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RAYTHEON
QUALITY
RECEIVING
TUBES

RAYTHEON
NATIONAL
ADVERTISING

wW. u.
"OPERATOR 25"

Here are some of the many ways in which the makers of
Raytheon TV and Radio Tubes help the Independent
Service Dealer with his business.

1 For nearly 12 years Raytheon has offered the
Raytheon Bonded Electronic Technician program to
Independent Service Dealers. Dealers who qualify
have their service and parts guarantee backed by a
bond issued through Continental Casualty Company,
one of the country’s largest insurance companies. It
gives them real prestige in the eyes of the customer.

2 Raytheon provides “Western Union Operator 25"
service for Bonded Dealers in 23,000 cities and towns.
In answer to phoned requests for fast, dependable,
bonded TV-Radio service, “Operator 25" sends cus-
tomers to Bonded Dealers.

INDEPENDENT
SERVICE DEALER

JEL A Nrtpy
Crer t by cey ey
T ——ee &M Yrqg,,”

RAYTHEON

BONDED RAYTHEON

PROGRAM QUALITY
PICTURE
TUBES

3 Raytheon consistently runs national advertising,
presenting Independent Service Dealers as the best in
the business.

4 Raytheon has a network of independent distributors
with well trained personnel who are eager to help inde-
pendent dealers.

5 Raytheon makes a complete line of TV and Radio
Tubes that are tops for replacement work — Raytheon
All-Set Tubes — designed to help the versatile service
dealer who repairs all makes and models.

For the whole Raytheon story, get in touch with your
nearest Raytheon Tube Distributor.

TV-Radio service is your business . . . serving you is ours

RAYTHEON MANUFACTURING COMPANY

Receiving and Cathode Ray Tube Operations,

fa)
L[]
Newton, Mass. * Chicago, lil. * Atlanta, Ga. + Los Angeles, Calif. <

¥_ ®

Excellence ire Eectronics

‘all these

Raytheon mukesf Receiving and Picture Tubes, Reliable Subminiature and Minioture Tubes,

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

www americanradiohistorv com
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for Good Jobs,
Career Opportunities

Find out What N.R.1., Oldest, Largest, Home
Study Radio-TV School can do for You

Whether you’re on the

“OUTSIDE” and want to
get in; or on the “INSIDE”
and want to advance,
N.R.IL. specialized

tramlng for you.

Tlammg plus opportunity
* is the ideal combination
"~ for success. And today’s
" opportunity field is Radio-
Television. Over 125 mil-

has

o

s
Lt

o

lion home radios plus 30

AL million sets in ecars plus

5. € smitH, 40 million TV sets mean
FOUNDER top money, top jobs for
trained Radio-TV techni-

cians. More than 4,000 Radio and TV

broadcasting stations offer interesting
and important positions for techmclans,
operators. Color television, portable TV
sets, Hi-F'i, other developments, assure
futule growth.

N.R.L. IS TESTED WAY TO BETTER PAY

If vou want to gain knowledge and skill
for success and security, find out what
N.R.I. offers. Since 1914—for more
than 40 years—N.R.I. has specialized
in training ambitious men at home in
spare time for Radio-TV. As the out-
standing leader, you are assured de-
pendable training when you enroll with
N.R.I.- You are backed by the record
and reputation of the oldest and largest
home study Radio-TV school. With an
N.R.I. diploma, you command respect
because you are a skilled operator
equipped to do important work.

ADD TO YOUR INCOME STARTING SOON

Whether you know very little or whether
vou have some knowledge of Radio-TV,
N.R.Ltr aining can help you. We send you
easy-to- understand illustrated texts. As
part of our Serv1c1ng Course you get
many kits to build Radio Receiver, Multi-
tester, other equipment that “brings to
llfe” what you study. Soon after start-
ing many N.R.I. Students earn $10,
$15 a week extra fixing neighbors’ sets
in spare time.

N.R.I. SUPPLIES EQUIPMENT FOR PRACTIEAL E:XPERIENC

17" picture

tube, all tubes, parts to build UHF-VHF Television Receiver, a 5” high definition
Oscilloscope and a Television Signal Generator supplied with Advanced TV Training.

N.R.I. Communications Training pro-
vides the practical knowledge you need
for a career in Broadcasting. We send
kits to build a Transmitter, Signal
Generator, ete.; practice methods, pro-
cedures required of licensed Commercial
Radio-TV operators,

TV SERVICE EXPERTS EARN TOP PAY,
TOP JOBS
N.R.I’s All Practice Professional TV
Servicing Course is designed for the
man who wants to reach the top in TV
Servicing. Not for beginners, this course
is for the man with a knowledge of bas-
ic theory, either from Radio-TV serv-

[ NATIONAL RADIO INSTITUTE, Dept. 7FE, Washington 16, D.C.

Please send information on opportunities and training checked below. (No salesman will call.)

() Radio-TV Servicing Training.

icing experience or planned training.
We send you 17” picture tube, compo-
nents for TV Receiver, 5”7 TV Oscillo-
scope and a TV Signal Generator. You
learn methods to diagnose and correct
TV Service problems quickly, corvectly,
with confidence.

SAMPLE LESSON AND CATALOG SENT FREE

Mail coupon today. Check the Radio-
Television training that interests you.
We will send you Sample Lesson and
Catalog. Address: National Radio In-
stitute, Dept. TFE, Washington 16, D. C.

MAIL COUPON NOW

|

|

|

I

: () Radio-TV Communications Training, ~ N&Me— oo Age-——-

E () Advanced TV Servicing. Address. — e e e

l L H H

| VETS: Write in date of Citym e Zone. . State. . !

I dlscharge

RADIO & TV NEWS is published monthly by Ziff-Davis Publishing Company, William B, Ziff,

as second-class matter July 21,
matter.

10948, at’ the Post Office,

June, 1957

SUBSCRIPTION RATES: onc year U, S.

Chicago. Ill., under the act of Maxch 3,

and possessions. and Canada $4.003

wwWw americanradiohistorv com

Chairman of the Board (1946-1933), at 64 E. Lake St.,
1879. Authorized by Post Office Department, Ottawa, Canada. as second-class
Pan American Union Countries $1.50; all other foreign countries $3.00.

Chicago 1, Ill, Entered
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" DEVRY TECH CAN PREPARE YOU 3 E L

No Previous
Technical Experience or
Advanced Education Needed !

Laborers and bookkeepers, store clerks, farmers,
salesmen — men of nearly every calling — have taken
the DeVry program and today have good jobs or service
shops of their own in Electronics.

Here's proof positive that it can be done — done by men
like yourself — men who had no previous technical experience,
no advanced education.

if you are 17 to 55, we will tell you free how you may pre-
pare for exciting, interesting jobs in Automation Electronics, Radar,
Guided Missiles, Communications, Industrial Electronics and many
others shown at right. Here is a chance of a lifetime to prepare to cash

in on one of today’s fastest growing fields. Mail the coupon for details.

DeVry Tech’s amazingly practical home method enables you to
spend minimum time to get maximum knowledge. In fact, you get
exactly the same type of basic training equipment used in our
Chicago and Toronto training laboratories — among the finest !

Send coupon for free facts NOW !

Live-Wire Employment Service

DeVry Tech’s Placement Depart-
ment is in contact with some of
the best-known employers in the
Electronics field. The service is
free to all graduates—and DeVry
Tech’s record in helping to place
men has been outstanding.

Draft Age?

We have valuable
information for every
man of draft age;

so if you are subject
to military service,
be sure to check

the coupon.

What a DeVry Tech Diploma Meant to These Men!

)

7 ,
,i; ct;?, %
o Lo, o 2
G. F. Beane, W. Edword Hahn, Nick Barton, llli- GeorgeD. Crouch,

Virginia, was a
truck driver. He
took the DeVry
Tech Training Pro-
gram, and is now
a technical elec-
tronics sales rep-
resentative.

nois,came direct- Colifornia, was a
ly from high retail store clerk.
school to DeVry He took the DeVry
Tech. Now has Program, and today
his own service isinthe servicing
shop and tells us field for himself.
he is ‘‘literally .
snowed with
work.”’

lllinois. Was a
leborer, now an
electronics proj-
ect engineer with
Televiso, Inc.

DeVry Tech troin-
ing helped him
prepore for his
present position.

“One of North America’s Foremost Electronics Training Centers”™

Mauail Coupon Today!

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, lll., Dept. RN-6-N
Please give me FREE Sample Lesson and your book-
fet, *Electronics and YOU,” and tell me how | may
prepare to enter one or more branches of Efectronics

:CTRONICS
s TECHNICIAN!

AN
INDEX

~toa

1 BETTER VOB,

3 A BRIGHTER
"3 FUTURE

COMMUNICATIONS

RADAR

GUIDED
MISSILES

TELEVISION

MICRO-WAVES

RADIO

INDUSTRIAL
ELECTRONICS

COMPUTERS

AUTOMATION
ELECTRONICS

Sample Lesson

FREE!

See for yourself how
DeVry Tech trains you
for real opportunities
in-Electronics. We'll
also'give you a free
copy of an interest-
‘i\‘“'“’g" ing booklet, ‘‘Elec-
U

tronics and YOU.”

CHICAGO 41, ILLINOIS

FORMERLY . i
D:FOREST’S TRAINING, INC. S BN ] 2004

June, 1957

www americanradiohistorv com

Accredited Member of as listed above.
Mational Home Study Council
Name: Age___
Please Print
Street Apt
City Zone_____State

] Check here if subject to military t -]
DeVry Tech’s Canadian Training Center is located
ut 526 Roselawn Avenve, Toronto 12, Ontaric
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WITH ITS OWN BUILT-IN CARTRIDGE CONTAINING AN EASILY REPLACEABLE STYLUS...ALL STYLUS SIZES ARE AVAILABLE INCLUBING THE EXCLUSIVE 35 MIL

This combination of features is ex-
clusive with the Fluxvalve-Unipoise: f

alve- Uniyolse Armg an accepta; .
, nevg}r_ before seen i:n the hxstory of H1-F1 equip- _ _ ® Very low tracking force, 24 grams

1 vHere 13 the ultlmate arm-c g‘ldge for | @ Resonance-free, flat frequency re-
linimum %lus wea.r it : sponse to 30ke

A . Distortion-free dynamic tracking

All stylus sizes, including V2 mil
Maximum stylus life
Minimum record wear
Feather-wzight, airframe design g§
Single friztion-free pivot bearing 0
High output
Easily replaceable styli

@ Very high compliance

%{ggrformanceggmthere s ’no fnngv
ing to compare. -
The Fluxvalve-Unxpp;_se Arm latest d

.
L
-
00 H OO Oe

,,,,, o

g the
pmce of $59.85 fo“%he arm-ca.rtmdg §%ﬁg§{f‘§1b

Ultra-dynamix styling to match vltros

dynamic performance!

5 ALCINA AVE TORONTQ’

_Enjoy a demonstration at your hi-fi sound studio. . . you'll hear the difference. For the dealer nearest you or for literature write Depl, C-16

RADIO & TV NEWS
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RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA

350 WEST FOURTH STREEL NEW YORK 14 N.Y.
In Canada—RCA Victor Company, Lid.,
5001 Cote de Liesse Rd., Montreal 9, Que.

June, 1957

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-67.
350 West Fourth Street New York 14, N. Y.

1

1

| without obligation, send me FREE CATALOG VETERANS

| on Home Study Courses in Radio, Television

| and Color TY, No salesman will call. KOREAN G.l.

! P.L. 550
Name

l Please Print CHECK HERE

i Address .......... ()

| City ... . ZONE .. StOG 5 | B
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to the
professional

television man
NEW 1957
TELEVISION

. REPLACEMENT

Send for your free copy

today. Lists all the Triad

Correct Replacement
Transformers, including

S composite items designed
L to provide correct trans-
former replacement for

television receivers.

TRANSFORMER GCORP.

; ® 4055 REDWOOD AVENUE |

VENICE, CALIFORNIA
; . B12 EAST STATE STREET
& S UL HUNTINGTON, INDIANA

A SUBSIDIARY OF LITTON INDUSTRIES

% BE

THE NEW GENERATION OF VIKINGS

N INTERESTING and relatively

quiet ‘“revolution” has been under
way in this country during the last ten
years—one that indirectly affects many
of us in the electronic industry.

We are, of course, speaking of the
emergence of boating as the new and
popular “family hobby.” According to
the National Association of Engine and
Boat Manufacturers, Inc., the indus-
try’s trade association, there are some
5,971,000 craft of all types bobbing
around on rivers, ponds, creeks, lakes,
inland waterways, canals, off-shore
waters, etc. This means that one out
of every twenty-eight persons in the
United States owned some sort of
pleasure craft at the end of 1956!

The time-worn jokes about being an
Admiral in the “Nebraska Navy” are
no longer valid since with the many
vast dam and waterway projects being
undertaken by the federal government,
man-made lakes are providing a readi-
ly accessible playground to those who
formerly lived in what were popularly
known as “land locked” areas.

Last year enthusiasts spent $1,250,-
000,000 (one and one-fourth billion dol-
lars) on new and used boats, accesso-
ries, safety equipment, fuel, insurance,
docking, maintenance, etc. This is big
business with a vengeance and the in-
teresting thing about this hobby is the
way its tentacles reach out into so
many diverse fields. The oil companies,
textile firms, and electronic equipment
manufacturers have all received a
share in this bonanza. Marinas, water-
front docking, launching facilities, and
other service businesses all command
an impressive portion of the total
amount of the boating check.

While the electronics industry has
not, as yet, been as vitally affected as
other segments, some slight idea of the
growth of marine electronics can be
obtained by noting that the Federal
Communications Commission now lists
55,000 marine radiotelephones (at the
end of 1956) as compared with a mere
8204 in 1947. Serious yachtsmen who
operate in coastal waters are buying
and installing more and more elab-
orate gear to insure the safety of their
passengers and craft and add to the
operating convenience of their vessels
when the boats are cruising at a dis-
tance from shore. Small boat radars,
two-way radio gear, depth finders,
modified sonars for spotting obstruc-
tions, direction finders, and other gear
which was formerly associated only
with ocean-going vessels of commercial
tonnage have been scaled down in size,

www americanradiohistorv com

complexity, and price and are finding
their way into the modest size week-
end pleasure craft.

The original dollar outlay for such
equipment makes a pleasant tinkle in
the cash registers of the dealer$ who
handle the sale and installation of such
marine electronic gear. This pleasant
sound becomes an ear-soothing jangle
to the service technicians who keep
the equipment in top-notch condition!
The reason is simple and has an inter-
esting psychological twist. The cus-
tomer who could “be heard in the next
county” if presented with a $5.00 serv-
ice bill for repairing his a.c.-d.c. table
model radio receiver is an altogether
different individual when it comes to
settling up for work done on his ma-
rine gear.

Just as the domestic tyrant who pro-
tests the purchase of a new broom be-
comes a veritable spendthrift when
the bill arrives for his new fishing
gear, so the avid boatsman considers
any outlay which will make his hobby
more fun, cash well spent.

From the technician’s point of view,
this type of service holds an additional
charm in that it is not a field where
he has to battle competition from the
“boy.next door who just loves to fiddle
with radios.” This is a field for the
“men”—the “boys” learn to grow up
or get out.

The very nature of the equipment
used on boats is such that only “pro-
fessionals” can handle the work. Those
who work on radiotelephone gear or
any other signal-producing equipment
must hold pertinent FCC licenses and
maintain the highest standards of com-
petence. This fact and because of the
nature of the equipment itself, most
boat owners have a healthy respect
for the men to whom they entrust
their service business. The relation-
ship is that of the expert or ‘“pro”
rather than a service operation.

Handling such business entails cer-
tain sacrifices on the part of the tech-
nician in the way of additional school-
ing, preparation for FCC license exams
(2nd class radiotelephone ticket or bet-
ter) and the purchase of several non-
standard service shop test equipment
items, but the rewards are commen-
surate. The pay is good, the work is
interesting, and the future looks as
rosy as the sun over the mainmast. It
is a field well worth the consideration
of the would-be technician as well gs
the old hand who is a bit disenchanted
with his routine radio and TV service
work. . . . . . O. R.

RADIO & TV NEWS
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- Save o Fuwus Knight® HI-FI

THE VERY BEST FOR LESS: Knight Custom components
are built to ALLIED'S own special high standards to deliver
outstanding musical quality with distinguished appearanceA at
money-saving minimum cost. Each unit is unconditionally
guaranteed for one full year. o

gf fﬁ\

EXCLUSIVE WITH

ALLIED

SAVE! |

fa

Sensational Knight “‘Tri-Fi”’
3-Way 12" Hi-Fi Speaker

MORE FOR YOUR
HI-F! DOLLAR
ALLIED’S

SPECIAL PRICE $4g50

o Heavy 1%-Pound Alnico-V Magnet
® 3 Radiating El ts for Smooth Response
e Compression-Type Horn-Loaded Tweeter

e Response, 1 5 db, 35-15,000 Cycles!

e

Knight *‘Tri- F"’ Speaker Installed in
Knight-Klipsch Enclosure

Comes to you ready to play—
complete with Knight “Tri-Fi”
speaker installed in handsome
Knight-Klipschenclosure. En-
closure is designed to use walls
of room to extend bass range;
“Tri-Fi’’ speaker covers en-
tire spectrum of audiblesound.
Enclosure measures 32 x 21 x
14 15", Speaker impedance, 16
ohms; power handling capac-
ity, 25 watts. Available in
Blonde or Mahogany finish.
You save $12.50 over the price
of the separate units! Shpg.
wt., 44 lbs.

94 DZ 787. Blonde finish.

94 DZ 786. Mahogany finish.

equag EO d/le begt Here’s incomparable Hi-Fi speaker

value—the new 3-way type Knight “Tri-Fi” combining a 12"
cone for bass reproductlon a special conical radiator for mid-
frequencies and a built-in compression-type tweeter for highest
frequencies. Includes L-pad tweeter level control with calibrated
dial and control knob. Full 134-pound woofer magnet for solid
bass response; heavy rattle-proof frame. Overall range is +
5 db, 35-15,000 cps. First crossover at 2,000 cps; automatic
crossover from mid-range to tweeter at 4,000 cps. Cone reso-
nance: 50 cps; power capacity, 25 watts program material; im-
pedance, 16 ohms. Diameter 12-1/16"; depth, 8". Unconditionally
guaranteed for one full year. Shpg. wt., 12 lbs.

81 DX 839. Knight “Tri-Fi”’ Speaker, only............

Only $4.95 down on our Easy Terms

Save $12.50

1998

ALLIED’S OWN KLIPSCH-
LICENSED ENCLOSURE

ALLIED'S
SPECIAL
PRICE

Each,only............

Only $9.95 down
on our Fasy Pay terms

Save $44.72 On This Quality Knight
“Space-Saver” Hi-Fi Phono System

[N

ONLY

M | 59450

Deluxe 24-Watt Amplifier ““Space-Saver”
design; response, + 0.75 db, 20-40,000
cps; 12-position compensation; varlable
damping; loudness control; rumble ﬁlter
tape head input; hum balance. U.L.
proved. 30 lbs.

Model 94 52 709. Net...ovviieinenn $94.50

Fiy
m)'_._-‘--"
i

DelLuxe Basic FM-AM Tuner. Matches
DeLuxe amplifier; AFC; tuning meter;
tuned RF on FM and AM; M discrimi-
nator; 2 cathode followers exceptional
sensntxvlty FCC Approved Radiation;
U.L. Approved. 17 lbs.

Model 945X 711, Net............ $99.50

Top value in a superb Hi-Fi
ONLY music system. You save
$]9950 $44.72 over cost of individ-
ual components: No cabinets

required. Includes Knight

12-Watt “‘Bantam’ Amplifier; Garrard RC
121-4 Changer and base, with G.E. RPX
052-A Triple-Play Cartridge (diamond-sap-

“Bantam" 12-Watt Amplifier. Response,
+ 0.5 db, 20-20,000 cps; 3-position com-
pensation; varlable damping: loudness
control; bunlt -in preamp; tape head input;

"Bantam' Basic FM-AM Tuner. Matches
“Bantam’ Amplifier; AFC; FM limiter
and discriminator; output level control;
RF stage; high sensmvxty temperature~

phire styli); Knight-Klipsch enclosure with
Knight 12" Tri-Fi speaker installed (specify
Blonde or Mahogany finish). Easy to install

7 inputs; “Space-Saver” design. U.L. Ap- compensated oscillator. FCC Approved

proved. 18 lbs. Radiation: U.L. Approved. 13 lbs. 2;39;‘}‘5‘3(;5‘3 Is{hl?gﬁtwlg'l; 2 lgs' "

Model 945X 708. Net ... .......... $64.50 Model 945X 710. Net. . ........... $74.50 o - g IS AIES D 519950
Y BaBdbBaB0n0B08a880a00000000

EASY TERMS AVAILABLE

arder fon ALLTED RADIO

Only $19.95 down on our Easy Terms

S ALLIED RADIO CORP., Dept. 1-F7
mgh-ca,g . . CQ“{:Q/{ ® 100 N. Western Ave., Chicago 80, lil.
( 74( t ( %[- ( I[ .
[ ]
F R E E : Ship the following KNIGHT Hi-Fi equipment........ [
SPECIAL VALUE SUPPLEMENT NO. 165 o D b Baa AR ARA AR A EAOBA0RA AR AG A G0ASA BOROHEECEIT
Ol L ]
Send for it. Packed with top values in Hi-Fi o $oonne enclosed. (Al prices Net F.O.B. Chicago)
systems and components; Recorders and supplies; : [0 Send FREE ALLIED Supplement No. 165
all-new Public Address systems and :
components; super-value build-your-own o NamMe. . .. iiiiiiiiietiereecrrocacsaronsanss ceesssnssavanns
Knight-Kits: Amateur equipment; electronic tubes :
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Bell Laboratories researchers Henry S. McDonald, Dr. Eng. from
Johns Hopkins, and Max V. Mathews, Sc.D. from M.LT., examine
magnetic tape used in new research technique. Voice waves are con-

- s
-
e o s
L e

verted into sequences of numbers by penodlc sampling of amplitudes,
8000 samples per second. General purpose electronic computers
act on these numbers as a proposed transmitting device might.

