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“2300 RAYTHEON TUBES
PERFORMANCE TESTED
WITHOUT ONE

FAILURE” *
= RAYTREON:

RAYTHEON RECEIVING TUBES for replacement
pass every test for performance and quality
at HOWARD W. SAMS & CO., INC.

The results of this thorough, impartial test of regular Sync, Vertical Oscillator and Horizontal Oscilla-
production Raytheon Tubes provide potent evidence tor Circuits. Low Voltage Rectifiers, High Volt-
that Raytheon Tubes are tops in quality and perform- age Rectifiers, Vertical and Horizontal Oscilla-
ance. Here’s what the report says: tor, and Horizontal Output Tube types were also
“Raytheon tubes were substituted in basic chassis, checked under l‘”‘f line wvoltage conditions. No
representing several hundred models. In these types were found incapable of providing satis-
tests 2300 Raytheon tubes were tried in 230 differ- factory resztl'ts in these circuits, after adjust-
ent circuit applications with no apparent tube ments of service controls.”
performan-. failure. Conditions were arranged What more can we add to this conclusive proof that
to simulate fringe area as well as prime signal Raytheon Receiving Tubes are truly RIGHT ... For
area, when testing tube types in RF, IF, Video, SOUND and SIGHT.

RAYTHEON MANUFACTURING COMPANY

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

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

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

Excellence érn Slechionecs.

Visit Raytheon Booth No. 4 at the Electronics Parts Distributors Show—May 21-24
- - . iy ameritanradiolietoryrigaeatinn at the chow’’
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~SERVY € NG

with Kits | Send You

Nothing takes the place of PRACTICAL
EXPERIENCE. That's w hy NRI training

is based on LEARNING BY DOING. You

. use parts I send to build many cireuits
s common to Radio and Television. With
my Servicing Course you build the
¢« modern Radio shown at left. You
build a Multitester and use it to help
4 make 310, $15 a week fixing sets in
o™ spare time while training. All equip-
~~ ment is yours to keep. Coupon below will
bring book of important facts. It shows
other equlpment you build.

N

I TELEVISION

Making Jobs, Prosperity

¥ 25 million homes have Television

j sets now. Thousands more sold
every week. Trained men needed
to make, install, service TV sets.
About 200 television stations on
the air. Hundreds more being built.
Good job opportunities here for

# qualifiedtechnicians, operators, etc.

N.R.I. Training Leads to

Good Jobs llke These
| TRAINED

BROADCAST-

ING: Chief Tech-
nician, Chief
Operator, Power
Monitor, Record-
ing Operator,

Remote Control Operator. SERVIC-
ING: Home and Auto Radios, Televi-
sion Receivers, FM Radios, P. A. Sys-
tems. IN RADIO PLANTS: Design
Assistant, Technician, Tester, Serv-
iceman, Service Manager. SHIP
AND HARBOR RADIO: Chief
Operator, Radio-Telephone Opera-
tor. GOVERNMENT RADIO: Op-
erator in Army. Navy, Marine Corps,
Forestry Service Dispatcher, Airwavs
RadioOperator. AVIATION RADIO:
Transmitter Technician, Receiver
Technician, Airport ’I‘xan«mxttex
Operator. TELE-
VISION: Pick-up
Operato-, Tele-

THESE MEN

“I'have progressed very rap-
idly. My present position is
Studio Supervisor with
KEDD Television, Wichi-
ta.”"—Elmer Frewaldt, 3026
Stadium, Wichita, Kans.

“Fix sets p'xrt time in my
shop. Made about $500 first
threc months of the year.
Could have more but thisis
about all I can handle.”—
Frank Borer, Lorain, Ohio.

P )
“I've come a long way in
Radio and Television since
™ graduating. Have my own
business on Main Street.”—
Joe Travers, Asbury Park,
New Jersey.
. [
- didn’t know a thing
about Radio. Now have a
good job as Studio Engi-

neer at KMMJ.” — Bill Bisian Sechin i ! ‘
Delzell, Central City, cian, Remote °
Nebraska. Control Cperator. é

Mail Today-Tested Way to BetterPay

RADIO & T'ELEVISION NEWS js published mon.t’hly hy Zxﬂ Davis Publlching Compnay
uliy

Chicago 1. Entered as second-class matt,

! 8. at the Post Office
ment, Ottawa, Canadas, as second-class matter.

194
SUESCRIPTION RATES: R'\dlo &

| Will Truin You af Home in Spare Time

fo be o RADIO-TELEVISION Technician

Telc\mlon News—one vear U. 5.

You Prac ice

BROADCAS ING

with Kits | Send You

As part of my Communications Course
I send you parts to build low-power

Broadeasting Transmitter at left.
Use 1t to get practical experience. You
put this station “on the air”" . . per-
form procedures demanded of broad-
4 casting station operators. An FCC
i Commercial Operator’s License can
|| be your ticket to a bright future. My
(‘ommunications Course trains you
{ to get your license. Mail coupon
Book shows other equipment you

build for practical experience.

Americas Fust Growing Indusry
Dffers You Good Pay, Suceess

Traimng PLUS opportunity is the PERFECT COM-
BINATION for job security, advancement. When times

‘ i are good. the trained man makes the BETTER IPAY
| gets PROMOTED. When jobs are scarce, the trained
).k sMiTH, presidens Man enjovs GREATER SECURITY NRI training can
Netional Radio Intitwte  help assure you and vour family more of the better
Weshington, 0. €. things of life. Radio is bigger than ever with over 3.000
Our 40th Year broqdcqctmg stations and more than 115 MILLION

sets in use, and Television is moving ahead fast.

