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An Open Letier
o
independent v & Radio Service Dealers

o combat the

mistrust

fair criticism in

press an Manufacturing Com—

pany, recogni i r exist , started

the Raytheon Bonde i i Program in 2

3 is program has

independent gervice

st to coast to establish themselves as

reputable pbusinessmen, increase their profits and gain
the full respect of their customers.

The program has been carefully controlled. Membership
in the Raytheon Bonded Dealer group has been kept
1imited and selected for 9 reasons: (1) heon wants
only the finest gervice organizations to bear this proud
distinction, and (2) it represents a substantial invest—

ment for every dealer reglstered.

the growth of Manufaoturers‘ Service Organiza—
tes new problems for you in maintaining an
increasing the business d so hard to
earn. 10O help i nfidence,
we are i i

Bonded Deal

operate to stan

the Raytheon Bond. We recognize your nee

port and gladly offer this helping hand.

We regret that this © r a 1imited
time only. If you are inte i i e help of
the Raytheon Bond, get in i
Sponsoring Bonded Tube pistribut
be delighted to show you how
And helping ¥ ndependent
osper 1S something we at Raytheon

Receiving and Cathode Ray Tube Operations
Newton, Mass.
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Give what the buyer
WANTS

HOT
DIPPED
GALVANIZED

UNEQUAH.ED
DESIGNI

LIFETIME

DEPENDABLE ,
PERFORMANCE SN,

These 3 BIG sales features are ROHN Ex-
clusives... features that have been proved
positively. Sell—recommend —install ROHN

.the world’s largest manufacturer of this
type of tower...you have the BEST by far!

ROHN Manufacturing Co.

116 Limestone, Bellevue Peoriq, lllinois Ph: 4-9156

. e et . . o pr —— —— (i) Mo et S g PO SO ey i S

MAIL THIS COUPON FOR FREE LITERATURE

Rohn Manufacturing Company
116 Limestone, Bellevue
Peoria, lllinois
Gentlemen: Please rush me complete details on
the full line of Rohn Towers and Accessories.

“Magic -
Triangle” *

Firm__
Name Title
Address
City State
RADIO & TELEVISION NEWS Chdnmnn! of the Boa (1946- 1953) at 61 E,

Chicago 1. Il
ment, Ottawa, Canada.

Entered as second-class matter July 21, 1948, at the Post
SUBSCRIPTION RATES: Radio &
Unwon countries $4.50: all

as. second-class muatter.

December, 1956

is  published monthly by Ziff-Davis Publishing Company, lelnm B. Zitt,
Office. Chicag I, nd

Lake St.,
3, "J Authorized by Post Ofiice Depart-

er the act of March
and possessions and Canada $4.00: Pan-American

Tele\xsxon \ews~one year U. S,
other foreign countries $35.00.
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- COVER PHOTO' Probably the No. 1
gift on Santa’s list this year is a color-
TV receiver, like this RCA ‘’Aldrich”
model being received with such en-
thusiasm.. Heavy programming is ex-
pected to stimulate, color TV sales.
(Ektachrome by Chas. P. Mills & Son)

e
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1. YOUR OWN SERVICE

SHOP—Selling, installing,
servicing Television (including
Color TV) and Radio receivers,
sound systems, etc.

2. MILITARY ELECTRONICS

— Avutomatic weapons con-
trol and communications techni-
cian, etc.

.

3. RADAR TECHNICIAN—
Operation and maintenance
of navigation devices, etc.

A Wido %
“Waits ¢

Griety of
Fast Gr@rﬁ.ﬁned< iities

4. TV-RADIO BROADCAST-
ING—Studio technician, con-
trol room operator, TV camera-
man. FCC licensed operator.

5.INDUSTRIAL TELEVISION—-
Installation, operation servic-
ing of closed circuit TV systems.

6. AIRCRAFT RADIO—Flight
tester, control tower opera-
tor, radio operator.

7. AUTOMATION ELEC-

TRONICS — Specialist on
electronic instruments and auto-
matic controls.

e J 7 én "‘e

S of

8. TWO-WAY RADIO—Op-

eration and maintenance of
police, taxi, bus, truck communi-
cations systems.

9. REMOTE CONTROLS—
Laboratory specialist on
servo-mechanisms, guided mis-
siles, radio-controlled devices.

10. COMPUTERS—Install

and maintain  Electronic
“Brain” devices for office and
industry.

...PLUS MANY OTHERS

Scores of jobs like those above in the technical end of Television-
Radio-Electronics are open to men with proper training. Hundreds HOME MOVIES
of DeVry graduates hold jobs like those. Many prepared at home W Toan e e e setar
and then we helped them get started. Hundreds had no previous and ma"yyreeh ofpi"'s"u:_
technical training, no high school diploma, and while training tive film. Run them off
never left home nor quit their jobs. Many were married men. yourself. How clear the A "
Some paid for their training by repairing TV and Radio sets in basic principles of Elec- [ > > g A
their spare time. tronics can be 1 - -

OSCILLOSCOPE |

DTI's program helps you do this because it is different. You get ;”i"‘ this help- — :
. . 2 A vl training aid y . -
on-the-job type experience, clear explanations. You build and . a DT ex- & M i

keep your own test equipment, as you perform over 300 practical
projects. You use visual training HOME MOVIES and the remark-
able Electro-Lab. You may even build a fine quality 21-inch
Television set, if you wish.

TRAIN IN OUR WELL-EQUIPPED LABORATORIES

If you prefer, you can get all of your training in our great Chicago
Laboratories. Friendly, capable instructors work closely with you,
as you learn about the commercial equipment you encounter
later in the field. Students use this fine equipment, including the o |
broadcasi-type cameras, monitors, microphones, etc. in our TV- zademark
Radio studios . . . the color TV sets . .. the test instruments, etc. HERE’S ALL YOU DO

Send coupon for details. If you are 17 to 55 and want to prepare to get into a fleld

EMPLOYMENT SERVICE illaess ey Eidlcemiana, Bl ion AL thepeuad
Placement is the “payoff’” in any training program. We have e i
close contact with many employers in our field. We are proud for @ wonderful future for yourself and your loved anes:
of our graduates—for they have done us proud! That's why we Member of National Home Study Council
believe we can help you get started. And if you are thinking of
going into business for yourself, we help you there too.

IMPGRTANT FACTS ABOUT MILITARY SERVICE
We have valuable information showing how to make the most of
your service in the Armed Forces. Mail the coupon.

clusive!

i | 5 LI
EXCLUSIVE ELECTRO-LAB* V“Tﬁng

Wiring diagrams show up through the transparent VOLTMETER

base. You follow each diagram, making scores of
circuits. Parts are mounted quickly . . . eosily with
spring clip connectors. Over 300 projects include ——00
the building of a 5-inch Oscilloscope and a Vacuum
Tube Voltmeter . . . both valuable test instruments.

DEVRY TECHNICAL INSTITUTE
| 4141 Belmont Ave., Chicago 41, Il., Dept.RN-12-M
|

) t would like a copy of "Electronics and YOU” showing many oppor-
® De¥ry. 2\ tunities in Television-Radio-Electronics, and how DTl may prepare me
| for a start in this billion dollar field.

Of the opportunities listed above, | am interested in No.

Name 2 Age

PLEASE PRINT

One of America’s Foremost Electronics Training Cenfters

D:VRY TECHNICAL INSTITUTE [ et

Formerly DeForest’s Training, Inc. City - Zone State

4141 BELMONT AVENUE, CHICAGO 41, ILLINOIS RS i ind

December, 1956 ' 5
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CBS, leading manufacturer of power transistors
for automobile radios and industrial equipment,
offers you new low-cost power transistors de-
livering up to 10 watts output in Class B! Now
you can build a variety of economical transis-

NOW torized amplifiers capable of real power output.
LOW- CcCO ST The 2N255 and 2N256 PNP alloy-junction
e SRS s . germanium transistors are designed for six- and

POWER twelve-volt battery operation respectively . . .

ideal for mobile use. They feature high power

TRANSISTORS! coupled with high current. amplification and

their construction permits high heat dissipation.

Check the typical operating data. Order the
2N255 and 2N256 from your CBS Tube dis-
tributor . . . they are available now!

TYPICAL OPERATING DATA

2N255 2N256
Battery voltage 6 12 volts
Class B push-pull output 5 10 watts
2N256 ... $3.45 Class A-output 1 2 watts
Distortion at max. output Less than 10 per cent :
Power gain, Class A 24 27 db '
Total max. dissipation* 6.25 6.25 watts :
Alpha cutoff frequency : 200 200 ke
*With chassis as heat radiator.
2N256 . .. $2.95 Free . .-. “CBS Power Transistor Applications”

This easy-to-read booklet gives data and operating
notes for the CBS 2N255 and 2N256 in addition to
six simplified power transistor circuits: Regulated
power supply . . . code practice oscillator . . . d-¢

voltage multiplier . . . relay control
. .. portable phonograph . . . and mo- 0 u';"'::o"“
bile public address system. It’s free Y,

.. . from your CBS Tube distributor. /e
Or write direct. Ask for CBS Power

Transistor Applications, PA-16.

Reliable products

through Advanced-Engineering

semiconductors

CBS-HYTRON

Semlconductor Operations, Lowell, Mass.
A Division of Columbia Broadcasting System, Inc. -
é . RADIO & TELEVISION NEWS
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WE GUARANTEE
YOUR FCC LICENSE

t. If you fail to pass your Commercial License
: exam after completing our course, we guaran-
tee to continue your training, without addi-
tional cost of any kind, until you successfully
* obtain your Commercial license.

2 Here's proof FCC Licenses are often se-
cured in a few hours of study with our

coaching at home in spare time . . .

MONEY MAKING

FCC

Commerciql

LICENSE

INFORMATION

An FCC License can be
your Guarantee of Success in Electronics

EMPLOYERS MAKE OFFERS LIKE THESE TO
OUR GRADUATES EVERY MONTH!

Letter from nationally-known Airlines: *‘Radio Operators -and Radio Me-
chanics are needed for our company. Periodic wage increase with oppor-
tunity for advancement. Both positions include many company benefits such
as paid vacations, free flight mileage allowance and group insurance.™
Letter from nationally-known manufacturer: “We have a very great need
at the present time for radio-electronics technicians and would appreciate
any helpful suggestions that you may be able to offer.”

These are just a few of the examples of the job offers that come to our

office periodically. Some licensed technician filled each of these jobs; it
could have been you!

Name and Address License  Time OUR TRAINEES GET JOBS LIKE THESE EVERY MONTH

Walter Eggers, Pacific Grove....... 1st 12 weeks CHIEF ENGINEER

. . ‘‘Since enrolling with Cleveland Institute I have received my
Paul Reichert, West Salem, Ohio....2nd 10 weeks 1st class license, served as a transmitter engineer and am now
HGI"Old PhiPPS LaPori‘e Indiana lSi’ 28 weeks Chief Engineer of Station WAIN. Also have a Motorla 2-Way

' A T Service Station. Thanks to the Institute for making this
John H. Johnson, Boise City, Okla....2nd 12 weeks possible.’”
N Lewis M. Owens, Columbia, Ky.

James Faint, Johnstown, Pa......... 1st 26 weeks

WE CAN PROVIDE HUNDREDS
OF NAMES IN YOUR AREA ON
REQUEST

: Cleveland Institute of Radio Electronics

TEST ENGINEER

““I am pleased to inform you that I recently secured a position
as Test Engincer with Melpar, Inc. (Subsidiary of Westing.
house). A substantial salary increase was involved. My
Cleveland Institute training played a major role in qualifying

me for this position.'’
Boyd Daugherty, Falls Church, Va.

Desk RN-97 4900 Euclid Ave., Cleveland 3, O.

' Please send Free Booklets prepared to help me
# ;;‘»’n‘ get ahead in Electronics. 1 have had training or’
4 experience in Electronics as indicated below:

[] Broadcasting
[] Home Experimenting

|j Military
[J Radio-TV Servicing
[] Manvufacturing

[] Amateur Radio

[] Telephone Company
[ Other

In what kind of work are you In what branch of Electronics

ALL THREE BOOKLETS License now engaged? . | are you interested?
Exams !
FREE‘ T
. 2 | Address [
- CARL ﬁr 5M}'EH, l:pn:ulf‘hg ﬁ:.-m Ber I o ) Tome State %
1

Special Tuition Rates to Members of Armed Forces

December, 1 'iEE" .
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v That Grows

= One Economical Step a1 a Time

e M%Ez
SPEAKER
BUILDING

BLOCK
PLAN

Befere you spend a dime for high-fidelity
speakers, Electro-Voice lets you hear the
improvement as you build from a single
speaker to a multi-speaker system. Unique
E-V Systems Selector lets you dial your
own system—you hear in advance how each
new speaker component enhances the illu-
sion of musical reality!

Follow the E-V Building Block Plan, start
with a single speaker, add compatible com-
ponents as budget permits. Here’s how:

START with E-V Aristocrat corner folded-
horn speaker enclosure and E-V Model
SP12B full-range coaxial loudspeaker.
Speaker and enclosure just $102 Net! Or
buy only the ready-to-assemble Aristo-
crat KD6 enclosure kit,..............$39.00 net.
STEP UP your enjoyment by adding E-V
Model T35B VHF driver (for those silky
highs), Model AT37 level control and Mod-
el X36 crossover. Complete system and
enclosure just .o $136.50 net!

OR STEP UP by adding Model T10A HF
driver with Model 8HD horn, Model AT37
level control and Model X825 crossover
for more mid-range response. Complete
system and enclosure just $185.50 Net!

COMPLETE your integrated Electro-Voice
reproducing system by adding ALL the
components listed to your basic Model
.SP12B speaker. Separate controls for the
Brilliance and Presence ranges compensate
for room acoustics and individual tastes.
Your total for all components and enclo-
SUFE JUSH v $220.00 Net!

From start to finish, every step of the way,
you’ll thrill to music reproduced as only
Electro-Voice ‘Listeneered’ components
can reproduce it!

Electro-Voice, manufacturer of the most
complete high-fidelity product range—
speakers, speaker enclosures, systems, am-
plifiers, preamps, tuners, phono cartridges,
Do-It-Yourself enclosure kits and micro-
phones. Available everywhere.

SEE YOUR ELECTRO-VOICE DEALER TODAY!

ELECTRO-VOICE, INC. o  BUCHANAN, MICHIGAN
Canada: E-V of Canada Ltd., 1908 Avenue Road

ad,
Toronto, Ontario. Export: 13 East 40th Street,
New York 16, U.S.A. Cables: ARLAB

FACTORY

E HAVE received a great deal of
correspondence of late dealing with
the pros and cons of factory TV serv-
ice plans. The average independent
service technician states in no uncer-
tain terms that factory TV service will
rob him of his present customers and,
in some cases, will ruin his business.
Others question the wisdom of factory

TV service, feeling that there will be

long delays from the time a customer
reports his troubles to the time when
such factory technicians might show
up at the customer’s home. Still others
fear that the manufacturers will sell
components to their selected group of
technicians at lower cost than to the
independents.

No one can foretell, at least at this
writing, as to how far the manufac-
turer will go in spreading his web of
TV service. Some feel that the set
makers will confine their operations to
the large cities from which they have
received the bulk of consumer com-
plaints. Others feel that factory TV
service will be limited somewhat to a
regional operation; and still others
feel that if such service procedures are

‘profitable to the manufacturer, even-

tually all sets made by a particular
company will be serviced directly
through its own facilities.

Factory service is not new. The RCA4
Service Company, for example, has
been operating successfully for many
years. Other factory service depart-
ments are in the making or have al-
ready begun operations. We have re-
peatedly asked the question as to
where the manufacturer would go for
his technical talent and have received
several entirely different answers.

The majority of set makers appar-
ently will attempt to use established
independent technicians or service
dealers. Most of these dealers carry
several different brands of TV sets. It
would appear, then, that if each manu-
facturer attempts to woo a techni-
cian, specializing in several different
makes, eventually there would result
a situation leading to piracy. Available
technicians then would find themselves
in the position where they would ac-
tually have to either continue to be
wholly independent or to join forces
with a particular manufacturer.

It's a ticklish and somewhat com-
plex situation, and after discussing the
pros and cons of factory TV service
with service executives of the com-
panies there is little doubt that their
intentions to go ahead are very real.

The consensus of the set manufac-
turers is that they have been literally
forced to take over TV service as a
“protection for their customers.” They
claim that with the wide acceptance
of color TV, they would risk the fu-

www americanradiohistorv com

TV SERVICE

ture  of their products if they relied
upon “non-factory trained” personnel
to maintain their receivers. They feel
that their own technicians, being sup-
plied with essential test equipment and
know-how, will, through special train-
ing, be able -to serve the customer
more promptly and with replacement
parts and tubes of their own make
which would not otherwise be assured.

Most of the industry leaders have
high praise for TV service technicians
throughout the country. Only recently
Mr. Frank Folsom, president of RCA,
declared: “There can be no doubt that
one of the most important contribu-
tions to the tremendous growth of
television in the past ten years has
been the high quality of work being
performed every day by the nation’s
television service - technicians.” Mr.
Folsom also added: “We are proud to
pass along all the color experience of
the RCA4- Service Company team to the
thousands of independent servicemen
and organizations who will service an
overwhelming majority of the new
color sets.”

Other industry leaders have not
been so complimentary in their re-
marks. In talking with them we
learned that the feeling runs high in
favor of factory service which will
serve, they claim, as an aid in main-
taining good customer relations. Others
feel that direct control of factory-
made components will provide better
service; and while we doubt that the
average technician would agree with
this philosophy, nevertheless there can
be no question as-to their future ob-
jectives.

We have personally had the oppor-
tunity to check both so-called factory
distributor service, as well as inde-
pendent TV service—neither of the
two has shown any particular advan-
tage over the other.

In the former case, there were re-
peated delays, after the set was re-
ported out of order, before a techni-
cian showed up to perform his duties.
There was also an occasion where a
technician came to service a color set
without any of the essential test
equipment required.

On the other hand, an independent
diagnosed high-voltage failure as being
due to a ‘“burned-out transformer.”
Actually it amounted to nothing more
than a faulty 2-watt resistor.

We cannot tell at this time whether
or not “factory TV service” will be
compatible or an improvement over
existing techniques, but we have no
reason whatsoever to believe that any
serious threat exists for the progres- .

- sive independent service technician
who is well established and operates
his business as a professional. O. R.

RADIO & TELEVISION NEWS:-
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the only COMPLETE catalog
for everything in electronics

® Latest Hi-Fi Systems and Components
® Super-Value KNIGHT-KITS @ P. A.
Systems and Accessories ® Recorders and
Supplies @ TV Tubes, Antennas, Acces-
sories ® Amateur Receivers, Transmitters,
Station Gear @ Test and Lab Instruments
¢ o Specialized Industrial Electronic Equip-
il ment @ 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
of quality electronic equipment at lowest,

Woe s

FEATURING

R LN

(ondld Moat: Caseplite Strvkes,

SRR e K&?%}kxx&%mm%mﬁ

money-saving prices. Get every buying advantage

SUPER-VALUE knight-kits: Finest electronic B
% cquipment in_money-saving Kit form —Test 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. @
j EVERYTHING IN HI-FI: World’s largest selection send for the leading e
©  of quality Hi-Fi components and complete music electronic supply guide - =
% systems—available for immediate shipment from = - L AN
stock. Own the best in Hi-Fi for less! . b AR® W
L ) : U bt il
b T l ALLIED RADIO CORP., Dept. 1-M-6 R
g &_&_

EASY-PAY TERMS: Only 10% down, up g 100 N. Western Ave., Chicago 80, li. o

to 18 months to pay. Available on orders over $45.

Fast handling—no red tape. [] Send FREE 356-Page 1957 aLLIED Catalog.

World’s Largest Electronic Supply House

_ 0%3617(/\,%@&)1, IName .........................................
‘ !ALLl D RADIO IAddress...'...........;.........‘. .......

December, 1956
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GENERAL ELECT

G-E
GOLDEN CO-AX
12-inch
Dual Coaxial
Loudspeaker

Combines a 12-
inch woofer, a 234-
inch tweeter, and
built-in electrical-
mechanical crossover system. Handles 25
watts of power. Distortion free

response—40 to 15,000 cycles... $4495

G-E CONVERTIBLE
20-watt Amplifier and Pre-Amp

Dual chassis design for independent in-
stallation or use as a complete unit. This
flexible, low-cost component

’ $9995

provides7 panel-mounted controls.

10

USICAL ENJOYMENT!

Loveliest of all—the gift of great music through the years.
Awakened for you now in new splendor by the magic wand of
General Flectric Hi-Fi. Here are camponents for a lifetime of superb
musical enjoyment. Ideal for anyone who appreciates the finest.

The incomparable General Electric cartridge puts new brilliance in
your favorite recordings at modest cost. Ranging upward, you’ll find
General Electric speakers, the sensational 20-watt Amplifier and Pre-
Amp, and other superb components each adding in its unsurpassed way
to a quality of reproduction famous in professional circles. Fortunately,
all General Electric components are sensibly priced. Examine them at
your local dealer’s, or write today for our free booklet of new Hi-Fi
ideas. General Electric Company, Special Products Department, Section
R15126, Electronics Park, Syracuse, New York.

Progress ls Qur Most Imporfant Product
GENERAL @ ELECTRIC

RADIO & TELEVISION NEWS
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RCA INSTITUTES, INC.

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

Decgml;er. 1956

The instruction you receive and equipment you
get (and keep) will start you on your way. Pay-
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-126.
350 West Fourth Street New York 14, N. Y. |
Without obligation, send me FREE CATALOG
on Home Study Courses in Radio, Television
and Color TY. No salesman will call.

Nome
- Please Print

Addr
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New...For Your

Precivsm_‘i”pn\ Johs

PROTO Professional-Quality
ELECTRONICS HAND TOOLS!

IF YOU'RE IN ELECTRONIZS . . . indus-
trial or service...you need the rugged
strength, firm grip and perfect
balance found in this broad line of
job-engineered tools. Many tough
problems can be made easier with
PROTO:

Hex Nut Drivers « Pliers » Screw-
drivers * Wire Strippers ¢ Nippers
Snips* Ratcheting Wrenches
Midget Wrenches * All-Angle Drill
Grab-Alls « and many other tools.

See them—buy them off the mer-
chandiser at your PROTO dealer’s
today. Send 10¢ for catalog of entire
line to PRAOTO TOOLS
2223 Santa Fe Ave., Los Angeles 54, California

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

- N

PROTO2STOOLS

PROfessional TOols

PROTO means

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE ALL-U.H.F. SHIFT, suggested by

the FCC, has run into a storm of criti-
cism in Washington, one equipment

| ‘maker saying that such a move would

| casting,”

be *“. . . most injurious to the public
interest . . .”” and could “. . . jeopardize
the whole future of television broad-
casting in the United States.”

However, it was stressed, u.h.f. must
not be buried. “It is of greatest im-
portance to the future of TV broad-
the Commission was told,
“that u.h.f. television be encouraged
now; that it not be left exposed to the
possibility of withering in a state of
suspended animation pending resolu-
tion at some future time of additional
aspects of its operation. . . . The pres-
ent obstacles to fully effective utiliza-
tion of the u.h.f. channels do not lie
primarily in failure to solve technical
problems: These problems have arisen
principally from problems of econom-
ics and circulation.”

The differences between the ultra-
highs and the very-highs, the comment
to the Commission added, arise
“. . . primarily from conditions of na-
ture. These differences are such that
the service provided by v.hf. TV in
areas of mountainous terrain and cities
with large man-made structures will
normally continue to be superior to
that provided by u.h.f.”

The ultra-highs, members of the
FCC were told, can furnish a highly

.

. satisfactory service to the public
provided allocations are made to take
these factors into account. But v.h.f.
should continue to be assigned to areas
where use of the u.h.f. band would im-
pair service to the public.”

CALLING THE ALL-U plan a radical
one, one broadcaster declared that
there are too many vital questions to
be answered before anyone can deter-
mine if the shift is a proper one; the
move, it was noted, could entail too
high a price in terms of service and
cost to the public.

It will be necessary, the broadcaster
added, to “. . . explore whether or not
statistical data from field-intensity
measurements of u.h.f. stations can
properly take variables (actual service
ranges of u.h.f. and v.h.f. under varied
conditions) into consideration . . . since
it is difficult to take average projected
conditions and know if they would be

. singularly applicable in specific
circumstances.”

The Association of Federal Com-
munications Consulting Engineers also
told the Commission that it found
fault with the all-U idea. The u.h.f.
formulas offered by the FCC’'s engi-
neers were described as over-simpli-
fied; they cannot be used to gauge loss
or gain of population. In addition, it
was said, the departures from the av-
erages are so great on the high bands,

NEW TV GRANTS SINCE FREEZE LIFT

Continuing the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.

www americanradiohistorv com

STATE CITY CALL CHANNEL FREQUENCY POWER?*
Florida Jacksonville WFGA-TV 12 204-210 316
Indiana Roanoke WPTA 21 512-518 251
Louisiana New Orleans - 32 578-584 229
Oregon Coos Bay 16 482-488 20.5
South Dakota Aberdeen KDHS 9 186-192 1.58
Texas Ipine - 12 204-210 .59
Wyoming Riverton 10 192-198 64

NEW CALL LETTER ASSIGNMENTS

Connecticut Hartford WHCT 18 494-500

Formerly

WGTH-TV
New York Rochester WROC-TV Si 16-82

Formerly

WHAM-TV
Tenrtessee Knoxville WATE-TV 6 82-88
*F RP = (effective radiated power, kw.) ) i
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. C. Lane, 8.5., M.A.
Presndeni Rodio-Tele-
vision Trcmmg Asso-
ciotion. Executive
Director, Pierce School
of Radio & Television.

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  All these facts mean that good jobs will be fooking 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 | send ‘ 10-FM-TV
/ ‘you. Many of my graduates who now hold down good paying technician jobs started %EHN[C[AN
with only grammar schaol training. AINING

If you have previous Armed Forces or civilian radia experience you can finish your
training several months earlier by taking my FM-TV Technician: Course. Frain at FM-TV
home with kits of parts, plus equipment to build YOUR OWN TV RECEIVER ALL TECHNICIAN

g FURNISHED AT NO EXTRA COST! TRAINING
uper-He

- "‘"’fj Recelvet - After you finish your home study training in the Radio-FM-TV Technician Course or
2 the FM-TV Technician Course you get two weeks, 50 hours, of intensive Laboratory — 3
work on modern electronic eguipment at our associate school in New York City, RTTA’s Color TV

Techmc:an Course
: One of the nation’s largest
Pierce School of Radio & Television. ol e romion M hitavtizerelbng
a murketers Sylv an ia Electric
Products Inc. in its continuing

% & COLOR TV TECHNICIAN COURSE—AII new! Learn the latest. Be prepared for those | Sio.s cosis Sn i

sponsoring the RTTA Color

Color TV servicing profits ahead! Contains the most up-to-date servicing data, pro- | Television Technicinn Coues.

. . \\ viluble to Authorized Syl-
cedures and circuits. vania Dealers.

My School fully approved to train Veferans under
new Korean G. I. Bill. Don’t lose your school bene-
fits by waiting too long. Write discharge date on
coupon.

7 Combination Voltmeter-
Ammeter-Ohmmeter

LEARN BY DOING

As part of your training | give you the equipment you need to set up your own home
laboratory and prepare for o 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. Stight extra cost for larger sizes.) . . . also a Super-Het Radio
Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter-Ghmmeter, C-W Tele-
phone Transmitter, Public Address System, AC-DC Power supply. Everything supplied, MAIL THIS COUPON TODAY!
including all tubes.

EARN WHILE YOU LEARN Almost from the very start you can earn extra
money while learning by repairing radio-TV sets for friends and neighbors. Many of
my students earn enough each week to pay for their entire training from spare time
earnings . . . start their own profitable service business.

FCC COACHING COURSE Qualifies you for Higher Pay! Given to ali
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radic-TV

YOU GET
THESE

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

Dept. RT=12C, 52 East 19th Street, New York 3, N. Y,

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE SAMPLE LESSON,
and FREE oids that will show me how I can moke TOP MONEY IN
TELEVISION. 1 understand ! am under no obligation.

{PLEASE PRINT PLAINLY)

that demand on FCC license! Full- fraining and preparation af home for your FCC pome A
license. Address
City. . Zone, State.

{7 Color TV Course
{3 Rodio-FM-TY Technician Course Write discharge date

Radio-Television Training Association
[ FM-TV Technician Course

52 EAST 19th STREET ¢ NEW YORK 3, N. Y. ey -

Licensed- by the State of New York @ Approved for Yeteran Training . gum ws s s 2 mm .
December, 1956

E N EEERENam

-
(]
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All new ultra-compact

amplifier

SONOTONE HFA-150

15-WATT POWER AT A 10-WATT PRICE!

Noamplifier on the market today can
compare with the all-new Sonotone
HFA-150. Full 15-watt power—
superb sound —plus more new, use-
ful “firsts” than any other amplifier
at any price.

ONLY 3 HIGH—12'" WIDE! For the
first time, a complete power and con-
trol amplifier this compact...without
an iota of performance being sacri-
ficed to compactness. The ultra-
smart cabinet cover is available in a
choice of colors—another Sonotone
first!

SIX INPUTS! For the first time, a
quality amplifier in this price range
that gives you single switch choice

of 6 inputs. Three of these inputs
have individual pre-set level controls!

'SEPARATE CONTOUR CONTROL! For

the first time you get new, exclusive
push-pull rumble and noise filters.
Bass, treble and volume controls
with a separate continuous contour
control, infinitely variable from flat
to 26 db of contour compensation.

The Sonotone HFA-150 is, unques-
tionably, the greatest value in fine
high fidelity components in many
years. Make seeing and hearing it a
“must’’! ’

ONLY $793° NET

Optional cover $3.50 Net

Write for detailed information without obligation to:

Electronic Applications Division

MAY,

<
$:m:”¢,
'

53
“INC-®

o FIDg,
Iy

RV

SONOTONE" corroraTiON

ELMSFORD, N.Y.
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www americanradiohistorv com

due to terrain and miscellaneous fac-
tors, that average curves cannot be
used in connection with measure-
ments made at uh.f. Actual tests on
operating stations are necessary to ar-
rive at plausible conclusions, the engi-
neers reported to the Commission.

THE SIZZLING BOOSTER STATION
issue, raised by Governor Ed Johnson,
when he authorized a booster to con-
tinue operating (and since that ap-
proval many others have also begun
operating with his blessing) even
though the FCC said such operation
was illegal, is still up in the air.
Commenting on his move, the Gov-
ernor told one of the Commissioners
that the approved translator system
was “. . . splendid for the Atlantic Sea-
board, but it is not necessary in the
Rocky Mountains.” Stations in the
west, the Colorado chief said, were
“. .. thousands of miles apart . ..” and
they were separated by mountains.
Asking the Washington authorities
“. .. What is wrong with two systems
in this big United States?”, the former
chairman of the Senate Commerce
Committee went on to tell the FCC
that “. . . just because you have found
something that fits the area with
which you are familiar, please don’t
force it down our throats arbitrarily.”
The fiery legislator also tore into
the Commission for taking no action
against the community TV stations,
but going “. . . out of its way to clap
the booster system down.
“Why,” he asked the FCC, ‘“‘are you
picking on us mountain folks? We are
people, too.”

DEVELOPMENT OF HIGHER POWER
transmitting tubes to permit the Air
Force to contact aircraft higher and
farther away than with present equip-
ment has been announced by the Air
Research and Development Command.

In one case, the new tubes have been
used in a one-kilowatt u.h.f. amplifier
to provide a ten-fold increase in
ground-to-air communication trans-
mitting power. The power was chosen
to afford the most efficient range, with
the least interference, and at the low-
est cost level. The modulator portion,
it was said, operates at a distortion
level less than three-fourths of one
per-cent, which is unusually low for
equipment of this type.

The entire amplifier unit weighs less
than a ton and is composed of pream-
plifier and remote control, radio-fre-
quency amplifier, power supply, cool-
ing, power control, and modulator
units. The amplifier was described as
multi-purpose in design and function;
its communication facilities can be
permanent or mobile and can transmit
voice or data signals.

The importance of this equipment
can also be evaluated in terms of in-
creased safety for Air Force personnel.
In the past, aircraft often were lost
only because they were beyond the
range of radio contact. With the in-
creased power provided by this new

(Continued on page 132)
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‘When your authorized Pickering Dealer is demon-
strating the revolutionary new ISOPHASE SPEAK-
ER, please, don’t look behind it for the orchestra.
Take our word for it—these magnificently realistic
sounds are coming from the.curved diaphragm it-
self. “Unbelievable,” “extraordinary,” “breathtak-
ing,” and “window-on-the-studio quality” are some
of the comments we've heard from dealers and cus-
tomers alike. But don’t be persuaded by mere words
alone. Hear it for yourself.

The Pickering ISOPHASE SPEAKER uses the elec-
trostatic principle to recreate musical sounds with
a degree of realism unattainable in conventional
speakers.

The ISOPHASE reintroduces the original sound

into the air at a low velocity—instead of at a high
velocity as in ordinary speakers. In addition, the
ISOPHASE generates sound in phase from the entire
surface of its large curved diaphragm—instead of
from a point source as in conventional cone speak-
ers. Thus the sound reproduced by the ISOPHASE
closely approximates the unit-area energy of the
original sound entering the microphone in the
studio or concert hall.

Unlike ordinary speakers, the ISOPHASE does not
“break up” at high frequencies. And because of the
inherent linearity of the push-pull electrostatic de-
sign, harmonic and intermodulation distortion are
virtually nonexistent—a tremendous advantage over
conventional speakers. For further details, plcase
write Department C-13,

EXPORT: AD. AURIEMA. INC..

cobevbocea .

December, 1956 .

PICKERING & CO.,

77
Protessional Audio Components C(E ;ﬁz %J& Z&%/ V70

Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. C-13

INC.

fewr

OCEANSIDE, N.

Y.

69 BROAD ST., NEW YORK / CANADA: CHARLES W. POINTON LTD., 6 ALCINA AVE.. TORONTO

Ve difforernce

www americanradiohistorv com
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NEVER AGAIN need you miss a sale because
your “packaged” PA equipment wasn’t designed
for a specific commercial installation—and your custo-
mer wouldn’t stand still for an expensive custom
design. Meet BOGEN’s FLEX-PAK public address line.
Here's true portability. Here's easy servicing. And
here’s all the flexibility, performance and dependa-
bility yow’ll need to satisfy 90% of your commercial
applications — without going back to the manufac-
turer's “custom division” for expensive (i.e., hard-to-
sell) special designs. And, thanks to FLEX-PAK design,
«your cost-conscious customer need buy only the equip-

T

ment he needs —and you can see him later about
additional features. (Note that record player mounts,
locking panels, remote controls are all separate acces-
sories.) You can offer these systems in every price
range, at practically every popular wattage, in three
handsome BOGEN FLEX-PAK series: LX, L and K.

(1) Get in touch with your BOGEN representative imme-
diately, or (2) mail for all FLEX-PAK specifications and
prices by checking the coupon on the facing page.
NOTE: we also supply famous-make indoor and out-
door speakers, microphones and other accessories for

-all your BOGEN public address system installations.

5
www americanradiohistorv com &
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HOW’S THIS FOR EASY SERVICE
... EASY INSTALLATION

LOOSEN 4 THUMBSCREWS AND
THE LID’S OFF for easy access

for fast servicing.

4 THUMBSCREWS ATTACH

ACCESSORY RECORD

PLAYER MOUNT. (Note:
“cooling area” protects

phono mechanism.)

WRITE-IN ON EACH
GAIN CONTROL
prevents embar-
rassing mistakes
in volume
settings. (Easy to
erase markings.)

LOCKING PANEL
(accessory) protects

in easy-sliding accessory wall-

mount bracket.

BRIEFCASE PORTABILITY
thanks to slim design, handy
on-end carrying straps.

against tampering with
settings. Covers entire

A BOGEN FLEX-PAK PA SYSTEM FOR EVERY USE...EVERY BUDGET

‘The amplifier-control units shown here are representative of more
than twenty different models available to you—in all desired wattages;

DELUXE “LX"" SERIES

LX30 30-WATTS

4 Microphone Inputs
(panel switch converts
one mike channel for
phono or tuner)
Built-in Remote Gain-
Control Circuit
Exclusive Anti-Feed-
back Control

Speech Filters

Separate Bass and

Treble Tone Controls

Size: Height: 53%”
Width: 1614~

LX680 60-WATTS

with accessory LPA-4
4-speed Manual Phono

Except for slightly
greater weight (29%
Ibs. without phono) and
added power, the LX60
has same features and
controls as LX30 shown
above.

LPA-3 (3-speed) or
LPA-4 (4-speed) phono
mount includes manual
record player,pan,legs,
end pieces, couplings
for easy mounting.

Depth: 13”7
Wet.: 25 Ibs.
- >

SUPERB “L” SERIES

L330 30-WATTS

with accessory LPA-4
dManual Phono

3 Microphone Inputs
(panel switch converts
one mike channel for
phono or tuner)

Speech Filters
Separate Bass and
Treble Tone Controls
Size: Height: 53%”
Width: 1414~

Depth: 13”7
Wgt.: 24 1bs. without
phono

PREAMPLIFIER
CONTROL

5 Separate Microphone
Gain Controls plus
Master Gain Control.
1 Microphone channel
converts to phono or
tuner with selector
switch on panel.

Illuminated Level
QVU) Meter.
Separate Bass and
Treble Tone Controls—
plus Speech Filters for
four microphone
channels.
Size: Height: 5%”
Width: 1614”

handsomely finished in dark gray with brushed aluminum face plate.
Dealer net prices range from $45 to $155 for “full control” amplifiers.’

ECONOMICAL “K”
SERIES

K130 30-WATTS

with accessory KPA-3

Manual Phono

1 Microphone Input

1 Phono Input

Speech Filter

Separate Bass and

Treble Tone Controls

Size: Height: 6%4”
Width: 14~
Depth: 87

Wgt.: 16 Ibs. without
phono

KO0100
100-WATTS

Powerful line ampli-
fier. Built especially
for long-term, depend-
able performance with
no service problems.
Size: Height: 73"

Width: 1737

Depth: 6%%”
Wgt.: 28 lbs.

Depth: 117

control panel, not just Wet.: 20 1bs

on-off switeh.

MAIL THIS COUPON TODAY FOR DESCRIPTIVE BROCHURES AND PRICES

Dept.MX, David Bogen Co., Inc., P. O. Box 500, Paramus, N. J.

Gentlemen: Please send me descriptive literature and price
nformation on your BOGEN FLEX-PAK public address equipment.

] NAME
7 4 o ea FIRM .
;‘ e check one [ dealer [0 jobber [0 sound specialist
> 9 ADDRESS
CITY. ZONE STATE

PUBLIC ADDRESS SYSTEMS

A UNITRONICS CORPORATION AFFILIATE

[0 Please send me 24-page, illustrated brochure, ‘“ What You Should
Know About Sound Systems.”

[J Please send me your 56-page, illustrated book, *‘Understanding
High Fidelity,” by L. H. Bogen and L. Biancolli. (I enclose 25¢.)

aricanradiohistorv com
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You Can T ain a Home for Good Pay Jobs in

RADIO-TELEVISION

Fast Growing Industry Offers Good Pay, Security, Bright Future

' 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
3 Wgrowth. Radio, Television are both growing. Need J. E. SMITH
./ for trained technicians is increasing! Founder

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

iy A SRRV S £ rionce with Klts N R.L Sends
Add to Your Income Sturtmg SOOM o e e sty e

As part of N.R.I. Servicing Course you bu1ld

Muke 5]0.5]5 a WEEk Exfru AC-DC Radio Receiver and Vacuum Tube Volt-

meter shown below. Use them to make tests,

duct =

FixingSetsinYour SpareTime conduel exeert; -

experience. All T

equipment yours to |
keep.