They send real voices on imaginary journeys

In their quest for better telephone service, Bell Labora-
tories researchers must explore many new devices proposed
for the transmission of speech signals. For example, appa-
ratus can be made to transmit speech in the form of pulses.
But researchers must always answer the crucial question:
how would a voice sent through a proposed device sound
to the listener?

In the past it often has been necessary to construct
costly apparatus to find out. Now the researchers have
devised a way to make a high-speed electronic computer
perfectly imitate the behavior of the device, no matter how
complicated it may be. The answer is obtained without
building any apparatus at all.

BELL TELEPHONE LABORATORIES

World center of communications research and development

16

The researchers set up a “program” to be followed by
the computer. Actual voice waves are converted into a
sequence of numbers by sampling the waves 8000 times
per second. Numbers and program are then fed into the
computer which performs the calculations and “writes out”
a new sequence of numbers. This new sequence is con-
verted back into real speech. Listeners hear exactly how

well the non-existent device could transmit a real voice.

With this novel technique, new transmission ideas are
screened in only a fraction of the time formerly required.
Thus valuable time and scientific manpower are saved in
Bell Laboratories’ constant search to provide still better
telephone service for our subscribers.

RADIO & TV NEWS
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S AM: Looking for something?

YOU: That’s right! I'm looking for a real all-purpose P. A. speaker and microphone
combination. I want a combination that will stand up and do a top-quality job ir
any application.

SANM: The fact is that Electro-Voice has what is probably the handiest, most vers»

tile P. A. speaker and microphone combination in the business.
HLECTRO-VOICE CDP® SPEAKERS—Compound Diffraction Projectors
‘ —are overwhelmingly superior to conventional P.A. horns because: CDP gives you
A 7
N )7

two coaxially-mounted horns operating from a single diaphragm . . . a large one for
lows, a small one for highs; 2% additional octaves of sound reproduction plus disper-
sion through a solid 120° angle. CD P reaches more people more clearly. Two sizes to
meet your needs.

MODEL 848 CDP handles the biggest jobs. 25 watts, 16 ohms. Response: 175-
10,000 cps, crossover at 1000 cps. Sensitivity rating, 52 db. Size, 10}5" x 2025" x 20",
Wt., 12 lbs. List, $75.

MODEL 847 CDP for smaller areas. 12 watts, 16 ohms. Response: 250-10,000
¢ps, crossover at 1500 cps. Sensitivity rating, 51 db. Size, 113" x 73" x 10%%".
Wt., 65 lbs. List, $46.33.

' YOU: Sounds great! But what about the all-around general-purpose microphone?

5 SAM: Electro-Voice has the mike to do the job. In fact, the E-V Model 664 High-
S =~ Fidelity Cardioid Dynamic is so good that Electro-Voice GUARANTEES it to out-

ey perform any other P. A. cardioid or your money back. Model 664 with unique E-V

@ Variable D® gives you amazing versatility. It provides highly directional sound selec-

f(_( V tivity, smooth, peak-free response at all frequencies from 40 to 15,000 cps, no boomi-
ness. Exclusive, indestructible Acoustalloy diaphragm assures dependable, long-life

—mmw.-rm!l operation indoors and outdoors. It lists for only $82.50 (less stand).

@\A@g YOU: Looks like the answer to my problems.
iz
N2

SAM: Itis! Send for Bulletin 195-76. It's a 24-page handbook with a lot of answers

- on public address problems. Cat. No. 126-76 will give you complete details on Electro=

- Voice P. A. and general-purpose microphones. Bulleiin No. 246-76, “The A B C’s

8 of Microphones,” is packed with facts about the different types of microphones and
how they work. Send for them todcy’

' ® ELECTRO-VOICE, INC. ¢ BUCHANAN, MICHIGAN

M& Export: 13 East 40th Street, New York 16, U.S.A, Cables: ARLAB
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BUILD THE BEST! 0f3dozen

hi-fi amplifiers examined, a famous
consumer testing organization
found the BOGEN DB20 to be the fin-
est! Take a look at the specifications
at the right and you’ll see why. It’s
the ideal 20-watt amplifier for anv
home installation. Never before has
BOGEN offered any kit. Now you can
do it yourself and save up to one
third of the regular price!

STEPpak* MAKES IT EASY.

All parts needed for each step are
packaged together in a separate en-
velope. No guesswork. No mistakes.
No trouble identifying what goes

*COPYRIGHT

gy

ew in kit form for the first time!

anyone can do it!

where. Even the wires are f)re-cut to
the proper length. Detailed sTEP-
BOOK tells you and shows you exactly
what to do every step of the way,
and gives basic theory in non-tech-
nical language so that you under-
stand why your amplifier works
so much better than any other.

NO EXPERIENCE NEEDED.

No knowledge of electronics or hi-fi
required. Anyone who can turn a
screwdriver can build this K-DB20DF.
A great do-it-yourself project. A
gift that will always be remembered.
Complete BOGEN guarantee. See your
BOGEN dealer now.

FOR THE SMALLER SYSTEM

BOGEN K-DB110 12-watt Amplifier Kit. As-
semble this BOGEN DB110 at home. Only 0.65%
distortion at rated 12 watts; response, = 0.5 db
from 15-30,000 cps. 4 controls: volume, separate
continuously variable treble and bass controls,
one control provides four input selector posi-
tions plus 3 record equalizer positions.

PRICE TO
BE ANNOUNCED

12

component or kit...buy

v

K-DB20DF SPECIFICATIONS

CONTROLS

Separate 5-position
loudness contour selec-
tor; 4 input positions;
7 record equalization
positions; continuously
variable damping factor
control; separate con-
tinuously variable bass
and treble controls; vol-
ume control.

SPECIFICATIONS
0.3% distortion at 20
watts; peak 30 watts;
response, 20-20,000 cps
+ 0.7 db.

only s 6 9 E;coomplete

gen

HIGH

SEE YOUR BOGEN
DEALER

— Or write to us today
for his name & address.
David Bogen Co., Inc.,
Dept. MR P.O. Box 500,
Paramus, New Jersey.

FIDELITY

because it sounds better

www americanradiohistorv com
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The new Philco Universal Color and Dot Bar

MORIZ INE AOS.

R.EOYTPUT

Generator, like all Philco Test Equipment, was
designed by expert engineers who know service
work best. Built by trained technicians to rigid
and high quality standards for more depend-
able, more accurate, faster work on the job.

PHILCO 7100A —Newest Philco
Universal Color and Dot Bar Generator

i I
I I
|  BUILT-IN QUALITY FEATURES |
| ) | 5 9.3
| ® 4 crystols for maximum accuracy. | For Sure Success in Color Servicing
! e Crystal controlled sound carrier, pictore | Philco Test Equipment is designed to help your profits grow by being
| carrier, sync circuitry and colar display. : faster and more accurate in solving every service problem. This latest
| ® Visual marker signal fo identify color bars. | Philco Universal Color Bar and Dot Bar Generator combining both
I | | services in one compact, lightweight case eliminates the nuisance of
| egulated power supply. | using separate instruments. Improved convergence signals are provided
i e Separate R.F. and video attenuators. | and a “white-raster’” display is included to speed up accurate “color-
| e Positive and negative video signals for | P TjEEwe!
| I
localizing trouble. Now, it’ longer necessary to disable th by removi b
| | ow, it's no longer n ary to disable the set by ving a tube or
| o Complete with RF. and video cables. | changing circuit to obtain the “quiet”, snow-free raster required. Halves
| the work time and eliminates old-fashioned methods requiring you to
s Tub 1 t of 14 tub 7-12A17 1 el
| ]”] 2eALCJ;m; ‘:2‘;"7 ;’ 6CL6w1 ‘*55]3 - ] handle hot tubes. Front panel of etched aluminum with black knobs and
| 1 wes # » TEIRs 22003, | easy-to-read etched markings. 18 lbs. light. Dimensions: 13%" wide,
| | y < g &
11%" high, 9%" deep.

U S |

Get the full story on how the PHILCO CORPORATION ACCESSORY DIVISION

. . i A" Street and Allegheny Avenue

Philco Universal Color Bar and Dot Bar Generator Philadelphia 34, Pa.

can sfreamh'ne CO’OI’ SerViCing. \ Please send me information on Philco Universal Color

Bar and Dot Bar Generctor with superior accurocy

RT-657

PHILCO. CORPORATION  |/i =
Accessory Division * Phila. 34, Penna. ! Zone__state
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RCA (it (Covwtible, SPEAKER SYSTEMS

hi-quality... hi-fidelity... anywhere and any way you like it!

Soft and sweet or loud and lively . . .in your
den or in your living room, RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS
offer the finest in sound satisfaction.

Buy with confidence! RCA CUSTOM
CONVERTIBLE SPEAKER SYSTEMS
through exclusive RCA bottom-porting,

RCA 50151 Biaxial Speaker—compares
with models two or three times the price!
Features 14.5 ounce Alnico-V magnet and
8-ohm voice coil. Its 12-inch woofer employs

arereadily convertible for use as INFINITE
BAFFLE ... BASS REFLEX ... CORNER
DRIVER... to suit your room acoustics,
and your personal taste. Custom-built ap-
pearance is readily obtainable ... panels
and grill cloths can be removed and inter-
changed easily for matching or contrast-
ing effeets.

Olson-developed foam damping ring; 3-inch
tweeter is mounted off-axis to minimize
crossover interference; high frequency
response extends beyond 18,000 cps.

Suggested User Price (optional) $33.50

RCA 50251 DirectRadiator Speaker— ’
outstandingly smooth, unsurpassed in its
frequency range to 16,000 cps. Features
same construction as 50181 and incorporates

medium-weight curved cone for smoothness,
range, damping, and sensitivity to equal
sound pressure of higher power speakers
using double the power input. )

Suggested User Price (optional) $25.25

RCA Enclosures—Beauty in cherry or
blonde cabinetry, the solid Honduras Ma-
hogany will enhance room decor with the
expensive look and feel of fine woods.
Built for a lifetime of use, RCA enclosures
feature mortise-and-tenon joints, glue-block

®

COMPONENTS DIVISION

reinforcements and wood-screw clamping.
For 12-inch speakers.

Suggested User 300W1 Cherry $69.95
Price {optional) 301W1 Blonde $74.50

301X1 Adapter Panel-—converts 12-inch
enclosures for use with 8-inch speakers.
Suggested User Price (optional), $2.45

"RADIO CORPORATION of AMERICA

CAMDEN, N. J.

RCA SPEAKERS FOR TV s RADIO » PHONOGRAPH *» HIGH FIDELITY » PUBLIC ADDRESS » AT RCA DISTRIBUTORS EVERYWHERE!
14 RADIO & TV NEWS
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Picture of a recorder head's contact surface, with critical
center gap eroded and enlarged by the wearing action
of conventional magnetic tape.

" “Same type head, same period of use. But see how sili-
cone lubricated “Scotch” Brand Magnetic Tape has
saved the head from wear—assuring perfect response!

Read how "Scotch” Brands built-in
dry lubrication reduces recorder abrasion

Know what’s the most vulnerable part of your
recorder? It's the sensitive magnetic head—the
tiny, precision-made part where lack of proper
lubrication can cause annoying wow, flutter and
harmful friction.

Compare the two magnetic heads magnified
above. See for yourself what lack of proper lubrica-
tion can do. Like the heads in your recorder, each
head is made with an almost invisible quarter mil
gap over which tape passes. At left, abrasive action
by conventional tape has worn down the head

.0025 of an inch. (Small, yes, but enough to cause a
frequency drop of a full octave!) Now, look how
“Scotch’ Brand Magnetic Tape has saved the head
on the right. No wear. . . so no loss of sound.

Only "Scotch” Brand Magnetic Tapes perform
this critical lubricating job for you. Exclusive sili-
cone lubrication process (dry lubrication) lets tape
glide smoothly, safely over the magnetic heads.
And this famous safety feature lasts the life of the
tape. Treat your machine to a reel soon,

Free Tape Tips—write Dept. PF-67.

ONLY “SCOTCH” BRAND HAS SILICONE LUBRICATION

Extra strength Higher output

Extra playing time

True economy

Your guarantee of quality

The term "SCOTCH" and the plald design are registered frademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., St. Paul 6. Minn. Export Sales Office; 99 Park Avenue,
New York 16, N. Y. © 3M Co..

June, 1957 15
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ylvania

“fisted-bias” tested

In determining the plote curecet Tyl and Transcons
ductance curves, grid bins is fxed ab theee points.
Theas paints, representing canditions of waak, swere
ngz, and sitrong signols establish the notere of the
plete corrent choracteristic cerve. Tha “figed bios
polnt: walected vary accerding to tube 1ype.

) -“\“““"\_ | _|
Low "fixed hios” point or . i [ ) I
—1 walt (kcttem senle} e o
-..,‘%.\ 114
| —12
—{10
<
| =
C
£
=
6
4
5 ) |
Mid-range “fixed hins® paint or | ; }" 2
=3 volts [top seala) o |
10 8 [ 4 2 o]
Eg) — VOLTS

Dynamic TV set conditions are set up in these
test bridges making the ““fixed bias’’ test a true
measure of how the tube will perform in TV

Plate current charcceristizn, shewn on thic typiest sets encountered by you in the field.

faud gwrve, gre corefully contrallad by the “Axed bios™"

fest, ossering gosd pedformaonce and stobla AGES

flm:rinrrl':ng over o wids range cf TV :ignnl conditioms,

High "fixed bios™ peint o
~=T.5 woits (bottom scalz}

16 RADIO & TV NEWS
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ARALIE SR A

FLECTROMNC TLAEE

for stable performance

and service dependability

IT HAS always been Sylvania’s policy to search
for new and better ways to test tubes under
dynamic conditions for closer control over per-
formance. The “fixed bias” test is typical of these
techniques. It places a more stringent, realistic
measure on the tube’s ability to perform under
varying circuit conditions.

By controlling the plate current characteristics
and transconductance of IF amplifier tubes, the
“fixed bias” test gives the serviceman an extra
measure of dependability regardless of make,
model, or age of the TV set serviced.

The range of stable operation is controlled, too,
for smooth AGC action over wide variations in
signal strength.

These are the same reasons that Sylvania IF
types are the choice of leading TV set manufac-
turers, attested by the wide assortment of
Sylvania original types listed among IF tubes
now in popular use.

In addition to the “fixed bias” test many other
electrical tests are performed on Sylvania IF
amplifier types including stability during life.
During life tests, close controls are placed on
interelectrode leakage.

In every way, Sylvania IF amplifier types offer
you maximum assurance of trouble-free service
based on sound, newly developed testing methods.
Specify Sylvania IF amplifier tubes in the new
yellow and black carton.

SyLvania ErLecrric PropucTs Inc.
1740 Broadway, New York 17, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.

¥ SYLVANIA

LIGHTING + RADIO « ELECTRONICS < TELEVISION + ATOMIC ENERGY
June, 1957 17

University Tower Bldg., Montreal
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WE TRADE HIGHER!

GOING MOBILE?

NOVICES AND
TECHNICIANS

FOR FI YOU

MORROW MOBILE RECEIVER

MODEL MBR.5. 80 thru 10 meters.
Dual conversion. 13 tubes, Less pow-
er supply and speaker. Net..$ 224.50

MORROW MOBILE TRANSMITTER

MODEL MB-560. 80 thru 10 meters.

VFO or xtal. 90W CW, 60W phone.
Less power supply. Net....... $214.50

GONSET COMMUNICATOR.
Complete station (transmitter-
receiver) for home or mobile
use. Available for either 2 or

6 meters. NET........... $229.50

CONVERTERS

GONSET MOBILE RECEIVER

MODEL G-66. 80 thru 10 meters plus
BC band. Dual conversion. 9 tubes.
Less P.S. and speaker. Net...$189.50
UNIVERSAL POWER SUPPLY. 6-12
VDC, 110 VAC. With spkr. Net $44.50

3 GONSET

GONSET MOBILE TRANSMITTER

MODEL G-77.80 thru 10 meters.VFO
or xtal, 50-60 watts input, pi-network.
With power supply. Net........ $279.50

MORROW 5BR-2. Net....... $74.95

ELMAC MOBILE RECEIVER

MODEL PMR-7. 160 thru 10 meters,
plus BC band. Dual conversion. 10
tubes. Less P.S. & spkr. Net $159.00
PSR-612 POWER SUPPLY. 6-12 VDC

ELMAC MOBILE TRANSMITTER
MODEL AF.67. 160 thru 10 meters.
VFO or xtal. 60 watts phone, CW, or
NBFM. Less P.S. Net......... $177.00

WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN

All prices f. 0. b. St. Lovis « Phone CHestnut 1-1125

RADIO CO.

1125 PINE 5T. « 5T. LOUIS 1, MO.

] |
1 V725 Pine Seet, oo Lovia o ¥ OUR 35TH YEAR
l [3 Rush "Surprise" Trade-In Offer on L ABn0 00606 0 G0N A B e Ba B & B BB SO PAR A S AaAA A B AR AE AR RS E At RS l
| {0 00RAARAEAAAANGAOAAG B0 RANANGAAAA HaGEA A B ACEAA A EaEAEA B AE BEOA A B AR ARA B AR A EARAAAA BB B BEABEA 0000 1
i (show make and model of new equipment desired) RN-6-57 1
i [J Send NEW 1957 Walter Ashe catalog. (]
]
|
]

RADIO & TY NEWS
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For your TV repairs o

call the man who cares

THE INDEPENDENT

here’s

SERVICE-DEALER

He'll do a better job for you because he wants
to. He’s your neighbor. He pays taxes in your
town. He has the same common interests and
problems. He cares what you think of him and
the service he gives you . . . because it’s im-
portant to his business success.

another

So when your radio or TV needs repairs, call
the man who cares. Call your independent
service-dealer . . . the skilled technician who is
trained and equipped to service promptly all
makes of radio and TV sets at fair prices.

Independent

900000000909 00080200000000000O0T0CD

Service Ad | B g

S
Glmmnleedbyq'l.‘.
0000000000000 00000000000 Good Honsekeeping

10, grow on

And if your set
needs new tubes,
ask him for CBS
tubes. They have
the Good House-
kees)ing Guaranty
Seal ... and there
are no better tubes
made.

“vsersesssseseveseverenistises

.

We're telling the advantages of your in-
dependent service in advertisements like
this every month . . . pre-selling for you
the millions of readers of all 44 local
editions of TV Guide.

Look for this emblem to
identify your independ-
ent radio and television
service-dealer.

©CBS-HYTRON, Danvers, Mass.
A Division of
Columbia Broadcasting System, In¢.

Ask your distributor how you
can profit. Get the free PA-131
folder giving complete details about your
Independent Service campaign.

Ask also for this free decalcomania . . . for free window
display and ad mats. And for other special tie-in
material: Postal cards, doorknob hanger and consumer
booklet selling your service.

Help us help you. Join with other independent
service-dealers . . . your independent parts distributor . ..
and CBS Tubes to make independent service strong.

Remember.

The more you say, I want CBS
Tubes!”, the greater support you

give to your independent service:

dealer campaign. Keep saying it.
It will keep paying you business

dividends.

June, 1957 19

CBS-HYTRON
DANVERS, MASSACHUSETTS

A Division of
Columbia Broadcasting System, inc.
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BUILD THE BEST—

knight-

5
knight-kits

X
- knight-kits

d

"EASY'TERMS AVAILABLE

knight-kit HI-FI VALUE
SENSATIONAL HI-FI FM TUNER KiT

Mode!l Y-751

5377

The best-looking, best-performing tuner
kit your money can buy. Covers 88 to
108 mc; features AFC (with special dis-
abling circuit); pre-adjusted RF coils;
pre-aligned IF’s; cascode broad-band
RF amplifier; drift-compensated oscilla-
tor; illuminated lucite pointer. Sensi-
tivity is 10 microvolts for 20 db of
quieting across entire band. Ideal for use
with Knight-Kit 20-Watt Amplifier or
any amplifier with phono-tuner switch.
13 x 8 x 4". Complete, ready for easy
assembly. Shpg. wt., 12 lbs. 75
Model Y-751. Net, F.0O.B. Chicago $37

See our Supplement No. 165 far additional
knight=Kit Hi-Fi valves

Y Deluxe custom hi-fi styling
Y AFC and Flywheel tuning
Y Printed circuit—easy wiring

SUPPLEMENT
featuring knight-kits
Send for our FREE Supple~
ment No. 165 featuring 45
great Knight-Kits, inciuding
Test Instruments, Hi-Fi,
Hobbyist and Amateur kits.
Write for your copy today.

ALLIED RADIO

* Presenting latest information on the Radio Industry.

By RADIO & TV NEWS
WASHINGTON EDITOR

FEDERAL OPERATION of the airway
systems across the country, that has
been sharply criticized by Congress
and a number of civic groups, will soon
have a “new look” that is expected to
satisfy even the harshest complainant.
The new look will take the form of a
multi-million dollar network of elec-
tronic-communication centers from
coast-to-coast that will supplement the
present setup of 214 stations.

Commenting on the size of the pro-
gram, CAA’s director of the technical
development center in Indianapolis,
Don Stuart, said that the total plant
investment in the Federal Airways
system prior to June, 1956, was $172,-
000,000. In the fiscal-year 1957, $75,-
000,000 was appropriated for the es-
tablishment of air-navigation facilities,
and the fiscal-year 1958 budget for the
same activity is $175 million. The
fiscal ’58-dollar investment in air navi-
gation, if all goes well, Stuart added,
will be greater than the total plant in-
vestment over the past 30 years, or
since the passage of the Air Commerce
Act of 1926.