Start Soon to Make $10, $15 a Week Extra Fixing Sets

My training is practical, complete; is backed by 40 years of success training
men at home. My well-illustrated lessons nge you basic prmc1ples you need
and my skillfully developed kits of parts “brirg to life”” things you learn
from the lessons. I start sending you special booklets the day you enroll,
that show you how to fix sets. Multitester you build with my parts helps you
discover and correct set troubles, helps you make money fixing neighbors’
sets in spare time while training. Many make $10, $15 a week extra this way.

Mail Coupon— Find Out What Radio-Television Offer You

Act now to get more of the good things of life. I send actual lesson to prove
NRI home training is pxactlcal thorough. My 64-page book “How to be
a Success in Radio-Television” shows what my graduates are doing and
earning. It gives important facts about your opportunities in Radio-
Television. Take NRI training for as little as
AVAILABLE $5 a month. Many graduates make more than

to all qualified

the total cost of my training in two weeks.
VETERANS

Mail counon now to:J. E. SMITH, President,
UNDER G.l. BILLS

Dept. 6DE, Nztional Radio Instxtute,
Washington 9 D. C.
Our {0th vear.

MR, J. E. SMITH, Presndent, Dept 6DE
National Radio institute, Washington 9, D. C.

Aail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

Name......... TN f AT v

: = VI
Gt P b T it o .Zone....StaLe...........\ 2 }QAE: L]

it date -ﬁ\q H

erel" - l

: VET of discharge . ... . ... ... ...... 7‘;._»,—' B
o0 N T 2N Y NN N ER S N W W NN B NN N W W NN N WY A BN N SN 0N WA NN A A '&

Willlam B. Ziff, Chairman of the Board (1946-1953), at 64 E. Lake St..
0, Iil.. under the act of March 3, 1879. Authorized by Post Office Depart-
and possessions, and Canada $4.00; Pan-American

Union countries $4.50: all other foreign countries $5.0f

April, 1956
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COVER PHOTO: Lawrence Welk, band-
leader-star of “Lawrence Welk Show”’.
on ABC-TV, listens to one of his own
recordings on his ““Highway Hi-Fi”’
record player in his 1856 Dodge. His
TV show is sponsored by Dodge Div.
i (Ektachrome by Peter J. Samerjan}
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Here, and above, are typicalviews in D.T.1.’s great Chicago
training center—attended by many students from the United
States, Canada and the Hawaiian Islands. These men come
here 1o benefit from one of the finest, practical laboratory

trainings, of its kind t only in Television and Radio—

but also in Industrial Electronics, Nuclear Instrumentation,
and other highly promising branches of today’s great,
billion dollar Eleclronirs field.

. vision-Electronics . . .

Here is one of the most effective ways
to OPEN THE DOOR to opportunity
EVISION-ELECTRONICS

Your future is the most important thing in
your life! Give it every advantage you
can. Find out about the wonderfully
promising years facing YOU in Ameri-
ca’s great, billion dollar field of Tele-
once you are
properly trained.

And you can now get the very train-

" ing industry wants, either by attending

D.T.i.’s wonderfully equipped Chicago
laboratories—one of the nation’s finest
—or by getting laboratory type training
in your spare time at home.

Remember—you réceive more than
just home training from D.T.l. You get
training that has profited from the
knowledge and experience gained in
preparing thousands of men in D.T.l.’s
Chicago laboratories.

You get training that includes all of
the wonderful features shown to the
right. You learn-by-reading from lessons
...you learn-by-seeing from D.T.l.’s
exclusive, remarkably effective visual
training MOVIES . . . you learn-by-doing
from many shipments of electronic parts.

EMPLOYMENT SERVICE

And upon completing either the Home Program

i or Chicago Laboratory Training, you get the

SAME EFFECTIVE EMPLOYMENT SERVICE that
has already helped thousands of men to a real
job or their own profitable business in Tele-
vision-Radio-Electronics.

Little wonder so many men express amaze-
ment at the results secured through D.T.I. There's
NOTHING ELSE like it! See for yourself. Mail

T T T T IR e = = e = == == == = =~ coupon today for the fascinating story about

DeVRY TECHNICAL INSTITUTE
1 4141 Belmant Av&,({h}:ago 41, 111, Dept. RN-4-M

| 1 would like late facis about the many opporfunities in §
lTelevision-Rudia-Ele ronics, and how D.T.1, can prepare ]

lme for my start in this billion dollar field.

Name. Age
] PLEASE PRINT
1 Street ! Apt.
| City. Zone. State.
1 1000 b1 training is available in Canada
[Py S P S
April, 1956

iD.T.I. There's no obligation. The time to act
'about your future is . .. NOW!

WwWww americanradiohistorv com
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t You get
laboratory
s type

{ PRACTICAL
i EXPERIENCE
from your
own HOME

Work over
300 projects.

You build
and keep

a 5-INCH
0SCILLOSCOPE
and VACUUM
TUBE
VOLTMETER.
‘Helps you
EARN while
learning.

Wonderfully
effective,
exclusive
HOME

¥ MOVIES

help you
grasp
important

You may

also build
and keep

o 21 INCH

TV SET.

D.T.1. offers
another

kome training
without the

_ TV set.

=

X;_I'I;_l,ll"l'l.lll‘l''I_III'II‘III‘III‘IIIIIIIII
2 S5

LABORATORY.

points faster,
easier, better,
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these 3 hot dipped galvanized

towers

No guying needed to 40—50—or
6O feet! Guyed heights safely
up to 200—300 feet!

NO. 6 TOWER

Features unexcelled 12%4" equi-
lateral “'magic triangle’’ design
with electric welding through-
out. Self-supporting to 50, the
Rohn No. 6 is ideal for home
TV installation.

Pat. Pending

**Magic Triancie' design
utilizes mass production machines
-—means sturdier towers,
uniformity and lower costs!

“PACKAGED”
TOWER

Constructed for ease in ship-
ping and storage. A 48" tower
comes in six 8’ sections bound
together in a single 8’ x 20”
package! Self-supporting and
available in 24’ to 64’ sizes.