Soon after enrolling, many N.R.I. students
start earning extra money fixing neighbors’
radio sets. Many earn enough extra to pay
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 I
at home for Radio-Television. Mail Postage

Free posteard for Sample Lesson. See how

j practical it is to learn at home. Get 64-Page
I Catalog, too. See equipment you get, out- =
lines of courses, facts about opportunities in

;};legfwciv;ier;{rgngcggs.yl'?rices of N.R.I. Courses N@See O'her slde “@

- = = == CUT OUT AND MAIL CARD NOW  cn mum =

SAMPLE LESSON e
AND CATALOG

The ABC's of
SERVICING

This card entitles you to Actual Lesson on Servicing, shows

N.R.I. Training leads to good pay jobs like these. BROADCASTING:
Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and
Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi.
SHIP AND HARBOR RADI1O: Chief Operator, Assistant Operotor, Radiotelephone
Operator. POLICE RADIO: Tronsmitter 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- I
mitter Design Technician . . . AND MANY OTHERS.

N.R.l. TRAINED THESE MEN

Thanks N.R.l. for Good Start Quit Jobto Start Business

“Right now I am doing “I decided to quit my 5
spare-time repairs on job and do TV work full E 2:-\‘; y::ucle;xrln Radio-Television at home. You’'ll also receive
Radios and Television. i@ fioPgave Y gonk age Catalog.

Going into full time g aW gF @ NATIONAL RADIO INSTITUTE, Dept. E

~ Iimemefin/ibA Washington 9, D. C.

servicing soon.”” C. HIG- 3 KLINE, Cinecinnati,
GINS, Waltham, Mass. J"’l 1 Ohio Please mail me the FREE sample lesson and 64-Page
Catalog. (No Salesman will ecall.)

with Station WHPE N.R.|. Started His Way up
I was a cab driver earn- g Name. dommmmee T TE T FE pemmmm Age ...

ing $35 a week. Then 16
enrolled with N.R.I.

ki operated a successful
Radio repair shop. Then
I got a job with WI’AQ

;:gr r}grv‘vv{/ﬁrlr)lEaH {E,r}xg;\f Nowtesterwith TVmak-

W. WORKMAN, High er.”J.H.SHEPHERD, §' Clty """"""""""""""" Zone.__... State ...
Point, N. C. 1 % Bloomington, Ind. Approved Member, National Home Study Council

vvww.amesicanradiohistorv.com
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YOU BUILE

Broadcasting Transmitter

As part of N.R.I. Communications Course
you build this low power Transmitter,
learn commercial broadcasting operators’
methods, procedures. Train for your FCC
Commerc1al Operator’s License.

N.R.I. Servicing
you get actual

" modern receiver.
~: Learn-by-doing.

& needed parts. By introducing defects

¥ practicing with this

Prachce Serwcmg Communications w:th Kits of Parts N.R.l. Sends

YOU BUILD AC-DC
Superhet Receiver

Course includes all

servicing experience

. You build this Signal Generator.
‘, Learn how to compensate high fre-
quency amplifiers, practice aligning
typlcal LF. amplifiers in receiver
circuits.
Make tests,
conduct ex-
periments.

Vo

you
N.R.

YOU BUILD Vacuum Tube

Use it to earn extra cash |
fixing neighbors’ sets;
bring to life theory

understand texts.

Itmeter

learn from
I.’s easy-to-

Radio-Television Can Give You
a Good Job with a Future

N.R.l. Graduates do important Work
— Get Important Pcy

Chief Engineer
with Station

“I 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.

B TS meEn e

Paid for Instruments
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.

) RS BERNE

Co-csi e |

Has Own Radio-TV
Business

“We have an appliance
store with our Radio and
TV serv1c1ng 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,

<} See Other Side "=

W RSN DEEE

FIRST CLASS

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE
16th and U Sts., N. W.

Washington 9,

D. C.

WWW ameficanradio

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 Broadeasting. Micro-Wave Relay, Aviation and-Police
Radio, Two-Way Communications for buses, taxis, trucks, etec. are
expanding—making more jobs, greater opportunity.

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.I.’s
easy-to-understand texts. Experienced N.R.I. instructors, techni-
cians, specialists devote full time to making sure you get the bes]
and simplest Radio-TV training. Train as fast or as slow as you like

Tested Way To Better Pay

N.R.I. Training is practical, thorough. You get the benefit ol
N.R.I.’s 40 years experience training men for success in Radio-
Television. Most suceessful 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.

AND

CUT OUT AND MAIL
POSTAGE-FREE CARD

SAMPLE LESSON
CATALOG

BOTH

torv coms
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You Can Train at Home o Good Pay Jobs in

RADIO-TELEVISION

Fast Growing Industry OﬂersGood Pay, Security, Bright Future

i Training PLUSOPPORTUNITY istheideal com-
bination for success. Today’s OPPORTUNITY
field is Radio-Television. Over 125 million home
Radios plus 80 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 Broadecasting stations offer
interesting and important positions for techni-
cians, operators. Color Television, portable TV
sets, Hi-Fi, other developments assure future o5

growth Radlo Television are both growing. Need ~ J- E. SMITH
“for trained techn1c1ans 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-T'V. Thousands of
successful graduates say N.R.I’s 50-30 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 basiec 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.1. Sen_ds

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,
conduct experi-
ments, get practical
experience. All
equipment yours to
keep.

Add to Your Income Sturtm ‘Soon
Make $10-$15 a 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
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 Radlo Television. Mail Postage
Free posteard 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
this growing field. Prices of N.R.I. Courses

P P

are low, terms easy.

N.R.l. Training leads to good pay jobs like these. BROADCASTING:

Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Hame and
Avuto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi.
SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone

Operator. POLICE RADIOQ: Transmitter Operator, Receiver Serviceman. GOVERN- N
MENT RADIO: Operator in Army, Navy, Marine Corps, Caast Guard, Farestry Service °

Dispatcher, Airways Radia Operator. IN RADIO PLANTS: Design Assistant, Trans-
mitter Design Technician . . . AND MANY OTHERS.

N.R.l. TRAINED THESE MEN

Thanks N.R.l. for Good Start Quit Jobto Start Business
= ‘‘Right now I am doing “I decided to quit my
spare-time repairs on job and do TV work full
! Radios and Television. = time. I love my “.Yogk
Going into full time and am_going dll right
! ng L ~ finanecially.”” W. F.
|l servicing soon.” C.HIG- "~ KLINE, Cincinnati,
1 b ® GINS, Waltham, Mass. é""‘%‘,‘
N.R.!. Started His Way up

Ohio
Engineer with Station WHPE
“I was a cab driver earn-

“I operated a successful

Radio repair shop, Then ing $35 a week. Then I
I got a job with WPAQ enrolled with N.R. L.
iggr rtl“g:VV{fﬁrI?Ea’r} .?Ag;\f No,\’v testerwith TV mak-
W. WORKMAN, High er.””J. H. SHEPHERD.
Point, N. C. Bloomington, Ind.
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r—_—_

-64-Page Catalog.

@S e Other Sidé
CUT OUT AND MAIL CARD NOW == ===

SAMPLE LESSON {5 :':x;::::ﬁ
AND CATALOG

This card entitles you to Ac'uul Lesson on Servicing, shows
how you learn Radio-Television at home. You'll also receive

NATIONAL RADIO INSTITUTE, Dept. E
Washington 9, D. C.

Please mail me the FREE sample lesson and 64-Page
Catalog. (No Salesman will call.)

Name e Age
Address._..______.__ v B el P | ey
City oot o Zone._ ... State_....__... .

Approved Member, National Home Study Council
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YOU BUILD

Broadcasting Transmitter

As part of N.R.I. Communications Course
you build this low power Transmitter, ¢&
learn commercial broadcasting operators’
methods, procedures. Train for your FCC
Commercial Operator’s License,

N.R.I. Servicing
you get actual

modern receiver.
Learn-by-doing.

needed parts. By introducing defects

'practicing with this

Pruchce Serwcmg Commumcahons wrth Kits of Parts N.R.l. Sends

YOU BUILD AC-DC
Superhet Receiver

Course includes all

servicing experience

YOU BUILD Signal Generator

You build this Signal Generator.
Learn how to compensate high fre-
| quency amplifiers, practlce ahgmng
typlcal I.F. amplifiers in receiver
J circuits.
Make tests,
conduct ex-
periments.

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.

vision Can
Job with a Future

N.R.l. Graduates do Important Work
— Get Important Pay

Chief Englnee}-
with Station

“I 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.

G

v s

X ESE

Puid for Instruments
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. 1
paid for instruments out of
earnings.” G. F. SEAMAN,
New York, N. Y.

Has Own Radio-TV
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.

See Other Side @N

N TETE MDE W

FIRST CLASS

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

BUSINESS REPLY CARD

No Postage Stamp Necessary If Mailed In The United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE
16th and U Sts., N. W,

Washington 9,

2. C.

R

wwvv.ameriﬁa-mﬁadioiistorv.com

ive You

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 Broadecasting. Micro-Wave Relay, Aviation and-Police

- Radio, Two-Way Communications for buses, taxis, trucks, ete. are

expanding—making more jobs, greater opportunity.

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.I.’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

N.R.I. Training is practical, thorough. You get the benefit ol
N.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.

SAMPLE LESSON AND

BoTH FREE

CUT OUT AND MAIL
POSTAGE-FREE CARD
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A new, sleek, long, low ’57 Ford
with the touch of tomorrow. Under
the dash, a fine new Ford radio re-
ceiver, transistor-powered for the
ultramodern touch. And in it, new
low-voltage mobile radio tubes by
CBS . .. new power output transis-
tor by CBS.

That’s only natural. CBS pioneered
the first auto radio tube kit. -CBS
has been a major supplier of tubes
to Ford and other leading auto radio
set manufacturers for years. And
now CBS offers tubes and transis-
tors for the new “hybrid” auto radio
receivers,

Whatever you need for auto radio
replacements — tubes or transistors
— old, modern, or ultramodern —
follow the leading set manufac-
turers . . . replace with CBS.

December, 1956

FORD

FOR ,57 L 28 28

CBS TUBES

FOR ’57.. ]

CBS TRANSISTORS

FOR 'S7

COCOO00CL000000R80E00C0CCOCGO00COCTECAELOEOECETIROCOONOG00O0OC@DODO0O0

9000000000000 020000CC60000008C000000000000C80GC
000000 0000000000300 C00Q000C000000000C606000CE

tubes - semiconductors

Reliable products
through Advanced-Engineering

CBS-HYTRON
Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

21
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Note the space-saving
compact design of this
150 volt DC 5 amperes
Sola power supply for
computer circuits. Panel
height is only 7”.

66 9 0006 2N CODGOG OO 0O 6 D009 0 ¢ 08 0O O CO O EHOS e 0O 00OO0S 00000080006

Space-saving compactness and light weight ... features assured by the exacting
demands of Sola engineers ... are among the many advantages of Sola Constant
Voltage DC Power Supplies for intermittent, variable, pulse or high current loads.
That’s why they specify Sangamo Type DCM Electrolytic Capacitors for the high-

capacitance filter section of these power supplies.

Besides contributing to the space-saving, weight-reducing design of the “Sola CV
DC,” Sangamo Capacitors minimize ripple voliage and insure steady, stable DC
voltage. No further need for heavy, bulky
choke components with their substantial and

often-varying load voltage drops.

Just as Sangamo Capacitors meet the exacting
specifications of Sola design engineers, they
can meet yours . . . no matter how demanding

—regardless of how specialized.

Sangamo DCM Electrolytic Capacitors pro-
vide excellent capacity stability with long life
... exceptionally low equivalent series resist-
ance . . . extremely high capacity for case size
in low vollage ranges. Special design permits
high ripple current without overheating. Can
be supplied in maximum energy contentrating  The Sangqmg.) DCM Electrolytic Capacitor is
of 80-watt seconds with maximum voltage rat-  hovsed in a seamless, drawn aluminum con-

. ~ . . tainer with gasket-sealed molded alkyd
ng of 450 VDC. Maximum capacity value of  resin base thermosetting plastic cover.

337000 mifds. can be supplied at 15 WVDC. Detail of cover construction insures mini-

mum contact resistance in current carrying
members and provides an adequate safety
vent in case of heavy overload.

SANGAMO ELECTRIC COMPANY

CAPACITOR DIVISION « SPRINGFIELD, ILLINOIS
SC56-5

www.americanradiohistorv.com
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f“m >, New heavyweight champion!

- ~5 Hallicrafters new SX-101 receiver employs
‘:@ o T heaviest chassis in industry...incorporates
VQ“‘“‘%‘»“’” - V.EO.feature®...has 2000° disc logging counter.

$X-101
amateur net

$395%

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 . | i
development. Third—it brings you a long list of new features: :

_ Ff\ onl

o Complete coverage of 7 bands—160, 80, 40, 20,15,11-10 meters.
® Special 10 mc. pos. for WWY, plus coverage of major MARS

frequencies. '
o Exclusive Hallicrafters upper/lower side band selection. ;

: %-erél-(i:::{c{lugitggfls with A.V.C. off. e CHICAGO Z4. ILLINOGIS

e *Local oscillator output available for use in heterodyne V.F.O. . WH[:RE THE BEST D 2 AS:Z/V
PLUS: Band in use individually illuminated...built-in crystal e, T
calibrator...antenna trimmer...dual conversion...full gear  COWMINICATIONS ARE BORN

drive from tuning knob to gang condensers...five steps of selec-
tivity from 500-5000 cycles...sensitivity—Iless than 1 microvolt
onall bands...direct coupled series noise limiter...50 to 1 tuning

kn io...
ob ratio...and many more. 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

December, 1956 23
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" CHANNEL MASTER

- DEALERS HAVE SOLD MORE CHANNEL MASTER T-W AND
~ SHOWMAN ANTENNAS DURING THE PAST 60 DAYS THAN ANY
OTHER ANTENNA DURING ANY 60 DAY PERIOD IN TV HISTORY

Isn’t it time you called your Channel Master distributor?

—X 2-Page Spreads

— Full-Color Ads X Full-page Ads

Y Month after month.. ‘
prime TV buying months . . . this &%
continuing series of sales-stimu- ¥
lating ads is creating loads of M¥¥
lively new prospects ... right in &
your own selling area.

55,000,000
ads building new -
‘customers and sales for
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This smartly styled antenna overcomes consumer objection to ugly “rabbit-ear”
antennas. Exclusive “‘Metro-Dyne” electronic tuning brings in pictures sharp -
and clear on all channels. Tuning knob: with channel markings just like a
TV set makes channel selection so easy. It's the most powerful indoor antenna 3
ever developed . . . and it's backed with an UNCONDITIONAL MONEY-BACK N . : -
GUARANTEE. Engineered for Black and White and COLOR ECAR A :

' INDOOR ANTENNA FOR
A medn‘ VHF OR VHF-UHF , Mﬁ
~ ¢

description

model no.

3900

Mahogany & Gold
3901 Biond & Gold
3902 Ebony & Silver
3905 Mahogany & Gold| YHF-UHF

e oo 8
= e

el :
o

ok

Tremendoys ¢

gt i emphasizes
antennas , ,

there 3
Market tog
these fahulo
models,

onsumer resp »
_ nse
esire for hetter TV

e no anteppag on
ay that Compare wn!?ﬁ
us new Chanpe] Master |

OUTDOOR
ANTENNA

NANNNNNNS
The revolutionary new T-W is the very first TV antenna
to use the “Traveling Wave” principle. This unique design
electronically reinforces signals . . . eliminates “ghosts”
and “snow”. . . rejects all unwanted signals and inter-
ference. In gain, froni-to-back ratio, and mechanical
strength, the T-W is unequalled by any other Broad Band
antenna. Engineered for Black and White and COLOR.

{model no. description
350 7-element = =
350-2 7-element stacked &
351 5-element
351-2 S-element stacked}, o
352 3-element s r ” r -
352-2 3-element stacked %E " /
3

Copyright 1956, Channa! Mostar €
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You're Ready
forany Service Job

with

"Quwics Brgineoned”
1[7 qull-pm%t |

1 TVG-2
. Sweep
T Marker
2 Generator

"% Deoler Net $259.95

A complete TV generator plus crystai
calibrator, Sweep 30KC through 216MC.
Width adjustabie from Q through 18MC.
Accurate Marker 4MC through 216MC.
Crystal osciilator for frequencies to
20MC. Provision for Video Modulation.

CRO-2
Wide Band
High Sensitivity

3-inch Scope
Deoler Net $225.00

Flat within 1 db from 20 cycles through
4.5MC. Sensitivity from .018RMS volts
per inch. Positive or Negative internal
horizontal sync. Saw tooth sweep 20

including low capacity probes, 4

% Model 655
i -J’ Wide Range

Audio Oscillator
Dealer Net $135.00

Highly stable RC sine wave genera-
tor. Range 20 cycles to 200 ke in 4
steps. Up to 500 miiliwatt output
at impedances of 10, 250, 500,
5000 ohms or HiZ. Frequency char-
acteristic 1db., 30 to 15k cycles.
Accuracy 3% or 1 cycle.

Model 648A
Dynamic®
Tube Tester

Dealer

Net $129.95

Fastest tester on the market—and fear
turing famous Jackson Dynamic Circuit.
Meter calibrated in Good-Bad, as well as
percent Transconductance. Correct test
voltage for all tubes including latest
600-mtl types. Line Voltage Indicator

,] AC . -':SO = .

|Mi.‘|lIJM!N' C{'

cycles through 50KC. Many accessories A

ROBERT L. SHAW has been named to
the newly created post of national
sales manager for . -

the Radio and Tele-
vision Division of
Sylvania Electric
Products Inc.

He formerly head-
ed the company’s
wholly owned dis-
tributing firm, Vic-
tor H. Meyer Dis-
tributing Corp. Prior to that he was
manager of branch operations, radio
sales manager, and district sales man-
ager in St. Louis, New Orleans, and
Detroit. He joined Sylvania in 1952.

Mr. Shaw will have over-all respon-
sibility for the division’s field sales
force and its distribution.

ES £ Ed

THE ASESA (Armed Services Electro-
Standards Agency), Fort Monmouth,
N. J., has announced that it is expand-
ing its Qualification-Testing Program
in view of a continuing and increasing
need for qualified suppliers of elec-
tronic and electric parts.

To supplement Government testing
laboratories, the ASESA recently in-
augurated an extensive program pro-
viding for qualification testing of
electronic and electric parts in com-
mercial testing laboratories and in the
plants of parts manufacturers. This
program has proven so successful that
it will be enlarged in scope to permit
testing in the plants of electronic
equipment manufacturers.

Equipment manufacturers who feel
that their facilities are adequate for
such testing should contact the Direc-
tor, Armed Services Electro-Standards
Agency, Fort Monmouth, N. J., for
full details on this program.

MAXWELL RATNER has been named
sales manager of General Transistor
Corp. of Richmond
Hill, N. Y. He was
formerly sales man-
ager and develop-
ment engineer of
Germanium  Prod-
ucts Corp.

Prior to his most
recent association,
he was employed by
the research division of New York
University as a project engineer and
project director on the secretariat of
the panel on electron tubes of the Re-
search and Development Board. There
he supervised and maintained liaison
on all semiconductor contracts with
the government

WALTER O, STANTON president of
Pickering <& Company, Oceanside,
N. Y., has been elected president of the

www americanradiohistorv com

" Laboratory,

Audio Engineering Society succeeding
Col. Richard H. Ranger, president of
Rangertone, Newark, N. J.

Mr. Stanton, who joined Pickering
in 1948, is also secretary of the Insti-
tute of High Fidelity Manufacturers
and the association’s representative on
the American Standards Association
committee on sound recording and re-
production.

Sherman H. Fairchild, president of
Fairchild Recording Equipment Com-
pany, was elected executive vice-pres-
ident of the society. Henry J. Shroe-
der, president of Shroeder Sales Com-
pany, Cleveland, was named central
vice-president, while Ross H. Snyder,
manager of the custom products de-
partment of Ampex Corp., was chosen
western vice-president.

C. J. LeBel, chief engineer of Audioc

Instrument Co., Inc., was re-elected
secretary for his sixth consecutive
term. Ralph A. Schlegel, technical fa-
cilities supervisor of WOR, was re-
named treasurer.
DR. HARVARD L. HULL has resigned his
post of president of Farnsworth Elec-
tronics Company to
accept the position
of vice-president of
Litton Industries,
Beverly Hills manu-
facturer of digital
computers and con-
trols, microwave
power tubes, iner-
tial guidance, radar, = -
and other electronic components

Dr. Hunt, who received his Ph.D. in
physics from Columbia University,
joined Sperry Gyroscope Co. following
his graduation. He remained with the
firm for ten years, leaving to join
Tennessee Eastman Corporation at
Oak Ridge.

He has been active in various phases
of atomic energy development and has
served on several governmental and
industrial atomic energy committees.

HERBERT H. FROST, first president of
the Radio Manufacturers Association
—predecessor of today’s RETMA, died
recently after a five-month illness. He
was 63 years old . . . DR. BERNARD
SALZBERG has been named chief scien-
tist of the Research and Engineering
Division of Airborne Instruments
Mineola, N. Y. He was
formerly associated with the Naval
Research Laboratory in Washington
.. . The M. J. Johnson Co. Inc. has
named OTTO M. LERZ, JR. vice-presi-
dent of its new products department

. DR, HENRY G. GIULIANI has been
appointed to the newly created post
of assistant to the director of engi-
neering and sales for Gabriel Elec-

RADIO & TELEVISION NEWS
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THE NEW

COMPLETE 4-WAY
SPEAKER SYSTEM

, for only $; Z 5 -0—0-

15-in. System Reproduces Music with Life-Like Fidelity

Your first “look” and “listen” quickly confirm the exquisite beauty

and deluxe performance of the CENTURION! This 4-way reproducer
gives you design features of the ELECTRO-VOICE GEORGIAN,

but on a smaller scale at more modest cost. Exclusive E-V “W" single
path indirect radiator folded-horn fully utilizes the walls at the
corner of the room to extend bass reproduction down below 35 cps.
Multiple drivers and crossover points properly divide the

audio spectrum into four sections, with smooth transition from

one to another for most effective reproduction and balance

Selected hardwood veneers are hand-rubbed to lustrous of bass, mid-range, treble and very highs. Level controls permit easy
finish on all exposed sides. Brushed-brass grille gives adjustment of “presence” and “brilliance” to room acoustics.

rich accent. Makes a striking appearance in any bome. . . L L.

Size: 39 in. high, 29 in. wide, 2115 in. deep. Look and Listen...at your E-V High-Fidelity Distributor,

CENTURION V. Complete 4-way 15-in. speaker
system with E-V Model 117 Package of driver
components installed in corner enclosure.

Mahogany. Net, $325.00 Blonde. Net, $335.00 New Catalog-Guide gives quick facts on Speaker Sys-
WalmutNet S e $343.80 tems for true high-fidelity music reproduction. Send
SENIOR CENTURION IV. Complete 4-way 15-in. 25¢ to cover postage and handling. Specify Catalog
speaker system with E-V Model 105 Package of No. 117-N612

driver components installed in corner enclosure.

Maho . N 395.00 B : , |
pe i NIRRT tonde. N, S350 No Finer Choice Than

CENTURION MODEL KD3 KIT. Do-it-Yourself Fold-

ed Horn Enclosure Kit. Every piece precut. Hard- . ®
wood' exterior surfaces. Glue, screws and nails.

Detailed instructions. N&t, ................ $87.00 - m:
E-V MODEL 105 High Efficiency System only, with-

out enclosure. Has 15WK, 848HF, T35, X336 and

two AT37. Net, ........................ $217.00 ELECTRO-VOICE, INC. BUCHANAN, MICHIGAN
E-V MODEL 117 Medium Efficiency System only, CANADA: E-V of Canoda Ltd., 1908 Avenue Road, Torento, Ontario
without enclosure. Has 15BWK, 847HF, T35B, X336 EXPORT: 13 East 40th Street, New York 16, U. S. A.

and two AT37. Net, .................... $145.00 Cables: ARLAB

www americanradiohistorv com
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3 NEW FEATURE-
PACKED AMPLIFIERS!
(Models 99C, 210E com-
plete amplifiers, 121C
preamplifier) Color:
marked Green Dot con-
trois that make (t 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, 331B AM-FM tumers; 811B, 310B FM tuners)
For the first time AM that gives you audio response beyond 10 ke
. . . FM with new wide-band circuitry 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.

H g s
- Scot
gf 2 P.Utnamtt,ql"c'
mhl’ldgeII Ma::.

Export Dept: Telesco International Corp., 270 Park Ave., N. Y. 17
28
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tronics Division . . . HORACE B. McCOY,
veteran career service official, has been
elevated to the post of Administrator
of the U. S. Commerce Department’s
Business and Defense Services Admin-
istration. He was formerly Deputy
Administrator BILL ASHBY has
been named director of service en-
gineering for Cornell-Dubilier Electric
Corporation . . . Aerovox Corporation
has named 6. EMERSON PRAY to the
post of general manager of its special
products division. He will be in charge
of all activities connected with printed
wiring, etched circuitry, pressed silver
products, electronics subassemblies,
and electronics equipment . . . JOSEPH
P. RICE is the new chief engineer of
Fanon Electric Company, Brooklyn
manufacturer of intercoms and phono-
graphs . . . The appointment of DR.
EARL L. STEELE as chief development
engineer of the Device Development
Department in the Semiconductor
Products Division has been announced
by Motorola Inc. . .. NILS HILLSTROM
has been named national sales manager
of Newcomb Audio Products ... Am-
phenol Electronics Corporation has
appointed RICHARD P. THORNTON to
the post of marketing manager for the
aircraft and guided missile industries
.. ROBERT 6. BACH has rejoined
Fairchild Recording HEquipment Com-
pany in the capacity of sales manager.
& * *®

LAWRENCE 6. HAGGERTY has been
named president of Farnsworth Elec-
tronics Company of
Fort Wayne, Ind., a
division of Inter-
national Telephone
and Telegraph Cor-
poration.

He joined the sys-
tem in 1950 as di-
rector of operations
in the Capehart- =
Farnsworth Company division. In 1952
he was elected vice-president and in
1954 named president of that division
and a member of its management ad-
visory board.

Prior to joining IT&T, he was asso-
ciated with RCA Victor and F. L.
Jacobs Company. He holds a mechan-
ical engineering degree from Mar-
quette University, Milwaukee. He suc-
ceeds Dr. Harvard L. Hull in his new
position.

COL. WILLET J. BAIRD, USA (ret.) has
been named editor of “Signal,” official
publication of the Armed Forces Com-
munications & Electronics Association.
He succeeds the late Col. George P.
Dixon.

Col. Baird was born at West Point
in 1902 and graduated from West
Point with the class of 1926. He served
with various units and on staff assign-
ments in the U. S. and Hawaii. He was
assigned as Professor of Military
Science and Tactics at Valley Forge
Military Academy and as Aide to the
governor of Pennsylvania. His most
recent appointment prior to his retire-
ment in July of this year was as As-
sistant Commandant (Administration)

(Continued on page 144)
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TELERAMA . oL 8 BRANCHES OF

NATIONAL SCHOOLS

,@M fneoonda

TELEVISION -ciccrronics - ranio

IN ONE 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-

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

3. Industrial Electronics

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

6. Automation

7. Radar and Sonar

8. Communications

ALL OF THIS MODERN, NEWEST,
PRACTICAL EQUIPMENT IS YOURS TO KEEP!
* Parts to Build a modern TV set, including
large screen Picture Tube,
* Parts to build a powerful Superhet Re-
ceiver, standard broadcast and short wave.

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. .

* Registration applied for [

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.

:

* Parts to conduct many experiments and

build Continuity Checker, RF Oscillator, ‘(OURS : ; e
TV Circuits, Audio Oscillator, TRF Re- ALL ' P w0 b
ceiver, Signal Generator. .‘o\(E IN THESE MODERN TV STUD|0S, SHOPS AND

* Professional Multitester

LABORATORIES, your Shop Mcthod Home
* These are a MUST for all technicians.

Study Course was developed by experi-
enced instructors and engineers. What
an advantage that is to you at home —
each lesson is tested, proved, easy to
understand. You can master the most up-
to-date projects, such as color TV set
repalr, printed circuits — even prepare
for F.C.C. License and industrial elec-

. tronics without taking a special course

- TAKE YOUR FIRST STEP NOW TO

7 A TOP-PAY JOB IN TV, ELECTRON-

& 1CS, RADIO. SEND COUPON BELOW

~ TODAY

APPROVED FOR ?

VETERANS
AND
NON-VETERANS

B A SN ——
4000 5. FIGUEROA ST., LOS ANGELES 37, CALIF.

187 N. LA SALLE S$T., CHICAGO 1, ILL.
IN CANADA: 811 W. Hastings St., Vancouver, B, C.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Los Angeles, California

2. Y 'GET FAST SERVICE - MAIL NOW TO OFFICE NEAREST YOU! ,

NATIONAL SCHOOLS, DEPT. RH-126
’ 4000 S. FIGUEROA ST. OR 187 N. LA SALLE ST.
' LOS ANGELES 37, CALIF CHICAGO t, ILL. ’

Rush free TV-Radio “Opportunity” Book and sample 1

Sl
you

Fully illustrated ‘‘CAREER™ IN RADIO I lesson No salesman will call.
BOOK in TV, Radio, Elec- TELEVISION ; !
tronics. AND actual Sample g ’v NAME. BIRTHDAY 19 __ '
Lesson—yours at no cost, no '
obligation SEND COUPON I ADDRES
NOW--TODAY!? \ cITY ZONE___ STATE
VETERANS: Give Date of Discharge
g‘i‘,_—-__-----m_
December, 1956 29
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L
TEST PROJEG

is attracting Creative Engineers

and Scientists who are bound
toward success

MTP. « « the Missile Test Project of the
RCA Service Company, Inc. ... at the Air Force
Long Range Missile Test Center . . . is the largest
missile-testing range and laboratory in the world!
The responsibility for providing precision
instrumentation for advanced stage missiles with a
vast range of performance characteristics means

. new engineering and planning organizations and—
Spem'ﬁc .ﬁelds real opportunity for rapid individual growth.

include 5 Here you will encounter instrumentation problems
that challenge the state of the art and stimulate

TELEM ETRY your creative ability in Aero, Ballistic and
Space techniques.
RADAR
TIMIN G Your rewards will include all the fascination,
excitement and satisfaction of achievement
C 0 M M U N I c ATI 0 N s in new frontiers of scientific knowledge . . .

DATA PROCESSING  Tomacr more s

What’s more, you’ll enjoy the pleasant climate

0 PTI c s and ideal living on Florida’s central east coast,
where Patrick Air Force Base, site of the MTP,
° is located.

Request Your Interview Now .. RCA offers many additional advantages:
Complete facilities . . . Planned advancement

program . . . Professional recognition . . . Liberal
program of company-paid benefits . . . Relocation
assistance. You should have a Bachelor’s or
advanced degree in EE, ME, Physics or
Mathematics and two or more years’ experience.

RCA Engineering management
will arrange an tnlerview at the
time and place you find most
convenient. Please send complete
resume of education and
experience to:

Mr. H. N. Ashby, Technical Employment
Missile Test Project, Dept N-16M

RCA Service Company, Inc., P.O. Box 1226
Melbourne, Florida

RADIO CORPORATION of AMERICA

RADIO & TELEVISION NEWS
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Make this a Christmas long remembered—
with full fidelity listening pleasure

for the entire family

speakers are available

do-it-yourself enclosure builder.

You will hear a remarkable difference in the clarity of
Norelco *Full Resonance Speakers. In a single speaker,
twin-cones reproduce low frequencies, middle range, as
well as the higher frequencies extending beyond the
audible range—without distortion.

WHY ARE NORELCO FRS SPEAKERS
SO EXCEPTIONAL?

“They have incorporated a number of technical refine-
“ments which are evident the moment you listen. The air
gap has been made long so that the coil is completely
enclosed in an even magnetic field at all times. A cop-
per ring has been fitted into the deep air gap to keep the

December, 1956

| Moreleo FRef

57,8 or 12" sizes in standard impedances.
Priced from $6.75 to $59.98
Blue prints are available for the

e &7

A\

voice coil impedance constant over the whole frequency
range: this avoids incorrect matching. High flux den-
sities are obtained through the use of “Ticonal” mag-
net steel.

Norelco speaker-matched enclosures are scientifically
designed acoustical boxes which enhance the excep-
tional tone qualities of FRS speakers; bringing out their
true performance values. .

Norelco FRS Speaker Enclosures are available in
three sizes to match the characteristics of the speaker
in use. Supplied in either mahogany or blond, these en-
closures incorporate a removable base permitting the
enclosures to be placed horizontally or vertically to
suit any room arrangement or decor.

ADD ToO...and improve any sound system with /%re/co *FULL RESONANCE SPEAKERS
Write today to Dept. GI2 for brochures and prices of these unique speakers.

NORTH AMERICAN PHILIPS CO., INC., 100 E. 42nd Sireet, New York 17, N. Y.

www americanradiohistorv com
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SAMS MASTER INDEX No. 101
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TAKE THE RIGHT STEP TO TIME-SAVING
PROFIT-BUILDING BUSINESS: Sign up with

your Parts Distributor to get PHOTOFACT
Folder Sets automatically each month.

DO IT NOW!

we

Use this Supplemant Jogecher
with the new 36-pog9e SAMS
MASTER INDEX fat compiete

32

to Service Technicians Only

THE NEW sams INDEX

TO PHOTOFACT FOLDERS

it keeps you up-to-the-minute
on receiver coverage

ProToFACT Folders give you the world’s finest Service
data on TV and radio models just as soon as they hit
the market. Now—with the new INDEX SYSTEM to
PHOTOFACT, you locate the /atest PHOTOFACT cover-
age immediately.

If you’re a Service Technician, you can get the new
Sams Index FREE. Here’s how it keeps you up-to-date
on receiver coverage: The Master Index (36 pages—
issued twice yearly) is the complete reference to all
PuotoracT Folders produced up to the date of its
issue. In addition, you get an Index Supplement each
month covering that month’s releases of PHOTOFACT
Folders. Thus, the Master Index plus the supple-
i ments keep you right up with current PHOTOFACT
i coverage. (The Index Supplements also appear each
. month in “PF Reporter” Magazine.)
!

!

It’s easy to get your complete Index service to
PHOTOFACT at NO cosT TO You. If you’re a Service
Technician, just fill in the coupon and mail to us
today. It will bring the Master Index direct to your
shop, and monthly supplements will be mailed to you
regularly thereafter. YOU’LL KEEP RIGHT UP-TO-THE-
MINUTE ON PHOTOFACT COVERAGE—you’ll be able to
locate the data you need on over 30,000 models, as
well as on CURRENT MODEL RELEASES.

Mail coupon today for your free subscription
to the Sams Photofact Index

Howard W. Sams & Co., Inc.
2203 E. 46th St., Indianapolis 5, Indiana

[] Send me your FREE Master Index to PHOTOFACT Folders (twice yearly),
and put me on your mailing list to receive all Index Supplements. My letter-
head and/or business card is attached.

[] 1 am a Service Technician: [_] full time; ] part fime.

My Distributor is:

Shop Name.

Attn:

Address

City Zone State,

i v e e

- T R T . SN T A 2 S

T
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TELE

men for good jobs

their OWN
NEARLY 60 YEARS

Giant opportunity field! Join the thousands
Coyne Home Training is preparing for a suc-
cessful future in TV —open the door to better
pay jobs, or your own business! COYNE—a
leading residential, practical school—oldest
of its kind—established 1899—1is the institu-
tion behind this training.

-

OYNE
VISION

RADIO-COLOR TV

ome training because
%oyne has been training

BUSINESS for

e R A

Here is MODERN —QUALITY TELEVISION
Home Training designed to meet the rigid
standards that have made Coyne famous. You
get personal supervision of Coyne Staff who
know TV and know how to teach. Learn
quickly and easily in spare time. No previous
experience or advanced education necessary.

employment service.

B.W. Cooke, Jr.
President = N | Founded 1899
ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
Chicago 12, lllinois

500 S. Paulina Dept. 96-HT5

December, 1956

e R ED £

SEND couproN ForR FREE Boox

Send coupon below for all-new fully-illustrated
book and full details including EASY PAYMENT
PLAN. NO COST OR OBLIGATION—NO SALESMAN

Modern, up-to-the-minute. Easy to follow, step-by-
step instructions—fully illustrated with 2150 photos
and diagrams. UHF and COLOR-TV included. So prac-
tical you can quickly earn extra money in TV-Radio
Sales and Service. Not only Coyne Quality training,
but costs Aalf what you’d expect to pay because you
pay only for training—no costly extras. Free life-time

L 2 b o

WILL CALL

PR s
COYNE TELEVISION
HOME TRAINING DIVISION
500 S. Paulina St., Chicago 12, III.
Dept. 96-HTS

Training offer.

Name

Send FREE Book and details of your
Television — Radio — Color TV Home -

“Address___

| s e e i o e e e i) e T

- City._ ‘ _State__

www americanradiohistorv com
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the specs are the proof . .. 2 more BEST BUYS by
NEW! DYNAMIC CONDUCTANCE
Tube & Transistor Tester 7666

COMPLETE WITH MATCHING PROTECTIVE STEEL COVER AND CARRYING HANDLE

 KIT...ONLY $69.95 wiep . . .. $109.95

| Speedy, simple operation, close simulation of actual tube operating conditions, unex-
celled thoroughness, sensitivity and accuracy of test, excellent electrical and mechanical
design—these are the superb advantages of the 4666.

ELECTRICAL CHARACTERISTICS

TRANSISTOR TEST : Dependable industry-approved two-step test
on both n-p-n and p-n-p transistors, using internal dc power supply:
(1) leakage measurement of collector current and (2) direct reading
of current amplification factor or Beta. Saves you the cost ot a sep-
arate transistor tester.

DYNAMIC CONDUCTANCE TUBE TEST: Composite indication
of mutual conductance (Gm), plate conductance (Gp) and peak emis-
sion capability. Test accuracy is assured by the following:

» Multi-circuit lever switch for speedy simultaneous selection of
any one of 4 combinations of 3 plate, 3 screen and 3 ranges of
control grid voltages.

« Grid voltage variable over each range with a 59, accurate wire-
wound potentiometer.

« 5 ranges of meter sensitivity using 19 carbon-deposited shunts
and 59, accurate wire-wound meter range potentiometer.

» 200 ua meter provides unusual sensitivity for checking tubes with
low cathode current.

» Rectifiers tested near maximum rated current for extra accuracy.

Leakage Test: Direct-reading of inter-element leakage in ohms, with

these features:

. Sﬁnsitive 200 ua meter permits accurate readings up to 20 meg-
ohms.

. D_C leakage test voltage always applied in correct polarity to
eliminate emission effects from readings.

¢ Accurate heater-Cathode leakage readings achieved by isolation
of heater and cathode from remaining tube elements during test.

« 10 push-button switches permit rapid insertion of alternate tube
elements in leakage test circuit.

Each active tube element can be individually connected to any

of the following busses: plate voltage, screen voltage, grid voltage,

?lament voltage, ground (cathode and filament return), no connec-

ion.

Multi-section tubes hgve each section individually tested by

rapid push-button selection—while all sections are simultaneously

drayymg full-rated current . . . Pentodes are tested as pentodes, with
no “lumping together” of tube elements.

il |

Fi-F SWEEP a:?:wl & MARKER
piaen v:'"- = ..-:.'._ _.a-.:.-_ [
i P

The most highly perfected service instrument of this type
prgse'ntly being offered in either kit or wired form at ANY
price!

For accurate alignment of FM, TV Monochrome and Color
sets; all RF, IF and oscillator stages, including intercarrier; all
sound and video traps. High RF output for alignment of
boosters, tuners, and other RF circuits without need for addi-
tional amplification.

34

APPLICATIONS: Ideal for COLOR AND MONOCHROME TV servieing: Tests all
receiving tubes including 4, 5, 6 and 7-pin, octal, loctal, miniature 7 and 9-pin, subminia-
ture 5, 6, 7-pin (in-line base) and 8-pin (circular base) receiving tubes, many small trans-
niitting and special-purpose tubes, voltage regulators, cold-cathode rectifiers, electron-ray
indicators, and ballast tubes. Tests TV picture tubes with accessory adaptor. Tests n-p-n
and p-n-p transistors.

Filament switch provides selection from 20 filament voltages:
adequate for all older tube types in use as well as for the new (%00,
450 and 300 ma series string tubes.

Line voltage may be read directly off the dial of the line-adjust
rheostat on the panel with good accuracy.

Rollchart is extensive, up-to-date, and includes settings for all new
series string type tubes.