During the next five years, the CAA
expert reported, radar control will be
extended to additional terminal areas,
to high-density routes, and to high-

altitude area control. Longer range
primary radar and secondary (beacon)
radar will extend the advantages of
radar-control methods beyond the
present approach and departure areas,
it was emphasized; it will expand the
safe capacity of the air-traffic control
system through better utilization of
air space, simplification of the control
function, and extension of control of
traffic to an area basis.

In addition, Stuart said, airport sur-
face detection equipment will permit
improved control of traffic on the sur-
face of major airports under poor visi-
bility conditions. And by means of
additional peripheral ground station
facilities, improved contact for direct
controller-pilot communications will be
possible.

A DYNAMIC ILLUSTRATION of how
the streamlined program of CAA is
being carried out appeared recently in
an announcement on contract awards.

It was disclosed that the air agency
had ordered over $3-million worth of
microwave-link installations that will
be used to remote radar information
from antenna sites into CAA air-route
traffic-control centers. This will be
done where, because of critical siting

NEW TELEVISION STATION GRANTS

An additional listing of new construction permits and changes that
have been made in station call letters. List continued next month.

STATE CITY CALL CHANNEL FREQUENCY POWER*
Florida Jacksonville WET] 7 174-180 16.4
Montana Glendive  ........ 5 76-82 4.62
Texas San Angelo ........ 3 60-66 3.02

NEW CALL LETTER ASSIGNMENTS

CHANNEL

STATE CITY CALL FREQUENCY
Arizona Tucson KGUN-TV 9 186-192
(Formerly KDWI-TV)
California Eureka KHUM-TV 13 - 210-216
& San Francisco XPRT 26 542-548
Massachusetts North Adams WCDC 18 500-506
(Formerly WMGT)
Montana Helena KABL-TV 192-198
Texas Big Spring KEDY-TV 4 66-72
{Formerly KBST-TV)
Washington Walla Wallea KRTV 180-186

{Formerly KWAR)

* ERP = (effective radiated power, kw.)

20
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Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE

At Home — In Spare Tim

YOU GET ALL THIS NEWEST
PRACTICAL EQUIPMENT

o Parts to build a modern TV set, including
all tubes plus a large screen Picture Tube

o Parts to build a powerful Superhet Receiver,
standard broadcast and short wave

o Parts to conduct many experiments and build
Continuity Checker, RF Ocillator, TV Circuits, B
Audio Oscillator, TRF Receiver, Signal Generator ;e

o A Valuable Professional Multitester

19 BIG KITS

YOURS TO KEEP

¢ e

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES
1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE
2. RADIO, FM AND AM 6. AUTOMATION
3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES
4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS
T T
— many other materials and services

YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY!
You can build a secure future for yourself if you get into Elec-
tronics NOW ! Today’s shortage of trained technicians creates
tremendous opportunities. National Schools Shop-Method trained
technicians are in constant and growing demand for high-pay jobs
in Broadcasting and Communications, Electronic Research, Serv-
icing and Repair, and many other branches.

— consultation privilege with our
qualified staff, and Graduate Em-
ployment Service. EVERYTHING
YOU NEED for outstanding success
in Electronics. ’

course. You can handle sales, servic-

Let National Schools, a Resident
Technical School for over 50 years
train you for today’s unlimited op-
portunities in electronics! Our Shop
Method trains you to be a MASTER-
TECHNICIAN. Completely up to
date, developed by experienced in-
structors and engineers, your Tele-
rama Course will teach you all phases
of the industry quickly, clearly and
correctly. You can master the most
modern projects, such as Color TV,
printed circuits — even prepare for
FCC License without taking a special

Fully #lustrated *Career” Book in
1. Tv-Radio-Electronics. PLUS actual sample
lesson—yours at no cost, no obligation. ’
CLIP COUPON NOW . . . MAIL IT TODAY!

APPROVED FOR 6.1. TRAINING

NATIONAL SCHOOLS

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

June, 1957

training, in
o take YOUT %y coeles,
at-Los Ang W in

ing, manufacturing, or make good
money in your own business. SEND
FOR FACTS TODAY'!

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 EVERYTHING YOU NEED —
Clear, profusely illustrated lessons,
shop-tested manuals, modern circuit
diagrams, practical job projects — all
the valuable equipment shown above

NATIONAL SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, CALIFORNIA
'GE'I’ FAST SERVICE— MAIL NOW TO OFFICE NEAREST YOU!

NATIONAL SCHOOLS, DEPT. RH-67 ’
4000 S. FIGUEROA ST.
LOS ANGELES 37, CALIF.

Rush free TV-Radio “Opportunity” Book and sample
I lesson. No salesman will call.

NAME AGE
' ADDRESS
CITY. ZONE STATE
’ [J Check if interested ONLY in Resident School training at tos Angeles.
‘ VETERANS. Give date of Discharge

I

I

I

]

I
‘———_————_--———_©
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THE FISHER 25-WATT
aster Contreci-Amplifier CTA-4C

®» Complete in every respect — and it’s by FISHER! A new 25-watt
amplifier with complete Audio Controls. Less than 1% distortion at 25
watts! Six inputs. Six equalization positions. Exclusive FISHER ToNE-
ScopE provides graph-form indication of Tone Control settings. Direct,
tape-head playback and microphone preamplifier. Uniform frequency
response within 0.5 db, 10 to 90,000 cycles. Less than 1% IM distortion
at 15 watts. Hum and noise level better than 90 db below full output.
Cathode-follower tape recorder output. Speaker output impedances:

4, 8 and 16-ohms. Nine controls. TUBE COMPLEMENT:

1-12AU7A,

3-12AX7, 4-EL84, 2-6BW4. s1zE: 123" wide x 1038” deep x 5” high.

WEIGHT: 24 pounds.

$139.50

Two Great Audio Unats!

T

THE FISHER

Master Audio Control -

E FISHER

MODEL CA-40 - MODEL 80-C

80-C

m “Breathtaking!”—Edward Tatnall Canby. The Master Audic Control
can be used with any amplifier. Provides professional phono and tape-
head equalization, plus full mixing and fading facilities for from two
to five channels. Seven inputs. Two cathode-follower outputs. Uniform
response within 0.25 db, 20 to 20,000 cycles. IM distortion and hum
virtually non-measurable. DC on all filaments. Separate equalization
and preamplification directly from tape playback head. Eight controls.
TUBE COMPLEMENT: 3-12AX7, 1-12AU7A. size: 1234” wide x 734"

deep x 4% " high. weigHT: 10 pounds.
Prices Slightly Higher In The Far West

$99.50
Mahogany or Blonde Cabinet. $9.95

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP,

P
G

s

g/;_f_tdm 1
: _@e‘\("‘ s (‘fm{'x.’.k

*+ 21-23 44th DRIVE - L. 1. CITY 1, N.
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problems, the antenna is placed more
than two miles from the control cen-
ter, or where radar coverage is re-
quired over congested areas many
miles away from the control center.

The equipment, which operates at
7000 megacycles, breaks down the ra-
dar information at the antenna site
and transmits it to the traffic-control
center, where it is re-assembled before
it reaches the radar scope as a display.
The newly ordered equipment operates
on line-of-sight and will require relay
towers to carry information over long
distances, because of the curvature of
the earth’s surface.

The longest distance to be covered
by the links will be between Houston
and the air-route traffic-control center
at San Antonio, Texas, a distance of
approximately 200 miles. This will re-
quire six of the sixteen relay towers
provided for in the contract. Another
link will be established between the
Air Defense Command radar installa-
tion at Lackland Air Force Base into
the San Antonio center. The area
around Atlantic City, N. J., will have
radar coverage from a Navy installa-
tion there, which will be remoted into
the New York center by link with the
help of a pair of relay towers.

Other locations where the new equip-
ment will be used to carry information
to air-route traffic-control centers will
be: Boston, Pittsburgh, Cleveland, At-
lanta, El Paso, Fort Worth, Miami,
New Orleans, with one relay for each
area; Detroit, Kansas City, one relay;
St. Louis, one relay; Denver, one relay;
Los Angeles and Oakland, two relays;
Phoenix, where a new center is to be
established; Salt Lake City, one relay;
Seattle and Spokane, one relay.

In addition to those locations where
the information will be remoted into
an air-route traffic-control center, a
link will be used at Benson, North
Carolina, where a radar will be estab-
lished and operated on the spot as a
purely local operation to handle ap-
proach-control functions for Raleigh-
Durham, Fayetteville Municipal, Pope
Field at Fort Bragg near Fayetteville,
and Seymour Johnson Air Force Base
at Goldsboro, North Carolina, and for
low-altitude tower control in the con-
gested triangle covered by these in-
stallations.

The microwave link order, covering
22 installations, was the second largest
purchase of electronic equipment in
the history of the CAA, exceeded only
by a $9-million contract for long-range
radar issued last November.

THE AIR FORCE, also concerned with
the growth of air traffic, not only na-
tionally, but world-wide, has decided
to explore ways to revamp its com-
munications system.

Today, it was pointed out, it is nec-
essary to adopt many of the commer-
cial practices in the high-quality radio
relay, multiplex and Ilong-distance
switching systems developed for 4000-
mile communication-system operation
and adapt these to 10,000 to 15,000-

RADIO & TV NEWS
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Trouble- fﬁ

Here’'s how Micraséo;iic Inspection by RCA helps reduce coétly callbacks...

A bad tube, or a potential trouble-maker—can it get by this gal? Not likely. She’s part
of the specially trained RCA group of inspectors whose important job it is to find
trouble and help prevent it from happening to you.

RCA Quality-Control Procedures include MICROSCOPIC INSPECTION OF POPULAR TV
RECEIVING TvpEs! These types are closely examined for possible poor welds, weld
splatter, bad crimps, damaged stems, improper assembly, and many other factors that
can affect top quality, long-term performance. Though the tubes may pass all electrical
tests, such defects could slip by and mean the difference between a profitable service
call and a costly callback.

You gain valuable assurances from this extra care: (1) that popular TV receiving
types shipped to RCA Tube Distributors have had the extra benefit of the MmIcrROSCOPIC
INSPECTION PROGRAM and (2) that you can always service your customers with the con-
fidence that RCA TV Receiving Types are top quality replacement tubes.

When you order—tell your distributor “RCA only” and watch your profits grow,

RECEIVING TUBES

RADIO CORPORATION OF AMERICA
Tube Division, Harrison, N. J.

June, 1957

www americanradiohistorv com
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AreThese SAMS "BEST SELLERS'

Among Your Reference Books?

Transistors and Their Application in Television—Radio
—Electronics. The first practical bogok about tran-
sistors for servicemen, engineers, amateurs and
experimenters. Easy-to-understand explanation
of transistor theory, properties, circuitry, installa-
tion, testing techniques and servicing.

100 pages; 5% x 834”; illustrated. . ...... SI.SO

TV Servicing Guide. Explains how to apply proper
trouble-shooting procedures based on analysis of
symptoms (most of which are illustrated by pic-
ture-tube screen photos). Shows how to locate
and eliminate trouble in every section of the
TV receiver circuit. 132 pages; 84 x 117;

illustrated

Servicing TV Sweep Systems. Describes the opera-
tion, circuit function and circuit variations of
vertical and horizontal sweep systems common to
most TV receivers. Tells how to analyze circuits;
trouble-shoots for you. Explanatory photographs,
waveforms, service hints and components de-
scription. 212 pages; 5% x 8314”; illus-

trated . ... e e $2.7 5

Tape Recorders—How They Work. Explains record-
ing theory, tape characteristics, motorboard
mechanisms, drive motors, amplifiers, magnetic
heads, volume indicators, equalization circuits—
covers everything you want to know about record-
ers and how to get best results from them.

176 pages; 5% x 814”; illustrated........ $2.75

TV Tube Location Guides. Shows tube positions and
functions in hundreds of TV receiver models;
helps locate faulty tube quickly; cuts trouble
diagnosis and replacement time.

Vol. 6. Covers receivers produced in 1955-
1956, 236 pages; 5% x 84", ... ... ...... $2.00
Vol, 5. Covers receivers produced in 1953-

1954. 200 pages; 534 X 814". .. evurrnrr. $2

Color TV Training Manual. Prepares the service
technician for Color TV work. Covers principles
of the Color TV system; Color receiver circuits;
installation and servicing of receivers. Includes
color blocks outlining use of color test equip-
ment. 260 pages; 8% x 11”; 300 illustra-

tions . ... .. $6.95

Transistor Circuit Handbook. This authoritative
book completely covers transistor types, con-
struction, characteristics, wiring and testing tech-
niques, basic circuits, circuit applications; in-
cludes reference charts, definitions; form-

ulas. 430 pages; 6 x 9”; illustrated . ... .. $4.95

Servicing AGC Systems. Describes the operation
and circuit variations of the different types of
AGC systems and explains the servicing tech-
niques that can be applied. Illustrated by actual
case histories and photos of symptoms.

132 pages; 5% x 834”; illustrated ........ 51.75

Key Checkpoints in TV Receivers. Time-saving infor-
mation on how to make quick tests at key points
in TV receiver circuits to determine the section
in which the trouble lies and how to check overall
performance of the receiver to insure against
callbacks.

Vol. 2. Covers receivers produced in late

1952 and 1953. 184 pages; 514 x 834", .. . . $2.00
Vol. 1. Covers receivers produced in late
1951 and 1952. 182 pages; 534 x 835”. .. .. $2.00

95 OTHER SAMS BOOKS KEEP
YOU AHEAD IN ELECTRONICS
There is an authoritative Sams book on
virtually any electronic subject in which
you're interested. Check below for FREE

Book List describing all Sams books.

ING ELECTRICITY FUNDAMENTALﬂ

: the com-
S derstand new book covers -
lete story of electricity: hl's’t.,orlcal deyel?;;‘r‘xlmﬁg;:
Pl ctron theory; static electricity; electx_‘lc% e
G:n?entals- types and uses of fuses and switck e:léctro-
trical resistance; Ohm’s Law; mdagnetls?, Soctxe
magnetism; work, energy an powers; = anci
conétruction and usedof transfz:olr)xge;il ' oApeg)a_ R
os of generators and motors \C);

:i%sgongtrols; practical wiring and elpctrz:saé 9 5
apparatus. Complete and authoritative.

pages; 5% 814"; lustrated . . . ... cvv -0

This easy-to-un

O Learning Electricity Fundamentals...$5.95
[ Transistors and Their Application. $1.50 [ Color TV Training Manual........ $6.95

[ TV Servicing Guide . ............. $2.00 O Transistor Circuit Handbook . . ... $4.95
[ Servicing TV Sweep Systems....$2.75 [ Servicing AGC Systems
[0 Tape Recorders.................. $2.75 [0 Key Checkpointsin TV Sets.Vol.1. $2.00

[0 Key Checkpointsin TV Sets. Vol.2.$2.00
[ Send FREE Book List

O TV Tube Location Guide. Vol. 1...$2.00
0 TV Tube Location Guide. Vol. 2...$2.00

@

-

; I
" o :
------J

Look for
HOWARD W, SAMS & €O., INC. SAMS
Order from your Parts Jobber today, or BOOKS
mail to Howard W. Sams & Co., Inc., Dept. 1-F7 ch the .
2201 East 46th St.,Indianapolis 5, Indiana. Book Tree
. t
Send books checked above. My (check) (money order) GPZ:::r
for$.............. is enclosed. Distributor
Name
OVER
Address 1,000,000 " :
SAMS BOOKS
- City Zone State SOLD TO DATE
{outside U.S.A. priced slightly higher) -

— e e e o o e o )
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mile systems over large water areas as
well as land masses. In this adapta-
tion, one must remember that the
capabilities of a civilian communica-
tions system must be used for normal
as well as wartime operations. It has
been found that it is too costly to du-
plicate such civilian systems with large
military systems; and in addition there
would be an impossible drain on tech-
nical manpower for engineering, in-
stallation, and operation in such a du-
plicate system.

The problem could be resolved, Air
Force experts believed, through a sys-
tem that would establish a standard
for everyone.

In such a setup, now under investi-
gation, there would be a modular mul-
tiplex system of 4-kilocycle channels
with a basic 12-channel group and a
60-channel super group designed as a
maximum 600-channel system. The
plan would also provide radio relays
with amplifiers for knife-edge diffrac-
tion and tropospheric scatter applica-
tions for transmission over large land
areas and adjacent islands.

The complete operation, it was noted,
would have to be engineered for uni-
versal application so that it could be
used for voice, teletype, facsimile, tele-
photo, or data transmissions.

NOT ONLY ARE THE AIR FORCE and
the CAA worried about airlane con-
trol, but the FCC is also beset by many
problems. With more than 1% -million
transmitters in operation and the ra-
dio services expanding and multiplying,
the scarcity of frequencies in many
portions of the spectrum presents a
serious situation.

Currently, three conservation tech-
niques are offering aid in relieving
heavily congested bands. They are
known as offset carrier, single-side-
band, and split-channel.

In TV broadcasting, as an example,
a station may be required to operate
with its carrier frequency offset 10
kilocycles above or below the normal
carrier frequency. The channel as-
signed to such a station is, in conse-
quence, designated plus or minus, as -
the case may be. Through careful plan-
ning, the application of this offset-
carrier technique has resulted in less
mutual interference between stations,
making it possible to assign more
channels.

Single-sideband has been used for
many years on international radio-tele-
phone circuits and, to some extent, for
ship-to-shore communication. However,
the percentage of stations using this
type of transmission is very small, and
most stations continue to transmit two
sidebands, one slightly above and one
slightly below the carrier signal. Since
each of the two sidebands contains all
of the information transmitted, tech-
nically there is a duplication of effort,
and more frequency space is used than
is actually required. By eliminating
either of the sidebands, a narrower
channel may be used and assignments

(Continued on page 161)

RADIO & TV NEWS
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Rohn FYey.

only complete line of

OMMUNICATION TOWERS

proven n Profits and Customer Satisfaction

® HOT DIPPED
GALVANIZED

The finest, most durable finish is avail-

able for ROHN Towers and accessories

...all done entirelfy on the ROHN
u

premises under careful ROHN super-
vision.

@ UNEQUALLED DESIGN
AND ENGINEERING

ROHN is the only design that has stood
up over the years, ROHN has been first
and foremost . .. and always the leader
in new products to meet the changing
demands.

® MASS PRODUCTION
FOR LOW COSTS

ROHN was the first to utilize mass
production techniques to build a supe-
rior tower at the most competitive
prices. This means no sacrifice in qual-
ity yet far greater profits for you.

® UNIVERSAL CUSTOMER
ACCEPTANCE

Thousands and thousands of installa.
tions prove the ROHN line first in
customer satisfaction.

© PIONEER
MANUFACTURERS

Pioneers in tower manufacturing—and
today one of the world’s largest manu-
facturers of this type equipment. The
ROHN Company was built on satisfac-
tion on the part of distributor, dealer
and customer alike.

® COMPLETE LINE

Only ROHN offers a full line—one de-
pendable one-stop source for all TV in-
stallation equipment. Save headaches,
save shipping costs, save time . .. use
ROHN unequalled service exclusively.

no. ﬁ tower

“All-Purpose” tower-

Fulfills 759 of your general
tower needs—is structurally as
sturdy —vet costs less than the
well-known Rohn No. 10 Tow-
er. 1deal for home and indus-
trial installations, communica-
tion requirements . . . eliminates
stocking many different tower
models. Self-supporting to 50 ft.
or guyed to 120 ft.! Easy to climb
for fast, efficient servicing. Util-
izes "Magic Triangle’” which in-
sures far greater strength and
stability. Permanent hot-dipped
galvanized coating. Dependabil-
ity — a feature customers de-
mand — is assured with the
Rohn No. 6 Tower...de-
signed to "stand up” for years
to the rigors of weather and

ok

® @ @ ¢ HIGHLIGHTS OF THE ROHN LINE @ @ ¢ ¢

COMMUNICATIONS

TOWER

For extreme
heights and com-
munication pus-

poses of all kinds,

the Rohn No. 40

gives you strength

P k T N and d}l:rability on
which you can

ackage iower | | depend. The time

“Space Saver’’ — cuts storage space
300% or more!

Popular PT-48 has almost 50’ of
sturdy tower within a compact 8’ x
20" package! "Magic Triangle” de-
sign is adapted to a pyramid shape
using a wide 19” base with progres-
sively decreasing size upward. De-
creases your overhead ... easy to
transport and assemble — cuts ship-
ping costs. Galvanized throughout.

climatic conditions.

“For stra

“allstul Towers.

corrupgated crossi-bracis

: tested and proven
equilateral triangle de-
sign using extra heavy
duty tubing and corru-
gated steel cross-bracing
is utilized. The No. 40
is structurally sound so
you can install it for
heights up to 300’; or
at lesser heights when
considerably greater

Available in heights of 24, 32, 40, L strength is required be-

48, 56 and 64 feet! i causegof excegsive wind

; H- or antenna loading. Use

2 for radio telephone,

a1 broadcasting, micro-

] wave relay and all other

H such communication

o L purposes. If a particular

Fi3 & L job calls for this type

R ﬁ i i’ L tower, save real money

Symnale riangle’ design 15 featared i thise by using ROHN tow-
Towers have full 1" wide 1] ers.

e B i | | "o roc lswr

ahle strpfEth ang permanence: T1||] | heights, use the Rohn

* = 3l No. 20 or No. 30

S LA L

NN
L]
Z& Telescoping Masts
Heavy-duty hot-dipped galvan-
ized steel tubing and rigid joints
give extraordinary strength.
Quick installation . . . mast at-
tached to base—antenna fixed,
then mast hoisted quickly to
desired height. Utilizes special
clamp and guy ring arrange-
ment. Flanged interior section;
crimped exterior section gives
mast stability that can’t be beat.
Complete with guy rings and
necessary erection parts. In 20,
30, 40 and 50 ft. sizes. Bases
and ground mounts available.

