICS

Harman’s FUNDAMEN-
TALS OF ELECTRONIC
MOTION

ligation. Spangenberg’s VACUUM
EASY TUBES

. 10-DAY Seely’s ELECTRON-
TERMS  FREE TRIAL TUBE CIRCUITS

McGraw-Hill Book Co., Attn.: H. W. Buhrow,
Industrial & Business Book Dept., RTN-I0,

327 W. 4lst St., New York 36, Y.

Send the Industrial Llccfranws Enalnccrtng Library
for 10 days’ examination on approval. In 10 days, 1
will send $4.95 then $4.60 monthly until low price of
$24.95 is paid. If not wanted, I will return books
postpaid.

I
I
I
I
I
PRINT I
I
I
I
I

NAM@ o vereve e sttt iait s angsrnn
AQALESS wvvvvvnerivanrvvnoreroeorrauasaininas
(&iaYsRABE00G00 60 Zone Hrate, ..
Employed D¥.eoeiiinrrivaenon, R
For price and terms outside U. S., RTN-10 l

write McGraw-Hill Ini’l., N. ¥, O.
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T'he tremendous boom in hi-fi equip-
ment sales makes this phase of servic-
ing operations of dollar-interest to
most technicians who are willing to
specialize,

"GERMANIUM DiODES" by Dr. 8. D.
Boon. Published by Philips’ Technical
Library, Eindhoven, Holland. Available
in the U. S. from Elsevier Press, Inc.,

2330 Holcombe Blvd., Houston 25,
Texas. 85 pages. Price $1.95. Soft
binding.

The increasing use of germanium
diodes in electronic circuits makes it
more important than ever that engi-
neers and service technicians under-
stand the nature and structure of these
semiconductors. Those used to work-
ing with vacuum tube circuitry will
find that this newer and smaller com-
ponent requires an entirely different
approach.

The text material has been presented
factually and in the most practical
manner possible. Theoretical discus-
sion has been largely eliminated in
favor of practical circuits which can
be used as a guide to experimentation,
etc. Twenty-seven circuits have been
included in this handy and compact
text.

"ELECTRONICS IN INDUSTRY'" by
George M. Chute. Published by Mec-
Graw-Hill Book Company, Inc., New
York. 422 pages. Price $7.50.

Since virtually every industry now
comes within the sphere of influence
exerted by electronics, it behooves not
only service personnel but manage-
ment to understand the role of such
devices in speeding output and cutting
production costs.

The text is written for the end user
and those responsible for the mainte-
nance of such equipment since it de-
scribes  and analyzes commercially
‘available items. Among the control
devices discussed are simple welding
controls, resistance-welding controls,
light and heat relays, heating and
light-dimming devices, simple speed
and voltage regulators, electronic heat-
ers, temperature recorders, light re-
lays, register controls, servo-mecha-
nisms, etc. A non-technical discussion
of the tubes used in such devices is
also included. Since this text is based
on a study course in industrial electron-
ics taught by the author, it is suitable
for home study or formal academic
programs. Problems are provided for
review purposes at the end of each
chapter. The correct answers are in-
cluded.

"TIME-SAVING NETWORK CALCU.
LATIONS'" by Dr. Harry Stockman.
Published by SER Co., 543 Lexinton
Street, Waltham, Mass. 120 pages.
Price $1.75. Paper bound. .
Engineers whose work involves net-
work calculations of various types will
find this compact manual a handy ad-
dition to their reference shelves. The
book gives a set of general rules cov-
ering network calculations and de-
scribes the use of Thevenin’s Theorem,
the potentiometer method, and other

October, 1956

AERMOTOR TOWERS have proven their excellence in thousands
of installations . . . installations exposed to the most severe
weather and wind loading conditions.

AERMOTOR steel antenna towers are self supporting . . . require
no cumbersome guy wires. Each part is heavily galvanized zfter
fabrication to insure complete protection from exposure.

Towers are shipped knocked down in convenient bundles; well
designed parts make section-by-section assembly easy.

AERMOTOR 3-post antenna towers are available in heights of
33, 47. 60, 73, 87 and 100 feet

WRITE FOR ADDITIOMAL IN-
FORMATION ABOUT THE
AERMOTOR TOWERS AND A
DEALER FRAMNCHISE IN YOUR
TERRITORY.

SINCE 1888, MANUFACTURERS OF QUALITY BUILT TOWERS

* AERMOTOR COMPANY -

2500 W. ROOSEVYELT RD.—CHICAGO 8, ILLINOIS, U.S.A., DEPT. 13U10

e f"Om fhese 3
easy ‘f°'“556mbfe@kltsl N

VIKING
“RANGER"” TRANSMITTER

Tops for operating convenience—
enough power for world-wide cor-
tacts. Built-in VFO or may be crystal
controlled. Bandswitching 10 through
160 meters. 75 watts CW input, 65
watts phone. Drives most kilowatt
amplifiers including the Viking Kilo-
watt. TV] suppressed—easy to build
—professional in appearance. With
timed sequence (break-in) keying sys-
tem, Kit or wired and tested.

VIKING
“ADVENTURER’ TRANSMITTER
Complete to the last detail, the

Viking ‘‘Adventurer’” is the ideal
CW transmitter for the beginning
amateur . . . the perfect standby
transmitter for the experienced ama-
teur, Effectively TVI suppressed—pro-
fessional in appearance and design—
easy to assemble and operatel 50
watts input—single knob bandswitch-
ing on 80, 40, 20, 15 and 1110
meters. Packs enough power for
world-wide radio contacts with just
a simple antenna. Wide range pi-
network output 1un|ng—no antenna

tuner needed. Kit is furnished com- Cat. No. 240-161-1. Viking ""Rang-
plete with built-in _power supply,

tubes, cabinet, wmng instructions er’” Kit with tubes, less crystals and
and antenna suggestions. keye vttt $214.50

Cat. NO 240-181-1, Viking “Adven-
turer’’ Kit, less crystal, key. .$54.95

Cat. No. 240-161-2. Wired $293.00 5
For detailed information see your distributor or write fo:

\\ K.F. JJohnsomn Company
3134 SECOND AVE. S.W., WASECA, MINNESOTA '

wwWw americanradiohistorv com
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CRYSTAL

‘Manutacturing
Headquarters

Over 11,000,000 quartz blanks in stock
—Ilet our experienced technicians grind
and etch to your exact frequency needs.

Ovur laboratory
contains the latest
equipment, includ-
ing General Radio
Primary Frequency
Standard and elec-
tronic counters to
insure accuracy as
specified below.

clng. Fros 1500
% talerance 31,50 eo.

pim spacing. From 1100

bergrce §2.50 @a.

| NOVICEBAND

80 meters within 1 ke of specified
frequency—3701 to 3749 kc in DC-34 79¢
or FT-243 holders—(specify holder
wanted)

STOCK CRYSTALS

In FT-243 holders=5675 ke to 8450 ke in

25 kc steps cach, 50¢
FT-241 LATTICE CRYSTALS

in ol frequencies fram 270 ke ta 3

500 ke Cryslals. . 51.00 ke Crystals. 5100

STOCK CRYSTALS

Send postcard for free list of fre-
quencies. FT-241, DC-34, FT-243,
FT-171, each

40 METERS

Fram 7152 to 7198 ke within 1 ke of
specified frequency in FT-243 hold- ?9¢
ers only

2 10—15—20—40— B0 Mater Ham

Bands in DC-34 ar FT-243 holders ?9¢
|specify holder wanted)

JOBBERS & MANUFACTURERS
Write For Quantity Prices & Catalog

Texas Crystals

The Biggest Buy in the U5,

B538 W, GRANMD AVENUZ RIVER GROVE, ILL.
ALL PHOMES — GLADSTOME 3-3555

techniques for the transient and steady
states.

One especially valuable contribution
in this text is a comprehensive bibliog-
raphy covering some 280 selected ref-
erences to published material on the
subject.

It goes without saying that a suit-
able mathematical background is pre-
requisite to an appreciation of this
work and for obtaining maximum ben-
efit from the outlined procedures.

B * *
"PRINCIPLES OF COLOR TELEVI-
SION'" by The Hazeltine Laboratories
Staff. Published by John Wiley &
Sons, Inc., New York. 562 pages. Price
$13.00.

This is an engineering text which
covers the basic concepts of the pro-
duction and transmission of the color
signal. Based on the continuing series
of technical reports that have ema-
nated from the Hazeltine Laboratories
over the past few years, this volume is
a compilation and up-to-date picture
of the entire subject.

The text material covers light and
photometry, color perception, color
space and color triangles, colorimetry,
color in a TV system, required infor-
mation content, characteristics of the
eye, choice of color components and
their interleaving in the composite
signal, the production of the composite
color signal, synchronization, nonlinear
amplitude relations and- gamma cor-
rection, FCC color standards, equip-
ment for producing the transmitted
signal, color receivers, decoders for
three-gun displays, decoders for one-
gun picture tubes, and test and meas-
uring methods.

From the listing of contents, it is

obvious that this book is directed to-
ward a readership with advanced tech-
nical training. Practicing engineers,
students in the graduate engineering
faculties, and research engineers will
derive the greatest benefit from this
work. A fairly comprehensive mathe-
matical background and a familiarity
with engineering theory and the tech-
niques of monochrome television are
prerequisite and have been assumed by
the authors.
"WIRELESS SERVICING MANUAL"
by W. T. Cocking. Published by Iliffe
& Soms Ltd., London, England. 263
pages. Price $4.00. Available in U. S.
from The British Book Centre, 122 E.
55th Street, New York 22, N. Y.

So popular is this work with radio
service technicians that it has been
necessary to issue a ninth edition of
this volume. Ever since 1936 techni-
cians have been consulting this work
for practical suggestions on coping
with day-to-day troubleshooting and
servicing problems.

This newest edition has been revised
and the circuitry and illustrative ma-
terial brought up-to-date to reflect cur-
rent developments. Among the new
material included in this edition is
data on a.f.c., push-pull amplifiers and
negative feedback, the servicing of fre-
quency-modulatedfv.h.f. receivers, an-

www americanradiohistorv.com

tenna-ground systems, the use of CR
test gear, and the handling of exten-
sion loudspeakers.

Those who have used this manual
in the past will welcome this new
edition with enthusiasm and those who
are not yet acquainted with Mr. Cock-
ing’s straightforward presentation of
his subject matter have an interesting
experience ahead of them.
"BLOCKING OSCILLATORS" edited
by Alexander Schure. Published by
John F. Rider Publisher, Inc., New
York. 60 pages. Price $1.25. Paper
bound.