Exceptional control accuracy makes possible a very easy method
for developing accurate test settings for new tube types before such
data is published on a new rollchart. Snap-in rollchart windows for
easy entry of new test data.

Power: operates from 105-130 volts AC line, 50/60 cps. Provided
with pilot lamp and fused for safety.

PHYSICAL SPECIFICATIONS

Components specifically selected for ruggedness in day-after-day
servicing.
New gear-driven rollchart mechanism is easily assembled, pro-
vides smooth trouble-free operation. Snap-in windows permit settings
for new tubes to be entered on rollchart without disassembly.
The 10 individual element push-buttons are ganged on one
easily-mounted assembly through which they are interlocked mechan-
ically and interconnected electrically to simplify mounting and wir-
ing and assure safer operation.
The 10 SIX-position lever switches plus the two lever switches
for meter shunt, and plate, screen, and range of grid voltage selection,
are all ganged together to form one quick mounting assembly for not
only very rapid settings but easier wiring for the kit constructor.
The only internal adjustments in this tester are two calibrating
rheostats for the line adjust and leakage measurement circuits. All
the equipment required to calibrate the tester is one voltmeter of any
type.
The “‘“Tube Merit’’ Switch, through which plate, screen, and grid
voltages are applied to the tube under test, is of the spring-return
type to eliminate the possibility of damage to the tube tester by con-
tinuous operation of a defective tube.
Deep-etched, heavy gauge, brushed satin aluminum panel; 414", 200
ua D-Arsonval meter movement, in clear lucite case; rugged grey
wrinkle steel carrying case with matching steel cover and carrying
}zlaridle for easy portability. Dimensions: 12” x 15" x 6. Weight:
0 lbs.

NEW! TV-FM SWEEP GENERATOR

AND MARKER 7368

| KIT...ONLY $69.95 wirep..$119.95

Outstanding ease and accuracy in alignment. Entirely electronic sweep
circuit with accurately biased increductor provides superb linearity on both
sides of center frequency. Newly-designed AGC circuit automatically adjusts
oscillator for maximum output on each band with minimum amplitude varia-
tions. Resonance-free RF choke eliminates ‘‘suck-out” points anywhere in the
RF spectrum. Sweep generator range 3-216 mc in 5 OVERLAPPING FUN-
DAMENTAL BANDS. Sweep width continuously variable from 0-3 mc lowest
maximum deviation to 0-30 mc highest maximum deviation. Variable marker
generator range from 2-75 mc in 3 FUNDAMENTAL BANDS plus a calibrat-
ed harmonic band (60-225 mc). Variable marker calibrated with internal
crystal marker generator. 4.5 mc crystal included. External marker pro-
vision. Edge-lit hairlines eliminate parallax. Double pi line filter. Output
impedance 50 ohms. Continuously variable separate marker size control. 4-step
decade “course” and continuously variable ‘“fine” attenuators for both sweep
and marker output together. Complete 2-way blanking eliminates return trace.
Narrow range phasing control for accurate alignment. Cables included: out-
put, scope horizontal and compensated scope vertical cables.

RADIO & TELEVISION NEWS
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NEW! coLor 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 3.58 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: dircct-coupled (DC)
thruout to eliminate 1-f phase shift; push-pull
thruout for negligible distortion; K-fellower eoup-
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 k¢ (ext. cap. for down
to 1 cps); 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.
wave resp. (.06 usec rise time). Push-pull hor.
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in
voltage calibration. Intensity mod. Sawtooth & 60
cps outputs. Astigmatism control. Retrace blank-
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor.
positioning. Bal., cal.. astig. adj. externally accessible. 5UP1 CRT,
2—6AUS8, 2-6CB6, 1-12AU7A, 2-6J6, 1-6AX5, 1-1V2. Deep-etched satin
aluminum panel, rugged grev wrinkle steel cabinet. Designed for easy
building at home with no special equipment. 13” x 814" 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
lates AM carriers between 150 ke and 250 mc.
SCOPE LOW CAPACITY PROBE* =PLC: KIT $83.75. Wired $5.75. For signal
tracing in high frequency, high impedance & wide-band circuits (as in TV)
without distortion from overloading or frequency discrimination.

. Wired 85.75. Demodu-

for COLOR and Monochrome TV servicing

New! PEAK-to-PEAK VIVM #232
& UNI-PROBE (pat. pend.)
KIT $29.95. Wired $49.95

UNEI-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 leadcr in professional peak-to-peak VT VMs.
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High Z
input for negligible loading. 4%2” meter, can’t-burn-
out circuit. 7 non-skip ranges on every function.4
functions: +DC Volts, —DC Volts, AC Volts, Ohms.
Uniform $ to 1 scale ratio for extreme wide-
range accuracy. Zero center. One zero-adj. for all
functions & ranges. 19 preecision ceramic multi-
plier ‘resistors. Measure directly peak-to-peak
voltage of complex & sine waves: 0-4, 14, 42, 140,
420, 1400, 4200. DC/RMS sine volts: o.1. 5,5,
13, 50, 150, 500, 1500 (up to 30,000 v, with HVP
probe, & 250 mc with PRF probe). Ohms: 0.2 ohms to 1000 megs.
12AU7, 6AL5, selenium rectifier; xfmr-operated. 82" x 5" x 5”. Deep-
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 1bs.

”ew.' DELUXE PEAK-to-PEAK VIVM #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 742" meter. Your
ideal bench instrument.
VIVM RF PROBES* ZPRF-11 cor PRF-25:
KIT $3.75. Wired $S4.95. Accuracy =:10%. Use with any
11 or 25 megohm VTVM.
VIVM HV PROBE ¥HVP-2: Wired $4.95. Complete
with multiplier resistor. Measures up to 30 kv with
any VTVM or 20,000 ohms/volt VOM.

Deemberl956

TURN PAGE FOR MORE EICm(? VALUES . ..

150 ke to 435 mc

with ONE generator!

New! RF SIGNAL GENERATOR #324
KIT $26.95. Wired $39.95
for COLOR 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 ke, 400-1200 ke, 1.2-3.5 me, 3.5-11 me, 11-37 me,
37-145 mc3; 1 harmonic band 111-435 me. Freq. accurate to
+1.5%3 6:1 vernier tuning & excellent spread at most import-
ant alignment fregs. 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 needed 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. 3-way jack-top binding posts for
AF in/out; coaxial connector & shielded cable for RF out.
Tubes: 12AU7, 12AV7, selenium rectifier; xfmr-operated.
Deep-etched satin aluminum panel, rugged grey wrinkle steel
cabinet. 8” x 10” x 434”. 10 Ibs.

The specs are the proof...

NEW BEST BUYS

" TEICT.,

COMPLETE
with Preamplifier, Eaualizer 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 sets a new standard of performance at the price, kit or
wired. Every detail, down to the etched, 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

cps: 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:

approx. 1%. Power response (20w): *=0.5 db 20-20,000 cps:

=*1.5 db 10-40,000 cps. Frequency response (T4w): 0.5 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-fregs. 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 low-level inputs for proper
loading with all leading magnetic, TM & quality xtal cart-
ridges. Hum bal. control. Extremelv fine output transformer
has interleaved windings, tight coupling, careful balancing &
grain-oriented steel. 812” x 157 x 10" 24 Ibs.

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

for yourself why indeed EICO is your BEST BUY.
Fill out coupon on reverse page.
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Do you OVERPAY
for CUALITY
instruments?

‘EICO’s mass purchasing |

and world-wide distribution,
together with advanced elec-
tronic design, produce values
never before possible . . . to
give you Laboratory Preclslon
at Lowest Cost!

GET the MOST for YOUR
MONEY! Don’t buy ANY
test instrument till you put
the EICO INSTRUMENT
(kit or wired) equivalent be-
fore you—and .

Compare advanced elee-
tronic design: see the latest in
circuitry and features.

Compare finest components:
see the famous brands you
know and trust, such as GE,
Centralab, Mallory, etc.

Notice ease of construction
and operation: Exclusive “Be-
ginner-Tested” Manuals make
assembly and operation step-
by-step, quick, crystal-clear.
“You build them in one eve-
ning—they last a lifetime!”

Check 5-Way Guarantee:
Only EICO gives you this ex-
clusive complete protection!
EICO guarantees components,
instructions and satisfactory
operation — AND guarantees
service and calibration for the
LIFETIME of the instrument,
at less than cost of handling.

Compare feature for fea-
ture, dollar for dollar.

There’s an EICO distribu-
tor right nearby in your own
neighborhood ~ over 1200
coast-to-coast. EICO planned
it that way so that you can
easily examine EICO BE-
FORE YOU PUT DOWN ONE
CENT OF YOUR MONEY!

COMPARE any of EICO’s
50 models SIDE BY SIDE with
ANY competitor. Then YOU
judge who’s giving you the
MOST for your money.

Over 1,000,000 EICO instru-
ments in use ... You'll agree
EICO gives you LABORA-
TORY PRECISION AT LOW-
EST COST.

Turn page for other EICO ad

TUBE TESTER
625

KIT $34.95

Wired $49.95
* tests 600
mil series
string type

tubes

= illuminated
roll-chart

FREE 1957
EICO CATALOG!

Tells you how to SAVE 50% on
your test equipment costs!

New! GEIGER COUNTER #3803
KIT $19.95 Wired $29.95

(less
batteries)

Professional, all-electronic, sensitive,
rugged—at lowest cost! Indicates by

neon lamp & headphone clicks.

57 PUSH-PULL
0SCILLOSCOPE
#425
KIT $44.95
Wired $79.95
77 PUSH-PULL
OSCILLOSCOPE
#4710

KIiT $79.95 &
wired $129.50

VACUUM TUBE
VOLTMETER #221

KIT $25.95
Wired $39.95
DELUXE VIVM

b 214 (T¥a” METER)

KIT $34.95
Wired $54.95

RF SIGNAL
GENERATOR
#320
KIT $19.95
Wired $29.95
. 150 ke¢-34 mec,
calibrated har-
monics to 102
m¢. Pure or
mod. RF, &
Colpitts osc.
400 cps sine
outputs,

NEW!
REDI-TESTER
#540
KIT $12.95
thed $15.95
Multi-range ac/de
voltmeter, amme-
ter, ochmmeter,
wattmeter, leak-
age checker for
home & auto re-
pairs,

£944 FLYBACK

TRANSFORMER &
YOKE TESTER
KIT $23.95
Wired $34.95
e fast check all

flybacks & yokes
in or out of set.

spots even 1

Range 500 kc—
228 mc on fund.
Cont. sweep
width control,
0-30 mc.

KIT $34.95
Wired $49.95

TV/FM SWEEP GENERATOR 7360

1% accuracy on

¢ all 7 ranges.

Range 75 ke—
150 mc.
Volt reg.

7 KIT $39.95
'“:' Wired $59.95

6V & 12V BATTERY ELIMINATOR &
CHARGER #1050

inputs,
Special noise
locator. Calibra-
ted wattmeter.

 KIT $24.95
Wired $39.95

DELUXE MULTI-SIGNAL TRACER #147

shorted turn! SMC-4.5MC: CRYSTAL .........$3.95 ea. DELUXE RF SIGNAL GENERATOR #315
Sep. voit- Sep. hi-gain RF i m ds 0.5 ohm
| meter & » & lo-gain audio T R_esaoo megs,

10
7 mmfd~5000 mfd,
power factor.
Kir
$19.95

Wired
$29,95

oot T o gronn

T e GRaT g Conma R

-é@se

iy = o

HI-FI PREAMPLIFIER #HF-61
KIT $24.95 Wired $37.95. With Pow~
er Supply: KIT $29.95. Wired $44.95

Feedback circuitry thruout! Preamp-
equalizer, tone controls, scratch &
rumble filters, K-follower output.

coupon NOW!

20,000 Ohms/Voit
MULTIMETER #3565

KIT $24.95
Wired $29.95

MULTIMET

b KIT $12.90
. wired $14.90

§ EICO jobber,

84 Withers St. ® Brooklyn 11,

and subject to change without no

Over g Decade of Know-How &:

Prices 5% higher on West coast

N.Y.

tice.

Value Leadership in

www americanradiohistorv com

ents — Over 1 Million Sold to.-Date!.

YTVM PROBES
Peak-to-Peak
RF

High Voltage Probe- 1
High Voltage Probe-2 ..

SCOPE PROBES

Demodulator ........... $3. $5.75

Direct ... . $3.95

Low Capacity ..$3.75 $5.75
v

E am wn e A D T G S S S O O Y S D e e g

| EXCO, 84 Withers Street
Brooklyn 11, New York

R-12 |
i

! Send FREE 1957 Catalog and name of neighborhood l
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Lower left corner of the Cessna instrument panel

shows “package”

entation of omnirange signals.

unit with tunable v.h..
ceiver, six-channel transmitter, and low-frequency
receiver. At top left is the scope indicator for pres-
Refer to article.

re-

DAVID BROWN
ﬂiﬂtqn_fc'ﬂaniéu oy =

among businessmen, farmers, and

'I'HE great increase in private flying

others within the last few years has
brought aviation electronics into a new
importance. As the sales of small air-
craft have skyrocketed it has had a
very stimulating effect on the produc-
tion of radio and navigation gear de-
signed for these private and business
type aircraft. Because of this surge of
aircraft business a host of small, re-
lated industries have become great
producers complete with research fa-
cilities and field engineers. Not the
least of these are the producers of
aviation electronic equipment which
have grown from a small handful of
little companies and little departments
of big companies into “junior-grade
titans” of industry. They are produc-
ing intricate radio, navigation, and
control gear that formerly was avail-
able only to the large airlines and
military aircraft. They have accom-
plished this by eliminating elaborate
circuitry and utilizing better design
features. The net result has been a
wider selection of equipment for the
private pilot and new fields of en-
deavor for the electronics technician.

In this article we shall discuss some
of the many electronic aids that are in
current use in small aircraft. Impor-
tant stress is put upon characteristics
that affect aircraft performance such
as weight, size, power drain, and any
design features that may be detri-
mental to flight safety. For this rea-
son aircraft installations use integrated
units and combinations to prevent du-
plication of function wherever possi-
ble. Power supplies are highly versa-
tile and designed so several units may
obtain plate voltage from a single
source.

December, 1956

A review of some of the electronic gear that

the airport

technician will encounter and be called upon to service.

Another important factor in the de-
sign of aircraft radio systems is the
cost. Many of these planes are owned
and operated by small concerns and
individuals who are subject to a strict
budget and cannot afford a large cash
outlay for a complete communications
system. Therefore, designers have de-
vised “building block” methods where-
by a complete system can be obtained
in easy stages starting with a few
basic units. One company advertises
eighteen different combinations from
primary to complete systems.

Of first importance to a pilot is
some means of two-way communica-
tions so he can obtain weather in-
formation and flight instructions. An
early answer to this problem came in
the form of a single-channel transmit-
ter and two-band receiver. The trans-
mitter was a crystal-controlled oscil-
lator feeding a single-ended power
amplifier. The crystal was cut for the
low operating frequency of 3105 kec.
This frequency, however, has been
changed by the FCC to 30235 ke,
which is now the calling and working
frequency for private aircraft in the
low-frequency band. The receiver was
a two-band affair tunable from 200 ke.
to 400 ke. and across the standard
broadcast band. Plate voltage was sup-
plied by a vibrator power supply simi-
lar to the type used in many auto
radios. Although many of these low-
frequency systems are still in use in
early model aircraft, they have a great
many drawbacks. At the low trans-
mitting frequency used by these sets

www americanradiohistorv com

a considerable length of wire must be
strung about the aircraft to obtain
good  transmission characteristics.
These antennas may be either fixed or
trailing wire types. However, the added
drag caused by these antenna systems
and the possibility of a broken wire
becoming tangled in control surfaces
was a strong argument in favor of
higher frequencies.

Lighter component parts, stream-
lined antenna systems, and better sig-
nal-to-noise ratio evolved the v.h.f.
command systems of today. A typical
v.h.i. system may have from four to
twenty-seven crystal-controlled trans-
mitter channels and a tunable v.h.f.
receiver from 108 to 126 me. A quar-
ter-wave whip antenna gives very
satisfactory communications for line-
of-sight transmissions up to 75 miles
or more, depending on altitude and at-
mospheric conditions. Most of these
v.h.f. transmitters employ a twin tri-
ode, such as the 6J6, as an oscillator-
tripler, another as tripler-doubler and
a BAK5 or 6AN5 for power output.
Overtone crystals are used to generate
fundamentals. The eighteenth har-
monic is then taken as the operating
frequency. A small, slug-tuned trans-
former with a loop for an indicator
bulb and an antenna completes the
two-watt v.h.f. transmitter. The audio
output stage of the receiver usually
doubles as the modulation circuit for

. the transmitter and plate voltage is

derived from a common source with
the receiver and other equipment.
A few dynamotor supply systems are
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in use although vibrator systems are
more popular because of lower cost.
The “black box” for the power supply
is usually an integrated piece of equip-
ment which may house the audio out-
put-modulator system or more com-
plicated circuitry for an automatic di-
rection finder or omnirange system.
The v.h.f. receivers feature slug
tuning and dual impedange output so
either headsets or speakers may be
used. Receivers are usually part of a
package that contains transmitter,
v.h.f. receiver, and low-frequency re-
ceivers. These low-frequency receivers
also have some means of receiving the
75-megacycle marker beacon that in-
dicates airways and runway ap-
proaches. This whole package mounts
on the instrument panel of the ship.

Radio Compass—ADF

In fair weather or foul the radio
compass is an important aid to navi-
gation. With it the pilot may tune in
a known station and his radio compass
will present a needle indication giving
him the relative bearing of the sta-
tion from the azimuth of his ship. By
keeping the needle on the zero mark
he may home in on his destination and
greatly simplify navigation. On long
flights he can determine his exact lo-
cation by taking a “fix” on two or
more stations with his radio compass
and then plotting the bearings on a
chart. Where the bearings intercept
there is his position.

The radio compass is not a new idea.
It has been used by ships at sea for
many years and a version of it ap-
peared in the early, low-frequency ra-
dio systems. This consisted of a loop
of wire strung inside the fabric fuse-
lage. In order to obtain a bearing the
pilot would fly his ship to get an aural
null. This would indicate that the sta-
tion was facing a broad side of the
loop and a signal was being induced
into each leg of the loop, out-of-phase,
cancelling each other. By obtaining
this null point the pilot knew his head-
ing was either directly toward or di-
rectly away from the station. To de-
termine which, he had to take two
bearings on the same station. First he
would obtain his null on a known sta-
tion then he would make a 90° turn
and fly tangent to the course for a
few minutes. Then he would turn
back toward the original heading and
seek his null point again. By observ-
ing the change in his magnetic bear-
ing he could determine the true null
and the direction of the station. To
eliminate this time-consuming pro-
cedure the manual loop antenna was
produced and added to the low-fre-
quency system. Instead of turning the
airplane the pilot needed only to turn
the loop antenna. Radio compasses of
today offer a completely automatic
loop that uses a “sense” antenna to
distinguish between the true and false
null. The heart of the automatic di-
rection finder is this ability to give
only one true null point for a received
station. This is accomplished by using
the signal received on the sense anten-
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na as a reference point to which the
signals from the loop are compared.

The signal received on the loop an-
tenna is 90° out-of-phase with the sig-
nal received on the sense antenna and
leads or lags the sense signal depend-
ing on position to left or right of true
null. In the set this loop signal is re-
tarded another 90°. Consequently, the
loop signal will then be either in-phase
or 180° out-of-phase with the sense
signal. After it is retarded 90° the
loop signal is fed to the grids of a dual
triode. This is the balanced modulator.
The halves of the balanced modulator
are fired by an a.c. switching voltage
which modulates the in-phase or out-
of-phase loop signal. When combined
with the signal from the sense antenna
the modulated signal is either can-
celled or added to the sense signal.
There are several means of transmit-
ting this information to the loop mo-
tor. There are thyratron systems,
saturable-reactor systems, and phase-
sengitive motor systems. The simplest
is the phase-sensitive motor which re-
acts to the output of the balanced
modulators.

Some of the disadvantages of the
radio compass lie in its low operating
frequency which is susceptible to a
high degree of noise. “Mountain ef-
fect” and “cloud effect” are deceptive
characteristics of the radio compass
whereby it may home on a reflected
signal from a mountainside or the
ionosphere. If a pilot relaxes his vig-
ilance when using the radio compass
he may very well follow a false signal
to a serious accident. Another disad-
vantage of ADF operation is inherent
in the concept itself. The radio com-
pass indicates the relative position of
the station to the heading of the air-
craft. This does not fix the position of
the ship along a given line without tak-
ing other headings and correlating this
information with other instruments. A
pilot may know that a station is 30°
to port but he cannot know where he
may be around the station unless he

takes another fix or observes his mag-
netic compass.

The radio compass automatic direc-
tion finder is a useful bit of gear in
any aircraft as long as the pilot
realizes its limitations and does not try
to make the ADF do all his navigat-
ing for him.

Omnirange

The omni system works in the 112
me. to 118 me. region and therefore
has all the advantages of v.h.f. It is
noise free and much less susceptible to
mountain effect. Since omni is above
the zone of ionospheric reflection there
is no trouble from that source. In
addition the omni signal gives the pilot
considerable information about his po-
sition relative to the ground station.
There are now more than 375 omni
stations throughout the country and
more appropriations have been re-
leased for further construction. This
makes it possible to fly from almost
any point in the U. S. to any other
point solely on omni navigation.

The omnirange system works on the
composite signal principle. The v.h.f.
carrier is amplitude modulated with a
9960 cps signal which is usually de-
tected in existing v.h.f. receivers and
fed to a separate unit, the omni con-
verter. Impressed on the 9960 cps sub-
carrier are two 30 cps signals that owe
their phase relationship to their com-
pass position from the omni transmit-
ter. One 30 cps signal is the reference
signal which is of constant phase about
the transmitter. The other is a vari-
able phase signal. This signal is cre-
ated by a slotted, revolving cylinder
about the transmitting antenna which
frequency modulates the radiated sig-
nal. This signal, then, is the means
whereby. the omni information is ob-
tained. At 0°, or magnetic north, from
the omni transmitter the variable 30
cps signal is exactly in-phase with the
30 cps reference signal. As a circle is
transcribed about the transmitting an-
tenna, the variable phase signal begins

Twin Cessna 310 showing “V* shaped dipole on top of vertical stabilizer for v.h.i.

reception of omnirange signals.

Mast on top is for v.h.i. transmitter and fixed

wire from mast to the stabilizer is for low-frequency reception of transmissions.
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to move out-of-phase with the refer-
ence, due to the action of the revolving
drum. At 90° magnetic bearing from
the omni station the variable phase
signal is 90° out-of-phase with the
reference signal. At 180° magnetic
bearing it is 180° out-of-phase and so
on around the points of the compass.
This is the equivalent of radiants pro-
gressing from the center of an im-
aginary circle into space. Each radiant
is of a different characteristic which
identifies magnetic direction. This
gives the pilot a ready indication of
his direction and relative position to a
fixed point on the ground.

~ Omnirange installations in small air-
craft can be identified by the horizon-
tally polarized dipole antenna usually
projecting from the top of the vertical
stabilizer or under the tail. Some omni
systems employ a scope mounted on
the instrument panel. The face of the
scope has a calibrated circle marked
off in degrees of the compass. When
the omni signal is received the electron
gun in the CRT traces a circle coinci-
dent with the one scribed on the face.
The directional indication is represent-
ed by a small pip along the circular
trace.

Instrument Landing Systems

The approach to every major airport
has a system of instrument landing by
the use of radio beams. These consist
of the glidepath beam, the localizer
beam, and the. marker beacon. The
marker beacon consists of an outer
and inner marker which indicates the
distance to the end of the runway. It
is used in conjunction with the local-
izer and glidepath to properly position
the ship prior to let down.

The principle of operation of the lo-
calizer and glidepath is basically the
same. The localizer operates on a car-
rier of 108.3 mc. to 110.3 mc. The left
side of the approach is amplitude mod-
ulated with 90 cps and the right side
is modulated with 150 cps. The carrier
frequency is received in existing v.h.f.

receivers and detected. This detected
signal is then applied to the ILS unit
which contains two bandpass filters
and a system of rectification. The de-
tected signal is applied to both filters,
one of which is tuned to 150 cps and
the other to 90 cps. If the aircraft is
to the left of the center approach, then
the 90 cps signal will be admitted by
the 90 cps filter, rectified, and the sub-
sequent d.c. component will be applied
to the vertical needle in the ILS indi-
cator. The glideslope operates in the
same manner with 90 cps above the
glidepath and 150 cps below the glide-
path center. As long as the aircraft
is following the center line between
the localizer and glidepath beams,
equal d.c. signals will be applied to a
vertical and horizontal needle in the
ILS indicator. The needles will then
be centered and indicate that the ship
is ‘“on the beam.” :

Automatic Pilot

An aircraft has three axes of mo-
tion; roll, pitch, and yaw. In small
aircraft every slight air current tends
to deter the plane from its on-course
straight and level flight. Because of
this the pilot is working continuously
to keep his aircraft on course and in
the proper attitude. It is obvious that
if he must spend all his time flying
the airplane he is left little time for
navigation and less to enjoy the ride.
This also induces “flight fatigue”
which is a serious deterrent to main-
taining safety on long flights. For
these reasons there have been a num-
ber of autopilots and partial auto-
pilots put on the market for small air-
craft. They range from simple, single-
axis rudder controls to complete,
three-axis autopilots that even have
an approach coupler to follow the ILS
beam automatically!

Basically, all autopilot systems em-
ploy three devices, the sensing element
such as a gyro with a pick-off system,
an amplifier which amplifies and an-
alyzes the “signal” from the gyro

Topside is the fixed wire from mast to tail for the low-frequency receiver. Midwing
is the whip antenna for v.h.. transmitter and omni-dipole is extended from top of
tail. Fixed wire on the bottom is for the reception of marker beacon transmissions.
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pick-off, and a servo system that
translates the analysis of the amplifier
into mechanical efforts on the aircraft
control surfaces to return the ship to
its on-course attitude. When the auto-
pilot is engaged the human pilot may
tend to his navigation or just sit back
and relax because the autopilot can
make minute corrections in his course
faster than he can detect them. The
result is a smooth, level flight, on
course, without flight fatigue.

There are several refinements to the
basic autopilot system just described
that go a long way toward perfecting
the system. One of these refinements
is the follow-up. The follow-up acts as
an artificial “spring” to help keep the
plane from overshooting the course
when the autopilot acts to correct
errors. The follow-up is connected to
the control surface of the aircraft and
gives negative feedback into the am-
plifier. This produces a closed loop
system to dampen the action of cor-
rection so the aircraft will not oscil-
late about the on-course line.

Another refinement in the basic
autopilot concept is the rate network.
This is an RC bridge that develops the
change of the sensing device across a
resistor. The output of the sensing
device determines that the aircraft has
left its on-course attitude, how far the
ship is off course, and in which direc-
tion. The rate network determines the
rate of departure from the course and
gives additional energy to the correc-
tion system proportional to the rate
of departure. Likewise it determines
the negative rate when the aircraft re-
turns to its course and helps the fol-
low-up dampen the return to on-course
position. Some systems have an altim-
eter working in conjunction with the
autopilot to maintain a constant alti-
tude as well as constant attitude.

Automatic Propeller Control

Many of the functions once per-
formed by mechanical means are now
done electronically because of cost,
efficiency, and adaptability to small
aircraft needs. In some of the more
elaborate small aircraft an electronic
device is employed to control the speed
of the propeller and thereby gain max-
imum performance from the power-
plant of the ship. This device has a
sensing element in the nature of a
spinning magnet that is coupled direct-
ly to the propeller. The speed of the
magnet exerts force on an iron vane to
keep it in a neutral position. Since
the vane is spring loaded it will de-
flect in one direction if the magnet
slows down and will deflect in an op-
posite direction when the spinning
magnet speeds up because of the in-
creased magnetic pull exerted upon it.
The vane is positioned in such a man-
ner so that it covers the orifice to two
photocells when it is in the neutral po-
sition. If it deflects in either direc-
tion, one of the photocells will be ex-
posed to a small light. This, then, is
the sensing element. The signal from
the sensing element is fed to an am-

(Continued on page 100)
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the world of high fidelity since the

famous Cinoudagraph -and Jensen
speakers of the thirties. The growing
demand for good sound has spurred
the establishment of dozens of new
speaker manufacturers and today the
hi-fi fan can choose from literally hun-
dreds of speaker models. The purpose
of the speakers has not changed how-
ever; to convey to your ear the im-
pression of a full symphony orchestra
or a girl with a song on her lips. It’s
a tall order and the wonder is that
modern speaker systems can come SO
close to filling the bill.

It will be confirmed by most high-
fidelity experts that the selection of
the speaker system is the most critical
choice in assembling a good hi-fi rig.
All of the components are, of course,
important but there are more notice-
able differences in speaker systems
than in the other parts. Unfortunate-
ly, no method of measuring the fidel-
ity of a speaker has been devised
which will tell how it sounds. Even
the experts disagree on the type of
sound at which we are aiming. Speci-
fication sheets and advertisements
cannot describe the sound of a speaker
and can actually be misleading.

In general, most newcomers to high
fidelity choose their speakers from the
most widely advertised and promoted
ones. Those with a bit more knowl-
edge often make a choice from speci-
fication data or from the principles of
engineering used. On the basis of ex-
perience, the author maintains that
both of these methods can lead to bad
selections. Only one method of speak-
er system selection has proven to be
satisfactory. This is the listening test,
but even this method can be ambigu-
ous without a little experience.

It is our plan, therefore, to discuss
the fundamentals of listening tests to
enable you to select a speaker system
which will best fit your needs. Now
by “the speaker system best fitting
your needs” we mean the speaker sys-
tem which within your space and
budget limitations will give you the
most satisfying reproduction of music
in your -home over a long period of
time. Since different people have dif-
ferent ideas of how music sounds or
how it should sound, there will nat-
urally be differences of opinion about
speakers. However, a good listening
plan will enable each type of listener
to find the speaker which will satisfy
him.

A GREAT DEAL has happened in

About Listening Tests

QOur perception is such that differ-
ences in sound are best observed by
an instantaneous switch from one
speaker to another. Most of the audio
equipment salons are set up to make
such A-B comparisons. Under proper
conditions these tests can be most re-
vealing. Listening at a friend’s home
can also be valuable as the longer
listening periods and home acoustics
help you imagine the same speaker in
your home.

The most pleasant sounding speaker
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By

JAMES A. MITCHELL

If you have a good ear or are musically trained and know

how a musical selection should sound, listening tests are
OK, but don't trust them 100% if blessed with a "tin ear”.

system, in the long run, is generally
one that is the most natural or real-
istic. For this reason it is well for the
prospective speaker buyer to educate
his ear on “live” sound. If you have
done most of your listening to records
or radio, go to a few concerts. Listen
to a symphony orchestra, a violinist, a
soprano, a jazz band. Imagine the
sound in your home which would give
the best illusion of the real thing. Re-
member this when comparing speak-
ers.

The more experience you have in
listening the better you are able to se-
lect a satisfactory system. If you are
a newcomer to high fidelity you may
profitably buy a speaker in the lower
priced brackets first; then after your
tastes have matured, select a better
and more expensive unit. Learning
how to pick a speaker system which
will satisfy you for a long period of
time takes some perception, but it can
be done. This is not all a matter of
paying a lot of money for a speaker
system. There are some excellent mod-
erately priced units which will meet
the needs of the sophisticated listener,
and there are some high priced sys-
tems which can set you on edge after
a period of listening.

There are a number of points about
listening tests which should be kept in
mind if we are to gain the correct im-
pression. The source of the sound
used in the test is most important.
Some records can cause very mislead-
ing results. A record with consider-
able distortion at the very high fre-
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quencies can make the speaker. with
the poorest high-frequency response
sound the most distortion free. Other
sources of confusion are discs contain-
ing rumble, buzz, transient distortion,
and unnatural or overemphasized ef-
fects. A bad record doesn’t sound good
over a good speaker; a poor speaker
may mask some of the distortion on
the record. It is a good plan, there-
fore, to do your comparative listening
using records you know to be good.
The author believes that comparative
speaker tests should be run using the
best quality records available. Records
will probably keep improving after
you buy your speaker. Old and dis-
torted records can best be handled by
tone controls and cut-off filters, not by
buying limited range speakers. The
author recommends that you use some
of your own records for listening tests.
A few well chosen ones will be all you
need and you will have the advantage
of being thoroughly familiar with
them.

It is also important that the rest of
the equipment used in the sound com-
parison test be in good condition and
properly adjusted. A worn pickup
stylus can upset any listening demon-
stration. Make sure that the pream-
plifier-equalizer settings are the cor-
rect ones for the records used. It is
also desirable to start the listening
tests with the tone controls set at flat
response. Also make sure that the
loudness compensation is switched out.
Tests conducted with the loudness
compensation on can be very ambig-
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uous since you are never sure of the
amount of bass and treble boost espe-
cially when the volume control position
is changed. As far as the choice of spe-
cific pickups, preamps, and amplifiers
for speaker demonstration is con-
cerned, - there are two theories. One is
to use the same equipment up to the
speaker as you are now using or plan-
ning to buy. The other plan is to use
the best equipment available. Either
method is OK but the latter may be
preferred if you plan to upgrade your
equipment progressively.

The audio demonstrator has a prob-
lem in conducting A-B speaker tests
when the two speakers have different
efficiencies (which is nearly always the
case). It is universally agreed that in
order to compare speakers they should
be heard at the same loudness level
as they are switched back and forth
in the A-B test. Our hearing is such
that we are led to believe that the
louder of two sources has more bass,
is more brilliant, and has less distor-
tion when they are, in fact, the same.
This can cause confusion in any listen-
ing comparison depending on how the
problem is handled. Some audio show-
rooms use attenuators between the
amplifier and the speakers to adjust
all of them to the same loudness.
Others feed the speakers directly and
let the loudness vary with the speak-
er’'s efficiency. While the use of atten-
uators solves the problem of changes
in loudness, it introduces a difficulty
of its own. Attenuators between the
amplifier and speaker change the
damping factor of the amplifier as
seen by the speaker. Changing this
damping factor, or source impedance,
changes the frequency response of the
speaker (especially in the low bass)
and the damping characteristics (tran-
cient response) of some speakers. To
be fair, speaker systems should be
compared using the same amplifier
damping factor or, to be even more
correct, the A-B test should be con-
ducted switching between two iden-
tical amplifiers each adjusted to the
optimum damping factor for the speak-
er with which it is used. This compli-
cation is really necessary only for a
few speakers. The author prefers the
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method where no efficiency corrections
are built in, as this gives you a chance
to learn what differences in speaker

efficiency really exist. In making an
A-B test, twist the volume control as
the speaker switch is flipped to get
the same loudness from the two speak-
ers. A few trials show how.

Another problem in making speaker
comparison tests is created because
the unit is housed in the wrong type
of cabinet or enclosure. It should be
emphasized that the enclosure or baffle
for the speaker is as important as the
speaker itself in determining the qual-
ity of the sound. You will note that
we have been talking about speaker
systems rather than just loudspeakers.
By a ‘“speaker system” we mean a
speaker or set of speakers in a com-
plete mounting or enclosure. The
whole system must be considered as a
unit when talking about the ability of
a speaker to reproduce musical quality
faithfully. To give a fair listening
comparison a speaker should be tested
in the enclosure recommended by the
manufacturer. Be wary of judging a
speaker of one brand which is demon-
strated in an enclosure designed for a
different speaker. Sometimes these
mixed systems work out well but more
often they do not. It is common prac-
tice in many audio showrooms to
mount a group of 10 to 20 speakers in
a wall for listening comparison. While
this has the advantage of allowing the
comparison of a lot of speakers, it
may be a bad setup for running a real-
ly definitive test. If the units are all
mounted on the same board without
separating partitions between them,
there may be serious interaction be-
tween some of the units. The position
of the speaker on the wall will greatly
influence the bass response. If the
speakers are each in small boxes with
bass reflex ports, the cabinets are
probably not properly adjusted for
each speaker. Then, too, some speak-
ers are definitely not designed for bass
reflex mounting. If the speakers are
mounted in closed boxes of reasonable
size with rugged construction and with
good acoustical padding, the setup
may be regarded as a reasonable com-
promise between compactness and fair
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comparison. The high-frequency and
mid-range tones of the speakers can
be fairly judged under these condi-
tions. The low bass range can be
quite different in a properly matched
enclosure and this should be con-
stantly kept in mind. Preliminary
comparisons can thus be made on this
type of setup but for final choice al-
ways insist on hearing the speaker in
the enclosure which you intend to buy.
Remember it is the sound of the
speaker system to which you will
listen.

Choosing a System

If you are a novice at this hi-fi busi-
ness, it is suggested that you visit an
audio sales showroom. Discuss your
installation with the salesman and get
a general picture of what he has to
offer and the type of listening facili-
ties available. Listen a little if you
wish but don't decide on the first visit.
Make an appointment to come back
when you can bring your own records
and listen for an hour or so. Most
audio salesmen are anxious to help
you find the speaker which best suits
your ear and will be glad to work
with you.

A good way to start the listening
comparisons is with a wide-range, low-
distortion symphonic orchestra disc.
The music at the start of RCA Vic-
tor’s “An Adventure in High Fidelity”
(LM 1802) is a good example for this
test. So is Westminster’s “Sailor’s
Dance” from “The Red Poppy” (WL
7001). If you prefer jazz, try the Ray
Anthony “Sound Off March” on Cap-
itol LAL-9022. Listen for over-all nat-
uralness of sound. Are the high notes
clear but not overemphasized? Can
you hear the shimmer of the triangle
free from buzz? Note if the mid-range
instruments (trunipets, cellos, clari-
nets) are full bodied and real in sound,
while remaining separate and distinct.
Listen for the bass response of bass
viol, organ, tuba, and tympani. These
instruments should be clearly repro-
duced with good volume by the speak-

. er system while maintaining the char-

acter of each. Beware the ‘“boomp-
whoomp” quality of loud but muddy
one note bass. Be careful not to mis-
take excessive brilliance for clarity.
It's easy to build a tweeter which will
give cymbals more clash than they
really have. Such a speaker may
amaze you at first, but listen longer
and keep the sound of that live sym-
phony orchestra in mind.

Compare the speaker’s performance
at low- and high-volume levels. Listen
to the differences in clarity as the mu-
sic hits volume peaks at loud levels.
Then turn the volume down to a quiet
living room level. Note which speak-
ers change the least in tone color with
this change in volume. Many speakers
have a tendency to sound as if they
lose uniformity of frequency response
at fairly quiet volume levels. Low vol-
ume listening quality is very impor-
tant in a speaker for home use. It
takes a good speaker to sound full and

(Continued on page 160)
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for 1957
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Owner appeal, convenient operation, and quality
performance are the goals of this manufacturer.

color TV receivers, Hoffman Elec-
tronics Corp., is now featuring its
third series of color models. The first
two were the 15- and 19-inch shadow-
mask tube versions of several years
ago; the latest series of receivers uses
the 21AXP22 exclusively. This tube is
the round metal envelope improved
shadow-mask version used in RCA,
Emerson, and many -other late-model
color sets. In all Hoffman “Colorcast-
ers” the picture tube is mounted in
the cabinet and shipped in place.
Four basic receiver models comprise
the new “Colorcaster” line, each avail-
able in mahogany, limed oak, and Sa-
lem maple veneers with prices varying
according to the type of finish. Basical-
ly equipped with a v.h.f. tuner, each
receiver is also furnished for full 82-
channel reception at a slight increase
in price. When a u.h.f. tuner is in-
cluded, the model number remains the
same but with the letter “U” added.
The lowest priced model is the
“Commodore,” a table model costing
from $595 to $645, depending on the
finish and whether or not it includes
a uw.h.f tuner. The “General’ is an
open-faced console with the speaker
panel below the screen; while the “Am-
bassador” is a lowboy style cabinet
with the speaker mounted alongside
the picture tube. An elaborate three-
speaker sound system is used in the

UNE enthusiastic manufacturer of
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most expensive model, the “President.”
Table 1 lists the recommended retail
prices on the Hoffman color line.