/
/

(WECe
* pat.pending

ROHN FOLD-
OVER TOWERS

These unique fold-over tow-
ers are perfect for experi-
mentation, TV service de-
partments, amateur use, and
special purposes. Uses regu-
lar ROHN tower sections
with kit. Now available in
standard No. 10 tower 0
50’, and in ROHN No. 30
& No. 40 towers for heavy-
duty use.

B

i
ALSO atull line of ROHN ACCESSORIES

Rotor posts, house brackets, eave
brackets, peak and flat roof mounts,
instant drive-in bases, hinged base
sections, telescoping mast bases, guy-
ing brackets, UHF antenna mounts,
erection fixtures, variety of mounts
and supports for masts or tubing,

tower installation accessories, TV
service tables, mast and TV hot-
dipped galvanized tubing, guy rings,
“twister-anchors’’, rubber tower
grommets, insulator sections, hinged
rotor platform, accessory shelf and
platform and dozens of other items.
Get the complete catalog TODAY!

ROHN Manufacturing Company

PEORIA, ILLINOIS

June, 1957

116 LIMESTONE, BELLEVUE

MAIL THIS COUPON FOR FREE LITERATURE!

r————-———-- L3 7 ¥ 3 3 ]
Rohn Manufacturing Company

116 Limestone, Bellevue

Peorig, lllinois

Gentlemen: Please rush me complete details on the full

line of Rohn Towers and Accessories.

Firm

Nome Title.

Address. e

City Stote .o
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- New Low-Cost, Precision Instruments
for Service Calls or Shop Work

from MAY Etecﬂuc

Wlilator

Portable, Compact Utility Oscillator

FEATURES
® AGC'd for Flatness
® Metered Output 0.7 V rms into 75 ohms
® Broad-Band 4.5 to 220 mc
® Direct Reading Dial
® High Quality—Low Price

A small, compact utility oscillator designed for bench or field
service, the new Kay Utilator covers the 4.5 to 220 mega-
cycle range. The unit is completely self-contained with atten-
uators, power supply and output meter. The Utilator provides
a high level RF output AGC’d for flatness over the range, and
a direct-reading frequency dial accurate to +19.

‘SPECIFICATIONS

Frequency Range: 4.5 to 220 mc, in six switched bands,’

fundamental frequency
RF Output: 0.7 volts rms into nominal 75 ohms, metered;
AGC'd

Flatness: 0.5 db over the range

Frequency Calibration: Direct reading frequency dial cali-
brated to within +1 9

Attenuators: Switched steps of 20 db, 20 db, 10 db and 6 db,
plus continuously variable 6 db

Dimensions: Width 11”, Depth 614", Height 814"
Weight: 19 Ibs.
Price: $295.00 F.0.B. Pine Brook, New Jersey

For Literature

on the Complete Line of Kay Transistorized Instruments, Write:

Cransifier

All-Transistorized, Plug-in Wide-Band Video Amplifier

FEATURES

Broad-Band Response to 15 mc

Completely Transistorized—Small, Self-Contained, Compact
Portable Unit

® Signal Gain Controlled By Overall Feedback—Built-In
Stabilization

® No Hum
® |ong Stable Life—Powered By Two Penlight or Mercury Cells
® Units May Be Cascaded to Provide Additional Gain

The Kay Transifier is a true modular unit, completely transis-
torized, with built-in feedback circuit for stabilized signal gain.
The unit .is self-contained in a cast-aluminum housing with
standard banana plug input and output.

The Transifier may also be used as a low level pulse amplifier
or as a pre-amplifier for video and audio instruments, vacuum
tube voltmeters, cathode ray oscilloscopes, tape recorders and
microphones. Other uses include, use as a humless Audio Ampli-
fier and as a Modular in control circuitry, and all types of
Audio-Video Electronic devices.

SPECIFICATIONS

Frequency Response: 10 db Position: 3 db down at 20 cycles
and 15 mec

20 db Position: 3 db down at 20 cycles
and 10 mc

Gain: 10 db and 20 db switchable

Input Impedance: Capacitance 15 mmf—Resistive Component—
20,000 ohms at 1 me¢ to 15,000 ohms at 10 mc

Output Impedance: 500 ohms, approximately

Maximum Output Voltage: 0.15 volts 10 db position
0.30 volts 20 db position

Price: $85.00 F.O.B. Pine Brook, New Jersey

See us at the Armed Forces Communications & Electronics Con-
vention May 20-22, Washington, D. C., Booth 46

KAY ELECTRIC COMPANY

Dept. RT-6

26

14 Maple Ave., Pine Brook, N. J.
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LICENSE

EXAMINATIONS ey i Employers Make Offers Like These
To Our Trainees Every Month!

Radio Operafors & Technicians — Electronic  Technicians —

American Airlines has openings for  Convair Electronics Depart-

radio operators and radio mechanics. ::“hz":}csRadé&C‘::‘gniE:dic'}“"n?'

Operators start at $334.53 per month. ULIEG ? i

. 0 H 5 s cians, and Junior Engineers

to train you until you receive Radio mechanic's salary up to $1.99 per ' ™\anted” for a special
hour. Periodic increases with oppor- program on fire control de-

tunity for advancement. Many company velopment and installation,

benefits. Beginning rate: $365 and up.

5 @
_ »- : Here's Proot:

Your

Name and Address License Time
If you fail to pass your Commercial License exam John H. Johnson, Boise City, Okla.......... st 20 weeks
after compleﬁng our course, we guarantee to con- Prentice Harrison, Lewes, Delaware......... 1st 27 weeks
Francis W. Bartley, Danbury, Conn......... 2nd 15 weeks
tinue your training, without additional cost of any Herbert W. Clay, Phoenix, Ariz............ 2nd 22 weeks
Thomas J. Bingham, Finley, N. Dak......... 2nd 9 weeks

kind, until you successfully obtain your Commercial
! 4 4 Y {Names and addresses of frainees in your area sent on request]
license. We can provide names in your area on request

Accredited by National Home Study Council
__________________________ A

Cleveland Institute of Radio Electronics

Desk RN-6, 4900 Euclid Ave., Cleveland 3, O.

o R N

learn how

OUR AMAZINGLY EFFECTIVE JOB-FINDING SERVICE
Helps CIRE Trainees Get Better Jobs . . . Here are some
recent examples:

Please send Free Booklets prepared to help me
get ahead in Electronics. | have had training or
experience in Electronics as indicated below:

- :
' :
' |
' |
' |
l [ Military [ Broadcasting I
Chief Engineer—''Since enrolling with Cleveland Institute | have received | . .. . 5
my |st class license, served as a transmitter engineer and am now Chief Engineer | (] Radio-TV Servicing [J Home Experimenting |
of Station WAIN. 1| also have a Motorola 2-Way Service Station. Thanks to the | . |
Institute for making this possible." a Manufacturing [0 Telephone Company
Lewis M. Owens, Columbia, Ky. | [ Amat Radi 0 Other |
mateur Radio —
Airlfi.nes—lﬂ afyear and ahhélf' hf rzceived his first class FCC Licei]nseh. He is : I
continuing his training wit leveland Institute. His goal is much higher than . H
his present position with Eastern Airlines, so he is adding technical "‘know-how" | fn what kind of work are you In what !.‘)ranch of Electronics |
to his practical experience. now engaged? — are you interested? |
Bob Thompson, Nashville 14, Tennessee |
Test Engineer—"'| am pleased to inform you that 1 recently secured a position | I
as Test Engineer with Melpar, Inc. (Subsidiary of Westinghouse). A substantial | Name Age I
salary increase was involved. My Cleveland Institute training played a major i |
role in qualifying me for this position." Address
Boyd Daugherty, Falls Church, Ya. | I
I City___ Zone State I
I |

CLEVELAND INSTITUTE OF RADIO ELECTRONICS Special Tuition Rates o Members of Armed Forces

Desk RN-6 4900 Euclid Bldg. Cleveland 3, Ohio e

June, 1957 27
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- BUILD THE BraT—
suio ALLIED’S oww

kKnight-

Kits

is a typical Knight-Kit valua—
only fram ALLIED—one of
i paw’l find
ino
W

knight-kit HI-FI VALUE
25-WATT LINEAR-DELUXE AMPLIFIER KIT

R
Luxury quality at modest cost! Williamson-
type circuit delivers 25 watts of virtually
flawless response. Can be used with any
tuner or preamp with a full set of controls
(for volume, tone and equalization). Printed
circuit wiring board for simplified assembly;
balance control for precise matching of
output tubes; variable damping control.
Response: + 0.5 db, 10-120,000 cps at 20
watts. Harmonic Distortion: 0.15% at 30
watts. Intermodulation: 0.49, at 20 watts.
Output Impedances: 4, 8 and 16 ohms. 6%
x 14 x 9” deep. Chrome-plated chassis. With
all parts, tubes and easy-to-follow instruc-
tions. Shpg. wt., 25 1bs.

Model Y-755. Net, F.0.B. Chicago . . . ., $4450
Y-759. Metal top cover for above, . ... $4.25

FM Hi-FI TUNER KIT
Model Y-751

53775

20-WATT HI-Ft
AMPLIFIER KIT

Y-750 $3575

10-WATT HI-Fl
AMPLIFIER KIT

Y-753 $9350

See our Supplement No, 165 for other
knight-kit Hi-Fi values

e SUPPLEMENT
featuring knight-kits

Send for our FREE
Supplement No. 165
featuring 45 great
Knight-Kits, including Test
Instruments, Hi-Fi, Hobbyist

. and Amateur Kits. Write
for your copy today.

ORDER FROM
ALLIED RADIO

Dept.01-F-7, 100 N. Western Ave., Chicago 80, 1II.
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THOMAS E. DAVIS has been named nha-
tional sales manager of the instru-
mentation division,
Ampex Corporation. i

Associated until #
last September with
the electronics divi-
sion of Bing Crosby
Enterprises, Mr. Da-
vis has been active #
in company sales :
since 1948. His ear-
lier experience includes two years in
charge of the Naval Air Transport
Service Radar Lab. at Oakland Airport
in" California.

An electrical engineering graduate
of the University of California at Los
Angeles, he holds memberships in the
Institute of Radio Engineers, Instru-
ment Society of America, and Ameri-
can Institute of Electrical Engineers.
VICTOR H. POMPER has been elected
vice-president of Hermon Hosmer
Scott, Inc., manufacturers of electronic
instruments and high-fidelity ampli-
fiers, tuners, and turntables. He will
continue as a director of the corpora-
tion and will be responsible for over-all
marketing, manufacturing, and per-
sonnel activities.

Mr. Pomper joined the company in
1950 as sales engineer, and successive-
ly was sales manager and assistant
general manager. He received his
bachelor and master degrees in elec-
trical engineering from the Massachu-
setts Institute of Technology, where
he was elected to Tau Beta Pi and
Eta Kappa Nu, honorary engineering
fraternities.

A registered professional engineer in
Massachusetts, he is a Senior Member
of the Institute of Radio Engineers, a
member of the Acoustical Society of
America, and belongs to several other
national organizations in the field.

EE S

R. K. BURNS has been appointed to the
position of distributor sales manager
of Gramer-Halldor- .
son Transformer
Corporation, accord-
| ing to an announce-
ment by the presi- :
dent of the firm. -
Mr. Burns is no

newcomer to the =
electronics parts &3 7
| field. Prior to his = :

| joining this organization, he had a
background of 19 years with Belden
Manufacturing Company, calling on
distributors as district manager in ma-
jor territories in the United States.
PACO ELECTRONICS COMPANY, INC.,

| a newly formed division of the Preci-

www americanradiohistorv com

Industry

MO e i
sion Apparatus Company, has launched
a new line of electronic test instru-
ments in kit form.

These kits are expected to find wide
application in radio and TV servicing,
hi-fi custom building and service, elec-
tronic hobbies and amateur radio,
science education and technical schools,
as well as industrial testing and qual-
ity control.

In designing, engineering, packaging,
and market researching the new kit
line, the company has drawn heavily
on the parent organization’s 25 years
of experience ‘in the manufacture of
test instruments and meters. Particular
attention has been paid to ruggedness,
ease of operation, simplicity of assem-
bly and wiring, as well as appearance.

R. H. 6. MATHEWS has been named
manager of a newly formed high-fidel-
ity radio-phono-
graph department of
the television-radio
division of Westing-
house Electric Cor-
poration.

Mr. Mathews
comes to the firm
from the Magnavox
Company, with .
which he had been associated for the
past three and one-half years in the
capacities of director of the high-fidel-
ity division, and assistant to the vice-
president and general manager, tele-
vision-radio-phonograph division.

Having spent practically all of his
adult life in radio and electronics, he
brings to his new position a strong
background of engineering, sales man-
agement, sales promotion, advertising,
and administration in this field.

L

P

ASSOCIATION OF ELECTRONIC PARTS
AND EQUIPMENT MANUFACTURERS,
INC. has elected its officers to new po-
sitions at the group’s first meeting as
a not-for-profit corporation.

A. N. (Bud) Haas, Bud Radio, was
named president. Helen Staniland
Quam, Quam Nichols Co., was elected
first vice-president. Ken Hathaway,
Ward Leonard, was re-elected treas-
urer, and Kenneth C. Prince was re-
named executive secretary. Gail Car-
ter, Merit Coil & Transformer, was
elected to the new position of second
vice-president.

Karl Jensen, Jensen Industries, was
named to serve from August, 1957 to
August, 1959 as one of two EP&EM
representatives on the Electronic In-
dustry Show Corporation, sponsors of
the annual Electronic Parts Distrib-
utors Show.

In addition, nine directors also were
chosen. They are: Wilfred Larson,

RADIO & TV NEWS
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24 exciting pages of up-to-the-minute in-
formation are contained in this brand
new booklet—RCA Transistors and
Semiconductor Diodes—one of the new-
est members of the RCA family of
authoritative publications.

Whether you are a student, service technician, experimenter,
radio amateur, or design engineer—you’re sure to profit from
the wealth of knowledge in the sections on Characteristics and
Theory. Of special interest, too, is the Transistor Interchange-
ability Directory, which lists more than 500 types produced
by 27 different manufacturers. There is valuable experience
to be gained in building your own transistor sets. And 20 of
the latest tried-and-tested circuits with all parts values, in-
cluding coil and transformer details, are given in this RCA

booklet.

For your next transistor project, remember that RCA supe-
rior-quality TRANSISTORS are now available through your

RCA distributor.

GET YOUR COPY TODAY. 0NI.Y2€¢ AT YOUR RCA DISTRIBUTOR!

®TRAN SISTORS

RADIO CORPORATION OF AMERICA

Semiconductor Division =«

June, 1957

Somerville, N. J.

WwWwWwW americanradiohistorv com

THESE 20 CIRCUITS!
Code-Practice Oscillator e 2-Stage Unneutralized
Hearing Aid 455-k¢ |F Amplifier
Grid-Dip Meter 1-Stage Neutralized

ke IF Ampli
Phonograph Amplifier oy Amplifie]

Ph raph Preamplifier 4-Transistor Receiver
CIRCELES e Telephone-Pickup Amp.

6-Transistor Receiver
Three-Tube, Two-
Transistor Receiver
2-Stage 10.7-mc IF Amp.
® |F ond Broadcast-Band
Signal Tracer
Microphone Preamplifier
e RF and Mixer-Oscillator
Stages for 3-Band
Receiver

2-Transistor Receiver
High-Gain Low-
Distortion Low-Drain
Audio Amplifier
Portable Low-Drain
High-Voltage

Power Supply
Sensitive Relay
High-Gain
Transformerless Signal-
Tracing Probe

HANDY TABLE OF POPULAR RCA TRANSISTORS

Class A AF amplifier........cccoceienes 2N77,
2N104, 2N105,
2N206, 2N215
_2N175, 2N220
_.2N109, 2N217,
2N270
Class A 455-Kc IF amplifier................ 2N139, 2N218
Converter in 540-t0-1640-Ke band 2N140, 2N219
Class A RF amplifier. 2N247
Push-pull Class B Power amplifier.......2N301, 2N301- A

Class A Low-noise AF amplifier....
Push-pull Class B AF amplifier.

RCA Commercial Engineering, Section F-41-NN
415 South 5th Street
Harrison, New Jersey

| am enclosing 25 cents in coin. Please rush my
copy of the new 24-page booklet “RCA Transistors
& Semiconductor Diodes’”’, Form SCD-108.

Name . ...

|
|
U I |
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the
PRECISTON

model

68

VTVM

METAL CASED

® Peak-to-Peak Voltage Ranges
up to 3200 volis peak-to-peak

® Extra-Large 51/3” Wide-Angle Meter

easy-reading, long scales

® High-Impedance Voltage Ranges (AC and DC)

up to 1200 volts

® Measures Resistance up to 1000 Megohms
in 5 overlapping ranges

® Zero-Center Reference Ranges
simplify FM discriminator balancing

Model 68: In rugged, blue-gray ripple-
finished steel cabinet. Size 578”x734”
x3%2”. Complete with tubes, internal
ohmmeter battery and detailed instruc-
tion manual. Net Price .$

Accessories Available for Models 68 & 78

RF-12 High Freq. Probe..Net Price: $10.95
TV-4 High Volt. Probe....Net Price: 14.75
Send for free 1956 catalog with detailed
descriptions and specifications of the entire
Preciston line of test instruments for in-
dustry and electronic service-maintenance.

- - —— i == e —— — —

1
1
!
l
|
|
1
1
1
i
1
f
!
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Model 78

Battery-Operated
VTVM

A must where power
line is not available
or where power line
connection is unde-
sirable. Provides
every modern VIVM
function. Metal
cased.Rugged.

Net Price ... $62.50
{including Batteries)

W PRECISTON Apparaius Company, Inc.

70-31 84th Street, Glendale 27, L. 1.,

Export: 458 Broadway, New York 13, N.Y., U.S.A. ® Cables: MORHANEX
Canada: Atlas Radio Corp. Lid, e 50 Wingold Ave., Toronto 10, Ontario

N. Y.

www americanradiohistorv com

Switcheraft; Ted Rossman, Pentro:n
Corp.; Robert Svoboda, Amphenol; Roy
Laird, Ohmite; ILes Thayer, ‘Belden
Mfg.; Earl Templeton, P. R. Mallory;
Karl Jensen, Jensen Industries; Ralph
Hill, Grayhill;, and Norman Ackerman,
Perma-Power.
* * *

E. A. LINK, founder and chairman of
Link Aviation, Inc., "has been elected
to the newly cre-
ated post of vice-
chairman of the
board. He has also
been appointed to
the executive com-
mittee of General
Precision Equipment
Corporation, parent
organization of the
firm, according to the announcement.

Mr. Link is the originator of aerial
trainers and simulators, and received
the United States Air Force’s highest
civilian award, the Exceptional Service
Award, in 1954.

& & Ed

RADIO-ELECTRONICS-TELEVISION MAN-
UFACTURERS ASSOCIATION has pro-
posed that its name be changed in
recognition of industry trends.

The board of directors, upon the rec-
ommendation of the set, military prod-
ucts, and technical products divisions,
referred to the organization committee
a proposal that the present name be
changed by substituting ‘“Electronics”
for the present “Radio-Electronics-
Television” in the interest of simplic-
ity, and in keeping with the growing
diversity of the products of the entire
industry.

The organization committee was
asked to consider the proposals and
make its recommendations to the board
of directors at its next meeting. Among
the new names suggested were “Elec-
tronic Industry Association” and ‘“Elec-
tronic Manufacturers Association.” If
a name change is approved by the.
board, it will be submitted to the mem-
bership before being adopted.

LAMOTTE T. COHU, president of Kay
Lab., was elected head of the newly
formed Cohu FHlec-
tronics, Inc.

Mr. Cohu said that
the new corporation
was formed to pro-
vide financial and
business manag e-
ment for electronics
manufacturing and
development firms.

He has headed the senior firm for
approximately two years. Prior to his
joining the company, he was a former
president of American Airlines, TWA,
Convair, and Northrop Aircraft.
NATIONAL ELECTRONIC DISTRIBUTORS
ASSOCIATION has moved to 343 South
Dearborn Street, Chicago 4, Ill. . ..
The Mincom Division of MINNESOTA
MINING & MANUFACTURING CO. moved
into new quarters at 11701 Mississippi
Avenue, West Los Angeles, Calif. . . .
A new 25,000 square foot plant for

RADIO & TV NEWS
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WHERE
Would You
he Today
in Radio-TV

~ Electronics

IF...

you had sent for

this FREE Valuable Booklet 12 Months Ago

Thousands of men did send ! :
for it. They read it. And I CAPITOL RADIO ENGINEERING INSTITUTE To help us answer your requesty
now 'hey are a full year I ECPD Accredited Technical Institute Curricula. Founded 1927 infe“igenﬂy, pleaée give the fol"l
ahead in their march toward: ; Dept. 116-D 3224 16th St., N.W., Washington 10, D. C. lowing information: l
e 2 hetter joh ] | emploveD l
Please send me your course outline and FREE lllustrated Booklel | BY o o i |

o hetter pay | “Your Future in the New World of Electronics” ... describing
. I opportunities and CREl home study courses in Practical Electronics | I
° pmmotmn | Engineering Technology. J ;;E{SSEES; VG N

. CHECK [ Electronic Engineering Technalogy
o gpreater security l FIELD OF { [ Broodcast (AM, FM, TV) Engineering Technology |
GREATEST { [ Television Engineering Technology SCHOOL
L4 greater conﬁdence l INTEREST [ Aeronautical Electronic Engineering Technology | BACKGROUND :
o hetter living for I 1
i e __ _ | ELECTRONICS

self and family [ o aeeaasaaaaratat R e Ea R semeneseaihge EXPERIENGE oo oo oo o e o A
All these benefits can be yours b Gireet |
.+« o if you act now to see what i IN WHAT BRANCH OF ELECTRONICS |
fhe rqpidly equnding ﬂe'd of l L1 R ,,A__Zone____sfdfe_ --- ARE YOU MOST INTERESTED? l
Electronics offers you. Take that | crect: 0 Home Stay 0O Residence Schook O Korson Veteran | e )
first big step this minute. No | |
Ob“gaﬁon Whatsoever! L——-——————————i———— i————-—-——-————-‘
June, 1957 » 3
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The Case o0 The Serviceman
- WHO K

=

EPT IT CLEAN!