This is a straightforward discussion
of an often neglected and often mis-
understood circuit, despite the fact
that such circuitry is to be encoun-
tered in various types of electronic
equipment.

The text material is divided into
four chapters covering a description of
the operating features of such cir-
cuitry, both popular and detailed de-
scriptions of the operation, and appli-
cations for blocking oscillators. As a
specialized work, students, technicians,
and practicing engineers will find this
book helpful.

LOST—ONE TRAIN!
By CAPT. ROSS A. SHELDON. K4HKD

ROM hunting transmitters to hunting

trains is quite a jump—-but not for
Alabama Emergency Net “P” which
meets daily at 6 p.mi. (CST) on 3955 ke.

When train Number 20 of the South-
ern Railway out of Mobile was overdue
Sunday morning, July 8th, officials,
knowing of flood conditions along the
route, sent out a call for amateur radio
operators to aid in finding it. K4CEM, a
railroad employee, telephoned W4BFX
from the depot at 0900 and W4BFX
immediately went on the air alerting
the members of the net. Net manager
K4AOZ activated the net and took charge
as net control station.

W40BV-mobile was in Marion over
the weekend and took the call, telephon-
ing the Marion, Alabama police depart-
ment which, in turn, relayed to the po-
lice in Jackson and alerted the highway
patrol. It was established that Number
20 was missing somewhere between Jack-
son and the town of Suggsville. Mean-
while, W4GJW heard the alert on the
Alabama Emergency Net frequency and
switched over to 40 meters to catch a -
station he had been in contact with in
Evergreen, WAFDZ., W4FDZ called the
Evergreen police who also relayed the
call into the Jackson police.

Forty-five minutes after the request
was given to K4CEM, a Jackson police
squad car found the stranded train
trapped between two washouts and un-
able to move. The information was
radioed back through police and ama-
teur channels to Southern Railway offi-
cials.

The fine cooperation of hams and
local police and railroad officials thus
quickly allayed fears of the railroad and
relatives of passengers as to the train’s
safety.

Bouquets to the Alabama Emergency
Net and the quick thinking of its mem-
bers. Stations participating in the op-
eration were: K4AOZ, K4CEM, W4PXQ,
W4HKK, W4GJW, W4BFX, W4O0BY,
WA4FDZ, and W5ZLP.

RADIO & TELEVISION NEWS
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Tube Saver
Triples Tube Life

VYERY time current is switched on in a

radio, TV set, or other electronie
cquipment, destructive surge currents
rush through tube heaters and cathodes.
There is no question that these initial
surge currents are destructive. In televi-
sion servicing today it is estimated that a
great majority of breakdowns are due to
defective tubes. The same is true of other
types of electroniec apparatus both com-
mercial and military. Laboratory tests
have shown that initial surge currents in
intermittently used vacuum tubes are to
blame for 709 of normal tube deterio-
ration and virtually all burnouts. To
prevent sach failures, or at least to delay
them, a method is neceded by which the
in-rnsh  current could be controlled,
slowed, or delayed wuntil heaters are
warm cnough to handle full current.
By reducing the starting heater voltage
to about 60% of normal for 10 seconds,
tube life may be more than wipled.

A new commercially available device
for doing this is the “Tube-Saver” made
by the Wuerth Tube-Saver Corp. The
circuit shown in Fig. 1 contains a re-
sistor, a thermal relay, and an indicator
bulb. The a.c. power plug of the TV
set, radio, ete., is plugged into the socket
provided. The line switch on the TV set
or other equipment is still used but the
instant the equipment is switched on,
current enters the “Tube-Saver,” passes
through the bi-metal horseshoe H, and
out through the snrge limiting resistor,
which has the time-delay indicator light
in parallel. The voltage now received by
the load is a fraction of normal and its
tubes build up, their resistances safely.

In a sense then, the tube heaters are
pre-warmed and readied for the full
voltage. This type of treatment may not
be as effective for series-heater circuits
as it is for parallel circuits since in the
former, the heaters may not obtain
enough voltage in this period to warm
up.

The curvrent through the bi-metal
horseshoe creates a small voltage drop
and the heat generated deflects H so that
it makes contact with the strip S. The
instant this contaet is made, the resistor
and light are bypassed, placing full volt-
age on the apparatus. The deflection of
H is not affected by the loss of heat in
its right leg as the increased eurrent in
the left side is more than enough to over-
come the drag of the unenergized right
leg. An adjustment serew is used to posi-
tion the contact opening for proper time
delay.

* Since the radio, TV set, ete., is turned
off with its own switch, no current flows
in the “Tube-Saver” when its contaets
open. This insures long life for the

contacts,

T

H

BI-METAL
HORSESHOE

H7V.AC.

RECEPTACLE

RAESISTOR

AAAAA

Fig. 1

TIME OELAY
INDICATOR LIGHT

October, 1956

HOUSE CURRENT
Hngyutiene

NOW, WHILE FISHING, CAMPING, BUSINESS
TRIPS, ANYWHERE YOU DRIVE, YOU CAN
ENJOY MANY OF THE CONVYENIENCES
USUALLY AVAILABLE
ONLY AT HOME, SHOP,
OR OFFICE:
Electric Shavers
Car Polishers
Radios-Lights
Phonographs
Dictation Machines
Tape Recorders
Hand Yacuum Cleaners
Small Do-It-Yourself
Tools
® Heating Pads

"0l USES

. =

.El i

II’dV‘ edr IC
CONVERTERS

No installations,

Just plug into

cigar lighter,

That is all. Priced
as low as $11.95

| See your Electronic
Parts Jobber or
Dealer; or write
direct to us.

TERADO COMPANY

1058 RAYMOND AVE., ST. PAUL 14, MINN.

shoor T Y Trouste

With H. G. Cisin's Copyrighted RAPID
"TV TROUBLE SHOOTING METHOD"

Without experience or knowledwe, this guaranteed
new method of servicing TV sets enables you to
DIAGNOSE TV troubles as rabidly as an expert. NO
THEORY-—NO MATH—you can locate all taults in
record-breaking time. regardless of make or model.

“TV . TROUBLE SHOOTING METHOD” is the
most valuahle aid to TV servicing ever written. Be
a TV Trouble Diagnostician. Increase your present
earnings. Open your own Profitable Business or get
a high-paying skilled job!

Nothing more fo Pay—Nothing else to Buy

Al

over 58 raster and 17 sound troubles and by this

unia

WHERE the trouble is; plus step-by-step instrue-
tions, including 69 RAPID CHECKS, enabling you
to find the faulty part.

13
NO

65 ALSO REQUIRE NO INSTRUMENTS! Rapid

checl

tures, defective tubes including PIX tube, blus 57
others. ALL EXPLAINED IN SIMPLE LANGUAGE,
PERFORMED WITHOUT INSTRUMENTS MANY
Cl-]l]ECI(S USE THE PICTURE TUBE AS A GUIDE.
DC Imidgot radio. IIe licenses RCA, AT&T, ete. e

has

ing their own prosperous TV service organizations or
holding highly paid TV positions. His years of ex-
perience are embodied in this remarkable new TV
TROUBLE SHOOTING METHOD.

Guaranteed. Money Back in 5 Days if Not Satisfied!

FAST!

It's all in this book . .
pabetically listed there are 85 picture troubles,

ue copyrighted method you know EXACTLY

IMPORTANT PRELIMINARY CHECKS NEED
INSTRUMENTS! Of the 69 Rapid Checks, OVER

ks include emergency checks for distorted pic-

G. Cisin, the author, is the inventor of the AC/

also trained thousands of technicians now own-

der
&
GU
set

ABSOLUTELY FREE with each or- .

servicing aid! ACT NOW—get both
books postpaid at cost of only onel

¢ L @G. Cisin's newest book ““Tv
RADIO TUBE SUBSTITUTION

IDE.” Gives direct replacements of $
and picture tubes. Most valuable

Post-
paid

= Amagansett,
E Enclosed find $1. Iiush both books.

H. G. CISIN, CONSULTING ENGINEER,
5\ (Dept. R-10)

Name

Add

RUSH COUPON_NOW!

Iess

22 ety b e w0 fronel. g7

Proved 4 times faster on the production lines
of America’s leading electronics firms. Complete

than ANY OTHER
soldering irons of equal tip size

range of sizes , . . scientifically designed

$6.25 list.

Write for FREE Catalog

individually tested . ., for easier, surer precision
work or heavy duty soldering. Operate on 110-
120 volts, AC or DC! Model 18T illustrated,

Exclusive
THERMOSTATIC ACTION ...

Guaranteed for the life of the jron!
Prevents excessive tip burning!

MANUFACTURING CO,

Grove City, Pennsylvanin

OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864
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been designated as the Model 522 Sys-
tems Selector. This easily installed
unit measures 1432” x 13%"” x 43" and
stands atop the company’s speaker en-
closures. By turning a single knob, the
potential buyer can hear, for example,
first a full-range coaxial speaker, next
a coaxial unit plus a tweeter, then a
system with a mid-range horn, and
finally the complete multi-unit system.
Write the manufacturer direct for
REGENCY RADIC DISPLAY de.tails on how this unit may be ob-
The Regency Division of I.D.E.A, tained.
Inc., 7900 Pendleton Pike, Indianapolis *
26, Ind., is offering a new dlsplay mer-

e RN AR f@“m—f

As much as $15 worth—Everything
Brand New and sold to you with a
Money Back Guarantee.

100—ASSORTED 12 WATT RESISTORS. .........
100—FUSES 1 AMP standard size 14" x 114 .

100—TUBULAR CONDENSERS .02—100v...
100—ASSORTED WHITE TUBE CARTONS. ..
300—TV STANDARD CORONA BUTTONS.... ..
100—TV STANDARD CORONA RINGS. .. ...c.. .0

300—TV STAND. DIAL ESCUTCHEON SPRINGS
100'—FINEST NYLON DIAL CORD.........
300—SELF TAPPING SCREWS =8/32 x 5&” s
400—ASST. SCREWS, NUTS, WASHERS, RIVETS..S1
S0—ASST. TUBULAR CONDENSERS 85° s

ADMIRAL CAMPAIGN
Admiral Corporation of Chicago is
i backing up its dealer and distributor
organization with an intensive national
advertising campaign which will em-
brace all major media.