Like some of the new RCA color re-
ceivers, the Hoffman ‘“Colorcasters,”
with the exception of the ‘“President”
model, have the station selector and
“on-off”’-volume control at the upper
side panel. The ‘“President” has all
controls on a vertical front panel
alongside the screen. An unusual and
novel feature is the addition of color
dials to the hue and chroma-gain con-
trols. As indicated in Fig. 1, the hue
control background dial has a red and
green section at the sides with a flesh
color setting in the center. This helps
the customer to remember that, by
turning the knob to the right, green-
ish hues will predominate, while turn-
ing it to the left will increase the em-
phasis on the reds. The correct posi-
tion of the hue control is indicated in
the viewed picture by the naturalness
of the flesh colors. When the flesh tones
in the picture appear too reddish, the
customer will have no difficulty in de-
ciding in which direction the hue con-
trol should be turned.

The action of the chroma gain or
“color brilliance” control is made
graphic as well. Three color stripes,
which taper from the weakest chroma
gain to the saturation point where the
stripes are thickest, are shown in Fig.
1. This clever use of human engineer-
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ing in illustrating the purpose and ac-
tion of the hue and chroma controls
should avoid many service calls due to
customer misunderstanding.

Another control that is not found in
many other color receivers is the
“Town and Country” switch included
in every model. The action of this
switch is basically the same as the
“local-distance” switch used in many
familiar monochrome TV receivers. Its
presence in a color set, however, is
new and will be a considerable help
in locations of either excessive signal
strength or in fringe areas.

In the “President” model, the chas-
sis is mounted on its side, with the
tubes pointing toward the picture tube
and the bottom of the chassis acces-
sible when the side panel of the cab-
inet is removed. The other three
models have the chassis mounted un-
derneath the picture tube, but with
the feature that the entire chassis
slides out at the rear for easy servic-
ing. In addition to the customer-oper-
ated controls, almost all of the other
adjustments are located under the re-
movable small subpanel below the
screen. These controls, together with
some adjustments accessible from the
rear of the receiver, permit the service
technician to adjust for optimum
monochrome and color performance.

Service and Installation

Hoffman’s policy is that TV receiver
installation and all service is the func-
tion of its distributors and dealers. De-
tailed service bulletins, as well as con-
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siderable basic instruction in color TV,
have been furnished by the factory
and, in addition, each receiver is sup-
plied with a diagram (complete with
frequencies, voltages, and waveforms)
fastened on the inside of the cabinet.

The standard warranty for one full
year on the picture tube and 90 days
on all parts is provided by the manu-
facturer. Regular installation and
service contracts are available from
local dealers. Prices of these service
contracts depend on the individual
store and local labor charges.

Each “Colorcaster” is shipped com-
plete and ready to operate but the av-
erage purchaser will still require an
expert to install the set. Aside from
the availability of a usable antenna,
the color purity, convergence, and syn-
chronizing controls almost invariably
require adjustment.

Circuit Features

All of the Hoffman color receivers
use basically the same receiver chassis
with only minor modifications, usually
involving the number of speakers,
w.h.f. tuner, etc. This chassis employs
circuitry described in detail in the
September 1956 issue of this magazine
and is quite similar to the RCA4 Victor
receiver described in the March 1955
issue. One of the outstanding differ-
ences is in the action of the contrast
and chroma-gain controls. By coupling
these two controls together and by
some modifications in the video cir-
cuitry, the usual problem of balancing
out contrast with chroma gain is elim-
inated. Whenever the contrast control
setting is changed, a corresponding
change takes place in the chroma sec-
tion with the result that color and
Y-signal gain track closely.

Other features include the use of a
synchroguide horizontal oscillator and
a.f.c. stage, instead of the familiar
multivibrator circuit. Also, in the in-
terests of producing a quality image,
there have been alterations in the
color producing portions of the re-
ceiver circuit.

Revisions in the latter direction are
concerned mainly with providing wider
bandpass in the color-signal circuits.
As an example, two stages of band-
pass amplification now precede the
color demodulator circuits, where one
was used before.

Also, the widely adopted high-level
narrow-band triode demodulators have
been abandoned in favor of low-level
wide-band stages. The receivers use a
pair of color detector stages identified
as the X demodulator and the Z de-
modulator. The X demodulator feeds
to the grid of the R-Y amplifier, while
output from the Z demodulator is ap-
plied to the B-Y amplifier. The G-Y
signal is produced from the mixed R-Y
and B-Y signals. .

Another alteration is intended to fa-
cilitate balancing out the outputs of
the three guns in the picture tube. In
earlier receivers, separate controls
were provided for the blue and green
guns, but none for the red gun. Bal-
ance was achieved by manipulating
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SCREEN
NAME MODEL NO. TYPE SIZE* FINISH PRICE**
Commodore M2021 Table 21” Mahogany $595.00
B20621 Table 21" Limed Oak 615.00
P2021 Table 21" Salem Maple §15.00
General M4041 Console 21" Mahogany 695.00
B4041 Console 21" Limed Oak 715.00
P4041 Console 21" Salem Maple 715.00
Ambassador M4061 Lowboy 21" Mahogany 775.00
B4061 Lowboy 21" Limed Oak 795.00
P4061 Lowboy 21” Salem Maple 795.00
President M4021 “Soundorama’” Console 21" Mahogany 795.00
B4021 “Soundorama” Console 21" Limed Oak 815.00
P4021 “Soundorama” Console 21" Salem Maple 815.00
*Diagonal measurement.
**Price is suggested retail for manufacturer’s local zone (with tax) on v.h.f. models.
The u.h.f. models are from $20 to $30 higher.

Table 1. The current line of Hoffman “‘Colorcasters” includes four basic models,
available in a choice of three different wood finishes, from $595 to over $800.

the blue and green controls along with
the master brilliance control, which
affected output of all three guns simul-
taneously. The present arrangement
is easier to adjust: there are separate
controls for the red, green, and blue
guns on the latest “Colorcasters.”

For the rest, circuit design and lay-
out do not present any radical depar-
tures from the color sets of other
manufacturers.

Since installation and service are
not under direct control of the manu-
facturer, with policy being determined
locally by distributors, there is no set
pattern as to whether the distribu-
tor’s service personnel or that of the
dealer will be responsible for the re-
ceivers after they are in the hands
of their owners. Nor is there any
pattern evident as to whether the re-
ceivers will be serviced on an indi-
vidual-call or contract basis and, if the
latter policy is to prevail, what the
cost of the contracts will be. With
this uncertainly, the set maker has ap-
parently felt obligated to make avail-
able the best possible data for use by
whomever will be.called on to work
on the sets. The well-illustrated service

The “Ambassador,”
lowboy model avail-
able in choice of
three finishes, is
made to sell for
under $800. Note sta-
tion selector and on-
off-volume control on
upper side panel,
while other controls
are under the picture
tube, located on the
horizontal chassis.
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coLo BRILLIANCE

Fig. 1. Use of actual colors on the col-
or hue and color brilliance controls is
to make their functions graphic to the
technically uninitiated. Note taper of
the three color stripes around the col-
or brilliance knob, to indicate range
from pastel shades to saturated shades.

booklets on the “Colorcaster’” chassis
give complete and detailed instruc-
tions on procedure and adjustment.
At the time this article was pre-
pared, Hoffman had scheduled full pro-
duction of all the models discussed
here. Plans call for the marketing of
this color line throughout the 1956-57
business year. Additional models may
be released as required but the main
line has been planned for current
availability. —30—
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0ff-Center-
ANTENNA

Basic off-center-fed long wire antenna with 300-ohm feedline.
Two methods of connecting transmission line to the antenna
Note that line is not fanned out.

at the right.

are shown
e

Fed
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Details on a multiband antenna which is especially

useful in locations where only one array is possible.

venient type to use for multi-

band operation under conditions
where it is impractical to have a sep-
arate antenna for each band and a
non-resonant feeder is desired. It
should be understood that this is not
a cure-all antenna and its operation
must be studied if the most satisfac-
tory results are to be obtained.

This antenna has shown some pop-
ularity in the last few years because
of the desire of many amateurs to
change bands with their “Viking” or
Collins 32V series transmitters with-
out changing antennas. By using the
proper matching networks, such as
balun coils or antenna tuner, the off-

'I'HE off-center-fed antenna is a con-

center-fed antennas will load up easily.

The frequencies at the low end of
each short-wave amateur band are
harmonically related to each other,
except for 160 meters, yet the resonant
frequencies of a piece of wire are not.
To be resonant for a certain frequen-
cy, a piece of wire is shorter than the
wavelength of the frequency in space
due to the end effect (loading caused
by the added capacity of the insulators
and tie loop). The wire is about 5%
less, which may be written:

L =492(N — .05)/f

where:

L = length of wire in feet

N = number of half wavelengths

f = frequency in megacycles

SOLDER

R L e

INSULATOR
(FEEDER_SPREADER]
—

By WILLIAM O. HAMLIN, WiMcCA

Supervisor, Technical Information Service
CBS-Hytron, Division of CBS, Inc.

If the length is interchanged with
frequency in the formula it is readily
seen that the resonant frequencies are
not harmonically related by the factor
(N — .05). Table 1 has been worked
out to aid in choosing the most de-
sired frequencies in multiband opera-
tion.

Generally, the ten-meter frequency
that is to be used is the first consid-
eration because the resonant length is
more critical at the higher order of
harmonics. If ten meters is not to be
used, it would be more advantageous
to cut the antenna for the high end
of twenty meters.

Feeder Point Connection

If the impedance of a long wire is
plotted on semilog paper at even mul-
tiples of a half wavelength, it will be
found that some 300-ohm points scat-
ter fairly closely about the same point
on the wire. They do not coincide ex-
actly because the current node radia-

Table 1. Various har- : : : B
! ¢ tion resistance varies with the number
_BO'IYIETER FUNDAM_ENTAL Eizlgorf:eq‘::cysh:,ﬁ of half wavelengths the wire repre-
Le;u;)th Fr::/quencxes (in mc.) for following wavelenqt‘ixs here for multiband ham sents. The radiation resistance of one
1( 318 3.329 6.5 141 o operations with 80 and half Wavelgngth approximates 70
137 241 7.0 14.9 28.6 40 meter fundamentals. (Continued on page 150)
136 3.44 7.05 14.3 28.8
135 3.46 7.1 14.4 29 Table 2. Close impedance matching to 300 ohms on multiband
134 3.49 7.15 14,5 29.2 antenna in the clear. Connection point at .325 length on lst.
133 3.52 7.21 14.6 29.4 2nd, and 8th harmonics and .34 length on the 4th harmonic.
132 3.54 7.26 14.7 29.6 -
131 3.57 7.32 ANTENNA BAND CONNECTION
130 3.6 7.38 LENGTH POINT FROM
128 3.65 (ft.) END (in {t.)
126 3.71 137 80.40-10 44.5
124 3.77 20 46.5
135 80-40-10 43.9
40-METER FUNDAMENTAL 20 46
68.5 6.84 14.0 284 133 80-40-10 43.25
68 6.88 14.1 28.6 20 - . 45.25
67.5 6.93 14.2 28.8 131 80-40 42.6
67 6.98 14.3 29.0 68.5 40-20 22.5
66.5 7.04 14.4 29.2 10 23.25
66 7.09 14.5 29.5 67.5 40-20 21.9
65.5 7.15 10 23
65 7.2 66.5 40-20 ) 21.6
64.5 7.26 10 22.6
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ed Hot Components

Ordinary and new high-temperature circuits
after being exposed to 1500 degree F. heat.

Special transformers have been run
for long periods in electric ovens.

Special electronic components developed by G-E
can operate reliably at high temperatures and
withstand large amounts of nuclear radiation.

HE penetration of a critical temper-
Tature barrier in the development of

guided missiles and supzrsonic air-
craft was dramatically demonstrated
recently when General Electric scien-
tists exhibited laboratory models of
revolutionary electronic devices and
circuits operating literally ‘“red hot.”
The achievement was described as a
major step toward overcoming the in-
ability of electronic controls to with-
stand the skin-sizzling heat generated
by air friction at extreme speeds.

An equally important “plus” feature
of the new electronic circuits is their
ability to operate for long periods
while exposed to nuclear radiation.

Tremendous defense implications
were attributed to the heat-resistant,
radiation-tolerant electronic tubes, re-
sistors, capacitors, coils, transformers,
wiring, and circuit boards. Radically
new concepts in these components and
circuits represent a breakthrough in
the “thermal barrier” and give new
impetus to the nation’s guided missile,
satellite, and supersonic plane pro-
grams. Among the advantages pre-
dicted are extensive weight reductions
made possible by elimination of bulky,
power-consuming cooling equipment
from missiles and aircraft.

Military demands of World War II
resulted in the development of several
components that would operate at 300
degrees F., but the over-all reliability
limit was, and in much of present-day
equipment still is, about 200 degrees F.
The receni emphasis on guided missiles
and supersonic aircraft has greatly in-
creased the requirements, but until
now extensive research and expendi-
ture has produced only a few compo-
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nents capable of operation at 500 to
600 degrees F. The components and
circuits shown here are capable of
proper and reliable operation in the
temperature range of 900 to 1500 de-
grees F. At these elevated tempera-
tures ordinary electronic assemblies
would stop working and actually melt
into a puddle of metal and glass.

Guided missiles are one of the most
challenging applications of high-tem-
perature components, which must op-
erate reliably in two sources of heat:
internal and external. The high in-
ternal heat is the result of a large
number of electronic components that
must be jam-packed into an absolutely
minimum volume for weight and space
reduction. For example, an air-to-air
missile requires a relatively elaborate
guidance and control system that is
within a cubic volume not much larger
than that of a basketball. With all the
components operating, compartment
temperature may increase several hun-
dred degrees so as to cause faulty op-
eration or outright failure.

The intercontinental ballistic missile
(ICBM) is a classic example of an ap-
plication of high temperature com-
ponents to the problem of external
heating. The ICBM must descend from
extreme altitudes at velocities of about
10,000 mph and re-enter the dense
layer of air surrounding the earth.
Within this envelope of air, friction
between the ICBM and the air around
it generates heat equal to the heat
generated by a half dozen or more of
the world’s largest steam turbines. If
not dissipated, this heat rise can make
ICBM electronic components either
malfunction or fail.
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Type of electronic assembly subjected
to radiation tests in Oak Ridge reactor.

Ceramic tube operates—shown by scope pat-
tern—even when glowing in blowtorch flame.

This special motor can be operated so hot
that a cigarette may be lit on its housing.
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Don’t Be A aid of G

By ART MARGOLIS

Many troubles resemble
those in black-and-white
sets;

others start to

become familiar quickly.

HE service call was timed perfect-
le. The setting up and convergence

of the new 21-inch RCA color re-
ceiver had been completed a good ten
minutes before the colorcast was
scheduled to start. The set owner, a
new car dealer, perched on the edge
of his chair awaiting his first look at
color TV.

The pre-show time was consumed by
last-minute chores-—packing up the
test equipment and closing the tube
caddy. Then, on the screen, the MC
entered through parted curtains and
announced, “You are now watching
color TV.” The program may have
been transmitted in color but there
was no rainbow on the screen!

The color and hue controls were
turned all the way up—still no color.
A cursory inspection revealed no ob-
vious source of the trouble so the
tubes were checked. After about the
fifth tube substitution, the light began
to dawn. Why was there no color when
the dot-bar generator produced beau-
tiful hues on the screen? The only dif-
ference between the two set-ups was
the outdoor antenna! A hastily pro-
cured rabbit ears solved the problem
long enough to avert a heart attack by
the owner until the rooftop antenna
could be inspected.

Finding the lightning arrester burned
and shorted, this was replaced and the
color flowed over the screen. Evident-
ly the lightning arrester had been
faulty for some time but in this prime
signal location its absence was of no
importance to monochrome reception
but it made a vast difference where
color was concerned.

Service technicians approaching color
television for the first time are more
or less faced with the same problems
the old timers tackled when black-
and-white first came on the scene.
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There is one redeeming feature, how-
ever, and that is that those who have
coped with monochrome sets will find
that color troubles fall into similar
categories. There are the obvious tube
replacements and adjustments to be
made. Then there are some hard-to-
figure symptoms that ultimately re-
solve themselves into tube changes and
adjustments. There are the normal
bench-type repairs and, inevitably, the
familiar “dogs” and intermittents.
One great difference in the two
types of service is in the importance of
the role played by the antenna. An-
tennas that are performing well on
monochrome may not work satisfac-
torily for colorcasts. Of the twenty-
two color service calls handled by the
author thus far, ten involved tube re-
placements, two called for adjustments
of various types, five were antenna
jobs, and five involved bench-type re-
pairs. Although no real conclusions
can be drawn from this breakdown, it
does indicate some sort of a trend.

Monochrome Experience Helps

Color TV today stands on familiar
ground. Most of the circuitry and
many of the troubles are the same as
for monochrome. In many instances
black-and-white servicing experience
will prove adequate. .

For example, the author was called
upon to service a 15-inch set that had
snowy pictures. Although it was
“Technicolor’” snow, there was no mis-
taking the familiar flakes. The 6BQ7
r.f. amplifier tube had shorted and
burned out two resistors in the tuner.
The installation of new resistors and a
tube replacement set things aright.

Another 15-inch set brought the
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have to understand thoroughly——is perform-

One of the most important jobs required
of the color TV technician—one he will

ance of the A-to-Z convergence procedure.

familiar ‘“no raster but sound” com-
plaint. Like its monochrome counter-
part, the high voltage rectifier was
cracked, killing the high voltage. A 21-
inch set whose owner reported raster
but no sound or video turned out to be
a simple case of a burned out 6AQR5
audio output amplifier tube. It killed
the video, too, for the screen of the
3rd if, draws “B-+" from the 6AQ5’s
cathode circuit.

On another 21-inch set where the
strong stations blacked out and the
weak ones trickled in, the 6US8 a.g.c.
amplifier tube proved defective—just
as it might in a monochrome receiver.

Another “case’” which required a
slight wvariation in black-and-white
theory involved a report that the pic-
ture disappeared only during commer-
cials! The program was received OK
but when the commercial came on the
picture bloomed, defocused, decon-
verged into a rainbow of colors, and
then disappeared. At the end of the
commercial, the program came back
in fine shape.

A decrease in the high voltage ap-
peared to be the trouble so the recti-
fiers were checked first—to no avail. A
new 6BD4 high voltage regulator tube
was installed and that did the trick.
The commercial held firm. It seems
that when a high level of white is sent
into the tri-color tube, as during the
commercials, the CRT draws more
current. The high voltage regulator
tube is supposed to allow more cur-
rent to be drawn without a drop in
high voltage. With the tube defective,
as the current was drawn the high
voltage decreased and the multicolor
blooming occurred. .

While the service jobs thus far cited
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needed no more than normal black-
and-white theory plus common sense,
some troubleshooting chores involve a
thorough understanding of theory.

To demonstrate this point, take the
case of the set where the top half of
the picture was blue with retrace
lines, the bottom yellow. The first step
was to adjust the color gun controls.
This operation resulted in the blue
changing to black and the yellow to
near-white. The reason was obvious.
This was a classic case of 60-cycle
hum in the video. The r.f. amplifier, a
6BQ7, had a filament-to-cathode short.

Another complaint involved a low
brightness level and a brownish pic-
ture during a black-and-white trans-
mission. The 6BC7 d.c. restorer was
dead.

Another problem which came up
about this time involved the color set
cited first—the new car dealer of the
shorted lightning arrester. Timing the
service call for a scheduled colorcast,
it was found that only the top few
inches of the picture were affected.
The top sparkled with all colors, red
predominating. The hero of the scene,
whose head reached the top of the
screen, looked as though his ears were
bleeding badly. It was an extreme
case of misconvergence at the screen
top. A second symptom, the “pointy”
head, was a tip off that this was, in-
deed, a familiar problem. Replacement
of the vertical output tube restored
the picture. The weak vertical output
tube was causing vertical stretching
and misconvergence.

Training a Must

With a bit of luck, any TV tech-
nician worth his salt could undoubted-
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Even an antenna that
is adequate for color
reception may have
to be reoriented for
optimum performance.

ly have scraped through all of the
cases mentioned so far. However, there
are still plenty of color jobs that re-
quire formal and thorough color train-
ing. For the past year the author’s
firm has been on active lookout for
all the color information and training
being offered. All available articles
have been studied carefully and the
technicians have been attending the
RCA lectures and taking the Philco
color course. We have found that cer-
tain color jobs require formal train-
ing. One absolute “must” for every
color technician is complete familiar-
ity with the convergence procedure.
Among the unusual problems that
arise in convergence cases are the ef-

fect of weak or defective 12BH7 red
adder and output tubes, a loose or de-
fective field neutralizing coil, and the
misadjustment of the bandpass a.g.c.
control. The effect of these compo-
nents on the color picture would have
been lost on a technician unfamiliar
with color theory.

Another component, unique with
color sets, is the additional oscillator
running at 3.58 mc. This may prove
to be a headache to technicians. One
case involved the hue control which
wouldn’t permit the color to be turned
up bright enough. In order to place
this control in the center of its range,
it was necessary for the technician to
phase align the oscillator. This same
symptom on a second set proved to be
caused by a bad oscillator tube. So it
goes!

Color Antenna Troubles

With the advent of colorcasting, an-
tenna orientation troubles have again
reared their ugly heads., While many
existing installations are OK for color
reception, more are going to require
work. Antenna rotators will be need-
ed in some locations in order to pro-
vide good color reception.

Technicians who thought their prob-
lems of ignition interference were a
thing of the past with the newer
black-and-white circuitry and keyed
a.g.c. will be encountering this old
bugaboo with color receivers. There is
little that the technician can do to
eliminate this trouble; it is just a mat-
ter of “sitting it out” until the manu-
facturers whip the problem on the
drafting board.

Color TV, like all good things, is
here to stay. Eventually refinements
will be made, the circuits will be sim-
plified, and repairs will be easier to
make. At this pioneer stage, servicing
is strange and sometimes rough. This
doesn’t mean it can’t be handled-—be-
cause, eventually you are the fellow
who will have to cope with it. Sooner
or later color is your problem—so don’t
be afraid of color TV.

Circuits may differ—but the technique of changing tubes in an attempt to lo-
calize a fault is a familiar procedure that works with any type of equipment.
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By W. H. CALDWELL

An inexpensive, easy-to-build gadget which provides

added enjoyment when listening to your hi-fi system.

HE volume compressor is useful for
reducing the dynamic range of
speech or program material. In re-
cording, too large a signal will cut
into an adjacent groove, while too
small a signal will be lost in the sur-
face noise of the record. With tape,
too strong a signal will saturate the
tape and may cause “print-through”
of a strong passage on an adjacent

layer of tape, while too weak a signal .

will be lost in the background hiss.
In communication radio transmit-
ters, voice compression helps to over-
ride noise. In high-fidelity broadcast-
ing and recording the trend today is
away from volume compression, to in-
sure full dynamic range. ]
The average listener, however, may
not want his music too loud, to avoid
offending the neighbors; nor can he
have it too soft since ordinary room or
street noises will drown out the
music. -
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The volume expander, by the same
token, is useful for restoring full dy-
namic range to an old record or to re-
ception over a channel where com-
pression has previously been employed.

A good volume expander-compres-
sor is a useful addition to any audio
system, provided it doesn’t introduce

Schematic of volume expander-compressor.
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unnecessary distortion and is easy to
operate.

The complete circuit of such a de-
vice is shown in the diagram. It uses
only three components, and connects
directly between the output trans-
former and the speaker voice-coil. It
is designed for speaker impedances
from one to eight ohms and for ampli-
fiers in the 1-10 watt class.

The operation depends on the char-
acteristics of the #47 pilot bulb. The
resistance of the bulb increases as
more power is.applied to the circuit;
however, the thermal heat capacity of
the filament is sufficient so that its
resistance remains constant over sev-
eral cycles of audio. This latter char-
acteristic preserves the waveform of
the audio. Some may find that the at-
tack and decay times are far too long
due to the thermal lag of the bulb’s
filament, but the simple gadget is
worth trying if this characteristic is

‘not too objectionable.

There is only one control to the
compressor-expander: the potentiom-
eter. This should be mounted near the
volume control for greater conven-
ience, since a change in the setting of
the expander will affect the volume as
well as the degree of expansion.

In operation, the lamp will glow and
also serve as a ‘visual volume indi-
cator. When testing the circuit for the
first time, set the volume so that the
bulb glows moderately brightly. Now
by adjusting the potentiometer, you
will find there will be a null point
near the center of its range, where
the sound will be weakest. This is the
balance point of the resistance bridge,
and the greatest degree of compres-
sion will be found just below this
point, and the greatest degree of ex-
pansion just above this point.

For moderate compression, turn all
the way down; for moderate expan-
sion, turn all the way up.

For use as a squelch circuit, set the
potentiometer to balance on noise; the
signal will then unbalance the circuit
and come through, when present,
while in the absence of signal the
noise is blocked-out. This is especially
useful for playing old scratchy records
since it not only squelches the scratch,
but also expands the dynamic range
of the record.

In home recording, the compressor
setting can be used when recording
and the expander used on playback.

For the radio amateur’s transmitter,
a maximum of speech compression is
very effective in overriding QRM and
QRN. However, if speaking from an
acoustically noisy location, the expan-
sion adjustment to balance out dis-
tracting local background noise may
prove helpful at the transmitting end.

A few words about the losses of the
expander. You will need to set the
volume control higher than usual to
overcome the losses in this circuit.
And these losses are greater near bal-
ance where the most effective action
takes place. If more power is needed,
it should be added after the expander
in the form of a power amplifier. —50—

RADIO & TELEVISION NEWS


www.americanradiohistory.com

Fig. 1. TFront view of
the “Densitimer,” as
mounted on wall, show-
_ing the probe clipped
to side. Dials and
controls are lighted.

ognized the value of an enlarger

timer for the darkroom, and
many have wanted an exposure meter
for the enlarger as simple as the me-
ter for the camera. Some, who have
more than one enlarger, or other
equipment to be controlled, have felt
the need for a switching unit, to elim-
inate excess cords and switches and
the need for changing plugs. The unit
to be described covers all three of
these needs, although any part of it
can be built separately.

This unit consists of a photoelec-
tric enlarger exposure meter, an elec-
tronic timer, and various control
switches. Any one of three units (en-
largers or printers) can be controlled
by the unit which provides timed,
manual, or external (footswitch) con-
tional part required is B4, a 1-megohm,
required, which can be set on the timer,
which can then be started by either a
panel switch or external footswitch. A
spring-return “Manual” (8¢) and a
locking “Focus” position on “Control”
switch 8, are also provided.

MOST photographers have long rec-

Circuit Description

The exposure meter circuit consists
of the photocell V. Vi, Vs V., and
their associated components. The two
halves of V, are connected in a bal-
anced bridge circuit whose indicating
meter is set to zero (under no-signal
conditions) by Ri. When light strikes
the photocell, current flowing in grid
resistance R: unbalances the bridge
and is indicated on the meter. The
operating point of the bias on the tube
is such that the action will be linear
and the meter deflection will be di-
rectly proportional to the amount of
light striking the photocell.

To provide stable operation, the sup-
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Details on a home-built exposure meter for an enlarger, an

enlarger timer, and control-switching unit for photographic

printers or enlargers, all housed in a compact enclosure.

ply voltage for the photocell (150 v.)
is regulated by Vi The cell load, R,
is variable, to allow for various speed
photographic papers. The cell output,
for a given amount of light, is reason-
ably constant with loads down to
about 10,000 ohms, and R. should not

be set. below this value unless special

calibrations are made.

The cell used is well-suited to this
application, due to its small size and
good sensitivity. The face is less than
14" in diameter which permits the
measurement of light through a very

small negative area. Since consistent.

exposure results can best be obtained
by measuring shadow areas where
minimum detail is required, the small
cell permits accurate measurements
even in small diameter enlargements.
Furthermore, the short length (about
1%4") permits the sensitive area to be
very close to the focal plane on the
enlarging easel. These cells may be
secured from Allied Radio Corpora-
tion in Chicago, or from the Clairex
Corporation, 50 West 26th Street, N. Y.

The over-all sensitivity required will
depend largely on the illumination of
the enlarger to be used. The ideal de-
sign must be linear over its range, and
should permit a reading over-a wide
range of lens apertures and magnifica-
tion diameters. Since there is no sim-
ple way to foresee the sensitivity re-
quirements for any given enlarger, the
circuit was designed to use any of sev-
eral twin triodes, with different am-
plification factors, interchangeably. A
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12AT7 furnishes maximum sensitivity,
a 12AV7 medium, and a 12AU7 mini-
mum sensitivity. The cathode resist-

‘ance provides sufficient bias to stay

within the operating range of all three -
tubes, so the proper tube can be se-
lected after the unit is built, during
testing and calibration.

Two ranges are provided to give a
wide range of readable exposure time.
Since the longer exposure times tend
to crowd into the lower end of the
meter scale, about a five-to-one time .
ratio is all that can be read on-a single
scale. The other range is established
by switching a resistance across the
meter, to reduce its sensitivity, and
permit readings at bright light values.
This switching is done by 8, which
also connects the cell into the circuit
for reading. This is a spring-return
switch, to keep the cell out of the cir-
cuit during high light intensities, such
as when the room lights are on.

The timing circuit is essentially that
shown in the article “Bootstrap Inter-
val Timer” in the October, 1954, issue
of Raplo & TELEVISION NEwS, except
that a single range and timing capac-
itor are used. This particular circuit
provides a range from less than one
second to about 32 seconds. Increas-
ing the size of either Cs or R will in-
crease this range if desired. Care
should be taken in the selection of Cs.
This should be a high-quality oil or
paper capacitor, preferably of the
sealed type. Electrolytics should be
avoided because of instability.
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The switching circuits consist of S;
(which selects the unit to be con-
trolled, as plugged into SO. SO. or
80s), while 8, selects the function.
Position 1 is “Focus” which turns the
unit on, position 2 is “Time’” which
connects the unit to the timer, posi-
tion 3 is “Footswitch” which connects
the unit to an external footswitch, and
position 4 is “Footswitch Time” in
which the unit is connected to the
timer, but the timer is started by the
footswitch, rather than the panel but-
ton.

If only one unit is to be controlled,
the three sockets and S: (in dotted
area “A,” Fig. 4) may be eliminated,
and a single socket connected to the
arm of 8. If the footswitch features
are not desired, S. and SO. (in dotted
area “B,” Fig. 4) may be eliminated,
and the lead from relay contact “X”
run to the arm of S.. If neither of
these functions is needed, all parts
within both dotted areas may be elim-
inated, and a single socket connected
with the dotted leads shown to SO.. In
such case, the “Manual” position of
the “Manual-Cancel” switch is used for
focus.

Construction Hints

The unit shown in the photos was
designed to hang on the darkroom
wall hence a vertical arrangement was
required. Construction would be sim-
pler if all sockets were mounted on
the front panel and a horizontal ar-
rangement would eliminate the need
for two chassis. If the unit is to hang
on a wall, it is best to have the sock-
ets on the bottom, and with a horizon-

tal arrangement, a ‘“‘Flexi-Mount” ICA
chassis is recommended, since the
panel and bottom can be one piece,
eliminating the need for a connecting
cable.

The photocell is mounted in a small
wooden block, with the sensitive sur-
face flush with the top (see Fig. 3). A
hole is gouged out of the bottom for
connecting the leads, which is two-
conductor shielded microphone cable,
and the hole is covered with an alumi-
num plate. The block should be paint-
ed white, to simplify locating the prop-
er shadow area of the negative being
projected. The sensitive area of the
cell should be shielded from light
whenever it is not being used, and
plans should be made to provide a
bracket on the side of the case, as
shown in Fig. 1, to hold the cell mount-
ing block with the sensitive area
against the casé.

The ‘“Cancel-Manual” switch pro-
vides a spring return on the ‘“Manual”
side (for “flash” exposures) and a
locking switch on the “Cancel” side.
The latter position cancels any timing
interval after the timing has started,
if desired. However, the switch must
be left in the “Cancel” position ap-
proximately the length of the timing
interval, so the locking feature seemed
desirable. Since such a switch was not
available to the author when he built
his unit, one side of a Switchcraft
3003L was altered by filing down one
shoulder of the plastic actuator, to
provide a spring return. The spring-
return version of this switch (3003)
is also not suitable.

Since the unit is to be used in a

*

Fig. 2. Chassis
view of the in-
strument. The
top chassis
houses the den-
sity measuring
circuit, the bot-
tom chassis is
the timer unit.

*

darkroom, certain items on the panel
must be illuminated. The entire panel
could be made of translucent plastic
and illuminated from the rear, al-
though most of it can be seen well
enough by safelights. However, the
meter and timer control should be
illuminated.

Since illuminated meters are not too
common, a regular meter can be con-
verted. The meter assembly is re-
moved from the case, and a 3" hole
was drilled in the back of the case,
large enough to admit a pilot light. A
second hole was drilled and tapped to
mount the pilot light holder, and a red
bulb was used. The regular metal
scale of the meter was replaced with
one of translucent plastic, on which
calibrations were made.

To illuminate the timer dial, a three-
inch hole was cut in the steel panel,
and a dial plate was made of translu-
cent plastic. This plate was somewhat
larger than the hole in the panel, and
was fastened to the panel with screws.
The timer potentiometer was mounted
on the plastic and calibrations let-
tered on the plastic with India ink.
Two red lights were mounted inside
the cabinet, behind the translucent
plastic.

To provide ventilation, holes were
cut in the top and bottom of the case,
and covered with screened ventilation

plugs.
- Calibration

Before starting any phase of the cal-
ibration, it is essential that all tests
be made under operating conditions.
The unit should be in the cabinet,
with the back on, and a minimum of
10 minutes warm-up should be allowed
before testing.

In making the timer dial, a 300-
degree arc should be scribed on the
plastic before the hole for the poten-
tiometer is drilled, using the center-
point of the control as the center of
the arc. Also scribe a similar arc on a
piece of bond paper. When mounting
the potentiometer, fasten the paper to
the front of the plastic with rubber
cement. During calibration of the
timer, marks can be made on the pa-
per. When calibration is complete, an
awl pressed against the marks on the
paper will transfer the calibration
points to the plastic. The paper can
then be removed, and lettering done on
the plastic.

In calibrating the timer, a stop-

Fig. 3. Mechanical details for building the photocell mounting
block. It should be painted white to simplify the operation.
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Ro—40,000 ohm, 1 w». res.

Ri0—25,000 ohm pot (“Zero”)

Rit, Ris—5000 ohm, 10 w. wirewound res.
R1z—2500 ohm, 10 w. adj. wirewound res.
R1y—800 ohm, 10 w. wirewound res.
R15—250 ohm, 5 w. wirewound res.
Ri7—2200 ohm, 1 w. res.

(“Turn to Read”) (Switchcraft 3006, Mal-
lory 62, or 762)
Se—S.p.s.t. toggle switch (“Power”)
Ss—S.p. 3-pos. rotary switch (“Selector’”)
Si—3-pole, 4-pos. rotary switch (“Control’’)
Ss5—S.p.s.t. push-button switch (“Time Start”)
Se—S.p.d.t. lever switch (“Manual-Cancel”)
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Ris, Reo—47,000 ohm, 2 w. res. (Author used a Switchcraft 3003L modified
Ri—2000 ohm, 1 w. res. Riy—2 megohm pot (“Time’’) see text)
Re—500,000 ohm pot (“Paper Speed”) Rei, Rez—50 ohm, 2 w. res. Mi—0-1 ma. meter (modified, see text)
Rs, Ris—1 megohm, V5 w. res. Ci, Co—10 pfd., 450 v. capacitor RL—D.p.d.t. relay, 110 volt coil
R4, Re—670 ohm, 1 w. res. Cs—8 ufd., 150 v. capacitor $01, $§0;:, S§Os—Chassis-type female receptacle
Rs—300 ohm wirewound pot (“Balance”) Ci—.1 pfd., 400 v. capacitor (Amphenol 61-F1)
R:—110 ohm wirewound pot (“Meter Range Cs—2 pufd., 600 v. capacitor (see text) SO;—Two contact socket (Jones S-302-AB)
Multiplier”) Cs, C1+—30 ufd., 150 v. capacitor Tr—Power trans. 230-0-230 v. @ 50 ma.; 6.3
Re—50,000 ohm, 1 w. res. St—D.p.d.t. lever or spring rotary switch v. @ 2 amps. (Stancor PC-8418)

SR1i—50 ma. selenium rectifier

Vi—0D4 tube

Ve—Crystal photocell (Clairex CL-2, see text)

Vs—12A4T7, 12AV7, or 124AU7 tube (see
text)

Vi—6X4 tube

Vs—2D21 tube Ve—12AU7 tube

Fig. 4. Complete schematic of the “Densitimer” for darkroom applications.

watch is handy, but any large sweep
second hand on a clock can be used.
Do not plug an electric clock into the
timer for calibration; the time lag of
starting, and ‘“coasting action” when
stopping will give inaccurate results.

Before calibrating the exposure me-
ter, run some tests in your own dark-
room, to determine the minimum and
maximum ‘“‘usual” exposure times.
This will determine the “desired
usable range” that you should work
toward, such as 3 to 30 seconds, 5 to
40 seconds, etc.

To start calibration, set the enlarger |

up to provide the minimum exposure
normally encountered, such as 2, 3, or

4 seconds. To do this will require an
average negative and several test
strips.

Using one of the three tubes (pref-
December, 1956

erably a 12AV7 with medium sensi-
tivity), and with the “Turn to Read”
switch in the center (off) position, set
the meter needle to any easily-read
value (e.g., 60), using the “Zero” con-
trol. Then, with the photocell un-
plugged, turn the “Turn to Read”
switch to “Bright,” and adjust R: to
read one-third value. This establishes
two ranges, one being three times the
other.

Plug in the photocell and re-set the
meter to zero with the “Zero” control.
Place the cell face in the shadow area
of the projected image set up above,
and turn the “Turn to Read” switch
to “Bright” (which has the resistance
in the meter circuit). Then adjust the
“Paper Speed” control to see if a full-
scale reading can be obtained .on the
meter. If the paper used in the test
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Standard parts are used throughout.

strips was an average speed enlarging
paper, it is preferable to secure full-
scale deflection with the paper control
near the center of the range. Natural-
ly, this step must be done in the dark-
room.

If, under the conditions just out-
lined, full-scale reading is determined
with the “Paper Speed” control at
about mid-range, your unit will prop-
erly measure minimum exposure. If
full-scale deflection cannot be ob-
tained, a more sensitive tube must be
used, and if the “Paper Speed” ad-
justment is too critical, a less sensi-
tive tube should be used. If a more
sensitive tube still will not provide
full-scale deflection, the ratio of the
ranges can be reduced to two-to-one,
by re-adjusting R:.

(Continued on page 134)
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~and Servicin,

By W. W. COOK

Technical Training Section, RCA Service Co., Inc.

Clear and concise instructions on how to repair the

most frequent troubles occurring in new color TV sets.

Also—how to set up a receiver for the installation.

ASICALLY, the installation proce-
B dure for the latest line of color

television receivers is much less in-
volved than for the earlier models. In
most cases, the only installation re-
quirement is de-magnetization of the
picture tube. This should be done irre-
spective of whether or not it is con-
sidered necessary.

To accomplish de-magnetizing, use a
coil 12 inches in diameter and consist-
ing of 400 turns of #20 enameled wire.
To this coil attach an a.c. line cord 10
feet in length with a switch. Apply 117
volts a.c. to the coil, holding the coil
with its plane parallel to the face of
the picture tube. Move the coil slowly
about the face of the CRT for a few
moments, then back away from the
tube about 6 feet and turn the coil 90°
so that it is perpendicular to the face
of the tube. Remove the a.c. from the
coil and the de-magnetizing job is
completed.

Shown in Fig. 2 is a color-contami-
nated black-and-white picture on a
color picture tube. This condition may
be caused by a magnetized picture
tube and the simple de-magnetizing
procedure given here could save many
fruitless hours of attempting to cor-
rect this situation by other means.

In some cases the condition shown
in Fig. 2 could be caused by the yoke
or purity magnet becoming dislodged
during receiver shipment. If de-magnet-
izing does not cure the condition, turn
the blue and green screen controls
completely counterclockwise. A red
picture with color impurity at the
edges of the screen will result. Adjust
the yoke and/or the purity magnet un-
til a uniformly red picture is obtained.
Then readjust the blue and green
controls to obtain a good black-and-
white picture. It is very important
that center convergence be maintained
during the purity adjustment. Other-
wise, a good red field may be obtained
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but the blue and green fields may be
slightly contaminated causing a poor
black-and-white picture.