The fringe area Jones family wanted
TV entertainment but got “'snow’’.
When Junior's favorite show was
ruined once too often, the service-
man was called in_

He pointed out that even with a good
antenna weak signals are affected by
line loss and noise, making good re-
,ﬂ ception impossible . . . recommended a
7 Jerrold DE-SNOWER.

Antenna
mounted, the DE-
SNOWER cap-
tures the signal
before loss and
noise affect it, de-
livers it to the set
over shielded
coax , , , provid-
ing snow-free
pictures.

L
=

‘T‘.?

Thanks to the
serviceman
and Jerrold
the Joneses get
high fidelity
color and
black and
white pictures
every time!

e co F ND)
THE JERROLD DE-SNOWER

A high profit pre-amplifier accepted everywhere!
Combines 25 db gain with low noise input—only
6 db. No AC outlet or separate wiring on mast. -

Available in 3 models—Single Channel; Broadband Chs. 2-6, Broad-
band Chs. 2-13. Packed complete with remote 24 volt power supply.

See the DE-SNOWER line at leading distributors or write direct for
dllustrated brochure to: Dept. P. D. #6

JERROL D

ELECTRONICS CORPORATION
23rd & Chestnut Sts. Philadelphia 3, Pa..
LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING

32
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REK-O-KUT is scheduled to go into oper-
ation soon. The plant will be at 108th
St. and 39th Avenue in Queens, N.Y.
... JERROLD ELECTRONICS CORPORA-
TION has formed an instruments and
test equipment division . . . The elec-
tronic systems division of SYLVANIA
ELECTRIC PRODUCTS INC. announces
the establishment of a new reconnais-
sance systems laboratory at Mountain
View, Calif. . . . GENERAL TRANSISTOR
CORP. purchased a 20,000 square foot
building, and the adjoining 20,000
square feet of ground at 91-27 138th
Place, Jamaica, N.Y. The firm's execu-
tive and administrative offices are now
being moved into the new quarters . . .
BLONDER-TONGUE LABORATORIES con-
solidated its engineering, manufactur-
ing, and administrative operations at
9-25 Alling Street, Newark, N.J. . ..
SPERRY RAND CORPORATION announces
plans for the construction of a new
150,000 square foot plant near Bristol,
Tenn. ... RAYTHEON MANUFACTURING
COMPANY announces that construction
is under way on its 42,000 square foot
electronic laboratory at Santa Barbara,
Calif. . . . Expansion plans for THE
BABCOCK & WILCOX COMPANY'S re-
search center are in the offing . . .
Establishment of the PACKARD BELL
COMPUTER CORPORATION, an affiliate
of PACKARD-BELL ELECTRONICS COR-
PORATION, has been announced. The
new facility is located at 11766 West
Pico Blvd., West Los Angeles, Calif. ...
DIAMONITE PRODUCTS MANUFACTUR-
ING COMPANY has opened research
laboratory, product development, and
pilot production facilities in connection
with its recently occupied manufactur-
ing plant. Coincident with the opening
of the research laboratories, general of-
fices of the company have moved to
larger quarters at 1232 Cleveland Ave-
nue, N. W., Canton 3, Ohio . . . CBS-
HYTRON, tube and semiconductor man-
ufacturing division of COLUMBIA
BROADCASTING SYSTEM, INC., an-
nounces a consolidation of all packing,
shipping, testing, and warehousing op-
erations of its receiving tube plants in
Salem, Danvers, and Newburyport,
Mass. in a modern warehouse on Parker
Street in Newburyport . . . BECKMAN
INSTRUMENTS, INC. is now located at
325 North Muller Avenue, Anaheim,
Calif.
Ed ES Ed
THE DATICS CORPORATION, serving
government, science, and industry in
data reduction, research, and develop-
ment in the computing, data reduction,
and data processing fields, scientific
computation, data processing, and con-
sulting services has been formed. The
firm is located at 6000 Camp Bowie
Blvd.,, Fort Worth, Texas ... AMPEX
CORPORATION has finalized plans for
the formation of a completely inte-
grated subsidiary company devoted ex-
clusively to products designed for
the consumer retail market. The new
firm is known as AMPEX AUDIO, IN-
CORPORATED, and is located at Sunny-
vale, Calif. Phillip L. Gundy, who is a
vice-president of the parent company,
is the president . . . EL-TRONICS, INC.
(Continued on page 134)
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NEW! 12-WATT Williamson-type HIGH
FIDElITYVINTEGRATED AMPLIFIER HF12

with Preamplifier,
] Equalizer &
b i
Control S%mqr;
KIT*34* WIRED *57°
Compact, beautifully packaged & styled. Provides
complete “front-end” facilities and true high
fidelity performance. Direct tape head & mag-
netic phono inputs with NARTB (tape) & RIAA
(phono) feedback equalizations, 6-tube circuit,
dual triode for variable turnover bass & treble
feedback-type tone controls. Output Power: 12
w cont., 25 w pk. IM Dist. (60 & 6000 cps @ 4:1):
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w.
Freq. Resp.: 1 w: =0.5 db 12 ¢ps — 50 ke; 12 w:
#+0.5 db 25 cps — 20 kc. Harmonic Dist: 20 cps:
9% @ 42 w; 4% @ 2.5 w; 30 cps: 2% @ 11 w;.
1A% @ 6.3 w; 40 cps: 1% @ 12 w; 4% @ 9.3 w;
2000 eps: V2% @ 12 w; 10 ke: 1% @ 10 w; 1%
@ 6 w. Transient Resp: excellent square wave
reproduction (4 usec rise-time); negligible ring-
ing, rapid scttling on 10 kc square wave. Inverse
Feedback: 20 db. Stability Margin: 12 db, Damp-
ing Factor: above 8, 20 cps — 15 kc. Speaker
Conncctions: 4, 8, 16 ohms. Tone Control Range:
@ 10 k¢, =13 db; @ 50 cps, =16 db. Tubes:
2.ECC83/12AX7, 1-ECCB2/12AU7,2-EL84,
1-EZ81. Size: HWD: 34" x 12”7 x 814”, 18 lbs.
COMING SOON

NEW! 50-WATT
Ultra-Linear
HIGH
FIDELITY
POWER
AMPLIFIER

HF50 KIT *57° WIRED *87°%

Like the HF60 shown below. the HF50 features vir-
tually absolute stability. flawless transient re-
sponse under either resistive or reactive (speaker)
load, & no bounce or flurter under pulsed condi-
tions. Extremely bigh quality output transformer
with extensively interleaved windings, 4, 8, & 16 ohm
speaker connections, grain-oriented steel, & fully potted
in seamless steel case. Otherwise identical to HF60.
Output Power: 50 w cont.. 100 w pk. IM Distor-
tion (60 & 6000 cps @ 4:1): below 1% at 50 w; 0.5%
@ 45 w. Harmonic Dist.: below 0.5% between 20
cps & 20 kc within ! db of rated power. Freq. Resp.
at 1 w: £0.5 db 6 cps —60 ks; 0.1 db 15 cps —30
ke at any level from | mw to rated power; no peaking
or raggedness outside audio range. All other specs
identical to HF60 below. Matching Cover E-2
$4.50.

The specs are the proof...
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HIGH FIDELITY PREAMPLIFIER
#nre1a KT 224% wieo $37%°

with Power Supply: #HFs1 KiT *29%, wireo $44%°

Will not add distortion or detract from the wide-
band or transient response of the finest power
amplifiers at any control settings, High Juality
feedback circuitry throughout plus the most com-
plete control % switching facilities. Heavy-gauge
solid brushed brass panel, concentric controls,
one-piece: brown cnamel steel cabinet for lasting
attractive appearance. Feedback-type, sharp cut-
off (12 db/octave) scratch & rumble filters. Low-
distortion feedback equalization: 5 1nost common
recording curves for LPs & 78s including RIAA.
Low-distortion feedback tomé controls: provide
large boost or cut in bass or treble with mid-freqs
& volume unaffected. Centralab printed-circuit
Senior *‘Compentrol’”’ loudness control with con-
centric level control. 4 hi-level switched inputs
{tuner, tv, tape, aux.) & 3 low-level inputs (sepa-
rate front panel low-level input sclector permits
concurrent use of changer & turntable). Proper
pick-up loading & atenuation provided for all
quality cartridges. Hum bal. control. DC super-
imposed on filament supply. 4 convenienze out-
lets. Extremely flat wideband freq. resp.: =1 db
8-100,000 cps; *=0.3 db 12-50,000 cps. Extremely
sensitive. Negligible hum, noise, harmonic or IM
distoxtion, Size: 4-7/8” x 12-5/16” x 4-7/8". 8 Ibs.

NEW

See the “BEST BUYS" NOW
IN STOCK at your nearest
distributor. Fill out coupon on
other side for FREE CATALOG.

COMPLETE with FACTORY-BUILT CABINET—
2-WAY HI-FI SPEAKER SYSTEM. #HFs1 *39%

Genuine 2-way book-shelf size speaker system. Jensen heavy
duty 8 woofer (6.8 oz. magnet) & matching ‘ensen com-
pression-driver exponential horn tweeter with level control.
Smooth clean base & crisp extended h ghs free of coloration
or artificial brilliance. Factory-built tuned bass reflex birch
hardwood cabinet (not a kit) constructed to hgh quality
standards. Neutral acoustical grille cloth frzamed by a smooth-

S by

o NEW
— 60-WATT Ultra-Linear
HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO TO-330 OUTPUT TRANSFORMER

KIT #72% WIRED *99°°

Superlative performance, obtained through finest
components & circuitry. EF86 low-noise voltage am-
plifier direct-coupled to 6SN7GTB cathode coupled
phase inverter driving a pair of Ultra-Lincar connected
push-pull EL34 output tubes operated with fixed
jias. Rated power output: 60 w (130 w peak).
IM Distortion (60 & 6000 cps at 1:1): less than 1%
at 60 w; less than 0.39, at 50 w. Harmonic Distor-
tion: less than 0.5% at any freq. between 20 cps &
20 kc within 1 db of 60 w. Sinusoidal Freq. Resp.:
at 1 w: £0.3db 5 cps —100 ke; =90.1 db 15 cps to
35 kc at any level from 1 mw to rated power; no
peaking or raggedncss ouiside audio range. Square
Wave Resp.: excellent from 20 cps to 25 ke, 3 usec
rise-time. Sensitivity: 0.55 v for 60 w. Damping
Factor: 17. Inverse Feedback: 21 db. Stability Mar-
gin: 16 db. Hum 90 db below rated output. ACRO
T0-330 Output Transformer (fully potted). Speaker
Taps: 4, 8, 16 ohms. GZ34 cxtra-rugged rectifier
(indirectly-heated cathode eliminates high starting
voltage on electrolytics & delays B+ until amplifier
tubes warm up). Input level control. Panel mount
fuse holder. Both bias and DC — balance adjust-
ments. Std octal socket provided for pre-amplifier
power take-off. Size: 7 x 14” x 8”. 30 lbs. Matching
cover Model E-2 $4.50.

i -
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sanded solid birch molding. Freq. Resp. measured 2 ft. away

NEW!
50-WATT
Ultra-Linear
HIGH-

: ~ FIDELITY
INTEGRATED POWER AMPLIFIER HF52

with Preamplifier, Equalizer & Control

KIT $69% WIRED *109**  Section

Combines a power amplifier section essentially
identical to the HFS50 power amplificr with a
preamp-cqualizer control scetion similar to HF20
below. Provision for use with electronic crossover
network & additional amplifier(s). See HF50 for
response & distortion specs; HF60 for square wave
response, rise-time, inverse fcedback, stability
margin, damping factor, speaker connections;
HF20 for preamplifier, equalizer & control section
description. Hum & noise 60 db below rated out-
put on magnetic phono input (8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).

Matching Cover E-1 $4.50.

NEW
COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ultra-Linear Williamson-Type
HIGH FIDELITY AMPLIFIER #HF-20

KIT *49°% WIRED *79%

A low-cost, complete-facility amplifier of the
highest quality that sets a new standard of per-
formance at the price, kit or wired. Rated Power
Output: 20 w (34 w peak). IM Distortion (60 &
6000 cps/4:1) at rated power: 1.3%. Max. Har-
monic Distortion between 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid-band
Harmonic Distortion at rated power: 0.3%. Power
Response (20-w) : ==0.5 db 20-20,000 cps; 1.5 db
10-40,000 cps. Freq. Resp. (V4 w): 0.5 db 13-
35,000 cps; 1.5 db 7-50,000 cps. 5 fcedback
equalizations for LPs & 78s. Low-distortion fecd-
back tone controls: large boosts or cuts in bass or
treble with mid-fregs. & volume unaffected. Loud-
ness control & separate level set control on front
panel. Low Z output to tape recorder. 4 hi-level
switched inputs: tuner, tv, tape, aux; 2 low-level
inputs for proper loading with all cartridges. Hum
bal. eontrol. DC superimposed on filament supply.
Extrerucly fine output transformer: interleaved
windings, tight coupling, careful balancing, grain-
oriented steel. 818" x 15" x 10”. 24 1bs.

Matching cover Model E-1, $4.50.

e

on principal axis in anechoic chamber with 1 watt input
—Woofer: =4 db 80-1800 cps; Tweeter: 2 db 2800-10,000
cps; Crossover Region: 1800-2800 cps, shift in level over
this region depends on tweeter level control setting. Power-
handling capacity: 25 watts. Size: 23" x 11”7 x 97, 25 lbs. Wir-
ing Time: 1S min.

Prices 5% higher on West Coast.

S E/

June, 1957

84 Withers Street, Brooklyn 11, N. Y.

Turn page for other EICO ad,
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for COLOR & Mondchrome 'I'V servicing

FREE CATALOG

shows you HOW TO SAVE 50%
on 50 models of top quality

professional test equipment.
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MAIL COUPON NOW!

NEW!
TV-FM SWEEP
' GENERATOR &
.o | MARKER #368

L9 E 2 3y WIRED

G R 4

Entirely electronic sweep circuit (no mechanical
devices) with accurately-bijased increductor for
cxcellent linearity. Extremely flat RF output: new
AGC circuit automatically adjusts osc. for max.
output on each band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
climinate parallax. Swept Osc. Range 3-216 mc in
5 fund. bands. Variable Marker Range 2-75 mc in
3 fund. bands; 60-225 mc on harmonic band. 4.5
me¢ Xtal Marker Ose., xtal supplied. Ext, Marker
provision. Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing, Attenuators: Marker Size,
RF Fine, RF Coarse (4-step decade). Cables: out-
put, ’scope horiz.,, ’scope vertical. Deep-etched
satin aluminum panel; rugged grey wrinkle steel
cabinet.

W

SIGNAL GENERATOR. ==
#324 el @
KIT WRED =5 @
$94% s3g e ¥ @ @7

150 ke to 4335 mc with ONE gencrator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
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 mc; 1 harmonic
band 111-435 me. Freq. accurate to £1.5%; 6:1
vernier tuning & exccllent sprcad at most immpor-
tant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RT osc.
direcetly platc-modulated by K-follower for
improved mod. Variable depth of int. mod. 0-30%
by 400 cps Colpitts osc. Variable gain ext. ampli~
fier: only 3.0 v needed for 30% mod. Turret.
mounted eoils slug-tuned for max. accuracy. Fine
& Coarse (38-step) RF attenuators. RT output
100,000 uv; AF sine wave output to 10 v. 50-ohm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

NEW! RF :

TURN PAGE
FOR'  MORE
EICO. VALUES.

Pricés 5% hi_g'i:gv on,West Ldast,

NEW! DYNAMIC
CONDUCTANCE
I TUBE & TRANSISTOR
TESTER #666

[l s
COMPLETE with steel cover and handle.

SPEED, ease, unexcelled accuracy & thoroughness.
Tests all recciving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultaneous sel of any 1 of 4 combina-
tions of 3 plate voltages, $ screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New serics-string voltages: for 600,
450, 300 ma types. Scnsitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint connec-
tion of each tube pin. 10 pushbuttens: rapid insert
of any tube element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-element leakage
in ohms. New gear-driven rollchart. Checks n-p-n &
p-n-p transistors: separate meter readings of col-
lector leakage current & Beta using internal dc
power supply. Decp-etched satin aluminum panel;
rugged grey wrinklesteel cabinet. CRA Adapter 84.50

NEW!
COLOR .
and Monochrome

DCto 5MCLAB & TV
5 OSCILLOSCOPE

460
KIT WIRED
$7995 s] 2950

o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 ke (ext: cap. for range to 1 cps); pre-
set TV V &H pesitions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; filter; bezel fits std photo equipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull
hor. ampl., flat to 400 ke, sens. 0.6 rms mv/in.
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps

=

a4

4,

e

outputs. Astig. control. Retrace blanking. Phasing |

control.

NEW! PEAK-to-PEAK
VIM #232 & UNI-
PROBE (pat. pend.)
(1) WIRED
. %29%
Half-turn of probe tip selects
DC or AC-Ohms.

Uni-Probe — exclusive with

all functions! .

Latest circuitfy, high sensitivity & precision, .wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 414" meter, can’t
burn-out circuit. 7 non-skip ranges on every
function. 4 functions: +-DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% preeision ceramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sine waves: 0.4, 14, 42, 140, 420,
1400, 4200.. DC/RMS sine volts: 0-1.5, 5, 15, 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. Deep-etched satin aluminum -panel,

B rugged grey wrinkle steel cabinet.

: §end foiine
'FREE CATALOG
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KiT WIRED
$] 0995

5” PUSH-PULL
0SCILLOSCOPE
- #425
KIT $44.95
Wired $79.95

7” PUSH-PULL
OSCILLOSCOPE
#470
KIT $79.95
Wired $129.50

R e
TUBE TESTER
3625

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

: Sep. volt-
meter &
ammeter
KIT
$29.95

Wired
$38.95

6V & 12V BATTERY ELIMINATOR &
CHARGER 1050

Sep. hi-gain RF
. &lo-gain audio
inputs,
¢ . Special noise
se | locator. Calibra-
@, ted wattmeter,

. KIT$2495
Wired $39.95

DELUXE MULTI-SIGNAL TRACER #147

s N A T AT S e D
20,000 Ohms/Volt
MULTIMETER 3565

KIT 24.95
Wired $29.95

ﬁ 1000 Dhms/Volt

MULTIMETER
H536
KIT $12.90
Wired $14.90

54995 !

EICO — only 1 probe performs’

e 80 ]

...~ Reads 0.5 ohms

. e 500 megs, 10

Ty W mmid—5000 mid,

<y« - power factor.

KIT

$19.95
Wired

= s $29.95

R-C BRIDGE & R-C-L COMPARATOR
349508

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

SCOPE PROBES

Damodulator .. $5.75
Direct .. $3.95
$5.75

Show me HOW TO SAVE 50% on Test Equip-
- ment ond Hi-Fi. Send me FREE Catalog and
naome of neighbothood distributor. ]
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counter power supply should have

are: 1. small size, 2. light weight,
3. small initial cost, 4. economical op-
eration, 5. long and trouble-free life,
and 6. easily obtained batteries.

A comparison of the various types
of power supplies (high-voltage bat-
tery, vibrator type, vacuum-tube os-
cillator type, and transistor oscillator
type) shows that the transistorized
power supply is superior to any of the
other types except that the initial cost
is slightly greater. Because of the low
battery drain, low maintenance costs,
and use of inexpensive batteries, the
operating cost of the transistorized
type is so much lower that this dis-
advantage is minor.

The geiger counter to be described
is built around an eflicient transistor-
ized power supply designed to reduce
the battery drain to a minimum. All
parts, except the shoulder strap, are
standard easy-to-get items and are op-
erated well below their ratings to in-
sure long trouble-free operation. The
shoulder strap shown above is a spe-
cial item and is not available at any
of the regular suppliers but could be
improvised or substituted.

SIX desirable features which a geiger

Circuit Description

As can be seen in the schematic of
Fig. 3, the transistor (V) is in a con-
ventional class C Hartley oscillator
circuit operating between 30 to 100
cycles-per-second. The potentiometer,
R., controls the output voltage level
by controlling the oscillator frequency.
Resistor R, sets a limit on the mini-
mum resistance in the transistor base
circuit, and thus sets a limit on the
maximum collector current. The ac-
tual value of R, was selected so as to
limit the collector current to about 10

June, 1957

By J. E. PUGH, JR.

Simple unit for summer prospecting uses transistor
oscillator supply and features long battery life.

ma. maximum when B: =9 volts, and
at the same time to permit the full V.
anode voltage of 900 volts to be ob-
tained when the battery voltage drops
to 6 volts.

The a.c. voltage developed across the
primary of T. is approximately equal
to the battery voltage since the oscil-
lator operates class C. This voltage is
stepped up about 16 to 1 in the sec-
ondary of 7. and is then fed to the
rectifier circuit. The rectifier is of the
voltage-multiplier type giving a mul-
tiplication of 10, thus the total voltage

multiplication of the entire circuit is
about 160. The rectifier circuit is such
that the voltage across each of the
associated capacitors, C: to C., 1S one-
fifth of the output voltage. This per-
mits capacitors with a lower voltage
rating to be used. In addition, the
peak inverse voltage across each of
the rectifiers is well below the maxi-
mum permissible value to insure long
component life. This also keeps the
input power low because the losses in
each rectifier go up rapidly as the
voltage across it increases.