TV and radio, magazines, newspa-
pers, and 24-sheet posters will be used
in the firm’s most comprehensive ad-
vertising campaign in recent years. The
TV and radio expenditure alone will
run approximately two-and-a-half mil-
lion dollars.

70—ASST. 1 WATT RESISTORS.......... a5
35—ASST. 2 WATT RESISTORS . . ... ccovonunn
35_ASST. RADIO KNOBS SCREW & PUSH-ON.
10—2S’ A.C.-D.C. ANTENNA HANKS on spool
50—ASST. SOCKETS octal & miniature. .
50—ASSORTED MICA CONDENSERS some
50—ASSORTED CERAMIC CONDENSERS ........
10—ASST. VOLUME CONTROLS Iess switch.....
S—_ASST. VOLUME CONTROLS with switch..... $1
20—ASSORTED PILOT LIGHTS 44, 46, a7, 51. .81
S0—ASSORTED TERMINAL STRIPS 1, 2, 3, 4 lug $1

"P" e e

10—ASSORTED RAD!O ELECTRO. CONDENSERS .S1
5—ASSORTED TV ELECTROLYTIC CONDENSERS.SI
10—ASST. TV COILS sync. peaking, width...... $1
20—10KV CARTWHEEL CONDENSERS list $35..S1
10—PILOT LIGHT SOCKETS bayonnet type, wired $1
10—6 FOOT ELECTRIC LINE CORDS with plug. .
5—TV CHEATER CORDS wilh both plugs....... $
4—0OVAL LOOP ANTENNAS latest hi-gain type
3—LOOPSTICK ANTENNAS ferrite, adjustable.
10—ASST. WIRE RESISTORS, 5. 10, 20 watts.
250'—HOOK-UP WIRE & SOLDER KIT...... 5
100'—TWIN LEAD-IN WIRE 300 ~.. heavy duty...
50'—FLAT 4-CONDUCTOR WIRE, many purposes.$1l
25—ASSORTED MICA TRIMMER CONDENSERS...$1
SO—TUBULAR CONDENSERS .1-200v .5

|
|
|
i
|
i
i
|
|
|
|
|
|
|
|
i
]
|
i
|
|
|
| E I
| “IRISH" TAPE DISPLAY
| ORRadio Industries, Inc., of Opelika,
| Ala., is now supplying a two-color, self-
i selling display unit as standard pack-
| aging on its three most popular “Irish”
| | chandiser, the “L6” free with any brand tapes, the 7-2400 “Double-Play,”
| | order of three or more of the com-
I | pany’s all-transistor miniature radios.
| Modern in design, the display en-
| | ables customers to hear and play the
| | radios as well as see them. The sets
| | can be picked up and handled but can-
| | not be stolen, thanks to tiny, semi-
50—100 OHM 1> WATT RESISTORS S%....... $1 I concealed chains that attach to the
75680 OHM i/ WATT RESISTORS 10%....--51 | | back of each case. These chains are

]
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|

|

|

|

|

|

|

|

i

]

i

|

|

|

i

|

|

|

|

I

|

|

i

|

|

|

|

|

|
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50—TUBULAR CONDENSERS .02-400v.. .51
S50—TUBULAR CONDENSERS .001-600v .
25—TUBULAR CONDENSERS .01-600v.
15—TUBULAR CONDENSERS .047-600v.
20—TUBULAR CONDENSERS .25-600v.
20—TUBULAR CONDENSERS .001- IOOOV
15—TUBULAR CONDENSERS .01-1000v...
15—TUBULAR CONDENSERS .039-1000v.
15—TUBULAR CONDENSERS .05-1000v.
15—TUBULAR CONDENSERS .05-1600v.
15—TUBULAR CONDENSERS .01-1700v.
15—TUBULAR CONDENSERS .02-1700v.
10—TUBULAR CONDENSERS .0005-7500v
3—ELECTROLYTIC CONDENSERS 50/30—150v. .S}
S—ELECTROLYTIC COND. 100/50—50/25v. . ... $1
3—ELECTROLYTIC CONDENSERS 80/50—4S0v. .51
3—ELECTROLYTIC COND. 40/10/10—450v. . ... $1
—ELECTROLYTIC CONDENSERS 40/40—450v. .51
5—ELECTROLYTIC COND. 250/1000—10/6v... .51
30—MICA CONDENSERS 470mmf, 1000mmf S
30-—MICA CONDENSERS 30mmf..............
30—MICA CONDENSERS 3000mmf, 10Kmmf.
30—CERAMIC CONDENSERS lmmf a7mmf .
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I 30—CERAMIC CONDENSERS 68mmf, 1500mm
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.
30—CERAMIC CONDENSERS 2500mmf, 6800mmf 51

75—470K OHM 15, WATT RESISTORS 10%. N
e S B LA L IR L e oo separate and need not be used if the
merchandiser is employed for window
display purposes.
Full details on this free merchandiser
deal are available from the company’s
distributors or from the manufacturer

50—3900 OHM 1 WATT RESISTORS 10%
50—15K OHM 1 WATT RESISTORS 109%.
50—27K OHM 1 WATT RESISTORS 10%.
50—39K OHM 1 WATT RESISTORS 10%.
50—120K OHM 1 WATT RESISTORS 10%. .
S50—150K OHM 1 WATT RESISTORS 5%- .. 5
50—470K OHM 1 WATT RESISTORS 109%. ...

50—2.2 MEG OHM 1 WATT RESISTORS 10%
25—2.2 OHM 2 WATT RESISTORS 5% .

25-3.3 OMM 2 WATT RESISTORS 5%. 51 di t

25-5.6 OHM 2 WATT RESISTORS 5%. J$1 irect.

25270 OHM 2 WATT RESISTORS 5%. .s1 % %

25470 OHM 2 WATT RESISTORS 5%. .......51

25_100K OHM 2 WATT RESISTORS 5% ... ... 51 E-V SYSTEMS SELECTOR

3—AUDIO OUTPUT TRANSFORMERS 50L6 TYPE.S1
3—AUPIO OUTPUT TRANSFORME
6K6

Electro-Voice, Inc. of Buchanan,
Mich., has developed a unique sales
tool Wthh helps dealers demonstrate

. e o, 5 Ly

the 600 and 600-AB “Long Play,” and
the 300 “Shamrock.”

A copy panel on the back of the dis-
play box gives the counter salesman a
quick descriptive summary on each of
the six dlfferent tapes in the line.

32 GAaNG VARIABLE CONDENSERS
A20/162MC . . ..t n i e e,
2—1/2 MEG VOLUME CONTleLS with switch...$1

BEST 4” PM SP KER oz. alnico #5...%1
1—5” pm SFEAKER alnico #5 magnet........ $1
2—%2.50 SAPPHIRE PHONO NEEDLES

4000 playings . . .. coi ittt $1
1—58 RCA CRYSTAL CARTRIDGE ,¥9890...... $1
2—SELENIUM RECTIFIERS 1-—65ma, 1—100ma.S
S—GERM'M. DIODE 2—1N21, 2—1N22 1—1N64 S$1
—S6 INDGOR TV V-TYPE ANTENNA
hi-ain 3 $ectioNs. . o .o v v v tvraon v ans St
—21” TV OPEN MASK soft gray color
—TV SAFETY GLASS 133/3" x 16147, .
—TV UNIVERSAL FOCALIZER adjustahle
—TV VOER‘I'ICAL OUTPUT TRANSFORMER

weet. ol o <o

»-»-n-n- n-

TONE ARM BANNER

Gray Research & Development Co.,
Inc., of Manchester, Conn., has issued
a colorful 16” x 20” wall and window
banner to its dealers. This new sales
aid points out the salient features of
the firm’s 108C viscous damped tone
arm.

o

1 ratio. .. .o.oovvu i
1—TV 62 OHM FILTER CHOKE..... PR
5—TV CRT SOCKETS with 18" leads %
S5—HI- VOLTAGE ANODE LEADS \vxth 18" leads .51
S—ASSORTED CASCODE ANTENN STR g
2—TV 1ST & 2ND SOUND I.F. COILS “201K1 1

—TV RATIO DETECTOR TRANSFORMER 4.5mc. 51

S—Rotary Switches,

72 Ft. Spaghetti, $1

CASCODE TV TUNER, with tubes745
(6BQ7 and 616) 41 m.e., 62" shaft,
replacement for any TV set.
10”7 PM SPEAKER, 3% oz. magnet, I]ﬂ
carbeneau.

BIGGEST TUBE?

The Tube Department of General

AR . . » Electric Company is making sure that

the difference between single-speaker motorists on the Chicago-Florida High-

and multi-speaker high-fidelity repro- way 231 are aware of the fact that

ducing systems. Owensboro, Ky., is the home of one of
Customers can make their own com- its tube plants.

parisons at the turn of a switch and The company has had a 200,000 gal-

dealers can demonstrate 36 different lon water tower constructed in the

CZA;ZPFIIﬁI;f E!:eEcYTkR?Tlss speaker systems using only five basic  shape of a 6BK7 miniature tube. Since

.___________':__v_'__"__'_:___'___l units. The new merchandising aid has the actual tube measures about two

198 RADIO & TELEVISION NEWS

HANDY WAY TO ORDER—Simply tear out advertise-
ment and pencil mark items wanted, encfose with
money order or check. No letter needed, envelope ad-
dress is sufficient, You will receive a new copy of this
ad for re-arders.

ON SMALL ORDERS—Please include stamps for post-
age, excess will be refunded. Larger orders will be
shipped express collect.
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inches, the tank is 84,000,000 times
larger by volume.

The display will be floodlighted at
night. The new tube factory, which is

T

under construction, is expected to be
in operation somc tlmc next year.

HAND POWER TOOL DISPLAY

Wen Products, Inc., 58304 Northwest
Highway, Chicago 31, Ill.,, is now offer-
ing an all-purpose, all-line display
board which is designed to accommo-
date one each of the company’s four
most popular power tools.

The display mounts a “Quick-Hot”
electronic soldering gun, an electric
sander-polisher, an electric all-purpose
saw, and the recently introduced, low-
cost 34" power drill.

The hoard has tripod wooden legs
for floor display, an easel for counter
display, and can also be hung on the
wall. Five colors are used on the dis-
play to assure customer eye appeal. A
rack on the display accommodates 48
stuffers showing a complete descrip-
tion of each of the firm’s consumer
products.