After completing the purity adjust-
ments, the convergence should be
checked. To do this, a convergence
generator causing a crosshatch pattern
(Fig. 1) or regularly spaced white
dots to appear over the entire screen
of the color tube should be connected
to the receiver. Many dot generators
provide both dot and crosshatch pat-
terns. One method of using these pat-
terns is to work with the crosshatch
for dynamic convergence and dots for
final static adjustments. Generally, dy-
namic convergence adjustment is not
required for the initial setup of the
receiver. Fig. 5 illustrates a condition
where red and green has shifted. This
is typical of static convergence com-
plaints. A slight adjustment of the red
and green d.c. convergence controls
will correct this condition.

Obtaining a good black-and-white
picture is extremely important if good
color reception is to b2 expected. Some
of the newer black-and-white picture
tubes tend to give a slightly bluish
tint to white areas whereas the early
10-inch picture tubes were on the
brownish side. The black-and-white
picture on a color tube should be ad-
justed so as to be slightly brownish in
color. Most technicians lean too heav-
ily in the blue direction. In many cases
the picture is much too blue, even
bluer than the bluest black-and-white
picture tube. As a guide, check the
picture against the one on a black-
and-white receiver if one is available.
If not, lean slightly toward the brown-
ish hue. Doing this will actually en-
hance color reception since, if the tube
has a bluish background, flesh tones
will wash out or become very pasty
looking.

After checking out the color receiv-
er for black-and-white reception, check
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it for color. If color program material
is not available when the receiver is
installed or being serviced, a color-bar
or similar color pattern generator
must be used. A normal bar pattern
presentation with receiver correct-
ly adjusted is shown in Fig. 1. Note
that the bars range from red on the
left through blue to green on the right.
Each bar has some significance when
adjusting the color receiver. For ex-
ample, the third bar from the left is
vectorially 90° from burst phase and
represents R-Y. The sixth bar is 180°
from burst and represents B-Y.

‘When the color-bar pattern is ad-
justed properly, the fourth bar should
have a magenta color. In Fig. 6 the
second bar is magenta. This indicates
that the hue control is adjusted im-
properly. It should be rotated until
the fourth bar is magenta as seen in
Fig. 1. If the fourth bar can be made
magenta by rotation of the hue con-
trol, but if as a result, the colors of
the other bars are incorrect, a com-
plete matrix adjustment must be made.

Basically, there are two methods by
which this adjustment can be accom-
plished using the color-bar generator.
An oscilloscope can be connected to
the grids of the picture tube and ad-
justments made to obtain the proper
waveforms. This method is the most
accurate; however, it may be incon-
venient to carry an oscilloscope into
the customer’s home. An alternate
method of matrix adjustment which is
simple and accurate will be described
here. It is necessary in this method to

‘make two of the guns in the kinesc¢ope

inoperative while the third is being
used. To accomplish this conveniently,
connect a 100,000-ohm resistor between
the grid of each gun to be cut off and
ground. Take two clip leads, cut them
in half, and insert a 100,000-ohm re-
sistor in series with the two parts of
each lead. Thus, one end of the lead
can be connected to the grid and the
other end to ground.

If the blue and green guns of a color
tube were cut off by means of these
clip leads, and if a color-bar generator
were connected to the receiver, the re-
sulting red pattern would be that due
to the R-Y signal. The sixth bar from
the left, which was formerly blue,

(Continued on page 55)
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The color patterns shown here will help you

install and service color TV. if the receiver displays

COLOR

##e'%%%m.on / any of the incorrect pictures reproduced, this

tells you why, and liow to correct the proper circuit.

Fig. 1. The pictures shown here were dis-
played on the face of a normally-operating
color TV set. At the top is the peacock
color trademark of NBC. The crosshatch pat-
tern (center) indicates good convergence:
the color bar patiern shows correct hues.

Fig. 4. Right. This pattern
shows loss of color sync
{the input is from a color
bar generator). Check the
3.58 mec. oscillator and
synchronization circuit.

Fig. 5. Right center. Red
and green lines appear in
this crosshatch pattern in-
dicating lack of static 3 im ol
convergence. To correct Y EBHEERE RS
this adjust red and green 4 —_-E‘-—E-{ U T S0 S X
d.c. convergence conirols.

Fig. 6. Bottom right. In
this pattern, the second
bar from the left is mag-
enta—it should be red. If
adjusting the hue control
does not correct the pat-
tern, the color phase con-
trols must be readjusted.

H

Fig. 2. This black-
and-white picture
displayed on a color
set shows color con-
tamination due to a
magnetized CRT or dis-
loccted purity magnet
and/or deflection yoke.

= *v_,—,_._'._'-_'_._,'
i ! !

et

Fig. 3. The edges —>»
of tt.e color bars shown
here are not sharp and
distinct as they should
be. This indicates “'ring-
ing” and is usually due
to a detect in the video
stace (check for an un-
grounded delay line).
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PROTECT YOUR

.x'%‘

g/m COIL PRODUCTS CO., INC.

REPUTATION!

Cutprice TV tuners are surplus ffom a special run of a special
design for one particular model of one particular manu-
facturer. Chances are overwhelmingly against your ever being
able to use a surplus tuner properly-—in the set for which it
was designed. PROTECT YOUR REPUTATION-—don’t force
match a “bargain” tuner to your customer’s set—use only
STANDARD APPROVED REPLACEMENT TUNERS (which
are furnished you complete with schematic). These will
cover over 90% of your service replacement needs. Designed
exclusively for service by the manufacturer of more than
19,000,000 TV tuners in use today.

Tl The GusIDmEr, e

Youshouldhavea STANDARD APPROVED REPLACEMENT
TUNER FOR UHF (ultra-high frequency) STATIONS. Often
the older and larger stations known as VHF STATIONS
(very high frequency) are too far away to give top quality
pictures. The STANDARD APPROVED REPLACEMENT
TUNER is the tuner specially built for UHF conversion. It
will accommodate any of the 70 UHF TV Channels! UHF

strips can be put into your tuner any time, and because it is 9

so easy for the serviceman, it will cost 1€ss in service charges.

At your jobbers in factn-v-sealed packages only.

CHICAGO—LOS ANGELES—BANGOR, MICH,—NO. DIGHTON, MASS.

Export Agent: Scheel International, Inc., Chicago
ORIGINATORS of the Turret Style Tuner
ORIGINATORS of the Standard Cascode Tuner
ORIGINATORS of the Standard Pentode Tuner
ORIGINATORS of the New Neutrode Tuner

Master Specialists in Tuned Circuits
World's Largest Manufacturer of Electronic Components
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should be the same brightness as the
adjacent red background. This bar
represents B-Y and the fact that its
brightness is the same as that of the
background indicates that the magni-
tude of the B-Y signal on the red grid
is zero, which is correct. If the sixth
bar is not the same brightness as the
background, then the phase of the R-Y
3.58 mec. c.w. signal needs to be re-
adjusted. All recent color receivers
have a control for this; on the RCA
color sets using the CTCS5 series chas-
sis, for example, the top slug of trans-
former 7. is the applicable adjust-
ment (see Fig. 7).

After making the necessary adjust-
ments to obtain the correct pattern,
remove the clip lead from the blue
grid and attach it to the red grid. Now
the green and red guns are cut off
leaving a blue color bar pattern. In
this pattern, the third bar from the
left is of the same color content and
brightness as the adjacent background,
which is blue. This bar represents R-Y
and its appearance shows whether
there is any R-Y signal on the blue
grid. If there is some R-Y signal on
the blue grid, bar three will not show
up as pure blue and the phase of the
B-Y signal has to be reset. This is ef-
fected by varying the B-Y 3.58 mc. c.w.
phase control.

Next, remove the clip lead from the
green grid and connect it to the blue
grid. A green bar pattern should be
on the screen now. Here the seventh
bar should be the same brightness as
the adjacent background. If not, ad-
just the G-Y phase control.

With all of the conditions met as
a result of adjustments, the bar pat-
tern shown in Fig. 1 should be ob-
tained after removing the clip leads.
Checking the receiver in this manner
will assure the customer proper color
operation.

The antenna system is the only other
link to be checked out during installa-
tion. Most TV stations currently trans-
mitting color provide a color test
stripe during black-and-white trans-
missions. This vertical stripe is posi-
tioned at the right hand side of the
screen and is normally not visible.
However, by setting the fine tuning
control so that sound bars are barely
visible and adjusting the horizontal
frequency so that the picture moves
to the left, the stripe will become
visible, provided the color control is
turned maximum clockwise. With the
hue control set properly, the color of
the stripe should be a greenish yellow.

If the stripe cannot be obtained and
it is known that it is being transmit-
ted, re-orienting the antenna is usual-
ly all that is required. In addition to
this, it is a good idea to check the
transmission line for opens and poor
termination. Also check the lightning
arrester if one is present.

Customer I[nstruction

After completing the color receiver
installation it is very important that
the customer be properly instructed on
the use of the customer controls. Prob-
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ably the best starting point is to ob-
tain a good black-and-white picture.
First, set the fine tuning control to
the point where sound bars appear in
the picture, then turn back the con-
trol until the bars just disappear. This
must be done with the color control
fully counterclockwise or in the off
position. Adjust the contrast, bright-
ness, and fine tuning controls for prop-
er color saturation. The hue control
can then be adjusted for proper flesh
tones.

If there is no color transmission at
the time of customer instruction, make
sure he or she can demonstrate
proper black-and-white picture ad-
justments. However, explain the prop-
er use of the hue and color controls.
Service calls can be greatly minimized
by a good receiver installation and
proper customer instruction.

Service calls after initial installation
include the normal troubles encoun-
tered in black-and-white sets plus
additional problems related only to
color. The troubles dealing with color
only include: no color, improper color,
no color synchronization, and low
color saturation.

Before attempting to service the
color circuits, it is important that the
receiver must be capable of receiving
a normal black-and-white picture. The
same techniques apply for servicing
the black-and-white circuits of color
receivers as those presently employed
in the service of standard monochrome

receivers. The only exception to this
is the picture tube circuitry.

It is possible that the customer may
complain of a completely red screen
during reception of a black-and-white
TV broadcast. This would indicate
that the red gun of the tri-color pic-
ture tube is shorted. However, the
bias voltages should be checked before
replacing the picture tube. Also, the
customer may complain of color fring-
ing around objects in an otherwise
black-and-white picture. This would
indicate that either convergence is
misadjusted or that there is trouble in
the convergence circuits. Another pos-
sible customer complaint may be that
there is color contamination in the
black-and-white picture (Fig. 2). If
the set was properly installed and ad-
justed initially, this trouble would in-
dicate that the receiver has been
moved. De-magnetizing will probably
clear this up. These malfunctions have
no real bearing on the color circuits
yet appear as colored defects.

To service the color circuits, it is
usually necessary to use a color-bar
generator or other source of color sig-
nal for troubleshooting. This is neces-
sary since there may be no color tele-
cast at the time of the service call.
Also, by using such equipment, the
technician can check the color matrix-
ing as a final step of the service call.

Troubles in the color section are
usually confined to the bandpass am-

(Continued on page 179)

Fig. 7. Schematic diagram of color demodulator circuits of the RCA CTC5 chassis.
When it is necessary to correct color phasing this is done by adjusting the top

and bottom slugs of transformer T:os.

The various color tube grids are connected

to ground via test points TPy, TP:s and TPiq through 100.000 ohm resistors.
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Fig. 1. How overloading, mi-
crophonics, random pulses. and
poor intensity show up on
the oscilloscope tube’s screen.

Fig. 2. When the scope CRT be-
comes weak, adding a booster.
as in the case with a TV CRT,
will serve to prolong usefulness.

POWER
TRANSFORMER

NTV.A.C. n—_l

The troubles you are likely to encounter with an

oscilloscope. How to recognize and remove them.

cilloscope Kkits have been assem-

bled and put to use by television
technicians and electronic hobbyists.
When troubles develop in these oscillo-
scopes, many of those people who pur-
chased and assembled the kits are at
a disadvantage when it comes to cor-
recting such troubles. The scope has
its own brand of bugs that are only
remotely similar to television or radio
troubles.

IN THE past few years, many os-

Presented here are a few common _

troubles along with suggestions on
how to proceed in troubleshooting an
oscilloscope :

1. Overloading and low vertical gain:
The most common cause of overload-
ing or poor vertical gain, outside of
a defective vertical amplifier tube, is
low “B” voltage. Fig. 1A shows the
effect of overloading with a sweep out-
put response curve displayed on the
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scope. The broken line indicates how
the top portion of the curve should ap-
pear. The solid line indicates the ef-
fect of overload as amplitude is in-
creased. It is advisable, before tearing
the vertical section to pieces, to check
your “B” voltage. A weak 5Y3 recti-
fier in the back of the scope can really
foul up the vertical input amplifier.
2. Microphonic effect: In Fig. 1B we
can see the effects of a microphonic
tube. The trouble is particularly an-
noying when the operator wishes to
observe weak signals. Lightly tapping
the vertical amplifiers will disclose the
faulty tube, but usually the high-gain
input amplifier is the chief offender.
3. Ramndom pulses: Random pulses,
affectionately called “figliggies” by our
group at work, occur as shown in Fig.
1C, running across the baseline of the
scope. Again the chief offender is the
vertical input amplifier tube, which
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has usually developed high tube noise.
Many scopes now use a voltage regu-
lator tube, 0D3 or similar type. When
these become defective, they can pro-
duce a similar effect.

4. Poor focus: The high voltage rec-
tifier supplies the accelerating and fo-
cusing potentials and is the chief cause
of poor focus and intensity. Since the
deflection plates affect the beam after
it is sharply focused, noisy centering
controls occasionally cause a slight de-
focusing of the beam. If noisy carbon
potentiometers are causing the de-
focus, this can be detected by observ-
ing the sharpness of focus as the con-
trol is rotated. A slight rotation will
seem to shift the phase of focus from
vertical to horizontal. Power supply
hum due to defective capacitors will
affect focusing the same way, but in a
more exaggerated manner.

5. Poor intensity: After a few years
of use, you could expect a cathode-ray
tube to weaken but usually you will
go through several high voltage recti-
fiers before replacing a CRT. Fig. 1D
shows an unusual intensity problem
caused by the high-voltage capacitor
losing capacity due to drying up or old
age. Replacing the high-voltage capac-
itor will eliminate this problem. The
hum developed by the defective capac-
itor causes a blanking effect on the
beam. If the CRT does become weak,
it is possible to add a booster as shown
in Fig. 2. This will give added life to
your present oscilloscope. The trans-
former mentioned has adequate high-
voltage insulation. On some scopes
this booster transformer can be con-
veniently mounted on the CRT mount-
ing bracket. Proper phasing must be
observed in adding the 3 volts a.c. If
you try this circuit and your weak
cathode-ray tube does not light up, re-
verse connections 7, and T. to obtain
proper phasing.

6. Blowing fuses: If your oscillo-
scope continues to blow fuses after
changing tubes, and checking with an
ohmmeter fails to locate the short, the
trouble is usually a faulty high-voltage
capacitor. When you check the high-
voltage capacitor with an ohmmeter,
it may appear normal and charge up;
but under the strain of a Kkilovolt it
will break down. To check for this
trouble, disconnect the high-voltage
capacitor (observing safety precau-
tions at all times) and energize the
equipment. If the fuse does not blow,
the capacitor is the culprit. If the
fuse does blow, start checking with
your ohmmeter again. Occasionally,
the power transformer will short out,
and since it has such low resistance,
the ohmmeter is not much help. The
most reliable piece of test equipment
for a shorted transformer is the “nose”
common to all troubleshooters.

Sweep generator circuits are not
discussed because every manufacturer
seems to use a special design. Some
like neon tubes, thyratron circuits, or
modified multivibrator types. The in-
dividual oscilloscope design would de-
termine troubleshooting procedures on
this part of the circuit. 30+
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EWS about the mass meetings of
N service operators that are being

held in all parts of the country in
protest against the extension of con-
sumer service activities by the General
Electric Company has overshadowed a
very important development that was
inspired by the steady efforts of manu-
facturers to expand their consumer
service business.

The Television Service Association
of Michigan, which long has been one
of the industry’'s most dynamic and
successful service organizations, has
adopted drastic measures to show its
displeasure to offending manufacturers
for their stepped-up activities in the
retail service market. Members of
TSA realized, however, that while
drastic measures might bring about
some temporary restrictions in manu-
facturers’ service promotions, the fu-
ture of independent service could not
be made stable and secure unless in-
dependent service shops themselves
worked together in long-range pro-
grams for the improvement of their
activity and for the protection of the
set-owning public.

After two years of painstaking work,
earlier this year TSA had succeeded
in getting a television service licensing
ordinance passed by the Detroit city
council. This licensing law, which en-
compasses both shop owners and tech-
nicians, has been recognized as a su-
perior measure.

TSA pushed for passage of the law
only after it had exhausted all legal
means to curb the activities of service
sharpies in the Detroit area. In the
most ambitious of its attempts to stop
the gyps, the association contributed
$500 to the Detroit Better Business
Bureau for a campaign, and members
gave freely of their time to assist the
BBB and the district attorney pull
the service malefactors into court.
While they secured many convictions,
there were no laws that prevented a
culprit from opening a new service
business under another name, immedi-
ately after a conviction, to continue his
larcenous activities.

Most service associations are made
up of only a small minority of the
clean-minded, technically competent
service dealers in their areas. As a
result many of the best association
programs fail to accomplish their ob-
jectives because of the lack of indus-
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By WILLIAM LEONARD

The only successful defense against manufacturer

service is possible through organized activity.

try-wide support. Recognizing this
weakness in the armor of the inde-
pendent electronic service industry,
the officials of TSA financed the de-
velopment of a professionally pre-
pared, comprehensive program to in-
terest service dealers in cooperation
—through associations—for their mu-
tual well-being.

The complete association promotion
campaign plan is assembled in a strik-
ing 9%” by 15", four-section folder. As-
sembled in this folder are all of the
materials needed to put on an aggres-
sive association “member selling”
drive. The key piece is a 4-page folder
titled “Unite to Fight,” which details
why independent service businessmen
must work together to preserve a free
market for the operation of service
businesses in the electronics field.

A second section of the folder con-
tains samples of stickers for use on
ietters and envelopes; postal meter
messages; slugs for newspaper ads;
and an independent dealer association
decal.

The third section contains proofs of
ads for dealer associations to run in lo-
cal newspapers; mats for jobber house
ads; and a cartoon book to mail to
customers.

The fourth section contains a copy
of the Detroit licensing bill with two
separate flyers. One of the flyers car-
ries a detailed explanation of the re-
quirements for obtaining a Certified
Technician’s License, and the other
covers those for a Television Service
Dealer’s License. The flyer to be used
in urging service dealers to join their
local association states:

“Do you want your business to de-
velop into a real, solid security for
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yourself and your family? Most every-
body else does, too!

“Throughout the country, other
alert dealers are achieving this objec-
tive by joining their local independent
organization: For, as the saying goes,
in union there is strength. By band-
ing together, business improvements,
better public understanding, and a host
of other benefits have been obtained.
Things like ordinances to license only
qualified service dealers are now in ef-
fect in many communities. A spirit of
cooperation and free exchange of
ideas, and a common code of practice
and standardization of charges—for-
merly so confusing to the public—are
notable accomplishments.

“As a member of an organization,
your voice is heard. And, as a mem-
ber of an organization. you are pro-
tected against any serious outside en-
croachment—swiftly and effectively.
For the better business life and se-
curity we all must have, Join Your
Local Independent ‘Service Associa-
tion.”

The copy for local newspaper ad-
vertising to set owners urges readers
to patronize a local independent serv-
ice dealer who displays the association
emblem when a radio or TV set needs
repairs. It tells the reader:

“Your local independent service
dealer is the man to see when your
radio or TV set needs attention. Your
neighborhood dealer is a highly quali-
fied local business man. He has in-
vested a lot of time and money in
technical training and in costly shop
equipment to serve the entertainment
needs of your community.

“As a resident of your town, your

(Continued on page 131)
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i-Fi Amplifier for Ceramic Cartridges

RAD  TAPE
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fidelity world has seen many new
developments. Some of these have
been merely elaborations of existing
ideas while others have been founded
on truly new principles. In the entire
picture there may be discerned a new
trend which, although slow, is never-
theless firmly directed toward the sim-
plification of high-fidelity equipment.
One of the outstanding developments
in recent years has been the creation
of the ceramic f)honograph cartridge.
The discovery that ceramic material
could be made piezoelectric was inde-
pendently made in the Sonotone lab-
_oratories in 1946, At that early stage
the promise of the ceramic cartridge
seemed to lie mainly in the fact that
it was impervious to moisture and tem-
perature variations. It was quite an
event to produce a cartridge which
behaved almost exactly like a crystal
cartridge but which, at the same time,
would last indefinitely in tropical cli-
mates, in the hot confines of a radio
phonograph, or on the dealer’s shelf.
The first ceramic cartridges to reach
the phonograph market in 1947 per-
formed in an outstanding manner,
which although not truly high fidelity
by today’s standards were nevertheless
equal to the performance then obtain-
able from any piezoelectric device.
With the introduction of long-playing
records the design of the ceramic car-
tridge was carried forward to the point
where advantage could be taken of a
second unique fcature. This feature
was the fact that the ceramic cartridge
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DURING the past ten years the high-

TREBLE

Over-all view of the Sonotone HFA-100 amplifier which has been especially
designed to be used with the firm's new “seli-equalizing” cartridges.

The use of high output ceramic cartridges permits the

simplification of amplifier design and construction.

is a

“constant-amplitude” type of
transducer. That is, the voltage out-
put of the cartridge is constant with
frequency if the amplitude of the mod-
ulation of the groove is constant with
frequency. This is in direct contrast
to the “velocity” type of transducer
(magnetic, reluctance, moving coil,
etc.) in which the voltage output is
proportional to the side-to-side speed
of the needle in the groove. Since the
present-day recording characteristic is
very close to one having amplitude
constant with frequency, it follows
that a constant-amplitude pickup will
play such records back almost flat
without any need for equalizers in the
circuit. Further careful attention to
the design of the cartridge itself makes
it possible to tailor the response to
within a few db of the required char-
acteristicc. Thus the new Sonotone
Series 3 cartridges play back the
RIAA, LP, “New Orthophonic,” etc.
characteristics within 3 db of flat with-
out any equalization, providing a prop-
er load resistor is used.

When it is considered that the fre-
quency response of the ceramic car-
tridge without equalization can equal
that of most velocity cartridges em-
ploying commercially available equal-
izer amplifiers, it is apparent that the
ceramic cartridge signals a new ap-
proach to true high fidelity. When on
top of this is added the fact that the
ceramic cartridge requires no pream-
plifier (its voltage is about 20 to 100
times that of most velocity types),
that it is immune to magnetic hum
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By ROBERT M. MITCHELL

Sonotone Corporation

pickup, that it has a compliance equal
to or better than most velocity car-
tridges, that its distortion is equal to
or less than that of many other types
of cartridges one asks why it should
be necessary to use equalizers, pre-
amplifiers, oscillators, etc. to obtain
high-fidelity phonograph reproduction.

(Eprror’s Nore: Ceramic cartridges
are known to have more needle talk
than the velocity type cartridge. How-
ever, Sonotone claims that its new
Series 3 unit does not have this objec-
tion. It is also known that ceramic
cartridges, in general, have a different
tonal response (coloration) in compari-
son to other types of units. This may
or may not be objectionable. Some
individuals prefer this type of response
while others object to it.)

The answer is, in the author’s opin-
ion, that such equipment is entirely
unnecessary for the very best in high-
fidelity reproduction. In fact such
equipment may (and very often does)
introduce noise, hum, and distortion.
The fewer the links in the chain, the
simpler, cleaner, and more reliable
does the whole circuit become.

This is the philosophy behind the
creation of the Sonotone HFA-100 am-
plifier. This unit was designed to work
specifically with the new Series 3 ce-
ramic cartridges.

The schematic of the amplifier is
shown in Fig. 1. As may be noted, this
is a very simple, straightforward cir-
cuit. Every individual part and value
was carefully chosen to produce the
optimum in performance. Several de-
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partures from conventional practice
were made in the design of the ampli-
fier and since these are not all appar-
ent from the schematic they will be
discussed individually.

The load impedance presented to the
output tubes has been changed from
8000 ohms plate-to-plate to 6000 ohms.
This enables 12 watts to be obtained
at the secondary of the transformer
at 1% distortion without feedback.
When feedback is applied the distor-
tion is reduced to 0.1% or less.

Every tube, without exception, is
enclosed in a feedback loop of at least
20 db. This means that the 0.1% dis-
tortion figure holds from the input to
the output. This avoids the ridiculous
situation, all too often encountered, of
having a low-distortion power ampli-
fier section preceded by a high-distor-
tion voltage amplifier section.

The frequency response is flat at
any setting of the volume control. This
is achieved by making the volume
control a low impedance (50,000
ohm) control, which is unaffected by

stray capacitance following it. The
importance of this cannot be stressed
too much since it means that the high-
frequency transient response is main-
tained no matter what listening level
the user may choose.

The hum output of the amplifier is
independent of any of the controls.
That is, the hum is just as low with
the volume and bass controls turned
all the way up as it is with these
controls in their normal position. This
is achieved by using a d.c. filament
supply for the first two tube sections.
This is an added feature thought
highly desirable, since, together with a
ceramic cartridge, it permits full bass
boost with negligible hum.

The frequency response is not flat
beyond the audible range. The re-
sponse is flat to 20,000 cps but be-
yond that it is deliberately controlled
s0 as to maintain the transient re-
sponse under working conditions.
Many amplifiers have been shown to
have a good transient response when
working into a resistive load. The

pattern at 10,000 cps is gencrally
as shown in Fig. 2A. When many
such amplifiers are connected to a
loudspeaker, however, the response is
more like Fig. 2B. The transient re-
sponse of the HFA-100 amplifier is
equally good on loudspeaker or resist-
ive loads.. The performance of a typi-
cal amplifier at 10,000 cps with a
loudspeaker load is shown in Fig. 3.

The over-all circuit description is
as follows: There are four inputs, all
of which feed into the selector switch.
Three inputs have an input impedance
of 3.3 megohms and a sensitivity of
0.35 volt while the fourth has an input
impedance of 0.5 megohm and a sensi-
tivity of one volt. This fourth input
is designed to accommodate a high
output device, such as an extra-sensi-
tive tuner.

The input tube is a cathode follower
for several reasons: it presents a high
input impedance to the ceramic car-
tridge, it has a low output impedance
to feed the tape output jack and the

(Continued on page 159)

ALL VOLTAGES SHOWN ARE 0.C, MEASURED
TO GNO WITH 20,000 OHM/VOLT METER,

R:—270,000 ohm, Y5 w. res.

R:—180,000 ohm, Y5 w. res.

Rs, Ry—-3.3 megohm, V5 w. res.

Rs—47,000 ohm, 1 w. res.

Rs—50,000 ohm, log taper, pot

R:—100,000 ohm, Y5 w. res.

Rs, Ri:—1 megohm, log taper, pot

R9—22,000 ohm, Yy w. res.

Rio, Ri1, Ris—1 megohm, Y w. res.

R:s—220,000 ohm, 1 w. res.

Ry—1500 ohm, 1 ». res.

Ri—47 ohm, 1 w. res.

Rr—820 ohm, V5 w. res.

R1—100,000 ohm, V4 w. res.

Ris, R20—100,000 ohm, 1 w. res.

Rz1, R22—330,000 ohm, Y4 ». res.

Rzs, Res—250 ohm, 5 w. wirewound res.

Ry, Rzy, Res—15,000 ohm, 1 w. res.

R:s—1500 ohm, 2 ». res.

All fixed resistors should be of the 109, com-
position type unless otherwise noted.

C1, Cr—.22 pfd., 450 ». capacitor

Ce—-.5 ufd., 200 ». capacitor

Cs—1800 pufd., 400 ». capacitor

Cy—.008 ufd., 200 v. capacitor

Cs—750 ppfd., 400 v. capacitor
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Cs—.003 ufd., 200 ». capacitor

Cs—50 ufd., 6 v. elec. capacitor

Cs, Cio—.1 pfd., 400 v. capacitor

Cu—200 ppfd., 400 v. capacitor

C1:—.05 pfd., 400 ». capacitor

Ci13—2000 ufd., 6 v. elec. capacitor

Cu4, Cuun, C1ie—20/30/40 pfd., 450 ». elec.

capacitor

Cut, Cug, Cro:

30/30/40 pfd., 450/450/50

Fig. 2.

(A) 8)

v. elec. capacitor
PLi—No. 47 pilot light
SRi—Selenium rectifier, 350 ma. @ 25 ».
Fi—2 amp., 250 v. fuse
T1—Output trans. (see text)
T:—Power trans. {see text)
Vi, Vi—I12A4X7 tube
Vs, Vi—6V6GT tube (see text)
Vi—5Y3GT tube (see text)

Fig. 3.

December, 1956
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HIS article will describe a simple
Tcrossover network which produces

a simulated stereophonic effect that
the audiophile may wish to try out in
conjunction with his home music sys-
tem.

The lack of so-called dimensional ef-
fect in sound produced by a single
speaker leaves discerning listeners
somewhat unsatisfied. In an attempt
to supply the needed ascendency many
listeners raise the sound level to deaf-
ening proportions. This fills the whole
room with sound and gives the illusion
of reality. When the sound level is
raised above a comfortable listening
level, unnatural and unpleasant physio-
logical strain is imposed on the listen-
er. By adding a simple crossover net-
work the sense of sound spread may
be simulated, providing the listener
with good reproduction at moderate
levels.

The several methods to be described
here involve the use of frequency divid-
ing networks which separate and chan-
nel certain bands of the reproduced
audio frequencies into two or more
loudspeakers. Adjacent corners of the
room appear to be the most suitable
location for the speakers. The sound
sources to be considered here include
radio programs, TV sound, tape re-
cordings, phonographs, opera broad-
casts, and the like. The illusion cre-
ated by this method is most effective
with music, especially orchestral se-
lections or numbers recorded by
groups which, when performing, occu-
py an area of appreciable dimensions.

It should be remarked, however,
that the voice of an announcer will
usually emerge from the array rather
than from a single speaker. However,
those who have listened to this repro-
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By EDWARD P. KENNEDY

Details on a relatively simple and low cost method of

simulating dimensional sound from a single source, such

as AM-FM tuners, tapes, phonographs, etc. Basically, the

unit is an elaborated crossover with speaker separation.

ducing system for a short time soon
become accustomed to these speech
characteristics and lose their aware-
ness of it. The speech intelligibility
and the high-frequency spectrum in
general are cleaner than from a single
speaker.

Before going into details on the net-
work characteristics some comment
should be made regarding the results
of the author’s experiments. In gen-
eral, the better the quality of the
speakers the more lifelike will be the
illusion. Speakers of less noble peer-
age may be used, however, with sur-
prisingly good results. Unsuspected
liberties may also be taken with cer-
tain speaker enclosures without im-
pairing the bass reproduction. How-
ever, a good speaker for the highs
seems to be a necessity if satisfactory
results are to be obtained. It is sug-
gested that the speaker chosen for low
frequencies be placed to the right of
its companion.

The illusion may be created in a
number of ways and to a worthwhile
degree using available equipment. Per-
haps the simplest and least expensive
method is to use two good radio re-
ceivers which have been slightly al-
tered. In one, a single high-pass sec-
tion of the dividing network should be
connected between the present output
transformer and the speaker. In the

www americanradiohistorv com

companion radio a single low-pass sec-
tion of a dividing network should be
similarly connected. When both al-
tered receivers are tuned to the same
station and the proper level estab-
lished for each set the illusion should
be pronounced. Its degree of excel-
lence will be completely dependent
upon (a) the quality of the broadcast
itself, (b) the response of the indi-
vidual sets, (¢) the skill with which
the listener adjusts each set for tonal
balance, (d) the relative placement of
the high-frequency reproducing set
with relation to its companion low-
frequency reproducing set, and (e) the
acoustical characteristics of the listen-
ing room where the sound outputs will
be acoustically recombined in space to
form the whole illusion. The latter
statement will also apply to any of
the combinations to be described.

The separate filter sections should
be selected on the basis of the speaker
load impedance of each particular set
if they differ one from the other. Each
section should then be individually
designed to operate at the same cross-
over frequency.

A second method that may be em-
ployed is the addition of a two-chan-
nel dividing network and loudspeaker
to a high quality radio receiver. This
receiver should have its own built-in
high-quality amplifier and transform-

RADIO & TELEVISION NEWS


www.americanradiohistory.com

er-coupled speaker. The built-in speak-
er may serve as one channel if it is
reconnected through the output of the
network. The external or outboard
loudspeaker is then connected to the
remaining network output channel.

If the two speaker load impedances
differ, the technique of using single
channel networks in each circuit
should be adopted.

The third method involves an exist-
ing installation which includes high-
quality AM, FM, and TV, and a tape

machine. The amplifier is a William-
son-type which is flat from 30 to
20,000 cps. The speaker dividing net-

work is a 1200-cycle crossover, 16-
ohm, constant resistance type. The
highs are delivered by a quality co-
axial speaker housed in a good en-
closure. Surprisingly, the woofer is a
12-inch speaker which is used in the
TV console. The speakers are placed
at a 45-degree angle in the opposite
corners of a 16-foot wide living room,
making the distance between speaker
centers about 12 feet. The best listen-
ing area, although not sharply defined,
is near the center of this room and
about six feet from the front wall. De-
spite the poorly baffled TV woofer the
bass is pleasingly solid, natural sound-
ing, and free from objectionable peaks,
thumps, and box-barks. When the
tweeter highs are attenuated to a good
musical balance the illusion created
and the sound quality itself are excel-
lent. Orchestral reproduction is such

that the instrumentalists seem to be-

spread across the room. Some new
and interesting things were noted as
experience with this array accumu-
lated. Individual instruments in an or-
chestra can be distinguished with un-
common ease. The tamborines, cymbal
crashes, drums, bells, brushdrums, and
triangles are unbelievably clean and
clear. Audience noises, applause, etc.,
take on a new life-like characteristic.
Furthermore, these phenomena are- ob-
vious even at a sound level much
lower than that at which the orchestra
originally recorded the material and
much below that used by the average
high-fidelity enthusiast operating a
single high-grade speaker.

Some humorous by-products were
also observed. Before the network and
TV speaker were employed in this new
system the owner operated his coaxial
speaker at the usual audiophile level.

His wife either fled the house or for-

bade the use of the equipment in her
presence. Peace now prevails as evi-
denced by the fact that she uses the
system daily for her own entertain-
ment.

We will now take up the matter of
the actual construction of the net-
work. Inductance and capacity values
are the same for both the high- and
low-pass sections where the speaker
load impedances are the same in each
output. It should be emphasized that
values will change according to the
crossover frequency chosen and the
impedance for which each output of
the dividing network is designed. This
should be remembered when attempt-
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ing to use either of the first two ap-
plications suggested. The impedance
of speakers used in commercial sets
varies over a considerable range, hence
flexible design data is required. Many
of the available speakers are 16-ohm
types, consequently the chart is com-
puted on this basis. To find the values
for networks of other impedances,
choose the desired crossover frequen-
cy, read the values indicated for 16
ohms at this crossover, and then mul-
tiply that figure by R/16 to get the
figure for the new inductances. For
the new capacity values divide the 16-
ohm figure by R/16.

The work done to date has used
crossovers between 2000 and 300 cps.
To suggest a starting place for home
experimentation, 900 cps is recom-
mended. This frequency has yielded
very satisfactory results.

It will be noted from reference to
the chart that the higher crossover re-
gions use capacitors of lower value.
These low-capacity units are some-
what cheaper than those of higher
capacity. The inductances are vari-
ables which are relatively simple to
wind and are fairly inexpensive.

Simple air core inductances are best
for this application. They may be
wound on any removable form having
proper hub and flange diameter. If
the 900-cycle crossover frequency is
chosen, for example, a stamped metal
16 mm film reel may be used as a
winding form, then taken apart and
removed after winding is completed.
This produces a good form factor for
this size inductance. 330 turns of #21
heavy “Formvar” wire tightly wound
on this form will come close to 4 mhy.
After removing the winding form the
coil should be tightly lockstitched with
waxed lacing cord, then taped, using
any good acid-free friction tape, but
better still, a half lapped serving of
vinyl base electrical tape. These serv-
ings of lacing cord and tape make the
coil self-supporting and will also avoid
inductance changes due to sponginess.

The capacitors should be of the im-
pregnated paper type. They may be
50 or 100 volt types which are stand-

TIGHTLY LOCKSTITCH THE
COIL ALL WAY ROUND

APPROX. 2 5/18”

Data for constructing the “900 cycle” cross-
over. A typical coil is 333 turns of #21
heavy Formvar or Formex. This will produce
an air core coil of approximately 4.1 mhy.
using dimensions given above. When con-
nected with an 8 pid. capacitor, as shown
below, it should give an f. of about 880
cps in circuits loaded with 16-ohm speakers.

ard ratings and readily available. To
arrive at the odd values of capacity
indicated for some crossover fre-
quencies, it may be necessary to use
parallel and/or series combinations.
The resultant capacity should be with-
in *=10%. Good commercial capacitors
fall within this tolerance limit. If an
impedance bridge is available, both
capacity and inductance values can be
checked quite readily.

Perhaps a simple way out of the ca-
pacitor value problem is to choose
capacitors of nominal ratings and con-
struct the companion inductances, as
determined from the chart. For ex-
ample, two commercially available oil
impregnated paper 4 pfd., 100 volt ca-
pacitors of the bathtub type may be
connected in parallel to give 8 ufd. or
thereabouts. Measurement of six bath-
tub types averaged 3.996 ufd. Refer-
ence to the chart indicates a crossover
frequency, when using 8 pfd. and 4.1
mhy. inductance, to be about 880 cy-
cles for a 16-ohm network, which is a
good crossover frequency for the want-
ed illusion. Consequently wind the in-
ductances for about 4.1 mhy. 333 turns
of #21 heavy “Formvar” or equiva-

(Continued on page 166)

Chart of constant impedance speaker dividing network for experimental sysiem.
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All-Transistor
Amateur Transmitter

Fig. 1. Over-all view of transmitter.

It is built on a perforated Masonite board

measuring 8”x12”. By using perforations to hold parts, soldering work is minimal.

By GENE BRIZENDINE, w4ATE

Build this compact, portable rig for the 40- or 80-meter

band. It uses standard transistor components throughout.

S THE versatile transistor invades
more and more electronic fields,
the urge grows to explore its pos-

sibilities in amateur applications. Ad-
mittedly, the project of constructing a
useful transistor transmitter was ap-
proached skeptically. However, the
sporting idea of using very low power
in communications brought a fresh
viewpoint, similar to fishing with
archery equipment, or big-game hunt-
ing with a candid camera. Encouraged
by reports of two-way communica-
tions upward to 2000 miles, the tran-
sistor transmitter was undertaken.

Circuit

The base oscillator circuit selected
is relatively simple to adjust and none
of the components is especially crit-
ical. This arrangement also has the
advantage of requiring no power
switch. The transmitter is ready to go
the instant the sending key is pressed.

The 365 pufd. miniature tuning ca-
pacitor (C.) is of special interest, since
it is only 11%” by 34¢” thick!

By mounting the sending key and
supply batteries directly on the per-
forated Masonite board (8"x 12", La-
fayette Radio Type MIL.-81), all power
and keying leads are eliminated, re-
sulting in a completely portable trans-
mitter. Stability of the emitted sig-
nals is not affected by mechanical dis-
turbances of the key, since crystal
control is used.

Construction

Assembly is best begun by mounting
small parts first, and gradually work-
ing toward the key, which is the last
item to be mounted.
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The tank tuning capacitor is spot-
soldered to two spade lugs whose
shanks are pressed into the perforated
board holes. The eyelet rivets in the
capacitor are convenient for this.

The tank coil is soldered to a lug
and one rivet on the tuning capacitor.
The 2N137 transistor is mounted by
simply pressing its seal end into one
of the perforated holes. All other com-
ponents are bolted to the board, using
the ready-made holes.