Fig. 1. Side view of completed unii shown with case removed.

www americanradiohistorv com
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Fig. 2. Top view of unit's subpanel.

The d.c. output from the rectifier
circuit is filtered by Rs; and Ci and is
then fed to V., the geiger counter tube.
This filter reduces the a.c. ripple to
less than 1%. When measured across
the headphones, this ripple is more
than 60 db below the level of the
geiger tube output pulse at which
point it is just audible.

The string of neon lamps, PL. to
PLy,, limits the voltage across V. to ap-
proximately 900 volts. This voltage
can be made greater or smaller in 75
volt steps by increasing or decreasing
the number of neon lamps. Thus if a
300 volt geiger tube were used, four
neon lamps- would be required. The
operation of this circuit is very sim-
ple. Potentiometer R. is adjusted until
the voltage across the string of neon
lamps is just below the value needed
to fire the lamps. At this point the V.
anode voltage is at the pre-determined
level, and since the lamps are not
firing, the current through them is
zero, which means that they do not
put a drain on the battery during nor-
mal operation. Compared with the
conventional voltage regulator, this
limiter has several advantages—and
one disadvantage. The disadvantage
is that it does not have automatic con-
trol over the high voltage level while
the voltage regulator does—over a
limited range. This lack of automatic
control means that under normal op-
erating conditions R. will need a slight
adjustment about every 80 to 100
hours of use to compensate for the
normal drop-off in battery voltage. In
contrast the voltage limiter costs less
to build, less to operate, and does not
require a meter for adjusting to the
optimum operating point.

The RC network, R, and Cy;, is used
to minimize the current through the
neon lamps when they fire. This re-

Fig. 3. Complete schematic diagram of the transistorized geiger counter unit.
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CK\IIC2>26 PL2 TOPLII
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HEADPHONES

Ri—4700 ohm, V4 w. res.

R:—100,000 ohm pot

R+—220,000 ohm, V45 w. res.

Ri—4.7 megohm, V5 w. res.

Cr—10 ufd., 25 v. elec. capacitor (Sprague
TV A-1204)

Co—.5 ufd., 200 v. capacitor ( Aerovox P82Z)

C3s—100 ufd., 12 v. elec. capacitor (Aerovox
SRE Bantam)

Cj, Cs, Cs, Co, Cs, Co, Cu, C1z, C22, C13—.1 pfd.,
400 v. capacitor (Mallory PT-401 Plascap)

C1—.035 ufd., 1000 v. elec. capacitor (Sprague
10TM-535)

Cu5—500 pufd., 600 v. ceramic capacitor

PLy, PL:, PLs, PL;, PLs, PLs, PL7, PLs, PLs,

PLiw, PLu, PLi2—1/25 watt neon bulb (G-E
Type NE-2)

Ji—Phone jack '

Pi—Phone plug (Switchcraft right-angle Type
220)

SRi, SR:, SRs, SRy, SRs, SRs, SR7, SRs, SR,
SR10—20 ma. selenium rectifier (Federal
1159 or International 5U1, see text)

S1+—S8.p.s.t. toggle switch

B1—9 volt battery (six size C flashlight cells)

Headphones—24,000 ohm headphones ( Trimm
“Featherweight”)

T+—Transformer (A Triad uncased miniature
audio unit, Type T-2 or T-2X, was used)

Vi—" p-n-p” transistor (Raytheon CK722)

Ve—Geiger counter tube (Raytheon CK1026)

36

www americanradiohistorv com

sults in a more easily made and a
more precise, output voltage setting
than would be possible if the neon
lamps were permitted to load the high
voltage circuit excessively when they
fire, and at the same time it keeps the
V: output pulse, as would be developed
across the headphones, at a high
level.

The geiger tube is a low-cost halo-
gen-quenched type. It will have a very
long life since it is not affected by the
number of counts nor by accidental
over-voltage as it can go into continu-
ous discharge without being damaged.
The output pulse is of sufficient am-
plitude that an amplifier is not needed
for headphone monitoring. If the
builder wishes, one of the very small
speakers now available can be used
instead of the headphones by adding a
stage of amplification.

It will be noticed that the amplitude
of the geiger tube pulse decreases
slightly with an increase in the count
rate. This is a normal condition in
this tube and has been minimized by
making R, large.

Six small flashlight cells (size C)
are used to supply the transistor with
9 volts. This voltage was selected so
as to keep the collector current at a
low value-—normally less than 6 ma.—
thereby keeping the battery drain low.
When the battery has dropped to 6
volts this current is less than 10 ma.
for the full 900-volt V. anode voltage.
Tests show that the battery life will
exceed 600 hours when used 40 hours
per week. A considerable reduction in
size is possible by using size Z penlite
cells, one set of which should last
through a prospecting season.

Construction

The smallest standard parts obtain-
able are used. Special high-priced sub-
minjature parts are not used, but if
the builder wishes, a considerable re-
duction in size is possible by using
such parts.

The case is a deep drawn aluminum
box with matching cover. It is avail-
able in various sizes at a reasonable
cost direct from the manufacturer—
The Zero Manufacturing Company,
Burbank, California. The bottom and
sides are fabricated from the same
sheet of aluminum without any open-
ings which simplifies the problem of
moisture- and dirt-proofing. One of the
ordinary boxes available at most radio
parts suppliers can be used but will
not be quite as satisfactory in this
respect.

Most of the parts are mounted on a
base made of a good grade of insula-
tion material using turret-type termi-
nal lugs. See Figs. 1, 2, and 5. The in-
sulation material used is XXXP-26 but
any other type with a high insulation
resistance, low moisture absorption,
and moderate mechanical strength will
do. Most of the thin sheets of Bakelite
available at radio parts suppliers will
be satisfactory.

The terminal lugs are USECO tur-
ret lugs and are available at Newark
Electric Company, Chicago, Burstein-
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Applebee, Kansas City, Missouri, and
The Radio Shack, Boston. Four types
of these lugs were used to obtain the
neatest construction. These are: a sin-
gle lug (Type 1350), a double lug
(1300), a small feedthrough (1290),
and a large feedthrough (1320).
Swaging tools (available at these same
suppliers) are used to fasten these
lugs, but if the builder wishes to elim-
inate this investment in swaging
tools, the 1300T lug can be used. This
lug is fastened with a 4-40 nut, and
for the most compact arrangement
this nut should be 344" across the flats
(Walsco 4-40 hex nuts, Item #8804-N).
The first mentioned group of lugs is
available for use with different thick-
nesses of panel while the 1300T is
made in one length only. It can be
used on panels up to %" thick.

The battery boxes are mounted on
a sheet of thin aluminum which is
fastened to the chassis with %"
threaded spacers. This assembly is
mounted to the box cover with 1%”
spacers or two %" spacers arranged
in series.

The layout used permits the geiger
tube to be used in a probe as shown or
to be located inside the case. The
probe is very easy to construct and
the details are shown in Fig. 4 above.
It consists of an aluminum tubing
handle with an end cap, a female coax
receptacle used as the geiger tube
anode connector, a helical #16 bus wire
cathode connector, and a plastic cover
for the geiger tube. The inner con-
ductor of the coax connector will need
to be enlarged slightly to provide a
better fit for the V. anode pin. If
available, a #68 drill can be used for
this job, otherwise a short length of
an ordinary paper clip can be used.
Simply cut off a short straight length
of the paper clip with a pair of di-
agonal pliers and use the cut end for
reaming. After the reaming job is
completed, bend the contact fingers
together slightly with a sharp pointed
tool. The outer shell of the coax con-
nector has a %-28 threaded portion
which is mounted in the section of %"
polystyrene rod as is shown in detail
in Fig. 4.

If a %4 -28 tap is not available, simply
drill a 154" diameter hole and screw
the coax connector in. It will cut its
own thread.

If the counter tube is mounted in-
side the case, a Type 45 Fahnestock
clip can be mounted on the base (in
the middle of the space occupied by
R,;) for use as the anode connector.
The same type helix of #16 bus used
in the probe can be used for the cath-
ode connector.

The builder can choose either of two
suitable rectifiers. The Federal Type
1159 costs less but it is cardboard en-
cased and must be moisture-proofed.
This can be done by first baking the
rectifier in an oven set to 150°F for
about 1 hour. Next the rectifier is
coated thoroughly with paraffin, bees-
wax, or polystyrene coil dope. The In-
ternational Rectifier Type 5U1 (avail-
able at Burstein-Applebee Company,

June, 1957

I"0.0. X 7/871.0. PLASTIC TUBING
3 TURNS #8016 BUS WIRE

4~40 X 174" R.H. SCREWS

.~FEMALE COAX RECEPTACLE

|—ﬂG 108/U CASBLE

7/8" DIA. PLASTIC ROD

Lm.umwum TUBINGLI"0.0. X 049" WALL)

3/8" RUBBER GROMMET

Fig. 4. Details on the construction of the geiger counter probe.

Kansas City, Missouri) is more ex-
pensive but it is smaller and does not
need to be moisture-proofed since it is
plastic encased. The losses in these
units are very low and this may cause
the oscillator frequency to be very
low, resulting in a very slow charging
rate for capacitors C; to Cw If the
initial charging rate is too slow it can
be corrected by connecting about 220
megohms (ten 22 megohm resistors in
series) across the string of rectifiers.

A #6 solder lug ean be used to con-
nect the negative terminal of the bat-
tery to the aluminum mounting plate
at one of the corner posts. This will
provide a convenient point for moni-
toring the transistor current when
construction is completed. This cur-
rent should be approximately 8 to 10
ma. when the switch is first closed. It
should then drop fairly rapidly to 5 or
6 ma. if the 1159 rectifier is used and
to 2 or 3 ma. if the Type 5U1 is used.

Adjustment

1. Loosen the knurled shaft lock
and turn the control maximum coun-
terclockwise.

2. Throw the switch to “on.”

3. Wait about 30 seconds.

4. Rotate the control knob clock-
wise until loud regular clicks are

heard in the headphones. These clicks
are caused by firing of the neon lamps
and are louder than the geiger tube
clicks. The counter tube clicks are
easily identified and no confusion
should result.

5. Back the control off slowly until
these loud clicks are no longer heard.

6. Tighten the knurled lock nut and
start looking for uranium.

After the anode voltage of V: has
reached 900 volts it will usually con-
tinue to rise very slowly for several
minutes. This is a normal condition
and seems to be caused by a slight
change in transistor gain due to in-
ternal heating. All that is required is
to back the control oft slightly—just
enough to stop the neon lamps from
firing.

After 80 to 100 hours of use the con-
trol should be rotated clockwise by a
very small amount to compensate for
the normal loss in battery voltage.

When the batteries are renewed, re-
peat the outlined adjustment pro-
cedure, making sure that the control
has been backed off (counterclockwise)
before throwing the switch to ‘“on.”
This will keep the battery drain at a
minimum and will also reduce the
strain on some of the other compo-
nents.

Fig. 5. Bottom view of unit’s subpanel showing the line-up of
12 neon bulbs. Note also the construction of the battery clips.
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By G. A. BRIGGS
Managing Director
Wharfedale Wireless Works Ltd.

Part 2. Experiments with speaker placement show that

listening room has considerable effect on reproduction.

non-technical way with the human

ear, we naturally arrive at the
room in which the ear is normally used
for listening to reproduced music.
Tonal discrimination must clearly in-
volve an appreciation of what the
room is doing to the sound.

Much has been written on room
acoustics, but I still believe that the
effects are greater than most people
realize.

As the questions of room treatment,
reverberation, and absorption were
fully covered by Mr. H. A. Hartley in
the May and June 1956 issues of this
magazine, there would be no point in
going over the same ground again; I
will therefore endeavor to describe
what actually happens in certain speci-
fied rooms in the hope that readers
may be able to pick up a few useful
hints.

HAVING dealt in a non-medical and

Size of Room

Some textbooks state that to repro-
duce a low-frequency sound the room
must be at least as long as the wave-
length you wish to reproduce, which
means that a 50-cycle note requires a
room nearly 24 feet long. The mini-
mum usually advocated is half a wave-
length, which means a 12-foot room
for good bass down to 50 cycles, and I
agree with this, but I do not agree
that even smaller rooms are adequate.

As a matter of fact, a room about
11 feet long will have a main res-
onance at 50 cycles (with harmonics at
100 and 150 cps) and would tend to
emphasize power-line hum from a
noisy amplifier working into a good
woofer. This, of course, refers to
British power lines. At the 60-cycle
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power line frequency prevalent in the
U. S. the equivalent room dimension
would be 9 feet. It is clear that large
rooms are better than small ones be-
cause the room resonances are lower
in frequency and help to build up the
bass in a region where it is often de-
ficient. Nobody says that a sound is
inaudible if the room length is less
than half the wavelength. It is simply
not so well reproduced.

Concert Halls

The obvious way to avoid small room
effects is to move into a good concert
hall, where it is possible to hear what
a loudspeaker is doing before it is af-
fected by reflections from walls, and
where the room (hall) resonances oc-
cur at much lower frequencies where
they are less harmful. I know of no
quicker or better way of assessing
speaker performance, and I am unable
to understand why nobody else advo-
cates this technique; my voice is still
like one crying in the wilderness.

It is not suggested that the final
choice of one speaker for domestic use
—out of say half a dozen samples—
should be made in a concert hall,
where conditions are different (and su-
perior), but it is claimed that the re-
liable information so obtained can be
applied to good purpose. I remember
testing a speaker system with a new
foam suspension to the cones, com-
pared with a similar system with dif-
ferent cone surrounds, in St. George's
Hall, Bradford, and in Carnegie Hall,
New York, when everybody present im-
mediately heard and appreciated the
difference.

In short, a decision to adopt a new
type of construction—cone, suspension,

www americanradiohistorv com

centering device, or a different cabinet,
baffle, or horn, or even a change to
electrostatic units—can often be made
in a few minutes instead of hours or
days. This is achieved simply by im-
proving the listening conditions.

Many of the effects to be observed
cannot be produced by response curves
taken in anechoic chambers or the
open air.

Readers who do not own concert
halls may wonder how all this affects
them, and I agree it appears to be of
rather doubtful value to amateurs.
But there are thousands of halls which
are used only a few hours a week, and
serious investigators of sound repro-
duction could arrange tests without
abnormal difficulty or expense. They
would at least learn by comparison
something of what a normal living
room actually does to sound waves.

Ordinary Rooms

To get back to earth (before the
Editor starts using his blue pencil), a
general outline of my own listening
room at home is given in Fig. 7. Apart
from the fact that it is usually clut-
tered up with equipment and numerous
loudspeakers (my wife is case-hard-
ened), the furnishings, carpets, and
curtains are normal.

The room measures 20 x 14 x 11 feet,
so the main resonances occur at about
28, 40, and 50 cycles, but the odd shape
at one end helps to break up the hori-
zontal modes.

At A there is a permanent 3-speaker
corner installation, which gives better
results than any speaker ever tested
in any other position in the room—in
spite of the rude things often said
about corners and room resonance. At
B, C, D, and E we do wnot find four
more speakers, but simply one speaker
tested in four positions. This is a
3-speaker sand filled baffle, measuring
34" x 31”7 with 127 sides, with 12”7 and
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10" ‘units facing forward, and a 3"
tweeter mounted on a separate small
baffle facing upward. The speakers ra-
diate from both sides of the cones, and
the main baffle therefore performs as
a doublet at low frequencies (Fig. 6).
(As the tweeter also radiates from
two sides in a vertical direction, I sup-
pose the whole system could be de-
scribed as a “Quadlet,” but I doubt if
the Acoustical Society of America or
if the A. E. S. will ever accept this
new term!)

A speaker which radiates in one di-
rection only, say from a reflex cab-
inet, is known as a simple radiator
(not a “Singlet”’) and appears to be
less susceptible to room effects than a
doublet. I have therefore selected the
open baffle, stand-anywhere model as
the basis of this test, because results
were easier to observe. Although a
simple radiator does not behave in the
same way as a doublet, many of the
room deductions would still apply.

The first and most important lesson
to be learned is that strong directional
effects in middle and upper registers
must be avoided like the plague. With
a simple radiator this can often be
done by facing the speaker into a cor-
ner or at an angle of 45° towards a
hard wall, so that the sound is splashed
into the room and thus loses some of
its “loudspeaker” quality. In a good
concert hall, undue directional effects
give an even more unnatural result.

To revert to Fig. 7, the general con-
clusions are as follows, but it will be
understood that other rooms, other
speakers, other ears would give differ-
ent results. It is equally important to
remember that results vary according
to the type of record or radio trans-
mission being used. Large choral and
orchestral works often contain a good
deal of studio coloration or ambience
which might clash with the room res-
onance. A rather dry, crisp recording
is essential. Solo voice is an excellent
test, but a good, clean piano record is
hard to beat, as the frequency range
covers seven octaves and any ‘“boxi-
ness” in reproduction is easily noticed.
It is worthy of note here that the type
of recording which sounds “right” in a
good concert hall, and is therefore
free from excessive recorded ambience,
is ideal for these tests as it will not
lead the ear astray.

Here are the findings for the various
positions:

Position A: This has already been
awarded pride of place. The 3-speaker
system in use here is not movable, in
common with many reflex cabinets and
back loading horns designed to give
optimum results from a corner. In
short, the speaker objects to being
pushed around, so it cannot convenient-
ly take part in the tests under consid-
eration. Room resonance may or may
not be prominent, but can easily be
countered by the use of an extra
speaker, which may be comparatively
small, suitably placed in the room. Ex-
periments on these lines will be de-
seribed in Part 3 of this series.

Position B runs very close to A4,
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without exciting the full room reso-
nance. Any speaker with a pronounced
enclosure resonance around 50 cycles
might sound better here than at 4.
Suits dance bands.

Position C: A nice combination of
medium bass and good reflection of
rear sound waves. Suits most types of
music.

Position D: Ideal for those who pre-
fer completely nondirectional effects.
(There is no reason why the loud-
speaker should always look the listener
straight in the eye, or ear.}) Very good
on guitar and similar instruments.
Room resonance well masked.

Position E: This position gives the
impression that the music is being
played in the room rather than through
a hole in the wall, and is liked by some
listeners.

A-B Testing

Some readers may suspect that the
effects of speaker placing are being ex-
aggerated, but an A4-B test of two sim-
ilar speakers often proves its impor-
tance. For instance, if speaker A4
happens to be standing in a better po-
sition, acoustically, than B, a prefer-
ence for A might be transferred to B
simply by transposing the speakers.
This is another reason why large hall
tests are safer: a difference of two or
three feet in position is of no conse-
quence, but in a small room this may
be serious.

Load Matching: Connecting an extra
speaker in parallel with one already in
use obviously halves the impedance, as-
suming that both speakers are the
same. With modern negative-feedback
amplifiers the output resistance is low
and the damping factor is high, so a
mismatch to the speaker load does not
cause distortion—it merely reduces the
available distortion-free power. Assum-
ing your amplifier will give 20 watts
clean output, connecting a (perfect)
16-ohm speaker to a 16-ohm output
circuit would make available the full
20 watts. If you then add another 16-
ohm speaker in parallel, and halve the

impedance of the load, the available
power is also approximately halved. If
you are not using more than 10 watts
at any time, there is nothing to worry
about; but if you are likely to exceed
10 watts, it is desirable to change to
an 8-ohm output tap or thereabouts
for better results.

“Perfect” matching never comes our
way, because speaker impedance varies
with frequency, so it is only necessary
to come reasonably near. For instance,
an output circuit rated at 8 ohms is
quite satisfactory with nominal speak-
er loads between 6 and 10 ohms im-
pedance.

If two or more speakers are to be
added in parallel it would be advisable
to work on a low output impedance,
say 3-5 ohms, so that more power be-
comes available as the extra power-
handling capacity is increased by con-
necting the extra speakers.

I hope these comments will encour-
age readers to try various experiments
where room and furniture will permit.
Even results from an ordinary radio
set can often be improved enormously
by removing the back and placing the
cabinet across a corner at a suitable
distance from the wall. )

In Part 3 the use of two or more
speaker systems in a room with single
and/or two-channel input will be con-
sidered.

(To be continued)

SAND FILLED
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Fig. 6. Doublet speaker system used.
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14 Fig. 7. Over-all plan of listening room
showing various speaker locations.
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Fig. 1. The batteries shown here are
only three of the many types, sizes, and
shapes found in current transistor sets.

Tubeless radios have increased the potential

for batteries, but also

able radios sold used transistors. In

1957, predicts J. A. Mcllnay, vice-
president for sales of the Ray-O-Vac
Company, transistorized units ~will
probably account for close to 60 per-
cent of all portable sales. In step with
this trend, McIlnay expects the pres-
ent annual retail sales volume in bat-
teries of about $50 million to swing to
the $200-million mark by 1965.

Whatever the exact, figures will be,
there is little doubt that the average
service establishment will be devoting
more attention to replacement battery
sales than in the past; or that both
technician and consumer will be seek-
ing answers to questions pertaining to
the types of batteries that are used,
their differences from previously exist-
ing types, availability of replacements,
initial cost, cost per hour of operation,
storage life, and life in use, among
others.

To find the answers, Rapio & TV
News has polled the battery industry.
Information on which this article is
based has been provided by Burgess
Battery Co., National Carbon Co.
(Eveready), P. R. Mallory & Co., Ra-
dio Corp. of America, and Ray-O-Vac
Company. The general impression is
that the trend is too young to permit
final answers to all questions. How-
ever, it is certainly not too early, even
in the unsettled areas, to observe the
possible alternate trends and to engage
in well-informed speculation.