All Rohn Towers are quickly erected- shipped -
in easy-to-handle sections; and, Rohn-Designed _I MAIL THIS COUPON FOR FREE LITERATURE!

accessories are available with each tower.

Check the complete line of Rohn Towers, including Roof Towers, Masts
and Tubing...plus a full line of tower and TV installation products
such as bases, house mounts, brackets, service tables, guy brackets and
rings plus dozens of other items.

ROHN Manufacturing Company | N

116 LIMESTONE, BELLEVUE
PEORIA, ILLINOIS

e ————trnl

]
¥

i

and now, a new and

completely hot-dipped

galvanized, heavy duty
NO. 40
COMMUNICATIONS
TOWER

For extreme heights and commu-
nication purposes of all kinds, the
Rohn No. 40 gives you strength
and durability on which you can
depend. The time tested and prov-
en equilateral triangle design
using extra heavy duty tubing and
corrugated steel cross.bracing is
utilized in this new Rohn Tower.
The No. 40 is structurally sound
so that you can install it for
heights up to 300’; and is pre--
ferred for lesser heights when con-
siderably greater strength is re-
quired because of excessive wind
or antenna loading, etc. Check
this tower for your requirements
of this type. You'll find it just
can’t be beat, neither structurally
nor price-wise!

Note: For lesser heights, use the
Rohn No. 20 or No. 30 Tower
... for experimental operation,
use the Rohn ""Fold-Over” Tower.

Rohn Manufacturing Company

116 Limestone, Bellevue

Peoriaq, lllinois

Gentlemen: Please rush me complete details on the full
line of Rohn Towers and Accessories.

Firm

Title.
Address
City. State.

www americanradiohistorv com
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TV Technician

N.R.I. SENDS YOU 17 picture Tube,

Components for a TV Receiver, 5” Oscilloscope and Signal
Generator . . . all parts for these 4 complete units.

n o be a PROFESS ONAL
HOME

= 3 e

N.R.L All-Practice Method Trains You i Spmé!wémwé
to Fix TV Sets Quickly, Correctly, with Confidernce

How many times have you day-drecamed
of being your own boss? Or thought
about what you could do if you were the
man who made the decisions. The
man who knows the answers—the well
trained Technician—enjoys the pres-
tige, gets the better jobs, higher pay.
It’s time to stop dreaming. Here is the
learn-by-practice | training that shows
you the way to be the boss, to earn top
pay. Television Servicing needs well
trained men.

Yes, if you have a basic knowledge of
radio and elcctronics you can make some
Television repairs some of the time. You
can make some simply by trial and error.
But sooner or later you will face Tele-
vision Service problems you cannot solve.
All the diagrams in the world won’t help
you then. And you can’t get the training
you need while customers wait.

NRI Is Oldest and Largest Home
Study Radio-TV School

Forty years experience, and the record
and reputation of NRI, back up this
learn-by-doing Professional TV Servie-
ing course. Instead of reading about TV
problems, you bui}d and conduct experi-
ments on circuits in a TV receiver. Be-
cause you learn methods, “tricks of the
trade” used and proved by top TV Serv-
icemen, you recognize and repair de-
fects quickly and accurately. Learn to

April, 1956

fix any set ... any make, any model
. . . with confidence. Earn a Diploma
that certifies to your training.

Television Is Forging Ahead with
More Sets, More Color, Hi-Fi

TV Servicing has only started to grow
in importance. New sets, portables, color
TV, constant changes, improvements
make this a genuine “gold rush” for the
man who is trained and ready. Know
... 80 you can get ahead. Learning how
to build and use a professional-type 5”
Oscilloscope is part of the practice you
get in this NRI All-Practice Training.
Installing front-end channel selector

FREE

BOOK | o v

strips, distinguishing between faulty
blocking oscillator or a defect in the
sync circuit, etc., are just a few of the
important TV Servicing facts you learn
through practice.

Not for Beginners

Here is a course for men who know basie
theory, either from Radio or TV Servic-
ing experience or planned training, but
realize the need for more knowledge to
be able to forge ahead. Get details of
this course now. Mail coupon today.
Address: Professional TV Servicing,
Na]gior(ljal Radio Institute, Washington
9, D. C.

e

NATIONAL RADIO INSTITUTE

i! Dept. 6DET Washington 9, D.C. I
/1§ I Please send FREE copy of “How to Reach the Top in TV |
|8 | Servicing.” I understand no salesman will call. |
Servienye (B8 | |
e | Name e Age -
|

send fOI’ N I Address............. e [ eean -
| 1

|

___________________ Zone...__.State. . _........... I

APPROVED MEMBER, NATIONAL HOME STUDY COUNCIL

www americanradiohistorv com
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THE EDITOR

EARTH SATELLITES

LECTRONICS will again play a ma-
E jor role in an outstanding scientific
achievement when the first earth sat-
ellite is launched in the latter part of
1957. Based on the evidence to date,
this event will be more extensively
publicized than any other scientific
development in the history of man.
Radio and television coverage (un-
doubtedly in color!) will be extended
to all corners of the globe where facil-
ities are available, and newspaper
coverage will be universal. The actual
launching will undoubtedly be wit-
nessed by more individuals, via TV,

than any other event since the world

began. Excitement is already at a
fever pitch, and is building up con-
stantly. o

Although exact details of the satel-
lite and launching techniques have not
as yet been established, enough is
known to permit fairly accurate specu-
lation. Launching techniques, fuels,
rocket motors, and the like have al-
ready been extensively tested in con-
nection with the military V2 rocket
program, and performance can be pre-
dicted with considerable accuracy.