The antenna pickup coil is slipped
over the “cold” or ground end of the
tank coil. The two coils are solidly

Fig. 2. Complete schematic diagram of
transistor transmitter. See text for parts sub-
stitutions which can be made in circuit.

p: c2
3 cl
= =i LI
7 é\.z ANT.
KEY
[} L|||||‘|||“
B2] E
Ri—500,000 ohm pot (Lafayette Radio Type
vce-18)

C1, C2—365 pufd. tuning capacitor {Lafayette
Radio Type MS-215)
RFCi+—1 mhy. r.f. choke

Li—32 t., 3" dia., 2" long (Miniductor
#3003) 5

Le—9 t., 34" dia., 3" long (Miniductor
#3012)

B1—1.34 volt battery (Mallory Type
RM-4010)

Bs—15 volt battery (Burgess Type U-10)

Key—Sending key

Xtal—7 mec. quarty crystal (See text)

Vi—*p-n-p” junction transistor {General
Electric Type 2N137)
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joined, by applying small drops of
Duco cement where their plastic strips
contact.

Rubber “feet” are bolted to each of
the board’s corners, to protect furni-
ture and prevent movement of the
transmitter during keying.

Wiring is simple and best done with
a small-tipped soldering iron or gun.
Heat should be applied sparingly while
soldering in the transistor, poten-
tiometer, and the coils. Leave the

- 2N137 leads full-length, as additional

protection to the sensitive transistor.
. Adjustment

A field-strength meter or receiver
equipped with an “S” meter is useful
in tuning up the transmitter. Lacking
either of these, a receiver tuned to the
transmitter frequency may serve, by
reading its a.v.c. voltage, as a field
strength indication.

First, the crystal to be used should
be placed in another oscillator or
transmitter, and used to locate the re-
ceiver or field meter on the correct
frequency.

The transistor circuit should be vis-
ually checked for any wiring errors
and incorrect battery polarities. Now,
transfer the crystal to the new trans-
mitter. A 0-10 ma. meter connected
in series with the collector may be
helpful, although it is not essential.

Next, turn the bias potentiometer
and tank capacitor fully counterclock-
wise. While keying the transmitter,
explore slowly with the capacitor and
pot controls. The carrier should be
heard in the receiver with the poten-
tiometer advanced almost fully clock-
wise, and the capacitor at about 30
degrees from minimum capacity. As
either the bias pot or the capacitor is
advanced past the optimum point, os-
cillation will suddenly cease.

If the transmitter is not heard, care-
fully recheck the connections to the
2N137 and the battery polarities. The
crystal should be chosen for good ac-
tivity.

Although the crystal indicated in the
parts list is in the 40-meter band, op-
eration on 80 meters is also possible
with this transmitter. It is only neces-
sary to use an 80-meter crystal and
to retune the tank tuning capacitor to
about two-thirds maximum capac-
itance. In either band, the approxi-
mate input power during normal op-
eration is 75 milliwatts.

When these tests are satisfactory
and the keying is clean, a doublet an-
tenna, cut to the operating frequency,
may be connected, using a second,
similar midget capacitor (C.) to “tune
out” the inductive reactance compo-
nent of the coupling coil.

With the field-strength meter or
“S”-metered receiver tuned to the
transmitter, the controls may be ad-
justed for maximum field strength in-
dications, consistent with clean keying.
Once optimum settings of the tank,
bias, and coupling controls are found,
no difficulty should be experienced,
and the transmitter is ready for com-
munication.
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ceivers into American homes means

that you, if you are a technician,
must get ready to meet the special de-
mands that will be placed on you. No
matter how thorough your background
in color may be up to now, there is
some additional type of training you
need. Some of the newest develop-
ments may have slipped by you. The
mere fact that you haven’t had much
opportunity to use what you have
learned in color helps it to become
stale.

Training programs provided by set
manufacturers, generally at no cost,
range from practical in-shop residence
courses, given at the factory, to local
lecture series. Eligibility to take part
in a training program may range from
employment in the manufacturer’s
service department to minimum evi-
dence of independent work. Registra-
tion may involve formal application
direct to the manufacturer or simply
putting your name on a local distrib-
utor’s list. Somewhere in these alter-
natives, there is a program that suits
your needs, availability, and eligibility.

Among those providing local train-
ing, Emerson sends out field service
engineers at regular intervals to con-
duct two-day lecture courses througli-
out the country. Coverage of the theo-
retical and practical aspects of color
service includes the use of test equip-
ment in setting up convergence and
other procedures unique to color sets.
If you are interested in getting in on
the next two-day course, get your
name on file with the local Emerson
distributor now.

A one-week course at the factory is

THE stepped-up push to get color re-

December, 1956

In courses given at all levels, set manufacturers

will prepare you, at no cost, to service their sets.

the pattern of training provided by
General Electric. This concentrated
course in theory and lab work, with
particular attention to the manufac-
turer’s color receivers, calls for six cal-
endar working days with two or three
night sessions during the week if need-
ed. Once the student is in Syracuse,
no charge is levied for attendance or
materials furnished. When inaugurated
last July, attendance was confined to
G-E distributor service personnel.
While these people continue to enjoy
priority, the course is also open to
dealer service personnel and independ-
ents. Enrollment is supervised by G-E
field service representatives through-
out the country, who pass upon the
suitability of the applicant’s previous
training and experience. Further in-
formation is available from J. R. Da-
vis, Field Service Manager, General
Electric Company, Bldg. 4, Room 242,
Appliance Park, Louisville, Ky.

A clinic course at its factory pres-
ently being offered by Hoffman Radio
is being confined to distributor service
personnel. In this way, the manufac-
turer hopes to qualify distributor tech-
nicians to train, in turn, servicing
dealers and independent technicians.
Locally offered training courses will
coordinate with and support the dis-
tributors’ efforts. Hoffman distributors
will be the best source of information
on how the local program is shaping
up and when it is ready to roll.

Successful completion of an entrance
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exam on monochrome TV theory has
been the ticket of admission to color
schools held by The Magnavox Com-
pany for its dealers and authorized
service agencies. To accommodate stu-
dents from all parts of the country,
five-day schools were set up in San
Francisco, Chicago, and New York, at
no charge to the technician who could
get to these centers. With no definite
date set for the next such series, the
manufacturer’s service engineers are
holding informal lectures in various
parts of the country. To follow up on
forthcoming offerings in the training
program, get in touch with the Gen-
eral Service Manager, The Magnavox
Company, Fort Wayne 4, Indiana.

Offering factory courses until the
middle of last year, Motorola has
transferred all of its color training ac-
tivities to the field, with field service
engineers collaborating with distrib-
utors’ service managers in conducting
schools and training sessions locally.
Local contact with the distributor
must be made for participation.

Philco Corp. offers 40 hours of lec-
tures, demonstrations, and lab projects
in a comprehensive course that in-
cludes a copy of the text “Color Tele-
vision—Simplified Theory and Service
Techniques,” which normally retails
for $5.00. While the course was pri-
marily planned for members of the
Philco “Factory Supervised Service”
plan, other service personnel may also

(Continued on page 130)
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Extensive programs given in training institutions

cover all models—all aspects of the new field.

ers have played an impressive role

in providing technicians with color
training, usually at no cost. Despite
these far-flung programs, reputable
training institutions throughout the
country are enjoying a brisk turnover
in students willing to pay for schooling
in this same field. In some cases, thc
paying students are those who have
already experienced some form of
training provided by a manufacturer.
Obviously, the private school must
have something special to offer.

One advantage provided by the pay-
ing institute is the broader manner in
which it surveys the field. A given
manufacturer is likely to consider col-
or training adequate or complete when
the technician-student has acquired
some general background plus reason-
able familiarity with that manufac-
turer’s receivers. The well-equipped
school will survey as many of the ex-
tant receivers as possible.

Class size, instead of involving pos-
sibly hundreds under simultaneous in-
struction, is held to small groups. This
permits the benefits of individual in-
struction and gives the student greater
opportunity to engage directly in prac-
tical work, using actual chassis and
test equipment. Whereas the longer
manufacturer-sponsored courses sel-
dom exceed 48 hours of instruction, if
they go that high, private courses gen-
erally run into the hundreds of hours.
Small wonder, then, that the training
institution is able to hold its own
against other types of training.
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MANUFACTURERS of. color receiv-

If you have had at least a year’s ex-
perience in black and white television
servicing or have successfully com-
pleted a course in this area given by
a recognized training institution, the
Baltimore Technical Institute will ad-
mit you to a resident course in color
TV. Generally following the outline of
the course recommended by the Serv-
ice Committee of RETMA, the pro-
gram has been enlarged and extended
to include recommendations made by
other authorities. The newest in color
TV circuitry, apparatus, and equip-
ment is used. Running for 500 clock
hours, the course takes four months
by day, but may also be pursued in the
evenings at the rate of two, three, or
four nights a week. Applications are
accepted throughout the year.

Offering a specialized course in tele-
vision, with special emphasis on color,
Capitol Radio Engineering Institute
asks for a basic course on electronics
and electrical circuit theory as a pre-
requisite, for this or any of its special-
ized courses. The inclusive course cov-
ers such fundamentals as the mecha-
nism of the eye (persistence of vision,
resolution, flicker, and theory of color
perception), chromaticity diagrams,
and bandwidth requirements. This is
followed by instruction in lighting of
color studios, frequency multiplexing,
the color subcarrier and chrominance
signals, color separation, and other as-
pects of the signals involved. Then the
actual studio, transmitter circuits, re-
ceiver circuits, and color picture tubes
are analyzed.
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Color training is part of the regular
TV service course at Coyne Electrical
School. Resident training includes lec-
tures, discussions, demonstrations,
films, and texts, with half of training
time being devoted to work with re-

ceivers, tools, and test instruments.
Special jobs on color sets are planned
to qualify the student for making all
required home-installation adjust-
ments and for troubleshooting color
chassis on the bench. A home training
course consisting of illustrated lesson
material includes special lessons on
color, together with practical “job
guides” giving detailed service proce-
dures.

A separate course in color is avail-
able to graduates of regular TV
courses or adequately experienced
technicians at the Delehanty Institute.
It consists of 120 hours of lectures and
demonstrations, with specialists han-
dling the several areas covered. These
include color TV fundamentals, two-
phase modulation, the NTSC system,
colorimetry, and the color signal. Also
covered are color receivers and cir-
cuits, picture tubes, mechanical and
electrical adjustment, special test
equipment, and the practical problems
of alignment, servicing, and trouble-
shooting the color TV sets.

Principles of color TV are included
as part of both the resident and home
training programs in television servic-
ing at DeVry Technical Institute.
Among the subjects covered are color
TV signals and picture tubes, circuits
for the shadow-mask tube, color de-
modulation, color sync circuits, special
test equipment, receiver installation
and alignment. Those who attend the
resident program have the advantage
of working with name-brand receivers
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and test equipment, the latter includ-
ing dot and bar generators. In addi-
tion, broadcast-type equipment in the
school’'s studios make locally gener-
ated color signals available whenever
they are needed.

Greatest emphasis is being placed on
set-up and service in the home at the
Electronic Trades Institute. This ap-
proach grows out of the feeling that,
considering chassis size and the deli-
cacy of adjustments, more actual work
on color receivers will be performed in
the home than has been the case with
their monochrome forebears. Color re-
ceivers, including the latest 21-in.
models, are used, along with dot and
color bar generators. Each student has
the opportunity to become directly
familiar with the purity, convergence,
and other procedures in the complete
set-up. While this course is available
to resident students during the day, a
short course similar to it is offered to
local service technicians in the eve-
ning.

Indianapolis Electronic School offers
a complete resident course that in-
cludes color TV circuits and servicing.
The 12-month, 1300-hour course is
broken up into four sections, the last
of which, Section III-C, involves 325
hours in color TV theory and circuitry.
Other training equivalent to the first
three sections (these cover electronic
fundamentals, basic theory and circui-
try, advanced circuit theory, and TV
receivers) may be accepted for admis-
sion to Section III-C. Evening classes
are offered on a half-time basis for
those who work while attending school.

To keep abreast of color develop-
ments as they occur, National Schools
keeps its courses of study, both in the
resident and home study divisions, as
flexible as possible. Basic to the course,
however, is the method of comparing
the unknown color receiver to the
known monochrome instrument, with
treatment of similarities and differ-
ences, a breakdown of new and addi-
tional circuits, and coverage of new
test instruments and servicing tech-
niques. This involves a description of
the NTSC system, colorimetry, vector
analysis, signals, receivers and their
special circuits, picture tubes, and con-
version circuits.

Practical home-study courses, based
on actual work with equipment Kits,
are featured on two levels by National
Radio Institute. In each case, color
training is part of a broader course
that covers the entire field of TV serv-
ice. The course in radio and TV servic-
ing provides basic theory, then pro-
gresses to detailed study of mono-
chrome and color TV, with actual
practice on common receiver circuits.
For men who know their theory but
are seeking additional skill and speed,
there is the all-practice course, profes-
sional TV servicing, which involves
work on 10 Kits, including a receiver
and test equipment, as well as special
instruction in color.

In the resident school of RCA Insti-
tutes, a firm base of fundamental prin-
ciples is laid down to give understand-
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ing of the design and operation of the
color receivers and of the transmitting
station functions employed in produc-
ing color transmissions. Color set serv-
icing is included, in addition, on all
levels of instruction. A broadcasting
course also covers this ground but in-
cludes principles and equipment in-
volved in generating and transmitting
color signals. An advanced technology
course also adds analysis of design
and operation. In the home study divi-
sion, a series of eleven lessons in color
is available to those already qualified
in black-and-white television. The last
two lessons, recently released, keep
the course in step with latest develop-
ments.

The step-by-step approach found
successful in teaching its other corre-
spondence electronic courses has been
applied by the Radio-Television Train-
ing Association to its lessons in color
receiver service and maintenance. The
student proceeds from the develop-
ment and transmission of color signals
to an over-all view of how the receiver
functions, followed by separate analy-
sis of receiver circuits. Analysis is
emphasized in preference to rote learn-
ing. Training in test equipment, align-
ment, and service is included.

The special six-week resident course
given by Universal Television System
has been approved by the Missouri
State Dept. of Education. Comprising
180 clock hours of lectures and dem-
onstrations, it is a separate and special
course in color apart from mono-
chrome TV and, as such, is one of the
earliest to have received official en-
dorsement. Approval was given in
June of 1954. Lectures are augmented
with over 400 color slides and accom-
panying tape-recorded commentary.

Up-to-the-minute servicing tech-
niques and shortcuts are included in

Write to registrars of the schools below

the coverage of all aspects of color TV
at Video Specialties, Inc. After a study
of fundamentals, the student is in-
structed in all color stages, circuit
functions, modifications in late mod-
els, and in troubleshooting techniques.
The emphasis is on practical lab train-
ing, with most school hours being de-
voted to work on live sets. This work
consists of circuit tracing and repair,
involving the use of appropriate mod-
ern test equipment.

While the institutions already men-
tioned are not the only ones to offer
courses in color TV, training in this
area available from other educational
organizations is not on the service
level. Such other schools include Cleve-
land Institute of Radio Electronics,
Milwaukee School of Engineering, and
Tri-State College. In the first men-
tioned, correspondence courses are of-
fered in basic communications. Color
TV is touched on in this program, but
principal emphasis is on electronic
theory and communications technique.
At the Milwaukee School, there is a
choice of day and evening residence
courses. The daytime program is an
18-month technician training course
leading to the Associate in Applied
Science degree in Electronics Commu-
nications. This course includes study
in monochrome and color transmitters
and receivers, as well as in other types
of receivers and the basic theory and
practice of electronics. The evening
course in color covers the physics of
color, the receiver, and receiver cir-
cuits that are peculiar to color sets.

At Tri-State College, a resident
course is given that leads to a degree
in radio engineering. It includes credits
in both monochrome and color TV.

For the prospective student, there is
a wide enough choice to meet any
study requirements. —fF0-

for full information on color courses.

Baltimore Technical Institute
1425 Eutaw Place
Baltimore 17, Maryland

Capitol Radio Engineering Institute
3244 16th Street, N. W,
Washington 10, D. C.

Cleveland Institute of Radio Electronics
4900 Euclid Avenue
Cleveland 3, Ohio

Coyne Electrical School
500 S. Paulina Street
Chicago 12, Illinois

The Delehanty Institute
117 East 11th Street
New York 3, New York

DeVry Technical Institute
4141 Belmont Avenue
Chicago 41, Nlinois

Electronic Trades Institute
431 South Dearborn Street
Chicago 5. Illinois

Indianapolis Electronic School
312 East Washington Street
Indianapolis 4, Indiana

Milwaukee School of Engineering
1025 North Milwaukee Street
Milwaukee 1, Wisconsin

National Radio Institute
16th and U Streets, N. W,
Washington 9, D. C.

National Schools
4000 South Figueroa Street
Los Angeles 37, California

RCA Institutes, Inc.
350 West 4th Street
New York 14, New York

Radio-Television Training Association
52 East 19th Street
New York 3, New York

Tri-State College
16106 College Avenue
Angola, Indiana

Universal Television System
1224-28 Admiral Boulevard
Kansas City 6, Missouri

Video Specialties, Inc.
4570 Firestone Boulevard
South Gate, California
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By BERT WHYTE

high-fidelity equipment manufacturers

have banded together and formed a trade
organization known as the “Institute of High
Fidelity Manufacturers”. The aims and pur-
poses of this group I reported on some
months ago. One of their objectives was to
sponsor hi-fi shows in the various' major
market areas. These shows were to supplant
the Audio Fairs which we have had for the
past 7 years. The whys and wherefores of
this are too complicated to discuss and it is
not my business to try and analyze the rea-
sons. Suffice to say that the Audio Fair is no
more and on Sept. 27 through 30 the Institute
held its first New York High Fidelity Show.
Inevitably, cne must compare it with the
Audio Fairs of recent years. First round goes
to the new Institute Show, the sponsors very
sensibly holding the show much earlier than
did the Audio Fair and thus giving the hi-fi
dealer a longer marketing period for the new
equipment.

There was a lot said about the new lo-
cation of the show which is the New York
Trade Show Building. It was highly touted
as being very superior in facilities available
as compared to the former site of the Audio
Fair in the New Yorker Hotel. Well, I’d call
this round a draw. It was true as advertised
that the hallways were much more spacious,
the fluorescent ligchting much easier on the
eves. One of the major attractions was sup-
posed to be the air-conditioning, but during
all the time I was there, I didn’t notice any
appreciable difference. . . . I was as hot and
sticky as in former years. Ard while a few
of the more fortunate manufacturers had ac-
quired rooms which were far larger than any-
thing the New Yorker ever hai to offer, on
the whole the rooms were disappoeintingly
small. It looked rather rid:culous to see some
of the most gargantuan speakers in these tiny
rooms. More than that and my main objec-
tion was that all the rooms were exceedingly
hard sounding as might be expected with
vinylite floor covering and hard plaster walls.
The New Yorker rooms with carpeting on
the floor would have greatly aided in sub-
duing the merciless treble screech some of the
more peakier speakers were putting forth!
But by and large, the first Institute show
was a success. Despite the fact that admis-
sion (50 cents afts—75 cents eves.) was
charged, the crowds were greater than ever.
Here is where the Institute really shone, their
handling of these crowds very much more
efficient and well organized than ever ob-
tained at the New Yorker.

This year the people who atternded the
show seemed a more reasonable breed than
their predecessors. They were generally more
knowledgable about hi-fi, and seemed more
concerned with good musical balance than
with the spectacular tricks and “gimmicks”
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AS MOST readers know, the majority of

of yesteryear. Perhaps the most amazing
thing was that the levels at which the equip-
‘ment were demonstrated did not increase as
they have cumulatively in past years, but
were actually quite reasonable. On an over-
all basis, there wasn’t a great deal of new
equipment at the show and certainly nothing
world-shaking turned up. This is evidently
the year of re-design . . . facelifting and re-
styling . . . and technical refinement. How-
ever, there is absolutely no basis for any
ideas about the stagnation of hi-fi design and
engineering.

~To help harried hi-fi Santas, I'll have to
keep the reviews short as I want to list as
many records as possible as an aid to your
Christmas buying. Most of the records re-
viewed will be new material, but some will
be older discs in the catalogue which are
outstanding recordings and have special val-
ues as gifts. .

To all of you . . . my favorite people . . .
a very Merry Christmas to you and yours
and best wishes for a joyful holiday season!

Equipment used this month: New Weath-
ers arm, cartridge, and oscillator; Marents
and McIntosh preamps; Components Corp.
turntable; 2-60 watt McIntosh amplifiers;
Jensen “Imperial” speaker; Electro-Voice
“Georgian” speaker, Ampex monaural/stereo
tape .equipment.

BEETHOVEN :

SYMPHONY #3 (EROICA)
Philharmonia Orchestra conducted by
Otto Klemperer. Angel 35328. RIAA
curve. Price $4.98.

It is too bad this version of the “Eroica”
follows so hard on the heels of the excellent
Fritz Reiner reading of some months ago. If
you bought that recording you can be as-
sured that performance and soundwise you
have one of the very best versions available.
But if Beethoven is your pet, if the “Eroica”
is close to your heart . . . then you cannot
afford to ignore this recording. For along
with the Toscanini performance, this is one
of the greatest rcadings ever committed to
disc. And with the added plus of magnificent
modern sound it is without question the
finest “LEroica” in the catalogue. Klemperer
is a giant here, this. is a reading of incredible
power and vitality. The passionate utterances
of the 1st, 3rd, and 4th mcvements are pro-
jected with great intensity, yet Klemperer
never overplays, he is never mannered. And
the dolorcus broodings of the 2nd movement,
the famous “Marche Funebre”, Klemperer
approaches with great reverence. His tempo
is slow, measured, but he never allows mat-
ters to go beyond the bounds of good taste.
And the playing Klemperer elicits from the

The opinions expressed in this column are those of the
reviewer and do not necessarily reflect the views or opin-
jons of the editors or the publishers of this magazine.
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men of the Philharmonia is truly wondrous.

Soundwise, this is hugely proportioned, one
of the biggest sounds Angel has thus far pro-
duced. First and second strings are beauti-
fully clean and well defined and the dark
sonority of the celli and contrabassi must be
heard to be believed. Add great resounding
brass, lovely mellow woodwind and percus-
sion of great impact and accuracy and couple
with the most felicitous of acoustic perspec-
tive and vou have a recording of near defini-
tive proportion. I can’t recommend this too
highly !

MOZART

CONCERTO #25

CONCERTO #26
Friedrich Gulda, pianist, with New Sym-
phony Orchestra of London conducted
by Anthony Collins. London LL1370.
RIAA curve. Price $3.98.

A fine coupling, sensitive and more than
satisfactory performances from Gulda, An-
thony Collins a little out of his element but
doing a creditable job nonetheless, and ex-
emplary sound in the proper light frame for
Mozart . . . all adds up to one of the better
Mozart releases in this year of surfeit.

BRAHMS

SYMPHONY #4
Philharmonia Orchestra conducted by
Herbert Von Karajan. Angel 35298.
RIAA curve. Price $4.98.

This Brahms 4th is heroic in line and con-
ception. Von Karajan makes of it a great
sonorous edifice which will appeal to many
and not at all to others. Taste aside this is a
real conductorial tour-de-force with playing
of miraculous precision. Big clean sound
from Angel to match the grandiose efforts of -
Von Karajan.

BIZET

SYMPHONY IN C MAJOR

JEUX D’ ENFANTS
London Symphony Orchestra conducted
by Emanuel Young. Capitol P18018.
RIAA curve. Price $3.98.

Bizet’s scintillating symphony and his in-
gratiating “Children’s Games” are given a
warm and sympathetic reading by newcomer
Young, who obviously is a conductor of con-
siderable merit. His reading lacks some of the
vivo of the Cluytens/dAngel version, but
soundwise his engineers have done a fine job
in coming up with just about the cleanest
disc vet in Capitol’s European series.

RUBENSTEIN PLAYS LISZT
Artur Rubenstein, pianist. Vietor LM-
1905. RIAA curve. Price $3.98.

Take bravura repertoire, a Rubenstein at
the top of his form, add a “big” piano sound
of startling brilliance and you have pianism
in “le grande tradition”. Rubenstein has the
happy faculty, that when he is “right”, he
can take works like the ‘“Mephisto Waltz”,
the “Hungarian Rhapsodies” 10 and 12, and
even the ubiquitous “Liebestraum” . . . all
found on this disc . . . and done to death
though they may be . . . make them sound
fresh and interesting. One of the best piano
recordings musically and technically ever is-
sucd by RCA Victor, and a “must” to dem-
onstrate piano sound on your hi-fi system.

SAINT SAENS

SYMPHONY #3 (ORGAN)
Henriette Roget, organist, with Orches-
tre de la Societe des Concerts du Con-
servatoire de Paris conducted by Andre
Cluytens. Angel 35336. RIAA curve.
Price $4.98.

This is the 5th recording of this popular
work and in all respects the best. This re-
cording was awarded a Grand Prix du Disque
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and one listen to it, and I am in complete
accord. Cluytens approaches the work with
respect (which few other conductors do) and
his affection for it allows a warm and lyri-
cal reading, flawlessly executed. Oddly enough,
although this has by far the best and cleanest
sound of any of the present versions, it too
lacks the extremely low organ pedal, which
so endeared the old Munch/Columbia read-
ing to the hi-fi fan. Whether it was chance
or circumstance or recording trickery, none
of the recordings since then has captured the
shuddery, soul satisfying throb of the organ
pedal as it was captured on the old Carnegie
Hall organ. This aside, this is a most exciting
recording and highly recommended to you.

VIRGIL FOX PLAYS BACH
Virgil Fox, organist, playing the organ
of the Riverside Church, New York.
Victor LM1963. RIAA curve. Price
$3.98. )

The critics have murdered poor Virgil for
this one, and in all honesty I must admit that
his playing of Bach is not always according
to the score nor the accepted standards of
performance. However, Fox has a tremendous
talent for communication and he can make
Bach acceptable and assimilable to many who
otherwise would never give Bach a second
thought. The “Toccata and Fugue in D
Minor” is such a dazzling work it always has
a great impact on an audience, however mu-
sically unsophisticated the audience might be.
But it takes a real showman to make that
same audience accept and like Bach works
like the Chorale preludes. Yes, Fox is fla-
grantly guilty of romanticizing and oversen-
timentalizing these works but, believe me, the
audience generally eats it up! The proof of
this pudding is that Fox is one of the few
money-making touring organ virtuosi on the
concert-hall circuit. I know whereof I speak,
as several years ago, he drew an audience of
close to 2500 people in Orchestra Hall, Chi-
cago, where I had the pleasure of recording
his program stereophonically ! Recordingwise,
this is a huge organ sound with great gut-
rumbling pedals much in evidence for the
pleasure of the hi-fi fan.

BEETHOVEN
LEONORE OVERTURES #1, #2,
#3

OVERTURE TO FIDELIO

OVERTURE TO CORIOLAN
Boston Symphony Orchestra conducted
by Charles Munch. Victor LM2015.
RIAA curve. Price $3.98.

A magnum sampling of Beethoven Over-
tures and a fine opportunity to compare the
first three overtures written for Leonore with
the fourth and final one chosen for the opera
which was renamed “Fidelio”. Munch turns
in deft, if hardly definitive, performances of
these overtures, aided and abetted by the
virtuoso playing of the Boston Symphony
men. Big plus herc is the sound which is all
luster and sheen, crisp definition, and weighty
sonority. This was probably recorded in
stereo and the tape should be a knockout!

SCOTS GUARDS ON PARADE
The Regimental Band and Massed Pip-
ers of the Scots Guard conducted by Lt.
Col. S. Rhodes. Pipe Majors J. S. Roe
and R. Crabb. Angel 35337, RIAA
curve. Price $4.98. )

Aye mon, the laddies are at it agin. A
Scotsman knows a good thing when he sees
it and having made more than a few farth-
ings with the first Scots Guard recording,
they would like to divest their “yonkee”
friends of a few more bob. That they will
succeed I have no doubt as this is on the
same order of cxcellence and excitement as
the first effort. Unlike so many other sequels,

(Continued on page 167)
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A CHRISTMAS RECORD BUYING GUIDE

A listing of some of the outstanding recordings of the

past year which are sure to please the real audiophile.

COMPOSER

Beethoven
Beethoven
Beethoven
Bartok
Berlioz
Berlioz
Berlioz

Block

Brahms
Brahms
Brahms
Britten
Chavez
Copeland
Copeland
Debussy
Debussy
Dukas

Dukas
DeFalla
Franck
Franck
Gliere

Gould

Gould
Handel
Haydn
Hindemith
Hindemith
Holst

Holst

Ibert
Khachaturian
Khachaturian
Kodaly
Kodaly

Liszt

Liszt

Mahler
Mahler
Mendelssohn
Mendelssohn
Mozart
Mozart
Mozart
Mozart
Mozart
Moussorgsky
Moussorgsky
Moussorgsky
Offenbach
Paganini
Paganini
Piston
Prokofiev
Prokofiev
Prokofiev
Prokofiev
Puccini
Puccini
Puccini
Puccini
Rachmaninoif
Rachmaninoff
Rachmaninoff
Ravel

Ravel

Ravel

Ravel
Resphigi
Resphigi
Reubke
Rimsky-Korsakov
Rimsky-Korsakov
Rimsky-Korsakov
Rimsky-Korsakov
Rimsky-Korsakov
Rimsky-Korsakov
Schubert
Schubert
Schumann
Schumann
Shostakovich
Shostakovich
Sibelius
Sibelius
Sibelius
Smetana
Strauss. B.
Strauss. R.
Strauss. R.
Strauss., R.
Strauss. R.
Strauss. R.
Stravinsky
Stravinsky
Stravinsky
Stravinsky
Tchaikovsky
Tchaikovsky
Tchaikovsky
Tchaikovsky
Tchaikovsky
Vaughn Williams
Vaughn Williams
Verdi

TITLE
Ninth Symphony
Ninth Symphony
Violin Concerto
Concerto for Orchestra
Romeo and Juliet (Complete)
Symphonie Fantastique
Symphonie Fantastique
Schelomo
Violin Concerto
Violin Concerto .
Four Symphonies (Complete)
Young Persons’ Guide to the Orchestra
Toccata for Percussion
El Salon Mexico
Third Symphony
La Mer
Le Martyre de St. Sebastien
La Peri .
Sorcerer’s Apprentice
Three Cornered Hat {Complete)
Symphony in D Minor
Symphony in D Minor
Symphony No. 3
Dance Variations
Latin American Symphonette
The Messiah
The Creation
Mathis Der Maler
Symphonic Metamorphosis
The Planets
The Planets
Ports of Call
Piano Concerto
Violin Concerto
Hary Janos Suite
Peacock Variations
Les Preludes
Todtentanz
Symphony No, 1
Symphony No. 1
Violin Concerto
Symphonies No. 3 and No. $
The Magic Flute
Don Giovanni
Marriage of Figaro
Cosi Fan Tutti

Symphonies No. 36, No. 39, No. 40, No. 41

Pictures at an Exhibition
Night on Bald Mountain
Boris Godounov (Complete)
Gaite Parisienne

Violin Concerto No. 1
Violin Concerto No. 1
Symphony No. 3
Alexander Nevsky

Buffon Suite

Piano Concerto No. 3

Lt. Kije Suite

Madame Butterfly

Tosca

Turandot

Manon Lescaut

Piano Concerto No. 2
Rhapsody on a Theme of Paganini
Symphony No. 2

Bolero

La Valse

Daphnis and Chloe (Complete)
Scheherazade

Feste Romana

Pines and Fountains of Rome
Sonata on the 94th Psalm
Antar

Antar

Capriceio Espagnole
Russian Easter Overture
Scheherazade
Scheherazade

Unfinished Symphony
Symphony No. 7 in C Major
Piano Concerto

Symphony No. 4
Symphony No. §
Symphony No. 10
Symphony No. 2
Symphony No. 3
Symphony No. 4

My Fatherland (Complete)
Also Sprach Zarathustra
Don Juan

Till Eulenspiegel

Ein Heldenleben

Ein Heldenleben

Salome (Complete)

The Rite of Spring
Petrouchka

Petrouchka

Petrouchka

Manired Symphony

1812 Overture

Nutcracker Ballet (Complete)
Swan Lake (Complete)
Sleeping Beauty (Complete)
Job

Sinfonia Antarctica
Requiem

ARTIST AND LABEL

Toscanini—Victor
Von Karajan—Angel
Milstein—Capitol
Dorati—Mercury
Munch—Victor
Dorati—Mercury
Munch—Victor
Navarra—Capitol
Milstein—Capitol
Heifetz—Victor
Walter—Columbia
Dorati—Mercury
Slatkin—Capitol
Fiedler—Victor
Dorati—Mercury
Toscanini—Victor
Danco—London
Ansermet—London
Paray—Mercury
Ansermet—London
Paray—Mercury
Furtwangler—London
Scherchen—Westminster
Stokowski—Victor
Hanson—Mercury
Boult—London
Woldike—Vanguard
Ormandy—Columbia
Kubelik—Mercury
Sargent—London
Boult—Westminster
Paray—Mercury
Kapell—Victor
Oistrakh—Angel

-Solti—London

Dorati—Mercury
Paray—Mercury
Katin—London
Kubelik—London
Walter—Columbia
Milstein—Capitol
Mitropoulos—Columbia
London
London
London
Angel
Reiner—Victor
Kubelik—Mercury
Stokowski—Victor
Victor
Fiedler—Victor
Francescatti-—Columbia
Ricci—London
Hanson—Mercury
Rossi—Vanguard
Golschmann—Capitol
Kapell—Victor
Boult—London
Callas—Angel
Callas—Angel
Tebaldi—London
Tebaldi~—London
Anda—Angel
Katchen—London
Steinberg-—Capitol
Paray—Mercury
Paray—Mercury
Dorati—Mercury
Danco—London
Dorati—Mercury
Dorati—Mercury
Biggs—Columbia
Ansermet—London
Paray—Mercury
Paray—Mercury
Paray—Mercury
Dorati—Mercury
Ansermet—London
Munch—Victor
Boult—Westminster
Gieseking—Angel
Paray—Mercury
Rodzinski—Westminster
Mitropoulos—Columbia
Collins—London
Collins—London
Von Karajan—Angel
Kubelik—Mercury
Reiner—Victor
Reiner—Victor
Krauss—London
Reiner—Victor
Dorati—Mercury
Goltz—London
Dorati—Mercury
Scherchen—Westminster
Dorati—Mercury
Ansermet—London
Kletski—Angel
Dorati—Mercury
Dorati——Mercury
Dorati—Mercury
Dorati—Mercury
Boult—London
Boult—London
De Samata—Angel
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 Service Features
of the New
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receivers consists of v.h.f. model

C-506A (chassis 120319-A) and its
u.h.f.-v.h.f. counterpart, model C-507A
(chassis 120320-A). The model C-507TA
looks exactly like the C-506A pictured
here except for the appearance of the
tuner knobs.

As the block diagram of [Fig. 2
shows, the basic circuitry of all color
receivers, including Emerson’s, does
not differ much from that of Admiral,
Hoffman, Westinghouse, and other re-
ceivers that are based on the RCA
color receiver circuits. The circuit was
described in the March 1955 issue
of this magazine. Some modifications
and innovations have been made, but
the critical color circuits are still the
high level triode demodulators, the
crystal-controlled 3.58-mc.-subcarrier
oscillator, and reactance tube/phase-
detector color-synchronizing system.
The convergence circuit is almost iden-
tical to those found in other color sets
which use the 21AXP22 shadow-mask
color picture tube.

The most outstanding contribution
of the Emerson design to the TV serv-
ice industry is in the arrangement of
the secondary controls, the alignment
and adjustment points, and in the
over-all mechanical layout.

A novel h.v. interlock is used, which
consists of a plastic hollow rod that
separates two contacts. When the back
cover is removed, the plastic rod is
withdrawn and the high voltage is
shorted to ground. This grounding
contact must be opened with a dummy
plug before a regular ‘“cheater’” line
cord is used; otherwise the flyback
transformer or some other portion of
the h.v. supply could be damaged.

A glance at the underside of the
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Emerson color chassis will show that
it very closely resembles the familiar
chassis wiring of monochrome sets. At
the time of writing, no printed-wiring
sub-assemblies were being used. These
models featured conventional compo-
nents and chassis layout.

The picture tube is shipped in place,
and is mounted independently of the
chassis. The entire assembly is quite
heavy, but not much more than a 21-
in. monochrome tube and separate
chassis. For most service and trouble-
shooting work, however, the chassis
need not be removed, since the rear as
well as the front and the top of the
cabinet are removable for servicing.
Accessibility of parts is further im-
proved by the use of a removable plate
at the bottom of the chassis. A total
of 28 different tuning and adjustment
functions are available from the front
of the set, most of them hidden by the
sub-panel.

Adjustment and Controls

When the hinged customer-adjust-
ment panel is opened, two wood-
screws are exposed which hold the re-
movable sub-panel in place. Fig. 1A
shows all of these adjustments and
their respective functions.

In addition to the front controls
there are 11 adjustments available at
the rear of the chassis, as shown in
Fig. 1B. The focus potentiometer is lo-
cated inside the h.v. cage, as is usual
in color TV sets. Note the horizontal
size switch at the bottom rear of the
chassis. This switch, which has three
positions, connects the horizontal
width-control coil for three different
picture widths, compensating for line
voltage variations and aging condi-
tions.

All new sets in the Emerson color line
are based on model C-_SOBA. shown here.
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Also shown in Fig. 1B are tie-points
used in alignment and troubleshooting
procedures. A quick oscilloscope check
at each of the three picture-tube grids,
for example, will show whether color
video signals are present. The voltage
at the cathode of the horizontal out-
put tube serves as indication of proper
horizontal sweep power. When a color
strip is transmitted on monochrome
telecasts, the edge of the picture can
be observed by shorting out the indi-
cated test point in Fig. 1B and moving
the entire picture off center.

Color purity is obtained by the same
components used with most 21AXP22
picture tubes, the purity magnet and
the field equalizing assembly. The lat-
ter component has a rough adjustment
through a radial push-pull action, and
a fine adjustment by rotary motion.
At the start of the purity adjustment,
all magnets are pulled farthest from
the rim of the picture tube and the
two tabs of the purity control are set
to overlap each other. This provides
minimum corrective action. A gradual
increase and step-by-step adjustment
procedure usually permits good color
purity to be obtained.

Recommended Test Instruments

In addition to the test instruments
normally used by TV technicians, cer-
tain special items are required for any
thorough alignment and troubleshoot-
ing of a color receiver. Oscilloscopes
used only for alignment need not be of
the wide-band variety, but for rapid
troubleshooting a wide-band scope will
be invaluable.

The Emerson Sservice notes are
planned for use without a special
scope and require only the standard
v.h.i.,, uh.f. and if. sweep generator,
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scope, and v.t.v.m. for the monochrome
receiver sections. To align the color

Fig. 1. Con.
sumer controls
are at the top
in (A) but serv-
ice controls are
also conven-
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the morning the sun had shone

briefly, but then it clouded up and
now scattered snowflakes were blow-
ing against the steaming windows of
Mac’s Service Shop.

Inside Mac and his apprentice, Bar-
ney, were fresh out of work. At Mac’s
urging, they had really been slaving
away at forced draft for several days
in order to have the shop all cleaned
out and ready for the pre-holiday rush
of business. Mac was a firm believer
in. being prepared to give the ‘“extra”
service during this period that could
spell the difference between a cus-
tomer’s having a perfect Christmas or
one marred by a dead radio, TV, or
hi-fi in the home or by an electronic
Christmas present that would not
work. They had gone at the thing so
industriously that they had worked
themselves completely out of a job; so
now they were seated side by side on
the service bench chatting contentedly.

“I certainly hated to miss that tech-
nicians’ meeting last night,” Mac said;
“but you just don’t leave your wife
alone on her wedding anniversary—at
least not if you expect to have any
more anniversaries. How did things
go?n g

IT WAS a typical December day. In

“It was a real lively meeting,” Bar-

ney said as he pulled a dog-eared note-
book from his pocket and glanced at
it. “I thought you would want to
know what went on; so I jotted down
some notes. Since I was the youngest
guy there, I thought the old timers
would appreciate my keeping my yap
shut; but that didn’'t keep me from
listening.”

“What was all
about ?”’