IN 1956, about 31 per-cent of all port-

Tubes versus Transistors

Whatever type of construction is
used, the battery for the transistorized
radio is asked to provide a much lower

40

. consumed.

introduced confusion.

voltage than its cousin employed in tube
radios. The latter may range up to 90
volts or more for “B” supply. An “A”
battery, with up to 9 volts, is also re-
quired for tube portables, except in
those cases where a single multiple unit
—which effectively combines both bat-
teries in a single container—is used.
The transistorized portable general-
ly relies on a single-voltage source,
which may be as low as 3 volts but
sometimes edges beyond 20. Most sets
now available fall into the 6-to- 12-volt
category, with the most usual value
being 9 volts. This voltage may be
provided by a single battery or by an
arrangement of series or series-paral-
lel 1.5-volt cells. Some of the receiver
manufacturers provide optional mount-
ing arrangements for either the single
unit or the multi-cell string——an indi-
cation of uncertainty as to what long-
range public preference will be.

Current Drain

Battery current drain is approxi-
mately the same on low transistor
voltage as it is on high battery voltage.
There is doubtless some confusion on
this score, since it is generally rec-
ognized that the lower-voltage tran-
sistor radios enjoy an appreciable ad-
vantage with respect to power
Nevertheless, Ray-O-Vac
engineers, having sampled models of all
types, report that tube radios require
from 8 to 14 ma. “B” supply, while
transistor receivers draw between 5
and 20 ma. Although the average runs
about the same, one reason for the
greater range in transistor sets is that
these units are relatively sensitive to
volume-control settings, whereas the

www americanradiohistorv com

current pulled by tube sets is varied
only slightly when the volume level is
changed. Of course, with transistor
receivers still in the infant stage,
forthcoming developments may reduce
current requirements substantially.

Dry Battery Types

Still the most common type of dry
cell for radio use is the LeClanche cell,
the zinc-carbon unit that is the basis
for the familiar flashlight battery. Also
enjoying considerable popularity is the
mercury cell, which provides longer
life in smaller size. Mallory markets a
full line of these, but RCA and Ever-
eady also have some available.

There is much talk of the develop-
ment of special types, such as “sun”
batteries, alkaline cells, “atomic” bat-
teries, and metallic-oxide cells, but
only some of these are now available.
Some alkaline cells have already
reached the market, but present pro-
duction costs for most other types of
“super” batteries prohibit their com-
mercialization.

Some segments of the battery indus-
try tend toward the opinion that the
special types will eventually obsolete
the zinc-carbon standby. More con-
servative elements point out that the
zinc-carbon system has yet to touch its
potential limits. Presently available
LeClanche batteries have capacities up
to 50 per-cent greater than their pre-
war forebears, and the end is not yet
in sight.

Design Features

In physical appearance, one would
be pressed to distinguish between, say,
a carbon-zinc battery and a mercury
unit except that, for a given capacity,
the mercury energizers are much
smaller. Shapes range from the cylin-
drical (as in the pen-light and flash-
light types), through the slim, flat
types, and through the various cubic
configurations. Some popular shapes
are shown in Fig. 1. Sizes range from
the pen-light size to some as large as
the smaller “B” batteries for tube ra-
dios. Connectors range from the sim-
ple contacts of the flashlight cell to
the snap-in and snap-on fasteners.
They do not vary greatly from con-
nectors used on other battery radios,
if at all.
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More interesting are the differences
that may exist between units of the
same type, nominally, as offered by
different manufacturers. The vener-
able carbon-zinc LeClanche cell pro-
vides a good illustration of this point.

When these batteries deteriorate, the
contents swell and eventually burst
the container, as many an owner of a
ruined flashlight knows. The corrosive
chemicals thus released present a more
serious threat to the interior of an ex-
pensive transistor radio than they do
to a simple flashlight. Ingenious manu-
facturers have devised various ways of
preventing this action, and many now
offer firm guarantees against such ac-
tion. Earliest of the *“leakproof” types
is the Ray-O-Vac metal-clad ‘“sealed-
in-steel” battery.

Another limitation on life, both on
the shelf or in use, has been the drying
out of the electrolyte in the carbon-
zinc batteries. It may take no more
than a thimbleful of water added to
the mix used in this type to put it in
business, but without this amount the
energizer is useless. The metal-clad
construction is one method that keeps
the water from evaporating. Burgess
and other manufacturers use such
techniques as special wafer-cell con-
struction or Mylar and Pliofilm mois-
ture barriers. Other life-prolonging
measures include the addition of small
quantities of compounds to the elec-
trolyte of the LeClanche units that
were unheard of for this purpose 15
years ago. Over that same period, the
rated life of these batteries has gone
up 50 per-cent, and even better, where
most recent know-how is used.

Life Characteristics

The shelf or storage life of carbon-
zinc batteries is in the range of 8 to
12 months, when they are stored in a
“cool, dry place.” Recommended stor-
age temperatures are in the range of
65 to 70 degrees F. Under the same
conditions, mercury batteries can be
stored for 2 years or more.

As for life in use, Fig. 2 tells us how
the familiar “D” size flashlight cell
fares in transistor-radio use. The con-
ditions of use are for three rates of
drain, turned on for 4 hours a day,
every day, at a room temperature of
70 degrees. At the average rate of
drain imposed by a transistor radio,
such a cell will have a useful life of
about 500 hpurs, or about 4 months.

In another test, two 1.5-volt cells,
one carbon-zinc and the other mer-
cury, were operated under the same
drain-and-temperature conditions. As
shown in Fig. 3, the mercury type
yielded useful output for five times as
long a period.

Operating Costs

At present, the cost of operating a
transistor radio is estimated to be
about one-tenth the cost of operating
a tube radio, where both use carbon-
zinc batteries. One set of batteries for
a tubeless set will cost about half as
much and last about five times as long
as the complement for a tube radio.
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This puts the operating cost of the
transistorized receivers in the same
class with tube radios operated on
house current, and has led to the pre-
diction that the cordless house radio,
safer, more adaptable to movement
and room placement, and more attrac-
tive due to the absence of the unsight-
ly cord, attached to present home re-
ceivers, is on its way.

Although there are no exact figures,
even proponents of the LeClanche cell
do not deny that the initially more ex-
pensive mercury batteries provide still
more favorable cost-per-hour ratios.
They feel that this does not put their
product to serious disadvantage be-
cause people will prefer the small sin-
gle outlay of cash for a complete car-
bon-zinc complement, and also that
the standardization in size and type of
these power packs will simplify re-
placement problems.

Replacement Problems

Physical and electrical characteris-
tics of batteries used in tube radios
have become so standardized that it
has been possible for the National Elec-
tronic Distributors Association to pro-
mulgate a standard list, assigning type
numbers to cover all variations as to
voltage output, physical dimensions,
and connections, and to cross-reference
existing corresponding types of all
manufacturers.

This publication has attempted a

like project with respect to transistor-
radio batteries, but it appears to be
too early to organize in an area where
development is still under way. In so-
liciting manufacturers for lists of most
popular replacement types, for exam-
ple, it is found that one source will
list as popular types units that do not
yet have equivalents in other manu-
facturers’ lines! NEDA has attempted
to assigh numbers to transistor types,
but battery manufacturers have units
that do not conform to these designa-
tions.

Ray-O-Vac, which has generally

adapted the NEDA system, has not
been able to apply it to transistor
units. Mallory attempts to list equiva-
lents (on the jacket of each of its bat-
teries) in the lines of other manufac-
turers.
- Furthermore, it has not been possi-
ble to recommend battery types ac-
cording to receiver manufacturers, as
the same manufacturer will design
different models for different batteries.
The best bet is to obtain the replace-
ment guide from the battery manufac-
turer—all of them have such lists
available—which give the units in his
line that can be used in the various
radios of all set makers.

The one bright spot for dealers who
must be concerned with stocking re-
placements is the large number of
transistor radios that can be operated
with the familiar flashlight cells.

Fig. 3. Mallory’s comparison of useful life between mercury and LeClanche cells.
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Compact, portable unit operates from self-contained

battery. Provides sensitive and accurate bearings.

NE of the fastest moving hobbies is
0 that of boating. It is estimated that
more than 200,000 new boat owners
join the ranks each year. The great-
est number comprise the “small boat”
owner who is limited both in time and
money necessary to pursue this hobby.
Until recent years, many electronic
safety devices were not within financial
reach of these boatsmen. Small boats,
generally, have not been equipped with
any form of power supply which would
permit the owner to utilize essential

marine navigational or communications
devices. In our own case, a real need
was found for a portable, compact di-
rection finder which could be carried
aboard a small boat which is operated
in waters often blanketed by fog. The
compact d.f. herein described is the re-
sult of that need. This tiny d.f. is
housed in an aluminum box measuring
7" x 5" x 3” and utilizes a standard tran-
sistor superheterodyne circuit. It is

self-contained and operates from its
own battery.

WwWwWw americanradiohistorv com
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Fig. 2. Inside view of unit showing details of gear drive,

A Transistorized
Marine

 Direction

 Finder

By R L s
~ OLIVER READ

i

The behavior of the transistor in r.f.
circuits seemed to offer several possi-
bilities for the inclusion of a “null in-
dicator.” Reference to the schematic
shows the point chosen for insertion of
the meter. A variation of approximate-
ly .8 ma. in the emitter circuit between

‘a “no signal” and “maximum signal”

condition is almost ideal for the pur-
pose of indicating field strength. We
used a conventional 0-1 milliammeter,
which may be either mounted as shown
in Fig. 1, or inverted 180° with the in-
dicator pointing down. As shown, res-
onance (maximum signal) results in a
sharp dip when the station signal is
properly tuned. The null point (mini-
mum signal) is indicated by a maxi-

Fig. 1. Front view of d.f. showing operating controls.
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mum current swing of the meter. This
is just the opposite from the usual null-
ing instrument found on the expensive
direction finders. The meter may be in-
verted to obtain conventional action.

Construction of the circuitry may be
done either on an aluminum chassis or
on one of the perforated board chassis
supplied by the kit makers. Wiring is
not critical and there is no hum prob-
lem. In addition, none of the compo-
nent values is critical except that the
various transformers and coils must be
of design for transistorized circuitry.
Most of the parts needed were found
in the Lafayette KT-119 transistor re-
ceiver kit. We modified the chassis to
fit our design.

A right-angle drive, a Millen 10012,
permits the loop to be rotated from a
line-of-sight position in front of the
pilot or operator. This was found to
be almost mandatory for the small out-
board skipper who is in a sitting posi-
tion and should be able to accurately
read either the nulling or to follow his
compass course without standing. Spac-
ers were used to provide shaft clear-
ance behind the meter, Fig. 2.

There are two compass roses pro-
vided—both independent of the me-
chanical coupling between the right-
angle drive shaft and the loop assem-
bly. The compass rose mounted beneath
the loop is useful in boats where the
pilot is standing and looking down on
the d.f. From the null position of the
loop, he is able to set the rose to a rela-
tive compass heading very simply.

It was decided, for maximum utility,
that the dial on the tuning capacitor
be marked for known transmitting sta-
tion towers in the area in which the
d.f. was to be used. In our case, this
was Long Island Sound. The exact lo-
cation of transmitting towers is easily
obtained by calling the station and then
plotting the point on the marine chart,
as well as marking it directly on the
tuning dial of the d.f. Conelrad fre-
quencies are also plotted on the dial so
that the d.f. can be used as a monitor
on boats equipped with radiotelephone.

A small PM loudspeaker serves for
checking the station or for general
reception.

Headphones were not incorporated as
it is not necessary to hear the signal
over engine noise for navigational pur-
poses. As a matter of fact, any contacts
such as in a phone jack were eliminated
in the design as insurance against fail-
ures due to salt air or water corrosion.
Following final test the entire circuitry
was sprayed with several coats of clear
Krylon plastic to keep out moisture.

The construction of the loop designed
by the author is optional. We utilized
a conventional three-circuit phone or
microphone jack and modified a con-
ventional three-circuit plug which pro-
vided us with a simple means for ob-

taining wiping contacts for the loop

circuits to the transistor mixer. This is
shown in Fig. 3. We added a metal

Complete schematic diagram and =
parts list for the transistorized marine di-
rection finder described in the above text.
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Fig. 3. The d.f. loop and its compass

spacer on the tip end of the plug and
substituted a very small threaded bolt
to secure it so that a shaft coupling
could be mounted. The vertical right-
angle shaft from the drive unit con-
nects to the other end of the coupling.
This provided means for uninterrupted
(360°) rotation of the loop.

The average builder of this device
can eliminate this somewhat compli-
cated utility and simply provide a hol-
low shaft to the loop through which the
leads may pass from the ferrite antenna
to the tuning capacitor. This simplified
technique should have means for limit-
ing the rotation of the loop to 180 de-
grees. This will prevent damage to the
leads as a result of twisting.

The ferrite antenna is 14 inch in di-
ameter and 3% inches in length. Long
flexible leads are provided by the man-
ufacturer. Holding-tape is removed
from one end and the leads are shifted
to the center of the rod. For loop pro-
tection, the author utilized the plastic
barrels from a ball-point pen. The cap
of the phone plug was cut off and a slot
provided so that the cap could hold the
loop with a generous application of
household cement. This, in turn, was
cemented to the phone plug.

e

rose have been removed in this view.

A handy selection of small alurhinunr
dial plates was found in our junk box
and these were utilized to mount the
compass roses, as well as to provide
spacers so that the compass rose can
be rotated without engaging the shaft.
A bit of ingenuity will be required if
the builder prefers this refinement.

It is important to observe the polar-
ity of the various electrolytic capaci-

tors. The positive side of the battery -

connects through a switch to ground.
A precaution should be taken to color-
code the connecting leads to the bat-
tery as a protection to the transistors.

As mentioned previously, the layout
for the components is not critical. How-
ever, it is recommended that the oscil-
lator coil be located on one end of the

chassis so that leads from the loop may’

be as short as possible. It is also im-
portant that access to the trimmers,
located at the rear of the tuning ca-
pacitors, be provided, Fig. 4, as well as

to keep wiring clear from the eyelets

seen on the bottom of the i.f. trans-
formers. The trimmers for the i.f.’s are
reached through these eyelets by a
small non-metallic screwdriver for
peaking.

The chassis should not be mounted

Fig. 4. Rear view of transistorized d.f. is shown with its back cover off.
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in the metal box until its performance
is known and after all the transistors
have proven to be functioning. It is a
good idea to operate the receiver con-
tinuously for 24 hours as pre-insurance,
after which a generous coating of Kry-

.lon should be applied. We mounted our

chassis directly to the drive assembly
and allowed enough clearance so that
the rear cover would fit snugly, but
without interference.

The only component that may be dif-
ficult to duplicate would be the com-
pass rose. We were not successful in
locating one printed on plastic or other
stiff material, so we photographed a
conventional rose (found in many boat-
ing books) and had a reduction made,
one as a positive and the other as a neg-
ative. These were carefully cemented
to aluminum dials and trimmed with
a razor blade after drying.

Operation

Maximum signal from a broadcast
transmitter tower will be at right angles
to the ferrite antenna. When the ferrite
antenna points directly at the source,
the loop will show its lowest sensitivity. °
The use of such an antenna is therefore
almost ideal for nulling simply because
the assembly will actually point to the
station in the same manner as sighting
a rifle. The d.f. should be mounted on
the boat at right angles to the “lubber
line” or keel. When the boat is heading
directly toward a signal, then the an-
tenna will also point directly at the sig-
nal. The compass rose should be ro-
tated until an imaginary line drawn
through 360 degrees and 180 degrees is
parallel to the keel of the boat with
360 degrees pointing dead ahead. All
d.f. bearings will then be relative to
the boat’s heading. Boat owners will
find much information in “The Light
List” obtainable from the Superintend-
ent of Documents, Washington, D. C.,
and from information contained in text
books devoted to seamanship.

The above mentioned booklets also
provide the boat owner with essential
information as to the proper use of ma-
rine navigational aids and are recom-
mended reading.

After you have built your transis-
torized direction finder and are satis-
fied with its operation, we suggest that
you make continuous use of the unit
in your boat under good weather con-
ditions so that you have confidence in
the instrument under storm conditions,
in darkness, and during periods of
heavy fog.

Two or more bearings should be
taken on stations of known location
and your position plotted on your chart.
With experience, you can take three-
and four-point bearings with this gear
which has an accuracy of plus or
minus two degrees—which should keep
you out of trouble.

We have just learned at press time
that a complete kit, based on this me-
chanical design, will soon be available
from Heath. This is welcome news and
will simplify construction and provide
the compass roses and loop assembly
as finished components. 30~
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Temperature Tests
in Radio-TV
Troubleshooting

HE USE of heat tests in trouble-
Tshooting, a procedure that is not

new, is often effective in handling
circuit faults that have escaped detec-
tion by other methods. There are two
general approaches that may be useful.

The first of these approaches—also
the more familiar—involves the use of
a lamp or other heat-producing device
to apply heat to circuit components.
In the second method, an electric ther-
mometer is used to measure the op-
erating temperatures of various com-
ponents.

As an illustration of the first meth-
od, consider a service job in which the
receiver operates in a satisfactory
manner until it is warmed up; then ap-
pear such trouble symptoms as raster-
shrinking, sync pulling, or intermittent
reception. These are typical thermal
troubles.

By applying a heat lamp over vari-
ous portions of the under-chassis area,
the thermal trouble may be aggra-
vated. In this way, the general area in
which the troublesome component lies
is localized. Next, a soldering iron may
be brought close to (but not touching)
individual components within this area,
to help identify the particular capac-
itor, resistor, or other component that
is thermally responsive. While practi-
cal experience shows that capacitors
are the most frequent offenders with
this type of fault and that resistors run
second, it is also possible for trans-
formers to develop leakage or shorts
when their operating temperature is
raised slightly.

This test method is fairly well known
and is, in fact, put to use on occasion
by large numbers of experienced tech-
nicians. Less well known, but equally
useful, is the second method men-
tioned. In this technique, a faulty
component is localized, not by arti-
ficially elevating its temperature to
cause breakdown, but by measuring
operating temperature in the presence
of faulty operation.

The basis for the test is not an inno-
vation: actually, we are putting this
same principle to work whenever we
inspect resistors for charring, or when-
ever we touch various other compo-
nents to determine whether they are
running “hot.” However, the test be-
comes more accurate—and consider-
ably more useful—when an electric
thermometer is used. One such instru-
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ROBERT G. MIDDLETON
Chief Field Engineer
Simpson Electric Co.
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Fig. 1. One electric thermometer that can
be used for the heat measurements
described is the Simpson Model 388.

Fig. 2. This surface-temperature probe,

used with the meter shown above,

%" makes

heat checks convenient.

An electric thermometer can pay its own way

. A% . . .
by turning many “dogs” into routine repairs.

ment, the Simpson Model 383 “Therm-
O-Meter,” is shown in Fig. 1.

An instrument of this type has the
wide range (over 1000 degrees Fahr-
enheit) that is required for practical
test work. Thermometers with more
limited indicating ranges may become
damaged if accidentally applied to very
hot spots on a chassis.

Another important feature of the in-
strument is the surface temperature
probe, shown in Fig. 2, which permits
heat to be applied effectively and con-
veniently to the meter by way of the
temperature-sensing element in the
probe.

For the purpose of using tempera-
ture testing as a troubleshooting tech-
nique, it is important to know what

heat readings to anticipate with vari- |

ous types of components. Capacitors
normally run quite cool: they are
practically at the ambient temperature
in their chassis area. However, if a
capacitor is leaking, there is a voltage
and power drop across it. This will
cause its operating temperature to ex-
ceed the temperature of other capac-
itors in the circuit nearby. Compara-
tive tests, then, will often put a leak-
ing capacitor on the spot when the
electronic thermometer is used.

The question may arise here of
whether determination of defective-
ness in a case like this one could not
be made without the heat-sensitive de-
vice, using a simple ‘“touch” or “finger”
test. However, a rise in temperature.
that can be noted unequivocally on
the instrument may yet be too small
to show up on body contact.

As for resistors, it is normal for
them to operate above ambient tem-
perature. For this reason, comparative
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tests against the operating tempera-
tures of resistors in similar configura-
tions take on greater importance in
ferreting out circuit faults. The fol-
lowing is one example of how such a
check would be made in one circuit. It
is suspected that the screen-dropping
resistor in the second stage of a three-
stage amplifier is running hot. Its tem-
perature is checked and compared to
the temperatures of the screen re-
sistors in the first and third stages. If
it is found to be running considerably
hotter than the other two, immediate
investigation is obviously in order.

Likewise, if a decoupling resistor is
running substantially hotter in one
stage than similarly functioning re-
sistors in nearby similar stages, addi-
tional checks in the related circuit
would be called for.

The method can be carried further,
if necessary, by making comparative
checks of the operating temperatures
of tubes, too, in similar receivers. Let
us suppose, for example, that the hori-
zontal-output or damper tube in a de-
fective receiver is appreciably hotter
than the same tube or tubes in a ref-
erence receiver. Trouble is indicated
in the associated circuit. The converse
of this proposition also holds true: if
the tube in the first receiver is cooler
than its counterpart in a reference
receiver, trouble is also indicated.

No argument is being made in behalf
of heat measurement as a panacea for
all troubles. However, the technique
is advanced as one more useful ap-
proach that can turn certain types of
“dogs” into fairly simple repair jobs
often enough to make the investment
in an additional piece of equipment
well worth while.
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Motorola

Color

TV
Receivers

Fig. 1. Motorola Model 21CT2 col-
or receiver, showing convenience
of adjusting convergence with
the separate subchassis, which
can be removed from the cabinet
with the hinged top swung back.

By ROBERT GARY

New tubes, new circuits, and an improved method

for obtaining convergence adjustment are noted.

OLOR TV sets are being offered by
c more and more of the large-volume

manufacturers. In 1956, many TV
firms felt that they could still make
money on black-and-white sets as long
as they used small-size picture tubes
and sold them at low prices. Now it
becomes increasingly evident that this
philosophy will not keep the receiver
market booming indefinitely. With
color sets, on the other hand, there has
been no appreciable slump, although
sales are still modest. RCA managed
to sell practically everything it made
in color. As our readers will know
from recent articles, G-H, Sylvania,
Hoffman, and other manufacturers
have joined RCA4 in the color TV field.
Now Motorole may be counted in.