It is probable that the first satellite
will be launched by means of a three-
stage rocket. The first two stages will
be required to propel the satellite to
the desired height, perhaps 200 to 400
miles, and the third will give it the
necessary orbital velocity (about 18,-
000 miles per hour), after it has been
given the proper heading.

Other launching techniques are be-
ing investigated, and may receive a
trial during one of the ten or so
launchings which will take place dur-
ing 1957 and 1958. For example, it
may be possible for the assembly to be
lifted by balloon up to a height of
about 20 miles and the rocket then
fired. This technique would have a
tremendous advantage  in that the
rocket fuel requirements would be
greatly lessened. A large proportion
of the fuel in a surface launching
would be expended in accelerating the
assembly through the dense lower at-
mosphere. By using this technique, it
might even be possible to get by with
a two-stage rocket.

Rocket fuels have been intensively
investigated, but many of the results
have been cloaked in military secrecy.
However, enough is known to specu-
late that the first two stages of the
rocket will be powered by liquid fuels,
with a solid propellant probably being
employed for the final stage.

The actual size of the satellite will
be comparable to a basketball, and the

weight somewhere in the neighborhood
of 30 pounds. Shape will probably be
spherical, but may be elongated some-
what to fit in the nose of the final
rocket. It will be crammed with vari-
ous kinds of instrumentation, includ-
ing a telemetering system to transmit
information back to the earth. Some
of the measurements to be made will
include ultraviolet and x-ray intensi-
ties of the sun’s rays, cosmic ray in-
tensity and direction, and density of
the atmosphere. Many other measure-
ments are contemplated, and it seems
reasonable to assume that several dif-
ferent combinations of instruments
will be employed in the various satel-
lites.

Instrumentation and telemetering
equipment of this nature will require
power for operation. Most likely, the
power supply will consist of mercury
batteries as they have a high energy-
to-weight ratio. However, this energy
must be carefully conserved, so the
telemetering signal will probably be
transmitted intermittently — perhaps
on signal from a ground station. It
has been estimated that an r.f. power
output of 1 watt from the satellite
should give an adequate signal over a
reasonable area of the earth’s surface.

The advent of the sun battery poses
the possibility that power for the sat-
ellite may be obtained from such a
source. If this could be done, informa-
tion could be transmitted continuous-
ly, even if the satellite remained aloft
for a year or more. The possibility of
using transistors to reduce weight and
power consumption must not be over-
looked.

It appears likely that the first
launching will take place at the Air
Force missile test base at Cape Cana-
veral, Florida. This base is already
equipped with some of the necessary
instrumentation for launching and
tracking, and the direction of travel
would be such that the rocket motors
used in the launching and propulsion
operations would not fall into popu-
lated areas when they are dropped.

This is, of course, a matter of vital

concern.

There are a great many more mat-
ters which could be discussed, such as
possible orbits, altitude, probable life,
visibility, etc. However, we wanted to
acquaint you here with a few of the

FACTS
'YOU WANT

for selection of your

HIGH-FIDELITY
. SPEAKER SYSTEM

NEW BASIC GUIDE |
fells what to look for ~
... and lisien fori

Here are the quick facts you want for
easy understanding of the all-important
loudspeaker. Gives important points
about integrated and separate speaker
systems. Explains what various
characteristics and features mean in
terms of performance and operation.

Helps you choose easily the speaker
system best suited to your musical
taste, space, decor and budget. Covers
enclosures, complete speaker systéms,
individual components, and economical
“do-it-yourself” kits. Includes a
“building block” plan that shows how
you can start modestly, and easily
make additions to achieve the ultimate
in high-fidelity listening pleasure.

Send 25¢ for your copy now!

EletlioYores

ELECTRO-VOICE, INC. » BUCHANAN, MICH.

l Send High-Fidelity Speaker Guide No. 117-N64.
| 25¢ enciosed to cover handling cost.

——-—-———-——-J

suppositions regarding this project, in :NAME

order to indicate the important role

that electronics will play. Here, in- lADDRESS

deed, is a truly fascinating event, and |

we in the electronics industry are in |

on the ground floor. . . . O. R. [ LCEY _______ __,Z_off____s_TfE]
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Featuring Super-Valve Knight-Kits —

top quality electronic equipment

in precision-designed kit form

BUY DIRECT AND SAVE

EASY-PAY TERMS

Use our liberal Easy Payment
Plan—only 109 down, 12
months to pay—no carrying
charges if you [J:Zy in 60 days.
Available on Hi-Fi and P.A.
units, recorders, TV chassis,

test instruments, kits, Ama-
teur gear, etc.

Hi-F1 SPECIALISTS
To keep up with the latest and
best in High Fidelity, look to
aLLiED. Count on us for all
the latest releases and largest
stocks of Hi-Fi equipment.
We specialize, toeo, in TV
supply —and are foremost in

the field of Builders’ Kits.

April, 1956

World's Largest Electronic Supply House

iO

i
!
i

[ Send FREE 324-Page 1956 ALLIED Catalog.

Name

S,

ALLIED RADIO CORP.,Dept. 1-D-6
100 N. Western Ave., Chicago 80, Il

ALLIED’'S 1956 value-packed
324-PAGE CATALOG

Get ALLIED’s 1956 Catalog—it’s
complete, up-to-date —324 pages packed
with the world’s largest selection
of quality electronic equipment at

lowest, money-saving prices. Get every
buying advantage at ALLIED: fastest

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

the big 1956 aLriep Catalog.

g
J Gk
W

oddi Mot Crupleto Gk,

» Latest Hi-Fi Systems and Components

e

» P,A. Systems and Accessories

» Recorders and Supplies e TV Tubes,

Antennas, Accessories « Amateur

Receivers, Tranémitters, Station Gear

s Specialized Industrial Electronic

e Huge Listings of Parts, Tubes,

Transistors, Tools, Books

Equipment s Test and Lab Instruments

Address

City

www americanradiohistorv com

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

HIGH EFFICIENCY
DRIVER UNITS

PAGING, TALK-BACK
SPEAKERS

OUTDOOR
MUSICASTING

EXPLOSION-PROOF
SPEAKERS

a

HIGH POWER SPEAKERS
UP TO 720 WATTS

SUBMERGENCE-PROOF
SPEAKERS

WIRED
MUSIC SYSTEMS

T ——

People have come to expect the highest
standard of quality in a product bearing the University label.