“About the growing number of peo-
ple who try to repair their own radio
and TV sets. Jim Barker got up and
said he thought we ought to present a
united front on this problem. He sug-
gested we talk it over in the meeting
and thresh out exactly what our atti-
tude toward these people should be.
That really touched things off, and
there was never a dull moment from
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the conversation

By JOHN T. FRYE
"DO-IT-YOURSELFERS™

then until the meeting was gavelled
closed at eleven-thirty.”

“I can well imagine,” Mac said.
“That’s a pretty tender subject with
some of the boys.
cide?”

“Nothing really. We're going to take
up where we left off at the next meet-
ing. There was a pretty broad gulf
between the extremes of opinion.”

“How about a ferinstance?”

“Well, for instance, Dick Boyd really
wanted to get rough with the Do-It-
Yourselfers. To his way of looking at
it, they were trying to take bread right
out of his mouth, to scab on the union,
and to get themselves electrocuted all
at the same time. Any measures to
discourage them were, to his way of
thinking, more than justified.”

“Sounds like Dick,” Mac said with a
chuckle. “What measures did he have
in mind?”

“Oh, he had some dan-dan-dandies.
One was to give the people misinfor-
mation when they came asking for free
advice. If the symptoms sounded like
something wrong in the horizontal cir-
cuit, advise them to look for trouble
in the if. stages, etc. Another bright
idea was to ‘overlook’ a bad tube when
one of these free-loaders brought in a
whole set of tubes to be checked.”

“That’s going pretty far. On top of
that, it’s cutting off your nose to spite
your face. After all, a sale is a sale.”

“Not always. As Dick pointed out,
quite often these fellows have a whole-
sale catalogue sticking out of their
rear pocket; and after you tell them
which tubes are bad, they thank you
and go home and order the tubes from
the wholesale firm.”

“That's a possibility, it’s true; but
after they finally do find out you failed
to locate the tube that was really bad,
they’ll have a pretty poor opinion of
you and your test equipment.”

“Another guy pointed that out to
Dick, but he stubbornly insisted he
didn’'t give a hang what one of these
cheapskates thought of him.”

“How about the rest of the fellows?
Did they go along with Dick?”
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What did you de-

“Not many of them. Old Mr. Elkins
had just about the opposite view. He
thought we ought to do everything
possible to help the Do-It-Yourselfers
in order to secure their good-will—
even to lending them schematic dia-
grams and helping them diagnose their
troubles. He insisted that in the long
run this would pay off. If we impress
the Do-It-Yourselfers with our hon-
esty and desire to be helpful, sooner or
later he will realize how foolish it is
to try and do service work without the
know-how, the service literature, or
the test equipment. Then he will bring
his set to us because he has learned
to trust us.”

“Hm-m-m-m,” Mac said dubiously.
“That sounds pretty good and noble,
but I'm afraid Mr. Elkins does not ap-
preciate how hard some of these fel-
lows are to discourage. And I flatly
refuse to let any of them see our serv-
ice literature. After all, we have in-
vested several hundreds of dollars in
our schematics; and I'm not about to
let one of these jokers use them for
free. I wouldn’t even let another tech-
nician make a practice of that. To do
so would be stupid.

“Neither do I intend to hand out any
free advice on how to correct trouble
in a set. That would be giving away
our most valuable asset: our know-
how. In such a case, if we guessed
wrong—and you know how easy it is
to make a mistake about symptoms re-
layed to you by an untrained person—
all we’d get is the suspicion and ill-will
of the Do-It-Yourselfer. If we guessed
right, we’d just show how ‘smart’ we
are by doing ourselves out of a pos-
sible service job.”

“That’s about the way most of the
fellows seemed to feel. While they
were not ready to go along with Dick
in actually misleading the Do-It-Your-
selfers or giving them dishonest tests,
they felt it was being mighty foolish
to aid these people in fixing their own
sets.

“Carl Marshall brought up an inter-
esting point, though. He said it was a
case of the pot calling the kettle black
because every one of us was a Do-It-
Yourselfer in other lines. Some of us
work on our own cars; others do
plumbing around the house; still
others make changes in their house
wiring. And in about every instance
we do exactly what the radio and TV
Do-It-Yourselfer does: try to get free
information from a person who makes
his living doing what we are trying
to do.” .

“And he’s right,” Mac said with a
guilty grin. “Just night before last I
was talking to Jimmy Palmer, the
brick mason, about how I should go
about building an outdoor oven for our
patio next spring. He promptly got
out some miniature bricks that brick-
layers use to work out their problems
and showed me exactly how to go
about it.”

“While we're confessing, I may as
well, too,” Barney said. “Carl Farmer,
the garage mechanic, brought his set

(Continued on page 135)
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A Professional Tape Recordmg Ampllfler
bbbty

for Home

Hi-Fi Systems

M
MAURICE P. JOHNSON
Facilities Engr., Station WAAM

“professional-type”

recorders have come to play an in-

creasingly important role in the
home audio system. A few years back,
tape recorders were found only in re-
cording studios, broadcast stations,
and other professional establishments.
Today, by contrast, there are record-
ers available in all price ranges, with
the result that they are being used at
all levels of audio system complexity,
including the home music system.

There is little need to emphasize the
convenience of recording as offered by
the tape recorder in conjunction with
the home audio outfit. The advan-
tages of recording broadcasts, such as
those aired by fine-music FM stations,
for future use are obvious. The senti-
mental aspects of recording the voices
of children, friends, or others need not
be expounded. In short, it is apparent
that a tape recorder is a valuable ad-
junct to any home sound system.

It is, of course, possible to buy com-
mercial recorders in many price ranges

IN A SHORT period of years, tape

and of varying degrees of excellence.

However, there are many audio fans
who enjoy constructing their own
high-fidelity systems. From such a
constructor’s point of view, there are
two general assemblies in the tape re-
corder. The tape transport mechanism
is a mechanical device requiring close
tolerances and careful fits, as well as
ingenious design. As such, it is not
easily duplicated by the home con-
structor. Fortunately, tape transport
mechanisms of good quality are readi-
ly available so that the job of assem-
bling a custom tape recorder can be
confined to the construction of a suit-
able amplifier. Such an amplifier will
be .discussed in this article. While the
unit described is capable of providing
high-fidelity performance, emphasis
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Over-all view of the author’s home-built

tape recorder amplifier
designed to improve home music systems.

The design and construction of a versatile recording and

playback amplifier for use with inexpensive tape decks to

produce quality tapes at low cost. Audio mixer is provided.

has been directed toward a design in-
volving a relatively small cash outlay.

The design of the amplifier is predi-
cated, to a large degree, by the re-
cording heads and transport mecha-
nism involved. An inexpensive Pentron
9T-3M mechanism was selected as
typical of the commercially available
tape transports.” Naturally, one of the
others might have been equally satis-
factory.

Specifications on the 9T-3M include
3.75 and 7.5 inches-per-second tape
speeds, and a flutter of 0.3% at 7.5
ips. Speed stability, wow, and flutter
determine the mechanical limits of
tape fidelity, with values below 0.5%
considered necessary for quality re-
sults. The inexpensive mechanism
compares favorably with more expen-
sive units in this respect. One profes-
sional broadcast tape recorder, as an
example, is rated at 0.2% r.m.s. com-
bined flutter and wow at 7.5 ips speed.
Thus, it is seen that the mechanical
abilities of the inexpensive transport
need not be a limiting factor in the
design of a high-fidelity tape outfit.

The heads furnished in production
models of the 9T-3M have removable
pole picces, so that single-track or
dual-track heads may be interchanged
as desired. Single-track heads were
used during development work on the
project, so that tapes could be record-
ed on the 9T-3M and played on an
RCA RT-11A broadcast recorder for
quality and equalization checks.

A combined record-playback head
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with a gap of .0005” is used, thereby
becoming the limiting factor on the
frequency response. Such heads as the
Brush “Redheads” with .00025” gaps,
or Dynamu heads with .00015" gaps
are theoretically capable of more ex-
tended high-frequency response. How-
ever, with the existing heads on the
Pentron, and proper equalization, it
should be possible to obtain reason-
ably flat response from 50 to over
10,000 cps, at the 7.5 ips speed. This
range compares quite favorably with
professional machines operating at this
speed. Distortion-free. response be-
yond 10 kc. makes the use of profes-
sional speeds of 15 or even 30 ips al-
most essential. Other factors such as
beats and intermodulation between
high audio frequencies and the super-
sonic erase and bias oscillator serve to
complicate the design for extremely
high frequency response.

In general, at 7.5 ips speed, the over-
all characteristic of the head without
equalization is as shown on next page.
At this speed, it will be noticed that
peal response is obtained in the vicinity
of 1 to 3 kc. Because the head is @ mag-
netic device, lower frequencies fall off
in direct proportion to frequency, the
slope being independent of the tape
speed. Another way of stating the
same thing is to say that the response -
falls off at a rate of 6 db per octave.

At high frequencies, however, the
roll-off is determined to a large de-
gree by tape speed as well as the head
gap. The individual head thus enters
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Rear view shows 2 separate input jacks (left) and 2 paralleled output jacks (center).
The Jones connectors carry signals to the tape heads and a.c. power to the tape deck.

into the design problem. Frequency
response curves of magnetic heads are
covered in detail in such texts as
Oliver Read’s “Recording and Repro-
. duction of Sound,” or “Magnetic Re-
cording” by S. J. Begun, for those

interested in a more complete analysis.-

this case the relative levels at 50 cps
and at 10 ke. are approximately 20 db
below the response at 2 kc. This un-
equalized head response indicates the
nature of equalization which must be
introduced in the amplifier.

An article by W. E. Stewart in the

It should be noted, however, that in June 1955 issue of this magazine
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" quency compensation

(“Why the NARTB Curve for Marz-
netic Tape”) discusses the NARTB re-
cording standard. Such factors as tape
overload characteristics, frequency wvs
energy content of music and voice, as
well as head characteristics enter into
the selection of the recording curves.
In general, most satisfactory results
are obtained by pre-emphasis on the
highs during recording, and low-fre-
quency boost inserted as post-emphasis
at playback.

Progressing to the amplifier itself,
now that the nature of the problem
has been considered, it was decided
that the design should be as flexible
and versatile as practical, in order to
cope with almost any recording situa-
tion which might arise. To this end,
the amplifier was designed for three
definite purposes: namely, a record
amplifier, a playback amplifier, with
the third application of mixer ampli-
fier for public address work included
without adding complexity to the cir-
cuit. Several stages have been made
multi-purpose by incorporating a five-
section transfer “function” switch.

Discussing the playback amplifier
first, it is necessary to provide a high
gain circuit, with low noise and hum
levels to amplify the feeble tape sig-
nals to levels sufficient to feed into the
usual home high-fidelity audio system.
Bass boost must be included, with a
turnover at 1000 cps, and a maximum
boost of 20 db at 50 cps. Examination
of the circuit will reveal four stages
devoted to this function.

The record-playback head is con-
nected to a low-noise pentode pream-
plifier stage, with function switch Si4
in the “Play” position. This 5879 stage
is designed for maximum gain, in the
interests of a high signal-to-noise ra-
tio. The preamplifier stage is coupled
to the playback gain control, Rs. Sec-
tion Si¢ of the function switch inserts
the bass boost equalizer, consisting of
C. and Rs shunted across the preamp
plate load. The equalized signal is fur-
ther amplified by a triode mixer stage,
then applied to the following 12AX7
output tube. One triode is used for
additional voltage gain, while the re-
maining half of the dual triode serves
as a cathode follower to furnish a low
impedance output at a signal level of
over one volt.

It should be noted that the only fre-
in this entire
chain is that produced by the shunt
equalizer, C, and Rs. In fact, with the
equalizer removed, the response of the
playback amplifier is flat within =*=1
db from 20 to 20,000 cps. Such con-
venient methods of equalization have
the advantages of easy adjustment or
modification to conform to the needs
of a particular head. For example,
the values of the shunt equalization
components given are correct only for
the .0005” gap recording head. If it is
desired to use a head with a .00025"
gap, thé value of C. should be reduced
to .01 or .02 pfd. If a head with a gap
of .00015” is employed, C. should be
further reduced to .005 or .008 ufd.
Additional data on this equalization
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Ris~—10,000 ohm, 1 w. res.

AWM G a4l s N o 3
3 3 B B

PLI s s
2 v3 v4 V5 V6

Rso, Rai—4700 ohm, 1 w. res.

R:s—3300 ohm, Y5 w. res.

Rs—1 megohm, Vo w. res.

R2;=—820 ohm, V5 w. res.

Ris—47,000 ohm, V5 w. res.

Rss—1 megohm audio pot

C1-Co-C19—20/20/20 ufd., 25 v. elec. capacitor

C:-C:0—10/10 pfd., 350 v. elec. capacitor

Cs, C7, Ce—.1 pfd., 400 v. capacitor

Cy, C12—.03 pfd., 400 v. capacitor

Cs, Cas, Cos—10 pfd., 25 v. elec. capacitor

C4-C11-C212C25—10/10/10/10 ufd., 450 v, elec.
capacitor

Cs—100-400 upfd. trimmer capacitor

Cio, Ce7, Cr9—.05 pfd., 400 ». capacitor

Ci13—.01 pfd., 400 v. capacitor

C1,—.25 ufd., 400 v. capacitor

C1;—250 pufd., ceramic capacitor

C1—.004 ufd., 600 v. capacitor

Ci1, C1e—500 pufd. ceramic capacitor

NOTE: FUNCTION SWITCH SHOWN IN "PLAY" POSITION

C23—80 pufd., 450 v. elec. capacitor

C:—10 ufd., 450 . elec. capacitor

S14, Sir, Si¢, Sip, SiE—3-pos., 5-sec. ceramic
function switch (Centralab PA-2015)

S2, 83, §—8.p.s.t. bat-handle toggle switch

M:i—Rectifier type db or vu meter (see text)

Li+—20 mhy. variable powdered-iron-core coil

(TV linearity or width coil can be used)

L:—Osc. coil (Pentron 321-4 or equiv.)

Tr—Power trans., 350 v. @ 40 ma.; 5 v. @

2 amps.; 6.3 v. @ 3 amps. (encased type)
Ji—Shorting type microphone connector

(Amphenol Series 75)

J2, J3, Jy—Phono jack

J—Phone jack

CH1—38 hy., 40 ma. filter choke (encased type)

SO:1—117 volt power-line socket

PL1~6.3 volt pilot light

Vi, Vo—5879 tube

Vs, Vs—I12A4X7 tube

V—I12AT7 tube

Vs~—12AU7 tube

Vi—5W4 tube

Ji,

Complete schematic diagram of the tape recorder amplifier. It may also be used as a two-channel audio mixer for p.a. applications.

technique is available in the article,
“Design Considerations for High-Qual-
ity Reproducing Systems” (Part 2), by
Herb Matthews in the May 1950 issue
of this magazine.

The playback amplifier is straight-
forward, but the record amplifier be-
comes a bit more complex. The first
aspect to be considered concerns the
input facilities to be provided. Some
simple recorders provide a single mixer
channel, but greater flexibility is a de-
cided asset. Two mixer channels are
obviously needed. A high-level and a
low-level input for each channel al-
lows complete mixing flexibility. Thus,
two inputs are available for crystal or
other high impedance microphones.

December, 1956

Two additional inputs for high-level
signals provide for FM-AM tuners, TV
audio, phono signals, or other sources.
With two mixer channels, independent
control of each channel level is possi-
ble. 1t is apparent that recorded mu-
sic can be introduced as “background”
for a microphone pickup; cross-fades
and similar professional mixing tech-
niques are possible, to list a few of
countless examples.

Referring again to the circuit, the
5879 stage now functions as one micro-
phone preamp with Si. in the “Record”
position. An additional 5879 is simi-
larly used for the second microphone
preamp. Series grid resistors are
added to avoid rectification of strong

www americanradiohistorv com

broadcast carriers which can occasion-
ally prove troublesome in high-gain
amplifiers. (See the short item “FM
Interference” by Ken Maxwell on page
122 of the February 1951 issue of this
magazine.)

The two high-level inputs are intro-
duced through sections Si¢ and S;z of
the function switch. Rs and R serve
as the mixer gain controls. These con-
trols feed individual grids of the mixer
tube, the common plate load produc-
ing electronic mixing without inter-
action or crosstalk. The output of the
mixer is parallel-fed to two indepen-
dent output amplifiers.

The 12AX7 ambplifier-cathode  fol-
lower circuit now functions as the

73
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monitor amplifier.
meter and a headphone output jack
are added to the cathode follower for
this application. Notice that only the
mixer gain controls determine the
level supplied to the meter and head-

A recording level

phones. Additionally, the normal am-
plifier output is available with an out-
put gain control affecting this output
signal only.

A 12AT7 is used for the record am-
plifier section. A screwdriver-adjusted
gain control, Ry, determines the level
fed to the recording head, and is used
to coordinate the level read by the me-
ter and that being supplied to the
head. The two triodes of the 12ATY
are connected as conventional voltage
amplifiers, plus the addition of high
frequency pre-emphasis to produce the
necessary tape equalization. The par-
allel combination of Ry and Cs provide
high . frequency boost. The capacitor
acts as a high-pass filter, with an in-
herent slope of 6 db per octave. The
shunt resistor limits the loss at low
frequencies. The variable capacity per-
mits the. turnover to be adjusted.

Additional high peaking is accom-
plished by an LC circuit added to the

Low-frequency equalization characteristics of the playback
amplifier (A) and high-frequency equalization characteris- .
tics of the recording amplifier (B). See discussion in text.

cathode of the output stage. The stage
normally operates with some degen-
eration, because of the configuration
of R:i, R, and Ri. The coil and ca-
pacitor form a series circuit in shunt
with Ri, thus producing considerable
gain at the resonant frequency.
Because high-frequency response is
determined by the individual head, the
high-frequency equalization is made
variable in three ways. As stated, ca-
pacitor Cs determines the turnover
frequency of the high boost circuit,
hence it affects the response in the.
vicinity of 2 to 5 ke. The inductance
of the cathode coil determines the fre-
quency of resonance. Normally, it is
tuned to approximately 10 ke., but the
variable iron core permits shifting this
frequency as needed to control the re-
sponse at the extreme high frequency
end. The shunt resistor across the
resonant circuit (R:s) controls the am-
plitude of the peaking. Larger values
of resistance give a higher “Q” with
consequent greater amplitude at res-
onance, but at the expense of increased
loss in the normal gain of the stage.
Likewise, smaller values of resistance
will reduce the peaking, and increase’

the over-all stage gain. For example,
with Ry at 8200 ohms, there will be a
boost of about 8 db at 10 ke. This
should suffice for very narrow gap
heads. A value of 47,000 ohms will
boost 10 ke. about 15 db, and will be

' adequate for .0005” head gaps.

It should be pointed out that the
total high peaking is limited by the
permissible distortion. This is based
on the fact that the harmonic distor-
tion is increased by the high-frequency
boosting required for equalization as
compared to that inherent in a nor-
mally flat system. One additional
means of high boost, which may be in-
cluded, is that of resonating the rec-
ord head at the desired high frequency
by connecting a suitable capacity
across the head, if needed. '

It is suggested that any individual
constructor make some frequency runs
on the head used and adjust the com-
pensation networks as necessary to
obtain desired flat response. Of course,
the tape should be recorded with the
amplifier under discussion so that the
over-all equalization can be -checked.
With proper adjustment of these vari-
ables which determine the equaliza-
tion, it should be possible to record
any good microgroove record and pro-
duce playback quality which is indis-
tinguishable from the record itself.

Quality recording should, of course,
be done at the 7.5 ips speed. However,
the 3.75 ips speed is available for less
critical applications, such as spoken
material. Switch S, is closed at the
slow speed, to add additional capacity
to the series resonant circuit, thereby
lowering the frequency of resonance,
to produce boost to help compensate
for the increased roli-off at this speed.

The recording output stage is cou-
pled to the record head through the
resistor Ruw, passing through section
Sip of the function switch. Also neces-
sary for tape recording, of course, is a
suitable source of bias and erase volt-
age. This requires a supersonic oscil-
lator which produces a symmetrical
a.c. waveform. A 12AU7 standard
push-pull " oscillator is used for this

(Continued on page 163)

(AR) A comparison of head characteristics and over-all equal-
ization curves. (B) The resultant over-all record-playback
transfer curve of “professionaltype” recorder amplifier.
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Iow-cost
soldering set

oniy STy Q5 /

Iist

Weller Solderiné Kit contains everything needed for
first-class soldering . .. even by beginners. Contains:

o Latest type Weller Gun—Over 100 watts ® Heats in

5 seconds * Triggermatic heat control ® 2 pre-focused
spotlights.

+ Soldering Brush—for cleaning connections.

o Soldering Aid—for twisting wires and opening
old joints.

o Famous Kester Solder—ample supply for scores
of jobs.

Here’s the gift of 101
do-it-yourself uses for those homecrafters,
hobbyists, and hi-fi fans high on

your Christmas gift list.

A Weller Soldering Kit or Gun is the gift for
year-round fun in doing relaxing home and
hobby jobs. A most-wanted and appreciated
gift, too . . . because of its talents for
getting things done—right!

other

, soldering tools

PROFESSIONAL MODELS — Heavy-Duty Soldering
Guns, up to 275 watts capacity. Dual spotlights. Heat
in 5 seconds. $13.50 list and up.

MODEL 8250AK-—Weller metal kit includes Heavy-
Duty Gun; Accessory Tips for cutting and smoothing jobs;
Tip Wrench; Kester Solder. $14.95 list.

order from your electronic parts distributor

ELECTRIC CORPORATION - EASTON,

601 Stone’s Crossing Road

December, 1956
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with /T1CA’
“Cushion Throat” Pliers

Here’s a simple and effective way to con-
trol cut ends of wire—keep them from
flying or falling into a chassis.

The Utrca® “Cushion Throat” is a
tough, rubbery red plastisol coating
bonded right beside the cutting edge of
UTtica® pliers. As the pliers close, the
cushion grips the short end of wire and
holds it tightly.

The “Cushion Throat” is specially val-
uable in electronics work—makes it pos-
sible to cut inside chassis without danger
of wire snips causing a short. Grips
spring or hard wire, too — gives extra
safety on every cutting job!

Order from your
distributor, today!
L ]

Only $1 list addition-

al—applied to most

UTICA diagonal or

side-cutting pliers,
L ]

Exclusive UTICA
Patent,

THE HALEMARE OF THIALTTY
UTICA DROP FORGE & TOOL CORP.
UTICA 4, M. ¥.

UTICA (when rferring to hand tools) is a trade
mark registered in the U. S. Patent Office.
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Electronic equipment at Lockheed Missile Systems Division changes tape recording of
scrambled tones into graphs from which scientists and engineers interpret a missile’s

flight performance.

Plotter in foreground draws graphs from information on cards.

Analyzers for Missiles and Jet Pilots

Record and examine flight of guided missiles and

interpret brain waves of men who pilot our jets.

developed method of recording and

analyzing a guided missile’s flight
was shared recently with a group of
NATO aeronautical experts. The new
technique processes in only two days a
mass of flight information that for-
merly took scores of engineers and
technicians weeks to analyze.

Before a missile is fired, scores of
test instruments are loaded aboard.
Miniaturized radio transmitters in the
vehicle relay thousands of the instru-
ments’ readings, including speed, tem-
peratures, pressures, voltages, altitude,
etc., to the ground in terms of pure
tones. A variation in pitch indicates
a variation in reading. The tape-re-
corded playback is a bedlam of scram-
bled sound that resembles the tuning
of a gigantic symphonic orchestra.
Patiently unscrambling and interpret-
ing one tone at a time took weeks in
the older systems. -

The automatic data reduction ma-
chine shown above accurately classifies
as many as 100 readings per second.
It then feeds the desired readings into
a converter that controls a standard
accounting type card-punching ma-
chine. The punched cards can be fed
nto a high-speed electronic computer
and then into an automatic plotting
machine that produces a graphic pic-
ture of the missile’s performance.

The system in operation at the
right was developed by Air Force and
American Machine & Foundry Co.
scientists to interpret the information
presented by another instrument long
used by the medical profession—the
electroencephalograph. The latter is a
sensitive electronic device which de-

cOMPLETE details of a Lockheed-

www americanradiohistorv com

-characterization of brain waves.

tects and records human brain wawves.
The Air Force is now interested in
the new unit for its possible use to ob-
jectively assess level of alertness in its
pilots. Researchers are attempting to
establish a mathematical basis for the
The
instrument-—called a Period Analyzer
—1is being developed to implement the
mathematical theory. '
The use of the new instrument pro-
vides techniques that appear to be
more sensitive and much more rapid -
than present methods in distinguishing
degrees of sleepiness and wakefulness
in subjects. It can also correlate the
brain wave pattern with deficiency of
oxygen in the blood precisely.

Period analyzer, a new medical research in-
strument developed by American Machine &
Foundry Co. and Air Force scientists, meas-
ures certain physiological changes affeciing
the shape and frequency of brain waves.

RADIO & TELEViS!ON NEWS
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SPARKY SAYS

GET ALL THE FACTS BEFORE YOU DECIDE!
HMWWMWL&EJLEAM Ha.p—pmta
a.bilh-a.lﬂdaﬁ_w'? So hma-t,u.re..f f_th,s.,l’q.;p _
@M‘? guthuwa.ba.aM
_ "Dm.dn.mummu.thuu

JOHNSON YALIANT KIT......... $349.50 JOHNSON PACEMAKER. Wired and NEW HALLICRAFTERS $X-101 RE.
Wired and tested...cceceveeennenes $439.50  tested..i..iiirrriiniiriinnnninenniinins $495.00 CEIVER. Less speaker. Net.....$395.00

— SURPLUS
e LT BARGAINS

NEW HAMMARLUND HQ-150 NAVY

Continuously tunable from 540 kc to - TRAN%?AT‘:’ATAS&) NATIONAL NC-3.00 ?EC.EIVER
31 mc. Separate calibrated band- . The .Dreom Recelv?rA ,w”h SUBEl
spread dial for 80, 40, 20, 15, and Navy version of the famous BC- selectivity. and siensmvny. For dll
10 meter bands. Built-in 100 ke crys- 459. Covers 7-9.1 mc. Brand new. blonds 160 thru 1% meters (6,2, ond
tal calibrator. Crystal filter and Q- Easy-to-follow conversion in- 1% meters with plug-in converters).
multiplier for unsurpassed reception structions included. With tubes, Less speaker. Net............. $ 369.95
on SSB, CW, and AM. Improved "S* case. NC.300 ACCESSORIES
meter. 13 tubes inﬂUdirig rectifier MODEL T-22. Net....c.w.... $9.95 Six Meter Converter. Net...... $ 41.25
and VR tube. With tubes, less speak- g ) - ilamen Two Meter Converter..cocuevans 43.95
er. Netiiviiaineniniinenennens $ 294.00 Hfjo,mi,ﬁif%.zfﬁe,'f,,_f,,‘s fgé Matching Speaker...ooiiiiunniin, 17.00

WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN

All prices f. 0. b, St. Lovis o Phone CHestnut 1-1125

l—————————-————-—-———-———n—-————l
I WALTER ASHE RADIO COMPANY RN-12-56 1
@ 1125 Pine Street, 5t. Louis, Mo. ) 1
I O Rush® Surprise"'Trcde-ln O ffer 0N MYttt e e 1
O i
[ (show moke ond model of new equipment desired) ]
] [0 Send NEW 1957 Walter Ashe catalog. ]
i B
] - B
i |
LB BN N N N _§N_J -———————-—--ﬂ—ug——————_
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HARVEY’s |pm= —
& -
AMOouUS Ni=1i i
; nsul'l'ﬂn‘l's R R ]
RECOMMEND Keep your Simpson and Philco tube testers
: A L up-to-date for the new radio and TV tubes.
SIMPSON MODEL 1000
Push Buttons
Tube Fil Bias Range Toggles Shorts Value
2BN4 20 7 75 041-025-500-012 AB E
3B2 2.8 0 33 515-555-050-213 J J
5CL8-TRI 5.0 28 90 420-100-000-011 AGH B
5CL8TET 5.0 30 15 000-102-204-012 ¥
5CM8-TRI 5.0 7 15 340-103-204-013 CGH A
5CM8-PEN 5.0 20 18 340-103-204-012 ¥
4 6BAS-TRI 6.3 7 23 042-100-423-012 ACFH C
e R 6BAS-PEN 6.3 7 92 042-100-423-011 I
in i 6BK4 6.3 30 95 015-545-050-303 AE J
DYNAKIT 6BN4 6.3 7 44 041-025-500-012 AB B
6BR8-TRI 6.3 20 80 420-100-000-001 ACGI B
... the . ! M.ARKH 6BR&-PEN 6.3 7 62 000-103-204-002 F
50-Watt Power Amplifier Kit 6CB5 6.3 7 62 210-455-050-300 CD J
B 2 6CII8-TRI 6.3 40 90 032-100-042-011 ACF 1
en%f;gj;’dgm;'r’]g 6CH8-PEN 6.3 12 29 032-100-403-012 B
for DYNAKITS 6CL8-TRI 6.3 13 90 420-100-000-001 AGH B
(everybody who IN STOCK! 6CL8-TET 6.3 11 20 000-102-204-002 i
has heard one 6CM8-TRI 6.3 7 25 340-103-204-013 CGH A
seems to want ‘6CM8-PEN 6.3 20 20 340-103-204-012 T
one), they have been in short supply 6CR6-PEN 6.3 15 22 051-032-400-002 FG E
this past summer. Now HARVEY haz 6CR6-DIO 6.3 0 22 051-032-400-005 B
enough of them in stock to end thso 6DQ6 6.3 56 9 010-240-000-321 DH J
drought. Any random sample of the 12AC8 : 12.6 7 40 401-022-000-034 BG B
DYNAKIT will deliver a minimum of 50 2 -9 i -
watts with astonishingly low distortion 12AD6-MIX 12.6 7 55 401-022-000-033 AFG F
—and that means not just harmonic 12AD6-08C 12.6 7 80 401-022-000-033 E
and intermodulation distortion but 12AE6-TRI 12.6 14 20 401-055-200-034 ABEF G
Fowife ;Séfntéysiuare-wavednrfvlplt% and 12AE6-DIO-1 12.6 14 10 401-055-000~005 r
=1 L oun'ce an utier as 12 . _ . B 401~-055 —005 B
well. Construction time? Three or four 193?((55 DO 1122% 1‘; 18(; 4?)1_?);3:888_823 AG ho)
hours—with no special skill. Listening T 2 ) y BT G
quality? “The Greatest!"” say the audio- 12005 [ o 96 ooy
hiles. The price? Still onl 12DQ6 12.6 56 9 010-240-000-321 DH J
P p s y......$6975
12K5 12.6 7 63 041-025-200-031 AB G
g 12F8-PEN 12.6 26 90 222-102-040-033 GI C
12F8-DIO-1 12.6 26 0 222-102-040-033 F
12F8-DIO-2 12.6 26 0 222-102-040-033 A
PHILCO MODELS 7052 & 9100
“us : Tube .
th S : Type Fil. R-G Bias Fil. Fil. Gr. Pl. Sc. C. Su. Press Gm Notes
B e 1V6 11 20 10 E X 3 1 2 0 0 PlwithP4 300 Pentode Sect.
s RWOOD S 2000 1V6 11 5 3 E X 5 6 0 0 0 Pl withP4 100 Triode Sect.
R 2AF4 25 8 3 J R 2 3 0 5 0 P4 3200
. gt 3A2% 30 88 0J R 000 0O P5 .... Cap = P. Short on 3.
High-Fidelity FM-AM Tuner 3DT6 30 46 11 J R 3 5 6 2 7 P4 800
Here's one of those rare top-quality tuners 6AT4 63 60 0 J X 0 5 0 3 0 P3
deg[gned [_wtlth JUtSt s}g rrmcf]t attfe}ntlon tto 6BAS 63 8 28 E Vv 23 01 0 P4 2300 Triode Sect.
audio quality as to circuit refinements. 7 i Pentode )
R0t modaton, o spectied o W[ 0BAF 2 EmITE Y D9800 P o peedsen
modulation distortion is less than 1.5% and ‘ i . :
ic distorti 6BJS 63 8 0 E V 06 0 3 0 P1 .... . Diode No. 1
the harmonic distortion at 400 cps less than i oL
1% — meaning very superior sound indeed. 6BJ8 63 8 0 E V] 01 0 2 0 P1 ... Diode No. 2
Specified FM sensitivity is also tops among 6BNS8 63 8 8 E V 8 7 0 9 0 P4 3700 Triode Sect.
commercially available tuners — 0.95 uv for 6BNS 63 79 0 E V 0 6 0 3 0 P1 .... Diode No. 1
20 db quieting, made possible by the special 6BNS8 63 79 O E V 010 2 0 P1 .... Diode No. 2
6BS8 cascode input stage and balanced an- 6BRS 63 8 21 E V 1 2 0 3 0 P4 3350 Triode Sect.
tenna input transformer. Add to that a very 6BRS 63 8 11 E V 9.6 7 8 0 P4 2100 Pentode Sect
low-distortion wide-band AM section, and you B : - . 0 P5 Diode No. 1
have a tuner that's hard to beat at any 6BW4 63 95 0 E V 7090 5. oo DI IR
price —and unbeatable at only.... § 950 6BW4 63 9 0 E V 010 9 0 P3 ... Diode No. 2
6BYS8 63 76 11 E V 1 7 8 9 0 P4 1840 -Pentode Sect.
(Slightly higher with tooled leatherette covers.) 6BYS8 63 78 0 E v 06 0 3 0 P1 .... Diode Sect.
$-3000: An FM-only tuner containing the FM 6CE3 63 8 11 J R 3 5 6 2 0 P4 3100
section of the S-2000 plus new-type tuning 6CL3 63 9 68 J R 4 0 2 3 0 P4 3200 Cap =P
eye and LOCAL-DISTANCE switch for sup- 6087 63 77 24 E V 7 6 0 8 0 P4 1800 Triode No. 1
e L G 6CS7 63 8 32 E V 3109 0 P4 2400 Triode No. 2
strong signals. ..o . 6CU5 63 91 0 J R 2 7 6 3 0 P4 6000
6DT6 63 48 11 J R 3 3 6 2 7 P4 800
MAIL ORDERS SHIPPED 12BW4 126 95 0 E V 07 0 9 0 P5 .... Diode No.1
SAME DAY AS RECEIVED 12BW4 126 95 O E V 0 1 0 9 0 P5 .... Diode No. 2
Include with your payment o generous 12CU5 126 91 0 J R 2 7 6 3 0 P4 6000
allowance for shipping charges — the 12K5 126 0 0J R 57 2 30 P1 225 Good—Read above Diode OK
excess will be promptly refunded. 3516 350 8 21 J R 5 3 4 7 0 Pa 3680 )
35W4 Blst .. .. J R ©03 6 70 .. .... Short on 1-2-3-4-5
s Retab T 35W4 350 66 0J R 05 07 0 P3 .... Rect. Sect.
RADIO 3523 Blst .. .. J R 05 370 N ... Short on 1-2-3-4-5
:Q" I"c' 33735 35.0 67 o J R g 5 0 7 0 P3 .... Rect. Sect.
= CE533AX 1.1 20 21 D V4 1 2 0 0 PlwithP4 480
1123 Avenue of the Amerl:us.l“ 21500 - INE = —
[6th Sve.of d3nd 501 MY, 38, WY, TH S ; “Revised
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COVER STO RY

Top TV programs and many
local shows now available

' in color all over country.

HIS is truly the year for color televi-

sion. Now for the first time, families
with color receivers will be able to view
at least one major color program every
evening in the week. NBC, which has
been in the forefront on color, is broad-
casting weekly a well-balanced lineup
of programs including its most popular
shows. ,CBS is also telecasting about
51/ hours of color programs per week.
Among the NBC shows to be regularly
colorcast each week are "The Chevy
Show," '"The Goodyear Playhouse,"
"Robert Montgomery Presents,” and
"The Perry Como Show." In addition,
the "spectaculars' will also be in color.
Such CBS star programs as "The Arthur
Godfrey Show'" and "The Red Skelton
Show' will be regularly shown in color.
Special CBS color shows are "The Ford
Star Jubilee" and "Shower of Stars."

This means that all viewers within the
reception area of any NBC or CBS
network station which has the facilities
to telecast network shows in color, can
receive these programs on a color set,
such as the RCA '"Aldrich" model
21CS-781  {$495.00) shown on this
month's cover. Over 50 per-cent of the
200 NBC network stations now broad-
cast network color. The number of CBS
color network stations is also high.

In addition to the network shows,
many stations are originating local col-
or shows. WABD, the New York City
Du Mont station, plans to telecast car-
toon shows in color during the day and
evening. All shows originating at
WNBQ® in Chicago are broadcast in
color. It broadcasts approximately 25
hours of local color a week. Many other
stations now have color cameras and/or
color film equipment and many stations
are now expanding for color.

This all means that buyers of color TV
sets this winter can look forward to
many pleasant hours of entertainment

in full-color, —f30

December, 1956
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SENSITIVITV

Flat Frequenty Response Through 3 58MC Color Burst
~ Less Than 3db Down ot 4.5MC

ﬁ very recenf HICKOKuengmeermg ach:evemeni :
. eliminates necesstty for dual sensitivity.

Modemfely prlced ... High quahtyg. .. Ask fora
demonsfmflo today!
%

THE HICKOK ELECTRICAL INSTRUMENT (OMPANY
10524 Dupont Avenue ° Cleveland 8, Ohio
IN CANADA: M.J.5. ELECTRONIC s;LEs LTD:, AJAX, ONTARIO
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HEATHKIT ETCHED CIRCUIT, PUSH-PULL

B” Oscilloscope Kit

COLOR TY

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 1% DB at 3.58 MC. The 11-tube circuit
P features a SUPI cathode-ray tube. Sync circuit functions
MODEL 0-11 eﬂ?ective[yl from ZQ CP_S to better than 500 I§c in five steps.
Shpg. Wr ] . Moderq etghed circuit boarhds employegl in the osc1}lo-
21.lbs: scope circuit cut assembly time almost in half, permit a
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!-

862202200 PIIODODDOOGECH

4 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,

#» PERSONAL SERVICE ASSURES
-~ CUSTOMER SATISFACTION.

® You deal directly with the manufacturer.
® We are interested in you before and after sale.

PROVEN DESIGNS MEAN RELIABLE

PERFORMANCE.

@ Research and development efforts concentrated on kits
only.

® All 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.

= EASY TIME-PAYMENT PLAN TO FIT YOUR
BUDGET.
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Mw HEATHKIT ETCHED CIRCUIT

5’ Oscilloscope Kit

pecial int vt i . a
h-fidelity, or ‘nferest is in servicing, sk Brand new model with improved performance

fust ex eri : 5 0
Il your needs. v, Perimenting—there gre specifications.
r Tou con equip ap entire

GREATEST SELECTION

Whether your i
ham-radio, hig
Heathkits 4o fi

's‘ervi-ce shop ar lab, buy o ¢
idelity system, or set Upar

om
eal

Full 5" scope for service work at a remarkably
by choasing fram th low price.

yourself”

sharp white lettering.
get same ideg 4 .

®
sk Attractively styled front panel in charcoal gray with
Priced, hl'gh.quc,,,"y elec. *

Easy to build from step-by-step instructions and large
pictorials. Not necessary to read schematic.

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% DB at 500 kc. The sweep
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice
the coverage provided by the previous 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 CM-2
for general application wherever a reliable instrument with good response charac- so
*42*
21 Lbs.

teristics may be required. Complete step-by-step instructions and large pictorial ) .
diagrams assure easy assembly. Shpg. W1,

000000000000 000000000000000Q00000000000000000000000000000

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-
acitor, to provide correct instrument
impedance match. Also, the ratio of
attenuation can be varied.

Na. 342
5350

Shpg. Wi. 1 Lb.

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 s35.0
volts DC. It uses an etched circuit sppg. wr. 7 Lby
board to simplify assembly.

December, 1956

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
low as 0.1 volt. This modern device finds many ap-
plications in the laboratory and service shop. It
employs an entirely new circuit, and yet is priced
lower than its predecessor.

MODEL §-3

$21°5

Shpg. Wit. 8 Lbs.