It may be remembered that, two
years ago, Motorola started to offer a
19-inch color model, but that, after a
short time, this set was discontinued.
The new 1957 Motorola color TV re-
ceiver is, in many respects, similar to
other recent color sets, but there are
some distinctive features. The color
decoder circuits are unique, and Mo-
torola has done considerable develop-
ment work on a more precise system
for adjusting purity and convergence.
These new circuits, additional adjust-
ment procedures not used on other
color sets, as well as the mechanical
features of the new Motorola Models
21CT2 and 21CK3 are of definite in-
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terest to those who wish to keep up
with color.

At the time of writing, only two
cabinet styles have been announced.
One, the Model 21CT2, shown in Fig. 1,
is a compact consolette available in
sienna mahogany and Swedish oak.
The second, Model 21CK3, is a modern-
style console, available in the same
type of finishes and featuring tapered
legs with self-leveling glides. Both cab-
inet styles house the same chassis and
have the same service arrangements.
The only controls openly available are
the channel tuning, a push-button type
“on-off”’ switch, and a dual control for
volume and contrast. All other controls
are either located under the subpanel,
the rear of the chassis, or on a sepa-
rate subchassis which can be removed

for convergence and purity alignment..

The consolette has a small loudspeaker
mounted at the side of the cabinet
while the Model 21CK3 has the speak-
er below the screen.

The set uses conventional wiring and
parts; no attempt has been made to
employ modules, printed circuits, or

‘any other novel assembly method. In-

stead, both the mechanical and elec-
trical design features of this receiver
show that Motorola’s engineers have
emphasized reliability and circuit per-
formance. Since servicing will always
be required to some extent, accessibil-
ity of all adjustments and an ample
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number of test points have been pro-
vided. Technicians will find this re-
ceiver easier to handle than some
earlier models.

A total of 29 tubes plus the picture
tube is used. As in most color sets, a
great many of the tubes are multiple-
purpose types incorporating several
tubes in a single envelope. Latest tube
types used here are the 6BV8 (a triode
and dual diode), 6AUS8 (a pentode-
triode), and the 6BH8 (a pentode-tri-
ode), each contained in a nine-pin min-
iature glass envelope. Most of the
other tubes used are in the usual color
set complement. The power supply
consists of a conventional power trans-
former with two 5U4 rectifiers fol-
lowed by a pi filter network.

The tuner is a cascode type with
uw.h.f. attachment optional. Four if.
stages are used, followed by separate
video and audio detectors. The 4.5-mc.
intercarrier sound section as well as
the “Y” channel are conventional.

Vertical and horizontal sweep, h.v,,
and the color-sync section are also
very similar to those previously de-
scribed in this publication for other
sets. A crystal-stabilized 3.58-mec. os-
cillator furnishes the demodulating sig-
nal to the novel color demodulators.
The chroma amplifier and the color-
killer circuit controlling it are also
well known, but the color demodulat-
ing section is worthy of some detailed
discussion. As shown in the circuit of
Fig. 2, the last bandpass amplifier acts
as a cathode follower and drives two
sets of diode demodulators, which pro-
vide the red and blue color-difference
signals to the. following video ampli-
fiers.

The principles of operation of this
type of circuit are identical to those
used in the phase-detector -circuit
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found in horizontal and some color-
sync sections. Consider first the sig-
nals applied through Cs; and C, in Fig.
2. Due to the arrangement of L,, these
two signals are of equal amplitude but
are 180° out-of-phase. At the common
junction of the opposite diode sections,
the locally generated 3.58-mc. color-
sync signal is applied. The phase of
this latter signal is that of the refer-
ence signal as sent out by the TV
station.

If there were no phase difference be-
tween this and the chroma signal, no
voltage would appear at the junction
of R. and R.. Actually, the difference
in phase determines the polarity and
amplitude of the “error” voltage, ex-
cept that in this case the “error” volt-
age is the desired color video signal.
In horizontal-sync circuits, the voltage
developed at the junction of Rs; and R:
would control the horizontal-oscillator
frequency. The two series coils, L. and
L., are self-resonant at 3.58 mc., and
act as filters to keep the color-sync
signal out of the video section.

As in many other receivers, the third
color-difference signal is obtained by
mixing the output of the red and blue
amplifiers and feeding it into a third
video amplifier, which then feeds the
green color-difference signal to its par-
ticular grid in the color picture tube.
While the 3.58-mc. oscillator is not
shown in Fig. 2, its output network
consists of L, and L:, which must be
set to give the proper phase relation-
ships at the demodulators. Over-all
phase is varied by the color-phase con-
trol potentiometer, located under the
subpanel on the front of the receiver.

Another novel circuit feature in the
Motorola set is the addition of three
new adjustments in the deflection and
convergence section. Fig. 4 shows the
top view of the receiver with the top
panel tilted upward. Just above the de-
flection yoke, a small box is visible,
its hinged top opened. Inside are the
horizontal-yoke balancing coil and the
vertical-yoke balancing pot. A lead is
visible going to the round, black card-
board-enclosed blue lateral-size switch.
This switch is also visible in the pho-
tograph of Fig. 6, the rear view of the
chassis in the cabinet.

From the circuit of Fig. 3, the op-
eration of these controls can be exam-
ined. ‘The horizontal yoke-balancing
coil permits adjustment of the current
flowing through either of the yoke
coils. It should be noted here that the
deflection coils are connected in par-
allel while, in most previously de-
scribed sets, they have been connected
in series. As the horizontal balance
adjusts the relative linearity of the
horizontal deflection coils, so does the
vertical control permit balancing the
vertical coils. Again a parallel con-
nection is used. The diagram of Fig. 3
shows only the simplified circuit with
the centering controls and their by-
pass capacitors omitted, for the sake
of clarity.

All color sets reviewed to date have
used a permanent-magnet blue lateral-
position magnet. This magnet is re-
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Fig. 2. A cathode-follower bandpass amplifier drives two sets of demodulators.

quired to position the blue electron
beam laterally with respect to the
other two colors, an adjustment made
for good static convergence after the
convergence magnets have been set up
correctly. To permit a more accurate
adjustment, Motorola uses an addition-
al tapped coil and a switch which per-
mits variation of the magnetic field
without moving the magnet assembly
physically. As apparent from Fig. 3,
in addition to the d.c., there is also a
small 15-kc. saw-tooth component act-
ing on the lateral magnet which will
improve the convergence of the blue
beam at the edges of the screen.

At the right side of the deflection
yoke in Fig. 6, two small tabs are visi-
ble which permit the adjustment of the
top and bottom Kkeystone-corrector
magnets. In addition to these novel
linearity adjustments, the receiver also

HORIZONTAL FLYBACK

HV. VERT. QUTPUT
RECT.

FOCUS
RECY.
HORIZ. YOKE VERT. YOKE,
cons cons
Ri 2.0
HORIZ. | YOKE VERT. YOKE
BALANCE|COILS BALANCE
BLUE LATERAL
SIZE SWITCH

Fig. 3. Vertical and horizontal yoke
coils are parallel-connected. The hor-
izontal balancing coil and vertical
balancing polentiometer are shown.

Fig. 4. The deflection box. viewed from above with hinged top open. houses
the yoke balancing controls. One lead goes to the blue lateral-size switch.
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Fig. 5. Controls on the front subpanel.

has the purity, convergence, and neu-
tralizing-magnet adjustments, found in
all other color TV sets. The remaining
color controls, such as the gray-back-
ground, gray-scale, and chroma-gain
controls, are very similar to previously
described circuits.

Color Adjustment

As mentioned in the beginning of
this article, all service controls are
concentrated in three areas: the sub-
panel on the front, the rear of the

main chassis, and a separate subchas-
sis which can be removed for serv-
icing. Fig. 5 shows the location of these
controls on the front subpanel. Fig. 1
shows how, by lifting the cover, the
convergence subchassis can be removed
and adjustments made from the front
of the set. Since the adjustment of the
customer-operated controls has been
described many times before, we shall
concentrate here on the unusual pro-
cedures required for the Motorola set
and also cover those service adjust-
ments which are made in connection
with the novel circuitry already noted.

First adjust the vertical and hori-
zontal controls for the correct mono-
chrome picture stability. Adjustment
of these controls will have some effect
on the convergence system; for that
reason, they should not need further
setting after the initial setup. The
horizontal-sync circuit is especially
subject to marginal adjustment, and
should be checked on all channels.
Both centering controls will “also af-
fect convergence, and should therefore
be set accurately on the monochrome
pictures of various channels.

Next, adjusting the high-voltage,
contrast, and three screen-voltage con-
trols for a proper shade of gray with
correct brightness and contrast is in
order. To remove the convergence sub-
chassis, open the hinged cabinet top
and loosen the subchassis mounting
screws. The rear panel of the cabinet
must be removed in order to get to the
two locking bars at the inside of the
cabinet which hold the hinged top in
place.

Once these bars have been retracted,
the top cover can be raised from the
front and propped open by the small
wooden brace provided for this pur-
pose. The subchassis can be slipped
out without unscrewing the screws and

Fiq. 6. R'eur view of receiver. with keystone adjusting tabs highlighted.
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there is sufficient cable length, as
shown in Fig. 1, to permit operating
the receiver with the convergence sub-
chassis held in front of the screen. For
d.c. convergence, which is the first
step, the dynamic-convergence cir-
cuitry can be disabled by disconnect-
ing the octal plug from the subchassis.

The manufacturer suggests that, for

" red-purity adjustment, the blue and

green grid leads be removed from their
plugs on the main chassis and plugged
into adjacent grounded jacks. Without
any station being received and with
rather low brightness setting, the red-
screen control is set for a red back-
ground. Then the purity magnet is ad-
justed for the largest possible purely
red area. Moving the deflection yoke
forward or backward will show the
best position for red purity around the
edges of the raster. Neutralizing mag-
nets are adjusted in the usual manner
for best over-all purity. Next the pro-
cedure is repeated individually for the
green and blue fields, and any neces-
sary compromises and re-adjustments
are made until a satisfactory gray ras-
ter is obtained.

A cross-hatch pattern can be used
for adjusting ‘the d.c. convergence by
means of the three permanent magnets
on the convergence assembly and by
positioning the blue lateral-correction
magnet. Set the switch on top of this
magnet for zero current, which is the
second position as indicated on the cir-
cuit diagram in Fig. 3.

Observe the red and green horizon-
tal lines at the center of the screen
and adjust the tuning slug of the hori-
zontal yoke balance coil until these
lines are parallel to each other across
the entire center of the screen. This
coil is located in the little box over the
deflection yoke, but the adjustment
handle protrudes over the side of the
yoke housing. The top keystone cor-
rector niagnet is adjusted until the
green and red horizontal lines at the
top of the raster are parallel across
the screen. Similarly, the bottom key-
stone magnet is set for parallel green
and red lines at the bottom of the
screen.

The purpose of the vertical yoke bal-
ance adjustment is to. give equal de-
flection over the upper and lower
halves of the screen. To check this, ob-
serve the relative position of a green
and red horizontal pattern line at the
top and at the bottom of the screen.
If, at the top, the red line is above the
green, while at the bottom the green
line is above the 7red, the vertical yoke
needs Dbetter balancing. The correct
setting of the potentiometer on the
yoke housing is achieved when the red
and green lines are in the same rela-
tive position at the top and bottom.

With the cross-hatch pattern still on
the screen, the blue horizontal-size
switch is varied until, at the left and -
right edges of the raster, the blue ver-
tical lines fall in between the red and
green vertical lines. Once all these ad-
justments are made, the convergence
subchassis is connected again, and the

(Continued on page 141)
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Shown on the table are the control ampli-
fier (left) and matching AM-FM tuner unit.

lems of high-fidelity reproduction of

sound would appear to have been
pretty well solved—at least insofar as
the purely electronic aspects of the re-
producing chain are concerned. Time
and again one reads tkat our electronic
problems are over, and that now we
must go to work and make the trans-
ducer elements (loudspeakers and
pickups) the equal of amplifiers.

One would certainly be naive to
think that the electronic elements of
the high-fidelity reproducing chain are
not far and away superior to the trans-
ducer elements, at least as far as dis-
tortion, frequency response, transient
response, ete., are concerned. But it is
because of this very fact, i.e., relative-
ly high distortion in the non-electronic
elements, that it has been felt here
that much could be done to improve
the over-all quality of the whole repro-
ducing chain by incorporating some
electronic innovations. These innova-
tions were designed to compensate for
the inadequacies of the transducer ele-
ments.

To do this, it was first decided that
a survey should be made in order to
determine what sound-system prob-
lems are encountered by the average
high-fidelity fan. It was thus hoped
that by designing an amplifier around
these particular problems it would be
possible to come up with a new ampli-
fier that would contribute to the listen-
ing enjoyment of the average audio-
phile. It was found, as one might sus-
pect, that when conditions were ideal
throughout the reproducing chain the
sound was very good indeed. But it
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TO THE casual observer, the prob-

By
‘L. W. RAYMENT

Sargent-Rayment's new control amplifier has unique

styling and unusual variable rumble, scratch filters.

was also found that conditions were
rarely, if ever, ideal.

To the surprise of some, it was evi-
dent quite early in the survey that
high power was not one of the main
problems (more on this later). Simi-
larly, frequency response, important as
it is, was not found to be a burning
issue (probably because frequency re-
sponse is so good in most present-day
amplifiers). Instead, a somewhat in-
significant factor was found to be the
biggest obstacle to pleasant, high-
fidelity reproduction: worn records! To
the purist (and rich) this is only a
matter of always playing new or nearly
new records; but the average indi-
vidual with a reasonably good system
finds that after he has played a record
a dozen or two times he no longer
plays it because of the fuzzy sound
that has begun to appear. Tape, of
course, offers a wonderful solution to
this problem of rapid record wear, but
there are still a very small number of
tape selections available, particularly
when compared to the LP catalogue.
The obvious practical solution to this
worn record problem seems to be some
sort of high-frequency filter.

Several step-type designs were tried,
but all had only limited use in that
they either cut off too much of the
highs or too little. Also, many of them
tended to peak just before the cut-off
frequency, thus giving the resultant
sound a harshness that is unpleasant.
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By designing a continuousty variable,
non-peaking filter it was found that
precise rejection of the worn record
“huzz”’ could be effected. and without
eliminating any of the usable frequen-
cies. This circuit' employs no unusual
parts, nor is it tricky or unstable. Fur-
ther, it contributes practically no dis-
tortion to the signal. It is incorporated
in the diagram of Fig. 1 as the
“Seratch Filter” section, shown in
heavy lines at left of circuit. Using a
standard 365 wufd.-per-section, three-
gang AM tuning capacitor as the vari-
able factor, the filter achieves the 18
db-per-octave cut-off, and is continu-
ously variable from 2000 to 20,000 cy-
cles, thus giving a very large number
of cut-off frequencies and the most
efficient possible filtering action. It is
quite amazing how much better even
slightly worn records sound when
played with this filter in the amplifier
circuit. As can be seen from Fig. 2
with the bass and treble controls set
“flat,” the cut-off is quite sharp, pre-
venting the control from being used as
a tone compensator by the uninitiated.
Also, there is no audible peaking just
before cut-off.

Second among the annoying prob-
lems that were discovered was one of
low-frequency noise, whether it be hum
or turntable rumble. Speakers repro-
duce so well in the low end that, ex-
cept for the most expensive, almost all
turntables (and changers, more so)
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contribute a great deal of noise to the
over-all signal. " Not only does this
sound bad, but often it drives the am-
plifier and speaker much too hard, and
into a high distortion range. While
many of the turntables were found to
rumble around 30 cycles or so, several
others were found to have a noise com-
ponent at a higher frequency, often as
high as 100 cycles.

To solve this problem, a sharp cut-
off, low-frequency chop was consid-
ered. But when used to decrease the
100-cycle type of noise, the amount of
music that would be lost was consid-
ered to be excessive. Thus it appeared
that what was needed to accommodate
all types of turntables (and changers)
was a continuously variable filter (to
allow for the variations of frequency
at which noise occurs both within one
make and differing makes of turn-
tables); and a filter that did not cut
out too much of the music was con-
sidered essential. Clearly, the high-
pass type, of conventional design,
would simply not do the job.

So a variable “notched” type of filter
was chosen as the best answer, as this
type would allow a particular band
of frequencies to be chopped out, but
would leave the rest untouched. The
only problem was one of design! After
considerable calculation and experi-
mentation, a design evolved that had
the characteristics shown in Fig. 3.
Two typical curves are shown here.
One is with the filter adjusted to re-
ject 30 cycles, the other 100 cycles.
These curves were made with the tone
controls in “flat” position. Variable
from 19 to 122 cycles, this filter is
capable of zero attenuation to 54 db
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attenuation in one octave. Forty db
of this attenuation is within a plus or
minus 5-cycle notch thus eliminating
only the undesired frequency. In short
it is a tunable low-frequency filter! A
switch is provided to cut the filter out
of the amplifier circuit if desired.
Again no peaking is experienced near
the cut-off points: thus just about any
low-frequency noise problem can be
eliminated, and with no appreciable
loss of music, whether above or below
the offending frequencies!

To the average audiophile this con-
trol should prove extremely useful; on
the ‘‘super-high-quality,” $500.00 and
up turntables used in broadcast stu-
dios the control would not be very
valuable, but it was found that even
in some so-called ‘“professional” type
turntables manufactured for audio-
phile consumption there were objec-
tionable amounts of noise when used
with a good speaker system. This is
not meant to be an indictment of turn-
table manufacturers, as they do a
wonderful job within the limits im-
posed on them by the market. Another
use for this filter is in the elimination
of 60-cycle hum coming from the pick-
up cartridge—a factor sometimes en-
countered with certain cartridges.

As can be seen from the circuit
diagram of the SR-200 control ampli-
fier (Fig. 1), this low-frequency,
notched, tunable cut-off is essentially
a parallel-T type network with three,
ganged 5-megohm potentiometers to
provide the necessary variation. Ex-
cept at the suppressed frequencies, the
loss in the network is negligible, hence
no additional gain is required in the
amplifier. The sharpness with which
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the filter cuts (usually circuits of this
general type affect several cctaves)
is, in large part, due to the fact that it
is included within the over-all feed-
back loop, which has a total of 20 db
fed back from the secondary of the
output transformer.

A problem of somewhat more subtle
proportions that was found to plague
audiophiles was what we call ‘“bal-
ance.” All of the equipment of a sys-
tem can be of first-rate quality, all
working perfectly, but in one room it
will sound very poor, while in another
room it will sound very good. Often
the first room in which it is tried is
the hi-fi shop, while the second is the
consumer’s living room. As is well
known, room acoustics account for a
great deal of this often-noticed change
in sound quality, and also the volume
level at which the equipment is played
accounts for changes in apparent qual-
ity.

Some sort of compensation to elim-
inate as much of this variation as
possible was needed. Conventional
loudness or contour controls of the
stepped type help a great deal (even
though designed primarily for low to
high level listening changes), but it
was found more likely than not that
one position would give too much com-
pensation, while another position would
give too little, i.e., the reproduction
would be too “thick” sounding in the
first instance, and too ‘““thin” in the
second. So a continuously wvariable
control was chosen again as the best
possible answer to the problem. Such
a control will allow for exact balance
in almost any room.

Fletcher-Munson curves were the
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basis for the circuits used in the SR-
200, but more extreme equalization
was found necessary in some rooms
than is provided for in ordinary
Fletcher-Munson compensation. Hence
a very wide range of compensation
is provided in the final design. Ob-
viously, someone will ask why ordinary
tone controls would not do the same
job. The answer is that tone controls
give an entirely different type of result
from that of a properly designed bal-
ance control. The reason lies in that
the point of boost or cut in tone con-
trols is usually fixed, while in the bal-
ance control the point and amount of
control can be varied with different
settings, the shape of the resultant
curve having been determined before-
hand by the specific function the con-
trol is to perform. Accordingly, a
pleasing balance is possible in any
room, using this very widely variable
control.

Another extremely important prob-
lem that the average audiophile en-
counters is that of his wife refusing to
allow the amplifier in the living room
unless it is cabineted in a large, ex-
pensive piece of furniturc.. In design-
ing the SR-200 cabinet the industrial
designer was instructed not only to
make the unit appealing to the eye,
but also functional. Thus, as can be
seen from the photo the controls can
all be clearly seen whether one is
standing or seated in a chair near the
amplifier. Further the Kknobs are
mounted on a cantilevered section
which makes for easy gripping of the
knobs, and avoids hand cramping posi-
tions. The slide-rule-type dial indicates
all of the phonograph equalization
positions as well as the various inputs
that are provided. This makes for
easy identification of all functions, and
further pleases the “better half” in
that an engineer is not required to
determine what is going on. The dial
is edge-lighted, and the pointer is
cabled through a detent, making each
position discrete.

While it was not the engineer’s
desire to neglect the fundamentals of
good amplifier design (low distortion,
good power capabilities, etc.) the more
unusual features have been discussed
first. As stated earlier the problems of
frequency response, distortion, ete,
have been solved quite well before. In
the SR-200 a high-quality circuit is
used, based on a fairly straightforward
screen-tap-type output stage driven by
a cathodyne phase inverter. The ad-
vantages of triode operation are there-
by achieved, but with considerably
greater power handling capabilities
than would occur in straight triode
operation.

Power handling capabilities exceed
20 watts over the entire rated fre-
quency range. While we do not wish
to become involved in the amplifier-
power argument that is currently
raging, we have tested with the most
inefficient cloth-surround speaker we
could find; and in a cabinet that is
essentially acoustically dead (not a
horn or reflex which allows some of
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Fig. 2. Operation of variabie scratch filter is shown b