WEATHERPROOF LINE-

MATCHING TRANSFORMERS

ADAPTORS FOR

DIVERSIFIED APPLICATIONS

This kind of public acceptance is something that University has consistently worked
to achieve. First—by backing you up with an advertising campaign that’s

making University a “buy-word.” Second —by building the kind of quality into all

our products that ensures your customers’ satisfaction.

Yes, everyone is finding out, to his profit, that “University sells on sound!”

For information regarding products or technical data, write to Desk L6.

www americanradiohistorv com

For an exciting preview of new prod-
ucts visit us at the May Parts Show,
Conrad Hilton Hotel, Chicago, Rooms
502 & 509 & Booth 874, May 21-24.

a7
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5280 feet on every 10%"” reel of PLUS 100

Thanks to its extra thin—extra strong magic
Mylar*base, Soundcraft Plus 100 magnetic record-
ing tape on a single 10% inch reel gives you

5280 feet of clean, rewarding professional sound.

Even on a conventicnal 7 inch reel, you take
advantage of 2400 feet . . . the recording length
that puts you on a par with the professionals.

With a 5 inch reel, Plus 100 gives you a full
1200 feet of recording pleasure.

The tape recorder expert who really knows his
equipment will insist on Soundcraft Plus 100
magnetic recording tape—the EXTRA, EXTRA
long-play quality tape. Ask for it wherever you
buy hi-fi equipment.

“DuPont Polyester Film

FOR EVERY SOUND REASON

REEVES SD“NDCRAFY CORP.

10 East 52nd Street, New York 22, N. Y.
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37 NEW FAST SELLING ITEMS...ALL
AVAILABLE FROM ONE SOURCE...PROTO

Ruby Red, Fire-Resistant Plastic Handles  Power-
ful, Comfortahle Grips « High-Grade, Heat-
Treated Steel Bits...Hard and Tough « Fully
Plated for Rust Protection « Sparkling Appear-
ance - Keystone, Cahinet, #1 and #2 Phillips
Types « Bit Widths...}5” to 5" « Blades...1}5”
to 9%~ « 22 Meet Mil. Spec. GGG-S-121-C

The 37 screwdrivers in the “Ruby
Line” were especially designed to meet
the demands of your customers for
modern, high-quality screwdrivers at
low cost. Now...you can meet those
demands...from one source... PROTO!

Check on PROTO’s “Ruby Line”
today! Send for catalog of entire
line to PROTO TOOLS
2203 Santa Fe Ave., Los Angeles 54, Calif.

Get sensational volume!
Display this ultra-modern
revolving merchandiser.
Has balanced stock of 92
““Ruby Line" screwdrivers
in all 37 types and sizes.
Two smaller merchandis-
ers available.

Eastern Warehouse & Factory,
lamestown, N.Y.

Canadian Factory, London, Ont.

PROTO meons PROIcisionnl Tools

12

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE BOILING V.H.F.-U.H.F. debate
between members of the Senate Com-
merce Committee and the Commission,
that has rocked Washington for
months, finally hit the hearing-room
stage a few weeks ago, where it was
hoped the problem would be resolved
in a quiet way. But the opening ses-
sion gave little evidence that formal
niceties would obtain as the general
tenor of the investigation.

No sooner had the FCC’s headman
begun to testify than he was hit by a
barrage of stinging queries by Senator
‘Pastore, who bluntly told the Commis-
sioner that “we've got to act fast and
get the allocation situation really
straightened out.”

Explaining that the job was a tough
one, the Commission’s spokesman re-
viewed the reasons why solutions were
so difficult to find. On the high bands,
it was recognized. he said. that broad-
casters were having a tough time get-
ting an audience, programming, and
ad revenues, and a number of methods
have been studied to find the answer.
Specifically, added the chieftain, the
FCC had examined proposals in five
separate communities for channel re-
assignments, which would confine local
channels to a single band; the u.h.f.
band. In doing so, the Commission
hoped to learn whether the public in-
terest could be served by the use of
the selective de-intermixture tech-
nique, the Senators were told. Unfor-
tunately, the favorable answers did
not appear in the demixing idea, and
so, said the Commissioner. it was con-
cluded de-intermixture did not offer a
positive solution. The majority of the
Commission, it was said, felt that
there was serious doubt that scattered
de-intermixture, adopted without ref-
erence to the general nation-wide
problem, could provide significant last-
ing improvement.

To cope with the high cost of local
programming, the engineering section
of the Commission suggested satel-
lites; stations that would be permitted
to operate without their own locally-
originated programs or local studios.

It was also believed, continued the
Commissioner, that boosters would al-
leviate the situation; stations oper-
ating with limited power on the same
channel as the main transmitter of
ultra-high stations. Initially, the com-
mittee was told, the proposal was
aimed primarily at reducing dispari-

www americanradiohistorv com

ties between u.h.f. and v.h.f. service
in rough terrain; later the Commission
was asked to allow the very-high sta-
tions to boost their signals, too.