For full details on how this display
may be obtained without charge in
connection with 1ool orders, write the
manufacturer dlrcct

HOTPCINT TV AIDS
The television receiver department
of Hotpoint Co., 5600 W. Taylor Strcet,
Chicago 44, 111, has devcloped an ex-
tensive assortment of merchandising
and sales promotional materials to in-

troduce the company’s new line of
portable, table, and console television
receivers.

The new “Hi-Vi” merchandising
dealer kit, containing the entire assort-
ment, is available immediately. Write
the company direct for details.

October, 1956

e

e
Sl

G E

i

Easily Portable.

102" Reels. Rack mounting tape recorder.

IDEAL FOR HI-FI INSTALLATIONS!

DUAL TRACK

Frequency Response
IPS Record and Playback

15 +=2 DB 20-18000
71 +2 DB 20-15000
384 =+3 DB 40-8000

Less

Case

Address Dept.

Flutter Noise
CcPS wow Ratio
CPS 10% 55 DB
CPs .159% 52 DB
CPS .25% 44 DB

534950

Write for literafure.

RN-10

"MICRO-LINEAR' HEADS o THREE

SPEEDS o THREE MOTORS . MEETS NARTB STANDARDS o

4 ‘-'MICRO-SYNC" TIMING e STRAIGHT LINE THREADING ¢ 4" DUAL LIGHTED METEB

¢ MAGNETISM BRAKING o |[PERFECT ERASURE ¢ CATHODE FOLLOWER OUTPUT

INTERNATIONAI. RADIO & ELECTRONICS CORP

ELKHART, INDIANA

SCHEMATICS— CONVERSIONS
] 'FOR -SURPLUS “GEAR
NEW LIST DI MANY ADDITIONS!

Send stamped, self addressed envelope for
d 25¢ for chart explaining AN
DO IT TODAY!

BOX 1220

BEVERLY HILLS, CAL,

i g
nomenciature.

R. E.
GOODHEART

RADIO and TELEVISION ELECTRONICS

in all Technical Phases

New Classes (Day and

Evening) Start 1st of

® Dec., Mar., june, Sept.

Free Placement Service for Graduates

For Free Catalog write Dept. RN56

RCA INSTITUTES, INC.

A Service of Radio Cornoratlon of America
350 WEST 4TH ST., NEW YORK 4, N. Y.

in a jiffy.

wiring changes to be made.
for the 27.4-N receiver.

Filament trans.
60 cy. AC.

Delivers 24 volts plus B voltage. No

Sec. 24V @ ,6A

110V, AC POWER SUPPLY
FOR 274N RECEIVERS

Just plug it into the rear of your
274-N RECEIVER . . . any model.
Complete kit and biack metal
case, with ALL parts and dia-
grams. Simple and easy to build

Designed especially
Only $8.95.

for 274N receivers. Pri. 110V,
. An excellent buy
$1.95 ea.

SPLINED TUNING KNOB

FOR 274N

An exclusive O-R _item manu-
factured for us.
and other
This is a really hard-

BC-454
ceivers.

to-obtain item.

RECEIVERS

Fits BC-4353,
274N re-

Only. . 89¢ ea.

OFFENBACH-REIMUS

1564 Market

Street, San Francisco, Galif.
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| MARION 21" METER
\B’a‘stnc %é |v(|:.l hlast dualﬂfcalhe, (t) 100 Ivlandand 0-500
r
I Yele St s marionior. "eaice Ea. 93:95

REED TYPE FREQUENCY METER

48-62 cy. 110 V. 10 reeds. ... - . $9.95 ea.

Hermetically Sealed Relay Coil 110V AC $1 85
60 cy SPDT Contacts 10 AmpS. ... ..

SPECIAL VOLTMETER

R SMIT 215"
SRANC, D FOLLER SMTR 2. $1.95

SMALL PIONEER DYNAMOTORS
¥ Ideal for Amateur or Commercial Service 5.5 to 6
volt DC input—output 400 volts at 175 VIA cont.
or 275 MA intermittent duty. Comes complete \nth
i A & B filters. RF hash filter & internal $1 4
Jcooling fan. < .o vovvv e, each B

DYNAMOTOR STARTING RELAY
12V DC coil. Solenoid type fully enclosed Will
easily handle 50 amps Contacts and $1 5
gl winding isolated from ground .....

2 “for 53 00
12 Volt DPDT DC RELAY ... .0 v -$1.3

REVODEX MICROMETER DIAL

1” Diameter dial, Satin Chrome plated. Grad.
0-100 div. Black face front Grad. 1-10. Actually
counts 1000 div. or 10 turns. Contains mounting
hardware and full instructions.
4 ductors, helipots, or any other device sz 95
with 14”7 shaft..... N 1

Filament Transformer
MB 17 Miniature Meter Pri. 110V. 60 ¢y Sec-

0-1 mil, Scale cahbrated } ondary 6.3V @ 10 amps.
in 20 divisions..$3 ' Good quality . ...51.65

TELEPHONE HANDSET ELEMENTS

Receivin® and carbon microphone elements fits
fsstfnld(;]rd W.E. or Conn Tel handsets. 65¢ ea. or
r,

G. E RELAY CONTROL
1 (Ideal for Model Controls, Etc.)
i Contains a sigma midget 8,000 ohm, relay
(trips at less than 2 MA), high impedance §

i ip, neon pilot and many

N t + y
T:?vnpri}::ee ;fe 2 $1l25 ea. for $9 90 E

SENSITIVE RELAY
2000 ohm coil operates on 2.5 ma. Adjustable con-
tacts, adjustable armature tension. SPDT- $1 50
Bakelite base. ldeal for model work. ea. X

UNIVERSITY MM2 SPEAKER

Weatherproof_and waterproof reflex type speaker
Many industrial and commercial applications. Ca
§ pacity 15 Watts, Impedance 16 ohms. $15 95
List $40.00. OUR PRICE.

OIL CONDENSER SPECIALS
BRAND NEW

2 MFD 600 VDC .50| 1 MFD 3900 VDC 1.85
4 MFD 600 VDG .75 | 1 MFD 10,000
6 MFD 600 VDC :85 VDC 22.00
8 MFD 600 VDC .95 | 2 MFD 10.000.

10 MED 600 ¥IC 113 VDC 39.95

v . MFD 15,0

2 MFD 1000 VvDC 8 S QI(]);)C 29.50
3 MFD 1000 VDG 135 1 mFb 25,000
1 MFD 1200 VDG .45 YDC 49.50
2 MFD 1500 VDC 1.10 5 MFD
6 MFD 1500 VDC 1.95 330 AC
1 MFD 2000 VDC .85 (1000 DO .95
2 MFD vDC 1.50 ) 20 MFD 330 AC 2.50
3 MED 5000 s 350 ] 8 MFD 660 AC

10 MFD 2000 VDC 6.95 (2000 DC) 2.35

NEW PANEL METERS

G.E., WESTINGHOUSE, W.E., SIMPSON, etc. |

37 METERS
0-50 Microamp $6. ';Ia

Thermocounle 3.95
2" METE

0-35 Wil .... 2.9
0-260 Mil AC.' 2.8
8 10.0-10 Amps
0-15 Volts AC. 2.95

R
R T

5 1
1000 Volis DC
0-0-50 Amps
D 3 o
1
1
1

tnt. Thermo 3.49

- i : c)

0-5 Amps DC.. 2.9 ‘O-XSO Ma) (Bas-c
il

0-9 Amps R.F. 2.95!

aso
;}
Ip=.
RS
»
»
O
3]
Lt !"?.“’P':" i
woon
naac

BUD CE2008
Variable Condenser. Isolantite msulation Air
gap 03 Capacxty 300 M\IF Reg. net $4.65 ea.
] OUR PRIC $1.65

CHOKE—Fully cased, hermetically sealed.

10 HENRY 80 Mil (unshuelde ) ..... v ...90c
10 HENRY @ 315 Ma «ae e ..$3.50
3 HENRY @ seve  3.50
& HENRY 450 Mmil +e . A.95

Read &' Save ’zs?mczma

% 9 Pin tube pin align
ol Pxecnsnon Meter Mull.xplxer—l "Megohm

tole:
dOO M\IF CER%\HC ‘CONDENSERS .
SANGAMO F2L ,001 5000 VOLTS \VORKING—
" 'lRA\";\TITTING MICA CONDENSER. 75
HT‘I\F\JANV BREAKER
60 cv, "0 amps. Curve 4.
01 MMF 10000 VDC Ig!C S

. |
- P EAK |
|ELECTRONICS COMPANY;

K 66 w. Broudwoy, New York 7, N.Y., W0-2-5439
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ORREST L. BAKER of San Antonio,

Texas, president of the recently-
formed American Electronic Council,
in an address at the Electronics Fair
held by the Texas Electronic Associa-
tion, pointed out that the independent
service industry is powerless to stem
the tide of manufacturer centralized
service in metropolitan areas without
the cooperation of the dealers who sell
the sets.

“Independent service,” he said, *‘can
meet the challenge of centralized serv-

- ice through the efforts of local associ-

ations cooperating with dealers and in
strong state associations. The Ameri-
can Electronic Council will coordinate
the activities of its member state asso-
ciations and provide a national public
relations program for the benefit of
individual shops. Through the. AEC
the stronger state associations will
help their sister associations improve
their influence in their own states. The
AEC will be able to win dealer coop-
eration through their liaison with deal-
er associations at the national level”

Baker, a very successful operator of
an electronic service business, pointed
out that service people must take a
realistic view of the seriousness of the
competitive situation that is rapidly
developing. Recent announcements by
prominent manufacturing executives
have emphasized that only “six to
eight” receiver manufacturers will be
left in the field when the current re-
adjustments are completed.

There has been a steady trend
among set manufacturers to provide
factory-controlled or factory-managed
consumer service. When the entire
consumer market for TV sets is di-
vided up among a handful of manu-
facturers, it will be possible for all of
them to get a high enough concentra-
tion of users of their brands in metro-
politan areas to make centralized
service profitable.

Baker also called attention to the
most recent developments in the fi-
nancing of the sales of color TV sets.
Announcements by banks that the cost
of the service contracts will be in-
cluded in the 36-month financing they
will provide for color TV, sets the
stage for manufacturer domination of
the consumer service market through
centralized service depots.