HEATHKIT VOLTAGE CALIBRATOR KIT

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
]J_eak-lto-peall](._dAllgws measuremenﬁ of Unknkown
signal amplitudes by comparing to known peak-to-
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- 12 A
shift characteristics of audio amplifiers. Equally gp,0 wy. 4 (bs
v}z;.luable in the laboratory or in radio and TV service T :
shops. -
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‘DEMODULATOR PROBE Ki

HEATHKIT ETCHED CIRCUIT
~ VACUUM TUBE

* Easy to build — a pleasiire to use.
* 1% precision resistors einployed for high accuracy.

* Etched circuit board icu_ts 'aséem-bly time in half. .

HEATHKIT Etched Circuit
RF PROBE KIT

This RF probe extends the frequency

response of any 11-megohm VITVM -
so that it will measure RF up te 250
megacycles within & 109%. Employs
printed circuits for increased stability

and ease of assem-

bly. Ideat for ex- No. 309-C
laboratory appli- s35°
cations of your A4

tending service and
Heathkit VIVM. sppg. wi. 1.ib.

HEATHKIT SCOPE

This probe functions like an AM de-
tector to pass only modulation of
signal and not signal itself. Permits 2
observation of modulation from RF
or 1F carriers in TV and radio re-
ceivers. Extends usefniness of your

oscilloscope. Voit-
age limitsare 30 V. No. 337-C
Very valuable in $3 50
service or labora- B

rms.and500V.DC. =
tory applications. Shog. Wi. 1 Lb.

HEATHKIT 30,000 VOLT BC
HIGH VOLTAGE PROBE KiT

This probe provides ¢ multiplication factor of 100 on the DC ranges of the
Heathkit 1i-megohm VTVM. Precisiorr multiplier resistor meunted inside
the two-color plastic probe body. Plenty &t insulation No. 33¢
for completely safc operation, even at hizhest TV poten- .
tials. Designed especiatly {or TV service work. s4 59
S (3
Shpg. Wt. 2 Lbs.

HEATH COMPARNY

A Subsidior}; of Daystrom, Inc.
BENTON HARBOR 15, MICH.

Volitmeter 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 42" 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.

00 0 0000000060000 C0000002060500600000C0QCG6GEOS

HEATHKIT 20,000 OHMS/VOLT VOM KIT
‘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, 415” meter and
features all 1 %; precision multiplier resistors. Requires no external power, and is,
therefore, valuable in portable applications where no AC power is available.

MODEL MM-1

$29%°

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 scalc)
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- $%£ 50
quality, precision components employed Y
throughout. Shpg. Wi. 3 Lbs.
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: : HEATHKIT NEW AUDIO VACUUM TUBE
CONTROLLED qu L :
Aury . 1t . .
scion, cnd tapecy Voltmeter Kit
of our own production Jine e

’ncoming parts
terial comin
g off
' build-it-yoursejs p; K Brand new circuit for extended frequency response
and added stability,

You of the finest

sk Ten accurate ranges from 0-.01 to 0-300 volts.

K Modern, functional panel styling. “On-off” switch
at both extreme ends of range switch.

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-

MODEL AV-3

Shpg. Wt.

ments from a low value of one millivolt to a maximum of 300 volts.

29

5 Lbs,

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 responseis * 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

$2959

Shpg. Wt. 6 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

54950

Shpg. Wt. 13 Lbs.

December, 1956

HEATHKIT AUDIO ANALYZER KIT

This multi-function instrument combines an AC VITVM, an
audio wattmeter, and an intermodulation analyzer into one
case, with combined input and output terminals and built-in
high and low frequency oscillators. The VIVM 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 100%,. Provides in-~
ternal load resistors of 4, 8, 16, or 600 ohms.
A valuable instrument for the engineer or
serious audiophile.

MODEL AA-1

54995

Shpg. Wt. 13 Lbs.

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-

MODEL AO-1

$24°9

fidelity enthusiast. A real dollar value in test Shpg. Wt 10 Lbs.

equipment.
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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 4%2” 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 c¢ps and 20,000 cps. Total range is 10
cps to 100 kc. New engineering details combine to provide
: i the user with an unusually high degree of operating effi-
* Less than 0.1% distortion — ideal for hi fi work. 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-
*' Step-type tuning for maximum convenience. fessional instrument.

*. Large 435" meter indicates output.

PP PCO00SLICO000R0208000¢200C0903008°2868000000300000200500080

HEATHKIT RESISTANCE HEATHKIT CONDENSER HEATHKIT AUDIO GENERATOR KIT

SUBSTITUTION BOX KIT SUBSTITUTION BOX KIT The Model AG-8 is a low cost, high performance unit for use
The RS-1 comaifns a6 lg%hl-wau rlca This kit c§onmins 118 RE‘[;}MA stang- in service shop, or home workshop. It covers the frequency
sistors ranging from 15 ohms to ard condenser values that can be g .

regohms In standard RETMA val-  selected by a rotary switch. Values range of_20 cps Lo Ilmc in five ranges. Output is 600 ohms, and
ues. All values are switch-selected for  range from 0.00001 mfd to 0.22 mfd. overall distortion will be less than .4 of 1% from 100 cps through
use in dlezernx§11ing desirable resist- Al g'a%acitocrs rated at 400 volts the audible range. Output is available up to 10 volts, under no
ance values in or igher, a- 1t 1

A Deriinalcic: MODEL RS-1 Sacitors are MODEL Cs-1 lo_ad‘cozdmons, and output remains constant MODEL AG-8
cuits. Many either silver- within 1 db from 20 cps to 400 kc. A five-

applications _in 555.0 mica, or plastic sss.o step attenuator provides control of the out- $29 50
rardyilé; a\:uikTV o e .molded. put. Precision resistors are employed in the e
serv S R 2t L ohps B2 Lhs frequency determining network. Shpg. Wt. 11 Lbs.

HEATHKIT DECADE
CONDENSER KIT

Precision, 1%, silver-mica capac-
itors are cmployed 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 mm{) in 100 mmf steps.
Extrenely valuable in all types of

design and de-
velopment MODEL DC-1

work. Switch-
es are ceramic $E6 s.o

wafer types.
s Shpe. Wt. 3 Lbs.
HEATHKIT DECADE RESISTANCE KIT - HEATHKIT VARIABLE VOLTAGE
The Model DR-1 incorporates twenty 1%, precision rcs}stors agranged aroung REGULAYED POWER SUPPLY KIT
-323\:?353:?0131“3:;5&‘1’?%??3“959.‘55’9“3%??:%"5,‘5 1? swncMg;sz;; \_{" This power supply is regulated for stability, and the amount of
ohm steps. Switches are labeled “‘units,” *“tens,” “*hun- - DC output available from the power supply can be controlled
d;eds,” “%hou]s%nds_." apdl"iféﬂ ‘h?“sa,ft‘d;-”the n:lfor sgg 50 manually from zero to 500 volts. Will provide regulated output
LAl oo et S bt e SN D at 450 volts up to 10 ma, or up to 130 ma at 200 volts output.
| Shpg., Wt. 4 Lbs. In addition to furnishing B-plus, the power supply provides 6
1 N : volts AC at 4 amperes for filaments. Both the B-plus output
B and the filament output are isolated from
i M HEATH C OMPANY ground. Ideal power supply for use in experi- MODEL PS-3
’ A Subsidiary of Daystrom, Inc. mental work in thelaboratory, the home work- 535 50
shop, or the ham shack. Large 414" panel L
w BENTON HARBOR 15, MICH. meter indicates output voltage or current. Shpg. Wt. 17 Lbs.
i 3
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Here is 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

Signal
T g be “conserve Generator Kit

* No calibration required with pre-aligned coils.
* Modulated or unmodulated RF output.

* 110 mc to 220 mc frequency coverage,

supply uses a selenium rectifier.

external source unnecessary.

HEATHKIT LABORATORY GENERATOR KiT

This leboratory 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 0to 509%,. Provision
for external modulation has been made. RF output available up
to 100,000 microvolts. Output controlled by a fixed stcp and a
variable attenuator. Output impedance is 50 ohms. Panel meter
reads RF output or percentage of modulation.
Incorporates voltage regulated B+ supply, MODEL LG-1
double shiclding of oscillator circuits, copper 54895
plated chassis, and other “‘extras.” s
Shpg. Wt. 16 Lbs.

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 sct 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 sct. Panel provision
made for external sync if desired. Use for adjustment of vertical
and horizontal linearity, picture size, aspect  pMODEL LP-2
ratio, and focus, Power supply is regulated for
added stability. Essential in the up-to-date TV $22 50
service shop. °
Shpg, Wt. 7 Lbs.

Decemier, 1956

$G-8

$ 50 Shpg. Wt.
A 8 lbs,

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

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. Swcep 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, und variable marker MODEL TS-4A
covering 19 to 60 mc on fundamentals and from $a9 50
57 to 180 mc on harmonics. Effective two- .

way blanking. Shpg. Wt 16 Lbs.

HEATHKIT CATHODE RAY TUBE CHECKER KIT

This instrument checks cathode emission, beam current, shorted
elements, and leakagc bctween elements in clectro-magnetic
picture tube types. It eliminates all doubt for the TV serviceman,
and even more important, for the customer. Features its own
self-contained power supply, transformer operated to furnish
normal test voltages for the CRT. Employsspring-loaded switches
for maximum operator protection. Large 414" meter indicates
CRT condition on “good-bad” scale. Luggage-

type portable casec ideal for home service calls. MODEL CC-1
Special “‘shadowgraph” test permits projection 522 50
oflight spot on screen. Also gives relative check .

of picture tube screen coating, Shpg. Wi, 10 Lbs.
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e & “?EAT_“:K"' Tube 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 412"

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 counte;"-style cabinet,
- -

i - HEATHKIT TV PICTURE TUBE
. Wiring-harness siinpliﬁes assembly. = ! TEST ADAPTER

: Designed especially for use with the Model
7 14617 4 . 33 5 Y
; Lm}g)( 412 meter w:th i 9z color “good bad TC-2 tube checker. Use it to test TV picture MODEL 355
Sadtt j b tubes for emission, shorts, etc. Consists of $/ 50
L 12-pin TV tube socket, 4 ft. cable, octal 4
! * Separate tube elemelzt swnches prevent obsol- connector, and necessary technical data
g ¥ = o Shpg. Wt.
escence. : Not a kit. 1

* % %

1000000000000

HEATHKIT PORTABLE
TUBE CHECKER KIT

This portable tube checker is-identica
electrically, with the Model TC-2. How-
ever, it is housed in an attractive and
practical carrying case, finished in prox-
ylin impregnated material. The cover is
detachable, and the hardware is brass

....‘...?"..~.Oé........@@................@‘

HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT

Although designed primarily for radio receiver work, this
valuable instrument finds extensive application in FM and
TV servicing as well. Features a high-gain channel with de-
modulator probe, and a low-gain channel with audio probe.
Will trace signals in all sections of a radio receiver and in
many sections of a FM set or TV receiver. Uses built-in
speaker and electron beam eye tube for in-

TC-2P e dication. Also features built-in wattmeter =~ MODEL T-3

Iim

i ' d a noise locater circuit. Provision for
lated. Thisrugged unitisideal and a 50
pa istliceCciniciz for home 334505"99 Wi, patching speaker and/or output transformer $23 .
service calls or any portable application. 1 intorerteraailoet Sheg. Wi, 9 Lbs

HEATHKIT .
DIRECT READING
CAPACITY METER KIiT

Operation of this instrument
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 farge 414”7 meter cali-
brated in mmf and mfd. -
Ranges arc 0 to 100 mmf, I,GQD mmf, 0.01 | HEATHKIT CONDENSER CHECKER KIT

m‘d{ and 0.1 mfd full scale. Precision cali- MODEL CM-1 The Model C-3 consists of an AC powered bridge for both
brating capacitors supplied. Not susceptiblc capacitive and resistive measurements. Bridge balance is in-
t0 hand capacity effects. Residaal capacity $29 50 dicated on electron beam eye tube, and capacity or resistance
less than | mmf. Especially valuable in pro- & W9. value is indicated on front panel calibrations. Measures
duction line checking, or in guality control. ;gibs. : capacity in four ranges from .00001 mfd to .005 mfd, .001

mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd.
Measures resistance in two ranges, from 100 ohms to 30,000
ohms, and from 10,000 ohms to 5 megohms. Selection of

HEATH CO MPANY five different polarizing voltages for check-
A Subsidiary of Dayst / ing capacitors, from 25 volts DC to 450  MODEL C-3
YOBIGIO YO aystrom, Inc. volts DC. Checks paper, mica, ceramic, ss 553
BENTON HARBOR 15, MICH. and electrolytic capacitors. Indicates power E% s
factor of electrolytic condensers. Shpg. Wi. 7 Ebs.
86 RADIC & TELEVISION NEWS
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HEATHKIT
Impedance
Bridge Kit

* 15% precision resistors and silver-mica
capacitors.

engineering progr,
leader in the elect,

Ple{ely modern equi ' *
deslgn feﬂfures_

ess,

ronic kit fielg a )
Battery-type tubes, no warm-up required.

* Built-in phase shift generator and
amplifier.

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. ¥2 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.
A real professional instrument.

MODEL
1B-2

59°*

.................0.....Q0...0....@@,‘.0.@.@,..’@6...@..9

Shpg. Wt
12 lbs.

HEATHKIT “Q’ METER KIT

The Q Meter 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 k¢ to 18 me. Large 414" panel-
mounted meter is features. Very handy for checking peaking
coils, chokes, etc. Use to determine values of

unknown condensers, both variable and fixed. MODEL QM-
Compile data for coil winding purposes, or 54450
measure RF resistance. Distributed capacity, &
and Q of coils. Shpg. Wt. 14 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 raised or lowered to determine how the receiver functions
under adverse conditions. Range is 0-8 volts DC or 0-16 volls
DC. Will supply up to 15 amperes on the 6-volt range, or up to 7
amperes on the 12-volt range. Two 10,000 microfarad output
filter capacitors insure smooth DC output. Two

separatc panel mecters indicate output voltage MODEL BE-4
or output current. Makes it possible to test $3'| 50
automobile radios inside at the workbench. hd
Will also double as a battery charger. Shpg. Wt. 17 Lbs.

December, 1956

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 volts to 130 volts.
Panel meter monitors output voltage. A very
handy device at an extremely low price.

MODEL 1T-1

#16°

Shpg. Wt. 9 Lbs.

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 opcration, of both interrupter and self-rectifier types of 6-volt
vibrators. The model VT-1 is 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! L
Shpg. Wt. 6 Lbs.
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HEATHKIT DX-100 PHONE AND CW

| *189%~

Shbpped motor freight unless
otherwise specified.

$50.00 deposit required

on ¢.o.d. orders.

DX-100

Shpg. Wf‘.
107 Lbs:

=

%k Phone or CW on 160, 80 40, 20 5, 11 and 10

meters

e '-Bzult-m VFO modulator, and pogf'_er supphes

High qualzty romponenis used »zhroughout for re-
liable performance.

sk Features 5—pomt TVI suppresszon

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.

‘......0..000..0...._0...0..%.0...@OO.....O@@@@..@@..@.
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HEATHKIT COMMUNICATIONS TYPE

AlL BAND ‘RECEIVER KIT
This receiver covers 550 ke to 30 mic in four bands and is ideai
for the short-wave listener or beginning amateur. It provides
good sensitivity and :selcctivity, combined with:good image re-
Jjection. 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 gair; control. Has built-in _53075
VFO for CW.reception. = 0 S
INCLUDING NEW

CABINET: Fabric covered cu:"f').inet with alumi- = “siice Taxk
num panel as shown. Bart 91- 15A Shipping {Less Cabineh)
weight 5 Lbs. $4. 95# Shpg Wt 12 Lbs.

EASY. ON THE BUDGET!

o L "
“You can buy Heathkzts o’ an easy tzme-payment plan _

that provides a full year to pay. Write for complete
details and specza; ‘order blank e

.

H:—:'ATH COMPANY
A Subs;d;ory of Daystrom, Inc.
BENTON HARBOR 15. ‘MICH.

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. Illuminated 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 €W 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
key jack on front panel. Built-in key-click fil
ter, and single-knob bandswitching. 52-ohm
coaxial output. Uses 6AG7 oscillator-multi-
plier, 6L6 power amplifier-doubler, and
5U4G rectifier.

MODEL AT-1

$295°

Shpg. Wt 15 Lbs.
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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.

s
-called "bﬂl’gqinsn
erence, i

s reo/ e‘-'°n0my,

sk Switch selection of three crystals — provision for

Need! A
) ess fo external VFO excitation.

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.

3

Front panel controls marked “off-CW—stand-by—phone”, “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

successful assembly.

MODEL DX-35
S Q8 Shpg. Wi,
L] 24 Lbs.

HEATHKIT ANTENNA IMPEDANCE METER KIT

This instrument employs a 100 microampere panel meter.and
covers the impedance range of 0-600 ochms for RF tests. Func-
tions up to 150 mec. 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
resohance, match transmission lines for mini-
mumi standing wave ratio, determine receiver
input impedance, etc. Will also double as a
phone monitor. A very valuable device for
many uses in the ham shack.

MODEL AM-1

$1450

Shpg. Wt. 2 Lbs.

HEATHKIT “Q‘ 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

599.5

bandpass of the receiver, without changing Shpg. Wt. 3 Lbs.
main receiver tuning dial.

HEATHKIT ANTENNA COUPLER KIT

This device is designed to match the Model AT-1 transmitter to
2 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 .

i power due to improper matching. A “natu- Shpg. Wt. 4 Lbs.
ral” for all AT-1 transmitter owners. .

December, 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
rack. Front panel controls include sensitivity
control for meter, and phone jack for listen-
ing to zero-beat. Will also double as an ab-
sorbtion-type wavemeter.

MODEL GD-1B

$1993

Shpg. Wt. 4 Lbs,
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tlon It is snmple to butld even for a begmner

HEATHKIT BROADCAST BAND

MODEL BR-2
{Less Cabinet)
Shpg. Wt. 10 Lbs.

INCLUDING NEW
EXCISE TAX#

 ATTENTION BEGINNERS S

This kit is an ideal “first project” if you have never bu11t
a Heathkit before. A good chance to “learn by domg -

sk Miniature tubes and hzgh-» sk 5Ys-inch PM speaker.

Sain AERgsiorme sk Provision for phono jack.

sk Rod-type built-in antenna.
Good sensitivity and se-'
lectivity.

* Transformer - operated
power supply :

o

HEATHKIT PROFESSIONAL RADIA'I'ION COUNTER KIT .

This sensitive and ‘reliable mstrument has. already found ex-
tensive application iin prospecting, and also in medical and
industrjal laboratories. It offers outstanding performance at a
reasonable price. Front-panel meter indicates radiation level,
and oral indication produced by panel-mox)ntcd ‘speaker.
Meter ranges are G 100, 600," 6,000 and .60, 000 counts per
‘minute, and 0— 02* 1, 1 and: 10 milliroent- §
gens per hour, The probe, with expansxon MODEL RC-1
cord, employs’ type 6306 bismuth _co nter 57995
tube, sensitive to both beta andgamma B¢ :

:Shpg. Wwt. 8 Lbs.

Amazzng ‘new circuit for
highs effici :

¥% Compact portable amf rugged.

quires only one 6742 voll “B” battery
It “A” battenes

and two 134 v

.

HEATH COMPANY
A Subsidia@y of ins'rofn, Inc.
BENTON HARBORf 15, MICH.

° o"o%o‘ ooo

o

Receiver Kit

You need no previous experience in electronics to build
this table-model radio. The Model BR-2 receiver covers
550 ke to 1620 ke and features good sensitivity and selec-
tivity over the entire band. A 512” 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............... $4.95%

000000000 C0000000000000000

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. It is
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 kc, 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 TRCS T
for the beginner, and makes an interesting EXCISE TAX $
project for all ages. 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 initiat_ed by depressing the
spring-return switch to the *‘print” position. Front panel pro-
vision is made forpluggmg in the enlarger and a safelight. The
safelight is automatically turned * ' 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
1150

Shpg. Wt. 3 Lbs.

(X J
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HEATHKIT HIGH FIDELITY
Preamplifier Kit

* 5 switch-selected inputs, each with its own level
control,

¥ Equalization for LP,RIAA, AES, and Early 78’s.

ed by having
tronics. This ; has had i
- This is your IErets i i * Separate bass and treble tone controls, and

N our office who

instruct; B .
on material, special hum control.

¥ 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% 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 47" D,
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4
position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78" equal-
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power
from the rnain amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia-
grams provided.

MODEL
WA-P2

19%

0000000000000 0000000000000000000000000000000000000000000
HEATHKIT HIGH FIDELITY FM TUNER KiT IF circuits, and better than 10 UV sensitivity for 20 DB of

. . quieting. A high gain, cascaded, RF amplifier is used ahead of
e Illuminated slide-rule dial covers 88 to 108 MC.

the mixer to increase overall gain and reduce oscillator leak-
P R g age. It employs a ratio detector for high efficiency without
% Modern circuit emphasizes sensitivity and & Py = i
stability.

sacrifice in high-fidelity performance. IF and ratio transformers
are pre-aligned, as is the front end tuning unit. This means the
* Housed in attractive satin-gold cabinet to
match WA-P2 and BC-1.

(With Cabinet)
Shpg. Wt. 7 Lbs,

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

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

HEATHKIT BROADBAND AM TUNER KIiT

This AM tuner has been designed especially for high-fidelity
applications. It incorporates a low-distortion detector, a
broadband IF, and other features essentidl to usefulness in
high-fidelity. Special voltage-doubler detector employs crystal
diodes for low distortion. Sensitivity and selectivity are excel-
lent. Audio response is = 1 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 k¢ whistle-

filter and provides a 6 DB signal-to-noise 52695
ratio at 2.5 UV. RF and IF coils are pre- .
aligned, and power supply is built-in. Incor- 'N&&?EN?A?(E: :
porates AVC, two outputs, and two antenna (With Cabinet)
inputs. Shpg. Wt. 8 Lbs.

December, 1956

tuner. An illuminated slide-rule dial is em-
ployed for frequency indication. Step-by-step $26905
instructions and large pictorial diagrams
assure success.

INCLUDING NEW
EXCISE TAX#%

{With Cabinet)
Shpg. Wi. 7 Lbs.

HEATHKIT ELECTRONIC CROSS-OVER KIT

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. Wi, 6 Lbs.

N
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HEATHKIT ADVANCED-DESIGN

Shpg. ‘Wt. 31 Lbs.
Express Only

59

FAODEL W-5 s Full 25 watt output with-KT-
Consists of Model W-5M 66 output tubes. o

plus Model WA-P2 pre- sk Al comzect%rs brought out ‘:
amplifier. - to front chassis apron. -~

S

Shpg. Wt. 38 Lbs,

Exprecs: anly.  $79:50 k Protective cover over all

above-chassis components.

ST

%.006...0..00...0.000

i
i

HEATHKIT DUAL-CHASSIS—WII.I.IAMSON 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 builtona separate_
chassis, and the two chassis are mter-connected with a power
cable. This provides additional flexibility in mounting. Fre-
quency response is = 1 DB from 6 CPS to 150 ke at 1 watt.
- Harmonic distortion is only 17 at 21 watts, and IM:distortion
is only 1.39; at 20 waltts. (60 and 3,000 CPS) OQutput impe-
dance is 4, 8, or 16 ohms. Hum and noise are 38 DB below 20

i watts. A very popular high-fidelity unit. employmg top-guality

%

g

.components throughout.

& MoBL: 3M: Shpg. W1, 29 Lbs. Express only. ...:....$49."75
MODEL W-3: Consnsts of Model W-3M plus Model WA-P2 pre- %

amplifier, Shpg. Wi. 37 Lbs, Express only......... e $69.50

HEATHKIT 7-WATT
AMPLIFIER KIT

This amplifier is more limited

. in power than other Heathkit
models, but it still qualifies as

a high-fidelity umit, and its per:

formance deﬁmtely exceeds

that of many so-called “‘high-

- . fdelity” phonograph ampli-

= fiers. Using a :tapped-screen

5 output. transformer of new de-

sign, the Model A-7D provides

: - a frequency. response of = 115
} DB:from 20 to 20,000 CPS. Total distor- |,
. tion is held to a.surpris-

© ingly: Iow level. Qutput
% - stage isi gv;sh pull, and
-Separate bass and treb,
tone. controls are pr  INCLUDING NEW
. vided. Shpg. Wt. 10 Lbs. EXCISE TAXE
MODEL A-7E Similar to the A-7D, except
that o 12517 fube has been added for pre-

umpl;ﬁcohon Two inputs; RIAA- compensa- : )

$20.35¢ L P

MODEL A-7D .

51863

¢ tion, and extru gcnn
e ¢ b
\ HEATH COMPANY§ -
A Subs:dlary -of Daystrom, 'Inc.
[ BEN"'ON HARBOR 15, :M.ch.s
92 - - h

HIGH FIDELITY

iplifier 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 watts
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 5R4GY rectifier.
Measures 13-3/32"” W. x 8%2” D. x 8%4” 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!

..OO;;.........@@.@.OO®0...000.0..®.®.

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 == 1 DB from
10 CPS to 100 kc at 1 watt. Harmonic distortion is only 1.5,
at 20 watts.. 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...... 00 ORS00 s $59.50

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 mstallatlons, but also used ex-
tensively for public address applications. True MODEL A-9B
high-fidelity performance with frequency re-

ponse of = 1 DB from 20 CPS to 20,000 CPS. $ 3 5 50
Total harmonic distortion only 19, (at 3 DB o
below rated output). Shpg. Wi 23 Lbs,
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HEATHKIT HIGH FIDELITY

Range Extending

SPEAKER SYSTEM KIT

All prices marked with o

* High quality speakers of special design — 15" woofer
and compression-type super-tweeter,

* Easy-to-assemble cabinet of furniture-grade plywood.

% Attractively styled to fit into any living roor.
Matches Model SS-1.

Thank yoy,
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
cross-over network are included, as is a balance control for super-tweeter output
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
17v2” D. The speakers are both special-design Jensens, and the power rating is 35
watts. Impedance is 16 ohms.

Shpg. Wi, 80 Lbs.
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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 SS-1B range extending Pnit — 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 15 ohms. The cabinet is a
" ducted-port bass-reflex type. Attractively styled, the Model SS-1
% Special design ducted-port, bass-reflex enclo- features a broad “picture-frame” molding that will blend with any

sure. ] 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 €asy-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.
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§ HEATH COMPANY . s o bostan . BENTON
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| ORDER
l BI.AN [ Parcel Post

T oy

HARBOR 15, MICH.

Address 3 [ Express
NOTE: All prices subject to J Freight
change without notice. City & Zone State 3 0] Best Way
Enclosed find () check ( ) (PLEASE PRINT)

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
delivery.

ON PARCEL POST ORDERS in-
clude postage for weight shown.
ORDERS FROM CANADA and
APO'S must include full remit-
tance.

L 2 B ¥ F T 3 )
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Fig. 1. Motor and con-
trol unit are mounted
directly under tuner.
The numbered adjust-
ment screws are tight-
ened to close contacts
on unused channels,
and loosened on all
channels that are active
in the reception area.

By
PERRY SHENEMAN

UNIQUE and interesting design
A feature in automatic tuning meth-

ods is being used by Admiral Cor-
poration in one model of its automatic
power tuning receiver line.

After initial adjustments, each time
the automatic tuning unit is energized,
the tuner will automatically advance
in a clockwise direction, past mnon-
operating channels, and stop when an
operating channel is reached. The
automatic tuning unit can be ener-
gized by the automatic tuning button
located at the receiver, or by a hand
operated remote control device.

A 1/400th horsepower, 117 volt a.c.
shaded-pole motor supplies the power
for the automatic tuning unit. A gear

train, in reducing the initial 1750 rpm

of the armature, applies a torque of
90 inch-ounces to the tuner shaft and
rotates the tuner about one revolution
in 4 seconds. The 90 inch-ounces of

torque is sufficient, not only to over-

come the resistance offered by the
tuner detent spring, but to hold
the channel selection knob securely
enough to prevent the tuner from
turning unless forced. After the auto-
matic tuning unit has been energized
and the motor is rotating the tuner,
an ingenious, yet simple, switch as-
sembly determines where the tuner
will stop.

The switch assembly consists of a
12-position wafer type switch mounted
on a printed eircuit board. A circuit
for each contact of the wafer switch,
representing the 12 positions of the
tuner, is developed on the board by
the etched copper process. See Fig. 3.
The switch assembly is wired in series
with the motor. One side of the mo-
tor is connected directly to one side
of the a.c. line, whereas the other side
of the motor is connected to the con-
tact (common) blade of the switch
assembly. The circuit is completed
through one or more of the 12 circuits
of the printed circuit board. Each of

9%

An Admiral unit automatically seeks active channels,

also provides on-off and volume control facilities.

the 12 circuits may be opened or
closed by a specially designed printed
circuit washer and adjustment screw.

When the initial adjustments are
performed for a given area, the ad-
justment screws are tightened (closing
the circuit), for all non-operating
channels and loosened (opening the
circuit), for all operating channels,
therefore, when the tuning button is
pressed, the tuner will rotate through
the closed circuits and stop when it
reaches a circuit left in the open po-
sition.

As an illustration of the operating
principle of the automatic tuning
printed circuit switch assembly, as-
sume the Channel Selector is at rest
at the channel 13 position.

The tuner is, for example, to turn
automatically through channels 2, 3,
and 4 without stopping, and, to stop
on channel 5. Since channels 2, 3, and
4 are considered, for the purpose, as
“non-operating” channels, the corre-
sponding circuits on the wafer switch
must be closed. Therefore, the adjust-
ment screws for these channels are
turned counterclockwise until snug.
See photo. Channel 5 is the operating
channel where the tuner is to stop, so
the adjustment screw for that channel
is turned about two turns clockwise
to open the circuit.

When the automatic tuning button
(wired directly to the motor) is
pressed, the motor receives an instan-
taneous yet sufficient surge of voltage
to rotate about 3 degrees. This small
degree of rotation will shift the con-
tact blade of the wafer switch from

WwWwWw americanradiohistorv com

channel 13 terminal (an open circuit)
to channel 2 terminal.

Since the circuit of the channel 2
terminal on the wafer switch presents
a closed circuit because of the adjust-
ment screw setting, the motor con-
tinues to turn, rotating the contact
blade toward the channel 3 terminal.
When the contact blade of the wafer
switch has reached channel 3 and then
channel 4 positions, the same condi-
tion exists as with the channel 2 ter-
minal; the circuits have been closed
by the adjustment screw. However,
when the motor has rotated the con-
tact blade to the channel 5 position,
the motor stops because the adjust-
ment screw for that channel was left
in the open circuit position.

The question may arise regarding
the reason the motor stops on the
channel 5 terminal position at all,
since there is considerable space be-
tween the contacts of the switch.

Close examination of the contact
blade of the wafer switch will dis-
close that the width of the blade is
just sufficient to engage two contacts
simultaneously.

Referring back to the hypothetical
setup procedure previously described,
it is easily seen that the contact blade
of the wafer switch in turning from
the channel 4 terminal position, which
is “live,” to the channel 5 position (an
open circuit), remains in contact with
the channel 4 terminal long enough
for the tuner to detent in the channel
5 position before the circuit is broken.

The rotor or armature of the motor
is spring loaded to disengage from the

RADIO & TELEVISION NEWS
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reduction gear train whenever power
is not applied to the motor. This
spring loading or clutch action of the
rotor releases the tuner from the drag
of the reduction gear train for manual
operation of the Channel Selector.

Service Hints on Mechanism

Motor fails to turn: Should the mo-
tor fail to run when the automatic
tuning button is pressed, check the
“automatic-manual” switch located at
the rear of the cabinet. The switch
should be in the “automatic tuning”
position.

Carefully inspect all solder connec-
tions on the ‘‘automatic-manual’
switch, the motor, motor energizing
switch, and the printed circuit switch
assembly.

A check of the motor energizing
switch is easily made. Place the leads
of an ohmmeter across the switch
with the selector switch of the ohm-
meter set to R x 1 position.

A reading of infinity or “open” will
show on the meter, Pressing the auto-
matic tuning button should cause the
needle of the meter to fall to zero. No
action of the needle indicates an open
switch.

At the same time a check of the
motor winding can be made. Place
the leads of the ohmmeter across the
terminals of the motor windings. A
reading of 30 ohms is normal and in-
dicates a satisfactory motor.

Removing the motor: If it is neces-
sary to remove the motor, use the fol-
lowing procedure.

a. Unsolder yellow and orange wires
completely from motor energizing
switch (above motor) noting the loca-
tion of each wire.

b. Remove the % in. self-tapping
screws located one on each side of the
motor gear housing. .

¢. Pull motor straight back. The
push rod will remain with the motor.
Care should be taken not to bend the
push rod.

Caution: Whenever the motor has
been loosened or removed from the
mounting plate, it must be replaced in
the identical position from which it
was removed. If the motor is not
aligned with the tuner shaft, binding
may occur, which will keep the motor
from rotating the tuner over the de-
tent.

If necessary, loosen the % in. self-
tapping screws holding the motor as-
sembly to the mounting plate and
shift motor in the necessary direction.

Check the automatic tuning opera-
tion thoroughly before assuming a sat-
isfactory position has been reached.

Removing the printed circuit switch
assembly: To remove the automatic
tuning printed wiring switch assem-
bly, proceed as follows:

a. Remove the motor according to
instructions under heading ‘“Removing
the motor.”

b. Remove the two Phillips-head
type screws and % in. self-tapping
screw holding switch assembly.

c. Pull switch assembly directly
from tuner shaft.

December, 1956

Important: When replacing the
printed circuit switch assembly, the
contact wiper of the 12 position wafer
switch must be under a terminal cor-
responding to a similar channel on the
tuner. A good procedure to follow is
thus:

a. Set Channel Selector to channel
13.

b. Position the contact wiper of the
12 position wafer switch under the
channel 13 terminal as shown in Fig. 2.

c. Slide wafer switch over tuner
shaft and replace screw.

d. Replace motor.

Channel selector difficult to turn
manually: Although channel selection
by automatic tuning will be the pre-
ferred method of changing stations, it
is possible to change stations man-
ually.

A condition may arise where even
though the automatic-manual switch
is in the manual tuning position, the
operator will find the Channel Se-
lector knob extremely difficult to turn.
Should such a situation be encoun-
tered, check the rotor of the auto-
matic tuning motor.

The rotor is “spring loaded” to re-
tract from the reduction gear train
whenever power is not applied to the
motor. Removing the rotor permits
“free wheeling” of the tuner for man-
ual channel selection.

If the compression type spring that
pushes the rotor away from the gear
train is weak, or should the rotor be
stuck because of foreign matter, the
rotor will remain engaged with the
gear train and the tuner will be diffi-
cult to rotate manually.

Remote Control Operation

The Remote Control Unit is de-
signed to permit the operator to
change channels automatically, control
the volume, and turn the set “on” and
“off”” from distances up to 25 feet from
the receiver. The electrical compo-
nents which make up this Remote
Unit are a motor energizing switch,
“on-off” switch, and a volume control.

The “on-off” switch at the Remote
Unit is in parallel with the “on-off”
switch at the set, therefore, the re-
ceiver must be turned on and off at
the same point. If the set is turned
on, and at a subsequent time the Re-
mote is also turned on, then it will be
necessary to turn both the set and the
Remote off.

CHANNEL 13
TERMINAL

WIPER
8LADE

12 POSITION
WAFER SWITCH
e 1\

MOTOR
ENERGIZING ¢
SWITCH
) G | aDJ. SCREWS
7V.A.C. MOTOR
SET AUTO-MARUAL
oI Supt HUAL TUNING

Fig. 2. Wiring diagram to motor that ro-
tates tuner. Depressing the energizing
switch starts the motor and rotates the
swiich to the next channel setting. If
the adjustment screw for that setling is
closed, it completes the circuit as did
depressing the motor switch, keeps the
motor going till the next position is
reached. If the screw is open., no power
reaches the motor, automatic tuning stops.

Fig. 3. The reverse side of the screw
adjustment board shown in Fig. 1 reveals
printed wiring between points on switch
assembly and individual adjustment screws.

The volume controi at the set is of
conventional design. The volume con-
trol at the Remote is connected in
series with the screen grid of the
sound i.f. amplifier, thus, if the Remote
volume control is turned to maximum,
or all the way to the right, full con-
trol over the audio output level will
be attained at the receiver.

There is a switch in the socket for
the Remote plug which closes and

completes the audio “B4” circuit
when the Remote Unit is not plugged
in.

Fig. 4. Exploded view of remote assembly shows location of “on-off” switch, re-
mote volume control, channel selecting {motor energizing) control., housing for
complete remote unit, extension cable, and plug for interconnecting to TV set.

MOTOR ENERGIZING

VOLUME CONTROL

95
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ODAY the servicing of TV receivers,

plus tubes and parts needed, adds up
to more dollars than TV-set sales. In
order for you to obtain your share of this
fast-growing volume, General Electric
has prepared new shop plans that help
you handle more service business...more
efficiently, more economically.

Giles van der Bogert, American Insti-
tute of Architects, drew on the experience
of TV-service experts for General
Electric’s shop layout. It is planned for
an average-size service dealer, yet can

Layout provides complete facilities
for two bench technicians, but can be ex-
panded to accommodate up to ten.

Modular, or unit-by-unit design, per-
mits wide flexibility in adapting plan to
your individual needs. Also, you can start
with any part of the layout, and complete
the plan by easy stages.

Complete dimension drawings and
material lists are supplied. Any carpenter
or builder can start the job for you
immediately upon your request.

Service-bench area includes many
_new time-and-work-saving features. A
TV-test and storage rack with ample di-
mensions has compartments for portables
up to large-size color receivers. There are
custom-designed cabinets for technical
manuals and service records.

Y,

easily be expanded or reduced to meet
varying requirements. The plan can be
used as a whole, or individual parts
adapted to your needs.

Efficient work-flow...well-planned
bench and counter areas...adequate space
for set storage...these and other advan-
tages will improve your servicing facili-
ties, add to your profit opportunities.
Study the features below! Then phone
your G-E distributor for the complete
plans! Electronic Components Division,
General Electric Co., Schenectady 5, N.X,

Plan calls for standard-dimension
Jumber and other easily obtained con-
struction materials, so that cost to you
will be as low as possible.

Layout includes separate display and
sales area for over-the-counter transac-
tions. Floor and window displays can be
accommodated effectively.

There is an enclosed manager’s office,
which also can be used for TV, radio, and
hi-fi demonstration. Coat closet and lava-
tory room are provided.

The complete shop-layout
book you receive has realistic
three-dimension illustrations
to show how your new shop
and store will look. Ask
your G-E tube distributor
for your copy!

Progress /s Our Most Important Product

GENERAL @3 ELECTR

1C

161-1AS
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At $24.75

‘An Unqualified Bargain’

Says High Fidelity Magazine

“This little speaker is good! It won’t match a
fine system selling for hundreds of dollars—
needless to say—but it produces sound that,
to my ears, is smooth, well-balanced, well-
distributed, and satisfying. High-{requency re-
sponse goes well out towards the limit of
audibility without unpleasant bumps; there is
no exaggerated middle-range peak often as-
sociated with harshness; bass is excellent; full
and solid, without boom . . . If this speaker
sold for $50, I believe it would still receive my
sincere approval. At less than $25. I conside
it an unqualified bargain.” .
(High Fidelity Magazine)

¢,..Equivalent to many larger
and more costly speakers’’

¢““Extremely low resonant frequency . ..
responsc held up well to 35 cps, being
down only 6 db at that point . . . offers
some unusual features . . .”

(Audio Magazine)

Above is what the experts of two leading magazines in
the Hi-Fi field concluded after testing

the PanaSonic

the 8” space-saving, extended range speaker in-
corporating several patented features which re-
sult in performance never before achieved by
an 8" unit.

Complete findings of these experts as reported in
the above publications and descriptive pamphlet
will be gladly sent to you upon request.

SPECIAL LIMITED OFFER

ends January 31, 1957

Now . « « try the PanaSonic at our risk in
your home with your equipment.

ANT to bring your Heathkit Model

LP-1 linearity pattern. generator
up-to-date? It’s easy and costs prac-
tically nothing. It takes only a few
minutes’ work to have a brand new
LP-2!

The modification i