It was further believed that it would

‘be practical to authorize low-power

booster operation, so that perhaps ex-
isting boosters could continue opera-
tion without making major changes.
But, engineering analysis convinced
the Commission, the Senate committee
was told, that such a move would be
dangerous. For boosters are essential-
ly squeeze-in channels, and as such
derogate from the planned approach
of the allocation rules. Operating as
they do on the same channel as the
parent station and usually from high
elevations, there is no way, at least at
the present, the Commission’s engi-
neers reported, of insuring that exist-
ing stations will be protected from
interference. Although the actual cov-
erage of boosters may be confined to a
few miles, their signals, it has been
found, can easily interfere with recep-
tion of signals within the normal cov-
erage area of regular TV broadcast
stations, as far as fifty miles away.

The answer may be in a new type
of station, a translator, the chairman
reported. As distinguished from boost-
ers, translators pick up the signal
from a parent station and ‘‘translate’”
the program to a new frequency be-
fore rebroadcasting. Thus. it is be-
lieved, the translator type of operation
has the advantage of being able to se-
lect a frequency least likely to cause
interference in a particular area. As
a result of experimental studies, the
Commissioner added, it has been pos-
sible to reduce operating requirements
to the barest minimum consistent with
dependable service and protection to
other services.

It is proposed to confine translator
stations to the channels between 70
and 83, and thus reduce the need for
protection spacings with existing sta-
tions, because most u.h.f. stations op-
erate on the lower channels. In addi-
tion, by confining translator opera-
tions to one portion of the u.h.f. band,
it should be possible to develop and
produce moderately priced equipment,
that might sell for less than a thou-
sand dollars.

SEVERAL MEMBERS OF THE SEN-
ATE Interstate and Foreign Com-
merce Cosmittee felt that the Com-

RADIO & TELEVISION NEWS
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NEW CHASSIS PUNCHES
'i A complete line of precision punches,
~ featuring Walsco-Pioneer “'Taper Wedge”
design to speed more accurate hole
punching...any size, any shape

ST AR

NEW TEKNI-LABELS

A complete line of handy title and design
decals for speedy labeling of

electronic equipment

NEW PHONO-RECORDER
DRIVES & BELTS

The first, complete line of vital
replacements for all major phonographs
and tape recorders. Packaged in

convenient kits or sold separately

HARDWARE & SERVICE AIDS
A complete line of essential small
component hardware, packaged in
reusable plastic boxes Dial cord,
feed-thru bushing, and other valuable

L

CHEMICALS ia
A complete line of chemical specialties,
including cements, solvents, and contact
cleaners in bottles and handy spray cans.

faster, easien,
more profitable...

you’'ll find it in the

™ A SUBSIOIARY OF Fellluegaaaprh CORPORATION

Canadian Represeqtative: 3602 Crenshaw Blvd.
Atlas Radio Corp., Ltd. .
50 Wingold Ave., Toronto, Canada  LOS Angeles 16, Cali

ALIGNMENT TOOLS
gge‘r\segs Rep'resaplan’ve: A complete line of tools for every
urigma, Inc. e
89 Broad Street, New York 4, N. Y, servicing job.
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TUNING METER FOR
BOTH AM AND FM
Now you can tune distant sta-
tions perfectly. Helps you
adjust your antenna for best
reception.

fM RF SECTION
Highly sensitive cascode front
end and heavy copper plated
chassis gives 3 microvolts
sensitivity for 20 db quieting.

SUPER SELECTIVE FM IF'S
Such sharp tuning that you
can separate stations so close
together  ordinary  tuners
would pass them by.

WIDE BAND

FM DETECTOR
Radically new design makes
drift a thing of the past.
Stations stay in tune. Strong
and weak signals can be tuned
with equal ease.

NEW AM DETECTOR
Exclusive H. H. Scott design
means distortionless reception
even if stations modulate to
100%. High freguencies come
through perfectly. Conven-
tional detectors distort AM
above moderate modulation
percentages, and distort high
frequencies.

Inside story on the

Engineered by the same H. H. Scott team’

that has won every important High Fidelity
award, this sensational tuner not only
looks different . it sounds different —
better than any tuner you've ever heard.

The AM side features radically new detector
design it’s the first really wide-range
AM tuner on the market . . . you actually
get fine AM sound to 10 KC! The FM side
has 3 microvolt sensitivity . . . you pull in
stations you've never heard before,

“The Professional’

Mode! 330 AM-FM

(Binaural) Tuner
Styling and dimensions pro-
vide a perfect match to the
99-B and 210-D compleir am.
plifiers. $199.95*

*Slightly higher west of Rockies

/on both FM and AM sections.

BINAURAL OUTPUT JACKS
from the completely separate
FM and AM sections.
aural output also provided,

PLANETARY DRIVE TUNING
f£dge lighted lucite tuning
dials with separate logging
scales. Big easy to read num.
bers. Quick or vernier tuning

WIDE-RANGE AM
3 position adjustable band-
Mon.  width including ‘Ultra-Wide-
Range' position for receiving
the full 10 k¢ frequency
range broadcast by the better
AM stations. Perfect reception
under any signal conditions.

TECHNICAL SPECIFICATIONS
FM Section: 3 mv. sensitivity for
20 db quieting — 2 megacycle wide-
band detector — 80 db rejection
of spurious cross-modulation re-
sponse by strong local signals —
automatic gain control assures opti-
mum adjustment under all signal
conditions—equipped for multiplex.
AM Section: 1 mv. sensitivity — 10

kc whistle filter — extended fre-
quency response to 10 kc. Output
jacks for binaural — can be panel-

mounted with one simple cut-out — :
beautiful accessory case $9.95*,
Dimensions in case: 15¥4” x 434"
x 12147,
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New H. H. Scott Catalog and
Hi-Fi Guide. Just off the press.
Write for your free copy.

S

H.H. Scott, Inc., Dept. R4, 385 Putnam Ave., Cambridge, Mass. ExportDept.: Telesco International Corp. 270 Park Ave., N.Y.17
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mission required an assist from indus-
try, using the facilities of the 12-man
ad-hoc committee appointed last June.
So strongly did these Senators feel
about this, that the engineering group
was asked to work out an exploratory
competitive allocations plan that could
serve as a tool for testing various pro-
posals and perhaps also as a practical
basis for arriving at recommendations
to be made to the complete Senate
committee.