The Television Service Association of

- Metropolitan Washington, D. C, is

also seriously concerned with the in-
roads manufacturers’ service depots
are making on the business normally
handled by independent service shops.
Norman R. Selinger, chairman of the
program committee, is contacting
other associations on the eastern sea-
board for information about the activi-
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I TRANSISTOR
CHECKER

% NOW WANTED and =% °
5 NEEDED by EVERY |o
SERVICEMAN! b
Gwickly and
accurately
checks all
transistors and
crystal diodes.
Provides these 4 important
" checks on transistors:

.OPEN & SHORT
:!r CURRENT GAIN
* |EAKAGE

{koiks forward to backward
resistance of diodes

Y% Complete set-up chart and instruction
booklet attached to-back
Y% Will never become obsolete, with test

2

and gain control to vary battery voltage

% Accurate and simple to operate —

takes less than 30 seconds to test either
TRANSISTORS or crystal diodes

¥ Uses test leads which eliminates need of

complefely removing transistor from circuit
N At leading distributors everywhere

‘SERVI CE ||'«|§i‘né.gu:|'iﬁrs'

171, OFFICIAL RD » ADDISON,

SAVE MONEY ON
INSTRUMENTS!

Learn to use your
old instruments in
new ways . . .

Avoid buying types
.you don't really
need . . .

Learn to evaluate
instrument readings
fast and easily . . .
and put them to
practical use.

TEST BETTER, FASTER WITH
FEWER INSTRUMENTS!

Written especially for servicemen, amateurs and exper-
imenters, this 254-page book, BASIC ELECTRONIC
TEST INSTRUMENTS by Rufus P. Turner, is a com-
plete training course in instruments. Over 60 instru-
ments—from the most modern TV pattern generators
to grid-dip oscillators and special-purpose bridges—are
fully explained. Work-saving short cuts are outlined. You
learn how to put your old instruments to new uses and
thus avoid buying costly new ones. Tells all about cur-
rent and voltage meters; ohmmeters and V-0-M’s, V-T
voltmeters; power meters; oscilloscopes; r-f test oscilla-
tors; signal tracers; tube testers; TV linearity pattern
f’enemtms and dozens more. Helps you get more out of
old instruments . . . avoids the purchase of new ones
you dor’t really need! 171 illustrations and diagrams
make things doubly clear.

READ IT 10 DAYS ... at our rlsk

Dept. RN-106, RINEHART & CO., Inc.,
232 Madison Ave., New York 16, N. Y. |

Send Turner's BASIC ELECTRONIC TEST IN- l
STRUMENTS for 10-day examination. 1f 1 decide to
keep book, I will then remit $4.00 plus postage in full
payment. Otherwise, I will return book postpaid and
owe you nothing.
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tiez of set manufacturers in their
areas in soliciting television service
work.

On the other hand, some of the
Pittsburgh, Pa., independent service
operators feel that set owners who
have had experience with manufactur-
ers’ depot servicing are now turning
to independent shops for good, efficient
service. Tom Scholler, writing in the
RTSA “Video Scope” related:

“Real good news for local community
service shops. The consumer is now
looking for local reputable service
shops. His reasons, according to an
impartial survey, are definitely clear
as crystal. They want a personal man
whom they can ask a question and get
a straight answer. They want his
opinion on what they should purchase.
They want more for their money than
a tube replaced, a bill made out, and a
fast-retreating technician,

“They want us to sit down and ex-
plain the why’s and wherefore’s of tel-
cvision in simple language. They do
not wish to wait two or three days for
a man to appear. They do not wish
to wait longer than two or three days
to get their sets back, unless it is due
to a bona fide, honest reason. They
prefer (whether we like it or not) to
have a replacement set while theirs is
tied up. They are willing to pay pro-
fessional rates for a professional job.

“The fellow writing this article had
occasion to make a call on a person
possessing a paid-in-full factory serv-
ice contract. I was not aware of the
contract until after the repair, so I
asked point blank why she called us.
The customer replied that her neigh-
bor had recommended us because we
had made a fast, efficient repair of her
set. She said we are a local outfit and
seem to be interested in our work and
in our customers. Since this incident
we have practically monopolized a
whole city block of service customers.

“Here is another observation that
some readers may be interested in. We
have heard quite a number of pet
names that owners apply to their TV
sets. A few are ‘Hanging Gardens,
‘Bucket of Bolts,’” ‘Stripped-Down Char-
lie,’ etc. None of them is intended to
compliment the set or its manufac-
turer. Somehow or another, it might
be that these names fit. If I were you
men, I would give a customer a
straight, honest answer when she in-
quires about buying one of these sets,
and recommend a set that you know
to be good. If you know a receiver is
going to require more service than
some other make, give her a straight
answer. If she is interested in a set
that has a pet name, change her mind.
She deserves to know.

“One final note is this. We have a
good crop of set discounters. The
maker uses these characters to shove
his junk on the market. One such
discounter attempted to get us to use
our time and talents to get one of his
customers a new picture tube for one
that was four months out of war-
ranty. He supplied the customer with
his letterhead and a fake sale date.

October, 1956

Technical assistants

fr ELECTRON

The Electron Tube Laboratory
is engaged in research

and development in

the fields of direct-viewing
storage tubes and
microwave tubes. The
personnel comprises men
with many years’ experience
in the field of electron
tubes and their applications.

Very new developments in mi-
crowave and display tubes have
created a number of openings
at the rescarch and develop-
ment level for Laboratory As-
sistants. At Hughes, engineers,
scientists and technicians de-
velop their ideas from inception
to quantity production. Thus,
assistants working with electron
tube products have unlimited
scope for applying their talents
and skills to a wide range of
military and commercial uses.

TUBES

You should qualify
in any 3 qfthe

Jollowing areas:

Electron Circuitry and Test
Equipment Construction

Mechanics and Benchwork Skills
Tube Fabrication Techniques
High Vacuum Technigues
Microwave Testing

Tube Chemistry

Precision Assembly

SCIENTIFIC STAFF RELATIONS

HUGHES

RESEARCH AND DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California
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ELECTRIC
BRAIN

CPUTES, PLAYS GAES,“ REASONS™!

COMPOSES MUSIC!

y
P~ W a1 1 K
I e s
T I 1 )0 D
T lll‘llv o llJ‘
I e 4F L

of simple tones plus
AC. the Eleclric Brain
Construction Kit. vou ecan compose original tunes
automatically. These new ecircuits are not available

mives a wonderful introduction to the logic
of our modern age! Over 30 machines
t with the kit ling. sublracting,
multiplying and dividing machines. in_ binary and
decimal. There is also a binary to decimal converter.
i and codiny machines, as wel
ts (think you can heat  the
n actuariat analysis
are perf mcd by the 34 dife
set up with this kit.
to build—all tools come with

ST

lT]’lCh]nk at

and intelligence testin
ferent machines vou

ng only one flashlight battery
for power. Simple cenough for a child to build (w
cmn‘pletc wiring diagrams), they are fascinating for
adult

il C is a comprehensive mtxoductxon to basic
computer and ploblem solving cireu

O ARE OUR CUS TOMERS"

International Busmess Machines » Westinghouse Elec.
tric « Remington-Rand » Albert Einstein Medical
Co'lege » Barnard College » Naval Research Labora-
tories » Los Angeles Public Schools » Bell Telephone
Laboratories » and thousands of other satisfied cus-

tomers.
WHAT COMES WITH THE KIT?

E'\ch klt comes w nth a 64 page experimental manual
Ele

d How to Make Them),
rs Manual, GENIAC Study
dings in computm funda-

200 page text

Machines a
on c()mputors AN i
and assemblyv rack and plastxc p'uts slq 95
7 Over 400 parts and components. .

Weight: 2.5 oz.
A Dbroadcast band all-
transistor radio has been
designed with RF reflex
cireuit to provide good
selectivity and sensitiv-
itv. In moderate signal
strength areas, no an-
tenna is required up to
a distance of 25 miles
GComplete from a broadcast station
W of average power, Good
52995 % - consistent reception can
g be obtained over 33
miles wnlh the use of a
wire from 6 inches to 3 feet. The use of transistors
makes it a rugged device not ':ulnected to tube break-
age, Rugged hwh quality components ave used through-
out, Normally the transistor will not have to be
replaced for the life of the instruwment. Exlreme econ-
omy of operation is obtained through the use of special
cireuitry requiring very low current, thus prolonging
the life of the mevcury cells. The small size makes it
the idcal radio, It can be worn on the wrist where it
easily fits under the sleeve of a jacket or worn 1n a
shirt pocket.

FSATURES
e Two stage trans-
former coupled
amplifier
e No whistle regen-
erative circuit
. chht weight—2.5

=

-
-
L

SPECIFICATIONS
Band coverage—550-1600 ke
Sensitivity—200 microvolts
to meter

Qutput—2. - 2.5 milliwatts

Current drain—4.5 milliam=
peres

Battery voltage—6 volts

Weight—2.5 ounces, includ=
ing batteries

ba Size—23/4" Iong X 13/4"

Hmh quality hear- wide x 34"

ing aid receiver Color—Black

Printed circuitry 1 RF Amplifier and detector

throughout transistor

Ruggcd plastic 2 Audio amplifier transistors

5 Mercury cells (General Dry
Battery Aype 625 or Ev-
eready Type E625) easily
available’ at your radio

supply house or hearing

aid dealer

. gattery life—100
urs

Stainless steel

cxpansmn wrist

No tube replace-

ment or breakage

Long life trans-

sistors

« Extreme economy
of operation

ROBOTS AND NERVE ANALOGS

OUR ROBOT. Machinia Speculatr the Robot Turtle,
is light and touch sensitive. When it is hungry it
soes “toward light, when it bumps into something it
Shimmies away from it. Designed by Dr. Walter Grey
Walter (**The Living Brain'’). it operates off storage
cells, Complete plans and bluepxmts . $5.00
NERVE ANALOG. Duplicate v.hc electric basis of nerve
oth Analog and Robot were designed for
and Physiology classes as demonstrators
ction and the comme“tles of behaviour
ith simple elec I circuits. Blucprints.
Y di am: .$4.00

possible
1S

eid Co., | Dept RT-106

126 Lexlngton Avenue, New York 16, New York

Please send mie a_ GENIAC KIT postpaid $19.95
add 80¢ west of M)sslssmm $2.00 for outside
United States,
Please send me WRIST RADIO $29.95 Postpaid.
Please send me Plans & Blueprints of Rovot, $5
P0<lpald.
e send me Blueprints of Nerve Analog, $4

Postp aid.

Name and Address are attached.
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However, when the serial number was
checked it made a fcol and a liar out
of the man. The customer paid for a
new tube, the job, plus our wasted
time. Her comment about the dis-
counter is not printable,

“If you happen to be selling mer-
chandise that is discounted I suggest
that you do something about it. There
are a couple of manufacturers who do
not have a discount line and they
make darned good sets. If you want
to know who they are, just drop me a
line.”

Association News

Frank J. Moch has just resigned
from the post of president of TESA-
Chicagoland which he has held for the
last eight years. The resignation came
as a result of his recent serious illness
which was occasioned by overwork. In
resigning, Moch stated that the de-
mands of the presidency of NATESA
and TESA-Chicagoland have grown so
vastly as to become full-time jobs. Mr.
Joseph Blink, formerly first vice-presi-
dent, will assume the duties of the
presidency for the balance of the un-
expired term. Mr. Moch will retain
the post of chairman of the board.

The Associated Radio and Television
Servicemen of New York (ARTSNY)
announces establishment of a color TV
clinic which will be held at P & L TV,
220 Knickerbocker Avenue, New York
City. The clinic will be directed by
Mr. Henry Levine and will be held on
Wednesday evenings. The black-and-
white television clinic will be trans-
fered to R.N. TV at 663 Washington
Avenue, Brooklyn, N. Y.

At a meeting in Greensboro, N. C,
recently, the ground work was laid for
an association of TV and radio service
shops in the central part of the state.
The meeting was called by the High
Point Radio and TV Technicians As-
sociation and was attended by about
thirty men from Greensboro, High
Point, and Winston-Salem. For the time
being, the group will be known as the
Tri-City Technicians Association. Tem-
porary officers elected to serve for
three months are Jim Hornaday, pres-
ident; Van Sickles, vice-president; Joe
Woods, secretary; and C. B. Steele,
treasurer.

All full-time service shops in the
area are invited to join—membership
is not limited to the three cities men-
tioned. It is hoped that in the future,
this group may serve as a basis for a
state-wide organization. Meetings will
be held monthly and correspondence
should be addressed to Joe Woods,
1708 Spring Garden Street, Greens-
boro, N. C.

A dynamic color demonstrator nick-
named the “Iron Monster,” has just
been presented to the Society of Radio
and Television Technicians Inc., of
Van Nuys, California, by its builder
Irving Tjomsland of Dean’s Eleciron-
ics of Burbank. The demonstrator is
actually an inside-out color set with
all circuitry exposed to facilitate
teaching the troubleshooting of such
receivers. All circuits are unitized so
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YESI” WE HAVE 'EM HU

[DREDS OF COMPLETE AMERI

CAN TEL. 21"-24"-2
PURCHASED

7" CHASSIS,
AT AUCTION.

BUY 'EM FOR EXACT REPLACE-
MENT PARTS WHICH CANNOT
BE OBTAINED EXCEPT AT B & J.
HERE ARE SOME OF THE PARTS
CONTAINED IN THESE CHASSIS:

® Flybacks (worth $7.00)
© Power Transformers (worth $15.00)
® 2-Seleniums (Worth $4.00 per pr.)

® 6000 Series standard Coil cascode
tuners (worth $20.00)

® Condensers, Resistors, Controls, Etc.

QUANTITY LIMITED
BARGAIN PRICE $ 19.95
WHILE THEY LAST  (ship. exp. col.)
Terms:

Cash with order
or 25% with order
balance C.O.D.
B & J ELECTRONICS
5335, W. Diversey

Chicago, lllinois

$22.95
{we pay shpg. chgs.}

i

THE BOOK THAT MAKES IT

EASY TO PASS FCC
LECENSE EXAMS!

LICENSE MANUAL
FOR RADIO OPERA-
TORS by J. Richard John-
son (WZBDL) gets right
down to ‘“brass tacks” in

cf
i
T ¥
23 helping vou
& § pass FCC com-
;;’ 3L mercial opera-
i2 i tor license ex-
i aminations.
§ Covers all 8 ex-
: No lessons amination sub-
- jects —NOT
to LEL tor just some of
. . them. Reviews

almost 2200
typical questions. Gives
easy-to-remember answers.
Brings vou full details of
cominunications laws plus
other needed data from elec-
trical fundamentals to nav-
igation. No lost time! No
Jessons to wait for! In every
respect, this low-cost 430-
page book is a complete
guide for FCC 1st, 2nd, or
3rd class—'phone or tele-
included at no ex- graph hcenses It helps you
tra cost. Gives de- get your “ticket” easier,
tails of recent raster and at absolute min-
hangesi|EcamiEl imum study cost.

ements | and 2. lO'DAY EXAMINATION

“'ticket"'
for good-pay com-
mercial jobs!

Get your

EXTRA
BONUS

32-page supplement

D

ept. RN-106, RINEHART & COMPANV INC.
232 N.

Madiscn Ave New York 16, l
Send Johnson's LICENSE \IAN(JAL plus new 32
page free supplement for 10-day examination. I
like books, I will promptly send $5.00 (plus [)Ostlf"e)
in full payment, Otherwise, I will return books and
owe nothing. I

Address

City, Zome, State...............- s |
QUTSIDE U. S A.——$5.50 cash—same 10-day return
l privilege.

RADIO & TELEVISION NEWS

|
I
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that various manufacturers’ ideas and
brand variations can be explored. The
Soeiety has announced a long-range
teaching schedule using the demon-
strator.

Recently, the University of Minne-
sota, through its Center for Continua-
tion Study and the School of Business
Administration, held a small business
institute on the problems and needs of
television service establishments. This
three-day meeting was open to all and
was strictly nontechnical for service
engineers and service managers. It
was presented through the cooperation
of the Minnesota Television Service
Engineers and the Small Business Ad-
ministration of the United States Gov-
ernment. Some of the topics presented

*® “

SPECIFICATIONS:

Power Output—30 watts @ 1% 1M
Peak Power—45 watts
Qutput Impedance—4, 8, 16 ohms

Frequency Response—=-1 db 10-40,000 cps below 28 watts

=+ 15 db 20-20,000 cps |
Hum—Minimum volume—120 db below rated output

Introducing

ARKAY Model FL-30
Hi-Fi Amp & Pre-Amp

Featuring a transistorized Front End with a
reluctance pick-up, this engineering master-

Controls—(8) Function selector, loudness, bass, treble, level piece assures the finest in high fidelity

set, 5 position level compensation control
Tone controls—== 16 db @ 50 and 10,000 cps

reproduction. Record equalization for more
than 30 labels (LP, R1AA and Eur.) Complete

dealt with employer and employee re- $49.95

lations, telephone techniques, legal
problems, advertising, and public re-
lations.

The Radio and Television Guild of
Long Island has accelerated its pro-
motion of the “Electronics Fair” to be
held on December 6, 7, and 8 at the
New York State University in Farm-
ingdale, L. I. Exhibition space for
interested manufacturers has been
set up together with plans for color
television promotion and lectures on
many topics. According to the Guild, a
preliminary poll of prospective exhibi-
tors has been most gratifying. All
booths are the same size but combina-
tions are available. Address inquiries
to Box 87, Bethpage, Long Island,
New York.

PHOTO CREDITS

Page Credit
40,41 (bottom) v v vv st nenennreneran

Emerson Radio and Phonograph Corp.
41 (top), 173 ... veeen .. Motorola Inc.
L Admiral Corporation
43 (left) . ...... British Industries Corp.
43 (center) v vvveuenean.. R. I. Mendels
43 (right) ........ Hartley Products Co.
49, 72, 78. .Radio Corporation of America
BO,BL. o it B & K Mfg. Co.
34 6500000088000 0 Futuramic Company
[3566 0000000600000 Simpson Electric Co.
6600 8000000000005000 5 & Televex Co.
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70,190 ¢ v v ettt e e

. . ..International Rectifier Corporation
9.1, 95...0fficial U. 8. Signal Corps Photo

1I00........ American Bosch Arma Corp.
s e e 00 s Bell Telephone Laboratories
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180 . ee e e e
Signal Corps Engineering Laboratories
ERRATUM

In the article ’A Portable Ultrasonic Pro-
tection System,” which appeared on page 52
of our July, 1956 issue, it was indicated that
the ultrasonic transducers and special trans-
tformers required for the system were avail-
able from Walter Kidde & Co., Inc. Although
it was our understanding at the time the
article was being prepared that such was
the case. we have since been informed that
they will not make these units available.
We will endeavor to locate another source of
supply for the transducers and transformers
required, and., it we are successtul, we will
report the source at a later date. Meanwhile,
it any of our readers know of such a source,
we will be glad to pass this information on
to others who have inquired.

ARKAY
Model
HFT-7
Hi-Fi
AM-FM
Tuner

Extremely low noise characteris-
tic. Automatic frequency control
with provisions for AFC erase.
Allows pinpoint, high selectivity
tuning. Foster Seeley discrim-
inator, high efficiency AM loop
stick antenna and temperature
compensated oscillator circuit.

Very latest design used in sync.
circuits results in excellent sta-
bility with extremely low noise
characteristics. A. G. C. circuit
results in maximum sync. hold
characteristics. The only vertical
chassis construction, series-
string-heater type tubes, verti-
cal retrace blanking circuits, and
many more features.

with rose gold panel and black cabinet.

ARKAY
Mode! B-8
Hi-Fi
Speaker
System

Arkay Kit Mode! B-8 is a new
hi-fi speaker system in kit form.
Measures 12 x 12 x 24...is a
base reflex, ducted-port and is
quipped with a frequency woofer
nd high frequency exponential
peaker together with a variable
alance control for adjustment of
weeter.

October, 1956

$29.95

plus 10% Fed. Ex less cover

ARKAY
RADIOS

ARKAY Model FM-6
FM Receiver Kit

Extremely sensitive and stable

. grounded grid front-end;
Foster-Seeley Discriminator.
Temperature compensated oscil-
ator circuit. 3 double tuned IF
stages, limiter and discriminator
give top selectivity and sensi-

Arkay manufactures a complete
line of radios unmatched in the
industry in quality and perform-
They include: transistor
portables, table models, multi-
band receivers, portables, and
many other models. There is ce

tain to be one to
i to fit yours: Buity.

plus 10% TFed. Exc.

Write today for full details on the remarkable units in the ARKAY line. You will receive
our catalogue ABSOLUTELY FREE along with the name of your nearest dealer. Write today

to Dept. RT-10

$79.50 $35.95

plus 109% Fed. Exe

;f;"*e?