Among those who have been named
to the ad-hoc committee are: William
S. Duttera, staff allocations engineer
for NBC; Haraden Pratt, IRE secre-
tary; C. M. Jansky, Washington con-
sultant; Dr. Allen B. DuMont; Frank
Marx, engineering vice-president of
ABC; Curtis Plummer, chief of the
FCC broadcast bureau; Ralph Har-
mon, Westinghouse engineering vice-
president; T. A. M. Craven, also a
Washington consultant and former
FCC chief engineer and commissioner;
and William S. Lodge, CBS engineer-
ing vice-president.

FORWARD SCATTER, the recently
discovered mode of radio propagation,
believed to result from small inhomo-
geneities, due to turbulence in the at-
mosphere, which scatter radio waves
in all directions, but predominantly
forward, recently received an intensive
experimental and theoretical review by
the Bureau of Standards, based on
their own investigation of this inter-
esting subject.

Noting that there are two types of
scatter, ionospheric and tropospheric,
the Bureau's experts said that iono-
spheric scattering takes place in the
lower part of the ionosphere; a region
of electrified particles 40 to 200 miles
above the surface of the earth. Tropo-
spheric scattering occurs in the part
of the atmosphere that lies below the
ionosphere.

It has been found that tropospheric
forward scatter appears to be useful
for transmission over distances up to
600 miles, such as in air-to-ground
communications between a plane in
flight and its control tower, at fre-
quencies from 100 to at least 10,000
megacycles. Ionospheric forward scat-
ter permits communication in the
range from 25 to about 60 mec., and
over distances extending from approx-
imately 600 to 1200 miles.

Three major factors seem to con-
tribute to the ionization of the E re-
gion, which causes ionospheric scatter:
direct solar radiation, corpuscular ra-
diation, and meteors.

In one series of measurements over
an arctic path (Anchorage to Barrow,
Alaska), correlation with magnetic ac-
tivity indicated a rise in signal
strength at the receiver with increas-
ing magnetic activity at the midpoint
(Fairbanks). One explanation is that
the contribution of the corpuscular ra-
diation factor at these times is high;
such radiation, presumably of solar
origin, consists of atomic particles of
matter, and the particles take from 18
to 30 hours to reach the earth from
\ (Continued on page 169)
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: Head EXPe?tS e
}}Iluvgzn;ilectronic Gaios o e s
' “"RCA HEAD PREDICTS SALES
BOOM FOR COLOR TV SETS

. All over the nation the Television-Radio-Electronics industry is making News —
, News that means opportunity for YOU. You can cash in on the headlines.

i"’“ I WILL TRAIN YOU AT HOME FOR A TOP-PAY JOB IN TELEVISION

I will prepare you for a spot in America’s fastest-growing industry. You can
become a trained technician in your spare time without giving up your present
job or soaial life. No experience needed.

1 l EA R N BY D 0 I N G Combination Voltmater-
1 Ammeter-Obmmeter
President, Radio-Television

Troning Avociation. As part of your training | give you the equipment you

SholofRedo 8 Toevior.  paed to set up your own home laboratory and prepare
for a top-pay job or set up your own business. You build and keep an
Electromagnetic TV RECEIVER designed and engineered to take any size
picture tube up to 21-inch. (10-inch tube furnished. Slight extra cost for
larger sizes.) . . . also a Super-Het Radio Receiver, AF-RF Signal Generator,
Combination Volimeter-Ammeter-Ohmmeter, C:W Telephone Transmitter,
Public Address System, AC-DC Power Supply. Everything supplied, including

all tubes. T EARN WHILE YOU LEARN
LSTUDY NEWEST DEVELOPMENTS E Almost from the very start of your course you can earn extra

— 2 . .. money by repairing sets for friends and neighbors, Many of
My training covers all the latest developments in the fast-growing Television- my students earn up fo $25 a week . . . pay for their entire
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —  training with spare time earnings . . . start their own profit-

TRANSISTORS — PRINTED CIRCUITS, etc. S s celaaing=
CHOOSE FROM THREE COMPLETE COURSES e ERE E 1t sond you my new 40-page book,

e ‘How to Make Money in Television-
covering all phases of Radio, FM and TV HONEY I  Radio-Electronics,’”” o Free sample les-

son, and other literature showing how

and where you can get a top-pay job
in Television.

L. €. lane, B.

C-W Telephone Transmitter

Super-Het
Rodio Receiver
L

b AF-RF Signal Generator

Public Address System

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

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

MAIL THIS COUPON TODAY!

Mr. leonard C. Lane, President

RADIO-TELEVISION TRAINING ASSOCIATION'
b = e De:pt. T-4C, 52 East !?th Street, New York 3, N. Y,
After you finish your home study training in Co 1or2 i Dear Mr. Lane: Send me your NEW FREE BOOK, FREE I

you dinisn yeuy ) el : 5 SAMPLE LESSON, and FREE aids that will show me

you car have two weeks, 50 hours, of intensive Lab work on { 2 how I.can make TOP MONEY IN TELEVISION. | under-
modern electronic equipment at our associate resident school, | VETE RANS .‘. stand | am under no obligation. -
Pierce School of Rajio & Television. THIS EXTRA TRAINING ¢ e : __(PLEASE PRINT PLAINLY)

IS YOURS AT NO EXTRA COST WHATSOEVER! " My School fully approved ! & ] ’ !
toytrain Veter'anspunder . Name__ —_ —Age