ARKAY Model PR-3
Personal Portahle

or the person who wishes a
ersonal radio that will fit into
is pocket comfortably. Uses 3
miniature tubes and makes a
andsome gift in a plastic cab-
net of modern design. Two ear-
phones can be connected at the
ame time. Size: 377 x 57 x 134”.

plus 10% TFed. Exc. $1 2.95

$23.95

(\IWMN\N\I\IWW\’M

BRAND NEW RECEIVING TUBES

Top Quality—Individually Boxed

Terrifically LOW PRICED!

]
%

X

3 Send TODAY for Complete Catalog
E ZYTRON TUBE COMPANY

L

220 West 42nd St., New York 36, N. Y,

L mmmmmw

7 RARGAIN TV
HONTNE o e RVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

——V— I&19TROOST KANSAS CITY, MO,
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GET INTO

ELECTRONICS o

£
7 o &

Valparaiso Tech trains for top flisht bositions.
Tech. rep., field engine saled and specialists
in communications, mi nputers, radar,
automation, color television, Basic and advanced
theory and laboratory. Major companies visit
school for our graduates. 21 menths’ course.
High school grad. or edquivalent. Dormirories—
campus.  Start Jan., April, July, Sept. G. I
approved. Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD

Valparaisa, Indiana
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WRITE FOR BONUS CATALOG

INFRARED SNOOPERSCOPE

ee In Dark Tube

Selected, GTD & Tested for resolution,
R 1st class image converter viewing tube.
¥ Hi-sensilivity, sm‘.phﬁed design 27 dla

Hi Resolution. Tu
"Special @ 84.75; 2/59

i Snooperscope Power Supply
Mode! PS2001-—4500VDC, Using Dual Doubler th In

Metal Cabinet. Ready to opex ALC . v e e 52
KIT, Same as above, Less Cabinet.......... $13.95

New, Unused o ’ndiv"dFLl,JaL’:.yRBE?fo;i
T U B E S WARRANTY

No Electrical or Mechanical Reyecfs

.45 6AVS .80 | 6K6 .45 [ 12AX7 .55
1aAX2 .95|6AVE .45[554 .45 IZBAG .50
.65 | 6AX4 .80 | 65A7 .50 | 12BE6 .65
1R5 .50 6AX5 75| 6537 .65 12BH7 .65
1T4  .50| 6BA6 45| 65K7 .50 [ 12BY7 97
1U5 .45 6BCS .60 | 6517 .55|125A7 64
1X2 .85/ 6BEG .45 | 65N7 55| 125K7 .45
3v4a 75| 68BG6 1.15 65Q7 55! 125N7 .56
5U4 .45/ 6BK7A 1.11)|6 1.15| 125Q7 50
5va  .60!6B .90 | 6T8 .75| 25BQ6 950
SY3 .65| 6BN6  1.19 6V6 .55 25L6 42
6AC7 .65 6RQE .90 | 6Wa .35 | 25Wa 4s
6AGS .45 6BQ7A 1.30 | 6X4 .40| 35L6 69
6AKS .60 4 .35 | 6X5 45| 35W4 50
6AL5 .40 6CB6 .50 | 6X8 85 | 3525 as
6AQ5 .45|6CD6 1.08 12ATS 40 | 5085 70
6AT6 .40 6CF6  1.25| 12ATY 65| 50C5 52
6AU4 .95 6CL6 1.65/12AU6 .41|50L6 55
6AUS ,60|6 .40 12AU7  .501 75

¥ s
6AUS .45!616 la5.12a%a

New Lo Cost Deluxe
Variable PA-1
TRANSFORMER

(A §13.25

Special
FOR SMOOTH VOLTAGE CONTROL v
OF HEAT, LIGHT, POWER
SPEED. Ideal _ for INDUSTRY, LABS, SCHOQOOLS,
MODEL R.R., TV, or any appllc1tlon where contin-
uous stepless iable AC 0 to 130 Volts is used.
Compact 37" 2". Features pilot light, push-type
switeh, fuse. plug & receptacle. easy to read
dial, well \entnhted sturdy case. Rated 165 Watts,
1.25 amps.

Discounts to Quantity Users

""TABTRON" HI CURRENT PWR SUPPLIES
ONE YEAR GUARANTEE
variable 0-28VDC. Completely Built.

Incls: Full Wave Selenium Rectiﬁer
Transformer, Variac, 13 mp

Meters, Switch. Terminals & Fuse In

Hvy duty Steel Cabinet. Standard
115V /60cy Input or 2207 and 3 phase

to_order. SPECIFY.
Stk. No.

Cont. Rating w-Meters
T28VS5A 0-28 VDC at S5 Amp $50.00
T28V12A 0-28 VDC at 12 Amp $125.00
T28v24A 0-28 VDC at 24 Amp $155.00
T28VS50A 0-28 vDC at 50 Amp $285.00

NEW "'TABTRON' SELENIUM BRIDGE
Gtd. RECTIFIERS One Yr.

FOLL?WING L;ST, FULL WAVE BRIDGE
5

Curr. i8 2/42 130/100
Cont. Volts Volts Volts Volts
lamp 40 $2.8 $7.40

FAMOUS BRAND PHONO CARTRIDGES
Original Boxed, Money Back Gtd.

RPX050A .001 & .003 (S8)....... $6.75

RPX052A Golden Treasuxe (DS). .$19.25

RPX053A Golden Treasurc (DD)...S$28.00
Replacement Needles 'TETRAD" Dlamond?
RPJO13A Dual (DS) .001 & .003 “TEIRAD™, su 10
RPJO1D or RPJO3D Single (1) “TLI‘I{AD"
RPJO1S or RPIO3S Single (S).... .....
RP1003 or RP1J004 Single (D) “‘TE’IRAD
MG or 78 Single (D) “TETRAD™'f.

FINEST HI-FI RECORDING TAPE
1200 Ft.—7" Reel Lots
Money Back Gtd. $ 1 45 of 12
Highest quality controlled plastic bas
tape made by new Ferro.Sheen process

Precision coated & Slit. Gtd.
output. Splice Free. Frea.

EACH SINGLY @ $1.59 EA,

KITS! KITS

All Kits Contain Most Popular Values & Sizes

E x T R A 2 FREE KI!T WITH EACH
. $10 KIT ORD

25 Precision Resistors 25 Power RGSIStarS
10 Switches 65 Mica Cond

25 Knobs S Crystal Dlodes
75 Carbon Resistors#* 250 ft. Hookup Wire
36 Panel Lamps 100 Fuses

10 Electrolytic Cond's 35 Ceramic Cond

15 Voiume Controls 10 Rot;\l’y Switches
25 Tube Sockets 6 Crystals

50 Tubular Cond’s 60 |ndll:t0r5 & Coils
500 Lugs & Eyelets* 5 Microswitches

10 Bazhtub Oil Cond’'s 10 Wheat Lamps

5 1bs, Surprise Kit 40 Insulators

10 Xmit WMica Cond’'s #* In Plastic Box
EACH KIT (1) ONLY,...... 99¢. o 11 for s9.90

Sold on "'TAB'* Money Back Guarantee

NEW IMPROVED "'TAB'" HI-Fi SPEAKERS
—  With Inbuilt Network Ticonal Alnico 5 Plus
EX\\ Magnet. 4 to 8 Ohms V.C.
\ 157 TRIAX. 25 watt/20-20,000 Cycles.
| MODEL FI5H3X ...ov.u.vuuan.n $37.50
127 TRIAX, 20 Watt/40-20,000 Cycles.
/ MODEL F1ZH3X $28.50
12”7 COAX, 20 Watt/35-18,000 Cycles.
MODEL F12H2X $22

TERMS: Money Back Gtd (cost
(14 99  of mdse only) S5 min order
F.0.B. N.¥Y.C. Add shpg charges
of for C.0.D. 2505 Dep. Tubes
gid. vid R-Exp Gnly. - Prices

wn_ subject to change
Dept, 10RNG, 111 L|BERTY ST.,
PHONE RECTOR 2-6245—! CABLE “TABPARTS"

While every precaution is taken to insure accuracy, we cannot guarantee against
the possibility of an occasional change or omission in the preparation of this index.
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RATE: 50c per word. Minimum 10 words. December lssue closes Octoher
10th, Send order and remittance to: RADIO & TELEVISION NEWS, 366

Madison Ave., N. Y. C. 17

RADIO ENGINEERING

COMI’LETE radio, electronics theory & practice;
television ; broadeasting; servicing; aviation, ma-
rine, police radio. 18 or 21 months. Catalog. Val-
{)aéaiso Technical Institute, Dept. N, Valparaiso,
nd.

FOR SALE

BUY Surplus transmitters, receivers, radar & elec-
tronic equipment. Direct from Government. List
$1.00. Box 1842AW, Hartford 1, Connecticut.

MARINE Crystals by manufacturer since 1933.
Quantity discounts. Airmail Service. C-W Crystals,
fox 2065, E1 Monte, Calif.

HIGIH Fidelity Equipment All Makes, Special Items.
}lzl\rb(eir & Howard, East Ave., Westerly, Rhode
sland.

Il[_\M Special! Johnson % to % flexible shaft cou-

pling, bakelite insulated. 23/32 long, 13/16 square
Ié forN$§{.%O ppd. Electronic Fasteners, 102 Warren
t., N.Y.C.

DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model. Diagram Service, Box
672-RN, Hartford 1, Conn.

TUBES—TV, Radio, Transmitting And Industrial
Types At Sensibly Low Prices. New, Guaranteed,
Ist Quality, Top Name Brands Only. Write For
Free Catalog or Call Walker 5-7000, Barry Elec-
tronies Corp., 512 Broadway, New York 12N, N. Y.
DIAGRAMS—Radios, Amplifiers, Changers, $1.00
Fach. Television Service Data $2.00. Unknown
Models, Give Tube Layout And Iart Numbers.
Kramer’s Radio Service, Dept. 636, 36 Columbus
Ave., New York 23, N. Y.

COMPLETE Television Sets $11.95. Jones TV,
1115 Rambler, Pottstown, Pa.

FIRST 20 volumes Sam’s I'hotofacts. Unused. $100
C.0.D. M. K. Meredith, Box 4023, Lubbock,
Texas.

TRANSISTOR Kits. IFree information. Transit
Klectronics, Box 15-N3, Alden Manor, Elmont, N.Y.
SERVICE time cut in half with Trouble Shooting

Test Instrument made from old Television. $2.00.
Sterling, 129 West Long Ave., New Castle, Pa.

WANTED

WANTED: ART-13 transmitters and parts—also
ARC-1, ARC-3 and ARN-T. IHave requirement for
ARN-6 material, Iron Core Loops, need all types
Collins and Bendix Aircraft Radio equipment.
I'lorida Aireraft Radio & Marine, Inc. P. 0. Box
%(})5, d]nternational Airport Branch, Miami 48,
“lorida.

CYLINDER and old disc phonographs. Edison
Congueror, Idelia, and Oratorio models. Berliner
Gramophones and Zono-o-phones, Columbia cylin-
der Graphophones, and coin-operated cylinder
phonos., Want old catalogues and literature on early
phonos prior to 1919. Will pay cash or trade late
hi-fi components. Box 50 % RADIO & TELE-
VISION NEWS.

TUBES and equipment bought, sold, and ex-
changed. For action and a fair deal write B. I
Gensler, W2LN1, 56 Crosby St., N. Y. 12N, N, Y.

BC221's WANTED—Highest cash price for BC-
221’s paid even more if the unit has modulation
and hasn’t been tampered with. Original Book
needed. Write giving Model No. to Bolton,
Laboratories, Inc., Bolton, Mass.

ANY Gear To Sell? Rex Pays Like—! Wanted—
Surplus Military And Commereial Aircraft Elec-
tronics : BC-788, I-152, ARN-7, ARC-1, ARC-3,
transmitters, receivers, test equipment, etc.!
Wanted—Electronic Tubes: Broadcast, transmit-
ting, receiving, Magnetrons, Klystrons, miniature,
sub-miniature, ruggedized, etc! Top Prices Paid!
For Fattest Checks—Sell to Rex! Write or phone
description for immediate action. Bob Sanett,
W6REX, 1524 §. Edris Drive, Los Angeles 35,
Calif. Phones : REpublic 5-0215, CRestview 1-3856.

REPAIRS AND SERVICING

HIGH Fidelity Speakers Repaired. Amprite Speqker
Service, 70 Vesey St., N. Y. 7, N. Y. Ba. 7-2580.

TAPE RECORDERS

WHOLESALE! Recorders. Tapes. Phonographs.
Radios. Catalogue 10¢. Towers-155, Philadelphia 5.

TAPE Recorders, Tape. Unusual Values. Free
catalog. Dressner 69-02 R, 174 St., Flushing 65,
N. Y.

CANADIANS! Let us quote on your tape recorder
needs, Soundscription Service, 5233 Park Ave.,
Montreal, Que.

RECORDERS, Tape, Hi-Fi. Wholesale Prices.
Catalogue. Klarston, 215 E. 88th St., N. Y. C. 28.

RECORDS

PHONOGRAPH Records Cheap. Catalogue. Para-
mount, ND-313 East Market, Wilkes-Barre, 'enna.

BUSINESS OPPORTUNITIES

INDUSTRIAL Building For Sale. 150,000 sq. ft.
Located in Greensboro, No. Car. Completely sprin-
klered and two high pressure boilers. Contact
Robins and Weill, Inc., Southeastern Building,
Greensboro, N. C.

CORRESPONDENCE COURSES

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free.
(Courses bought.) Lee Mountain, Pisgah, Ala.

USED Correspondence Courses and educational
books bought, sold, rented. Free catalog. Educa-
tional Exchange, Menlo, Georgia.

USED Correspondence Courses, Educational Books
Bought, Sold, Rented, Catalog Free. Vernon, 624
Mohawk, Rossville, Ga.

INSTRUCTION

AN/APR-4, AN/APR-9, other ‘“APR-,”’ ‘ARR-,”
““TS-,”’ ARC-1, ARC-3, ART-13, everything sur-
plus; Tubes, Manuals, Laboratory equipment.
Describe, price in first letter. Engineering Asso-
ciates, 434 Patterson Rd., Dayton 9, Ohio.

WANTED : Receiver R5/ARN-7, MN-62A Trans-
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, I-152C,
Collins, Bendix equipment, Test Sets, Dynamotors,
lnvertgrs. We pay highest prices. Advise quantity,
condition, price first letter. Aircraft Radio Indus-
tries, Inc., 15 East 40th St., New York City, tele-
phone LExington 2-6254.

CONCERTONE 1501 D (Direct-Drive) Tape-Re-
corder: W/C. Will Buy Best Offer. B. K. Balch,
611 Livingston Rd., Linden, N. J.

STUDY at home for Commercial Radio Licenses.
Free Sample lesson, very reasonable fee. Write
Radio License Aids, 275 Dayless, ¥t. Worth, Texas.

MISCELLANEOUS

LETTERHEADS, Repair Orders, Tags printed.
Samples, prices free. Howprint, 723-K Eunice,
Webster Groves, Missouri.

KITS assembled and wired. M. Vincek, 117 Center
St., Clifton, N. J.

~ When you order by mail . . .
please print your name and address clearly, be specific in your
order, enclose proper amount, allow ample time for delivery.

October, 1956
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rHQ.for the 5 TOP QUALITY brands of\

STANDARD
BRAND TUBES

AT SENSIBLE PRICES!
e 90-Day RETMA guarantee e Brand New
¢ Individually boxed e First quality only

W
BASBOVUOMBRNARALEN ©WO

.3
.3
.5
4.
13.
8.
50.
19. -
3. .50
N .00
. . .00
.15, .65
. L .50
. 1. .25
.1 .70
. 4. .00
. 2. .25
.25
. B .00
. 1. .50
7. .S0
2. .50
.50
B .35
5. .35
1.7s 35| goz20
.90 35| 9001
2.50 :35| 9002
95 35| 9003
Bl . _.75| %004
HK253 .. 5.00 CK1026 ., 2.35/ 9006 ...
. . . and many, many others. Over 1000 types in
stock! WRITE! *(SURPLUS)

2 COLOR TUBE CARTONS

Keeps your tube stock neat. New
safety partition prevents tube
breakage. Distinctively litho-
graphed in glossy red and black.
The most distinctive tube carton
available today. Minimum quantity:
1 of any one size. Write for
case_lot prices.

z FOR TUBE PER 100
Miniature ..6AUS6, etc.....$1.00

Large G....SU4G, etc.....
WHITE GLOS5Y BOXES
Completely btank. No printing or
color. Otherwise same as above.
Same high quality, same low
prices. Specify *‘“WHITE” when
ordering. When color is not stated,
2 color cartons will be shipped.
TUBE STACKERS _

White glossy only. Ministacker

3 GGT

DIRECTRON SELENIUM RECTIFIERS
Full Wave Bridge Type

Max, 18 VAC | 36 VAC | 54 VAC | 72 VAC 1130 VAC
Amps. | 14 vDC |28 vDC |42 vDC | 56 VDC (100 VDC

1 $1.35 | $2.30 | $3.70 $4.50 $7.40

2 2.00 2.75 5.30 5.90 9.15
21/2/3 2.90 4.10 5.75 7.85 12.70
a 3.50 6.40 | 11.25 14.35 21.70

6 3.95 7.70 | 12.75 17.30 29.65
10 585 | 11.35 | 19.a0 24.80 41.25
12 7.20 | 14.25 | 22.00 29.75 43.85
20 13.05 | 25.05 | 37.25 48.75 78.50
24 1325 | 28.75 | a4.50 57.65 81.00

We build other selenium rectifiers.
Transformers and chokes to your specifications.
Complete line of new rectifier transformers, chokes
and filter capacitors in stock at all times, May be
ordered at same time as selenjum rectificrs above for

immediate delivery. Write for complete price list.

NEW RECTIFIER TRANSFORMERS
1

Amp. $ 5.75

Continuous Ratings 2 Amps. 6.75

PRI: 115V, 60 cycles input 4 Amps. 8.75

SEC: 9, 12, 18, 24 and 36 12 Amps, 16.65

volts. 24 Amps. 35.65
NEW RECTIFIER CHOKES

1 oh
.025 ohm
ITORS
Capacity . W. Voltage Each
400 MFD {in cans, on octal '
bases) .. «.. 25V, $1.00
Q0 ™M 1.95
.85
.85
1.50

6 ... 1swv.
WRITE FOR '"BARRY'S GREEN SHEET.'' FREE!

TERMS: 2595 dcposit with arder, balance C.0.D.
.B. N.Y.C.

All merchandise guaranteed, F.
ELECTRONICS

BARR

512 Broadway, Dept. RN, N.Y. 12, N.Y.

Call pay or Night—24 Hour Phone Service
Phone: WAlker 5-7000._..._.J
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- SPECIALISTS to the WORLD ==
SELECT THE,'TU,"B'ES'YOU_ ,NEED'—IROMZ ONE OF THE
MOST COMPLETE TUBE INVENTORIES IN THE WORLD
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STEREOPHONIC? V~
MONAURAL ERASE RECORD? V* 4
EXTENDED RANGE? V |

TO MUSIC SYSTEM

SPECIFICATIONS

frequency response, playback: 40 frequency response, record-play-

to 14,000 cps = 2 db. back cycle: 40 to 12,000 cps =+

distortion (tapes recorded 12 db 2 db.

below saturation): less than 2% signal-to-noise ratio: 50 db nom- ) {r ¥

within specified frequency range. inal all units. fflf‘ﬁﬁ:“_,v-"—
equalization: modified NARTB —

The Viking FF75SR deck provides in-line heads for playback of stereophonic tapes.
It provides half track erase and record/playback heads for extended range monaural
recording and playback.

Use the FF75SR with a single RP61 Record/Playback Preamplifier and two PB60
Playback Preamplifiers as shown. This combination provides for professional quality
recording from microphone, phono and radio sources, plus extended range reproduction
of stereophonic tapes. : %

This 'same deck may be used with a pair of mafched stereophénic
record/playback preamplifiers (RP61 and slave amplifier, RP61-S) 16 pro-
vide monaural erase-record operation, stereophonic recording .of bulk
erased tapes and playback of stereo tapes. 47 '
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Do your capacitors have etched
cathodes? If not, chances are
they are developing “middle age
hum” —may cost you some
dissatisfied customers.

All Mallory FP’s, and all popular
Mallory metal and cardboard tubular
electrolytics, have etched cathodes—
at no extra cost to you. Ask your
Mallory distributor why this is
important . . . or write directly to us.

P. R. MALLORY & €O. inc

B 7
o
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