FCC COACHING COURSE | lose your school benefits} | Address
Important for BETTER-PAY JOBS requiring FCC License! You 2}@;‘,’;‘};’5(12‘;‘; 'g’,{‘gc'm‘ﬁ,’(;;? B
get this training AT NO EXTRA COST! Top TV jobs go to : SRS
FCC-licensed technicians. 1

8. TV Cameraman and Studio Technician Course — advanced training for men
with Radio or TV training or experience.

Zone, State,

1AM INTERESTED IN:
l'&|:| Radio-FM-TV Technician Course wrifé discharge date §

- [1] FM-TV Technician Course
. “[J TV Comeraman & Siudia

Technicion Course

WwWww americanradiohistorv com
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PRODUCTION TECHNIQUES:

for the
manufacturing of
High Reliability
Capacitors

To produce capacitors free from any possibil-
ity of latent defects, for use in the most critical
applications, the Sangamo Electric Company
has recently intensified its high reliability
program of fabrication and inspection
methods. '

Incoming materials are rigidly inspected to
meet stringent high reliability standards and
are stored in areas where temperature, humid-
ity and dust are controlled at all times.

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

SANGAMO ELECTRIC COMPANY

MARION, ILLINOIS

Separate facilities are maintained for the exclusive processing and manufacture of high relia-
bility capacitors. Only specially trained, highly skilled operators, who wear special clothing to
prevent any possible source contamination, work here.

Oil-filled capacitors are subject to vacuum under elevated temperatures,
then are individually examined to insure complete hermetic seal.

High temperature
test ovens are
used to check
insulation resist-
ance of Sangamo
high reliability
capacitors under

sustained temper-
atures of 125° C.

This vibration
testing machine
brutally punishes
Sangamo high
reliability capac-
itors at accelera-
tions up to 10 G’s
to determine their
ability to resist
vibration without
damage to leads
or elements.

‘americanradiohist®
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COMPOUND
DIFFRACTION
PROJECTOR"®

NO DEAD SPOTS NO HOT SPOTS

Coverage is clear, penetrating, uniform, OFF AXIS and ON AXIS

COAXIAL WIDE-RANGE DESIGN
Two coaxially mounted diffraction horns work
from opposite sides of a single diaphragm.
Each horn is designed for optimum reproduc-
tion within its own range.

PHENOMENAL POLAR PATTERN  _— .7
Smooth, peak-free, wide-range re-
sponse with over 120° sound dis- [ D=
tribution at all frequencies up to <
10,000 cps.

OPTICAL SLIT DIFFRACTION PRINCIPLE
Uses acoustic application of opticai slit dif-
fraction for perfected smooth, uniform sound
dispersion over lentire listening area, virtually
independentof frequency. Nopin-pointing effect.

Unit may be mqunted horizontally or vertical-
ly to vary polar pattern for desired dispersion.

TOUGH—~PRACTICALLY INDESTRUCTIBLE
Molded of fiberglass for improved acoustic
properties and extra strength. Weatherproof,
blast-proof, splash-proof.

*Pat, D169, 904 and Pat, Pend.

Model 847 CDP. 12 watts. 16 ohms. Response
250 to 10,000 cps. RETMA sensitivity rating
51 db. Crossover at 1500 cps. Size 7% in.
wide, 113 in. high, 10-7/32 in. deep over-all.
includes mounting bracket. Net wt. 632 Ibs.

List, $43.50 Net, $26.10

Model 848 CDP. 25 watts. 16 ohms. Response
175 to 10,000 cps. Crossover at 1000 cps.
Sensitivity rating 52 db. Size 10%2 in. wide,
20%2 in. high, 20 in. deep over-all. Includes
mounting bracket. Net wt. 12 Ibs.

List, $69.50 Net, $41.70

Success of the CDP is in the record of public address installations.
Now in addition to the “848}" E-V brings you the new, smaller,
lower-cost “847” Both now make it easy to take advantage of superior
CDP wide-range performance for the smallest paging job as well

as the largest stadium application, indcors and outdoors. Unique
coaxial design, with its two specialized horn sections, provides
smooth, extended high-frequency response and unusual low-frequency
balance. Diffraction principle gives smooth, wide, uniform dispersion,
without any cellular pin-pointing effect. Low distortion and high
articulation improve speech intelligibility. Musicasting is full-bodied
and clean. High efficiency and sensitivity provide superior coverage
of the listening area with fewer units and at far less cost. There’s

no wasted power. Compare the CDP with any other unit in the
environment in which it actually will be used—and Aear the difference.

For broadcast quality in public address,
use E-V 664 cardioid dynamic microphone.

No Finer Choice than

Ask for a ®
demonstration or

get full facts. -~ m ‘
Send for COP -

Bulletin No. 221. N64
ELECTRO-VOICE, INC.* BUCHANAN, MICHIGAN
HIGH-FIDELITY SPEAKER SYSTEMS, MICROPHONES, AMPLIFIERS, TUNERS, PHONO-CARTRIDGES

www americanradiohistorv com
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the fastest selling

Completely AUTO-
MATIC version of
the TR-2 with all
the powerful fea-
tures that made it
famous.

18

'ROTORS

& Pre-Sold to millions every week on TV

(//

é‘/ Superior Engineering...they're Tried-Tested- Proven

Completely AUTO-
MATIC rotor, pow-
erful and depend-
able. Modern de-
sign cabinet. 4 wire
cable.

CORNELL-DUBILIER

Completely AUTO-
MATIC rotor with
thrust bearing.
Handsome cabinet,
4 wire cable.

SOUTH PLAINFIELD, N. J.

Heavy-duty rotor
with plastic cabinet,
“compass control”
illuminated perfect
pattern dial, 8 wire
cable.

.
s

gl

Heavy-duty rotor,
modern cabinet
with METER con-
trol dial, 4 wire
cable.

www americanradiohistorv com

i)

Combination value
...complete rotor
with thrust bearing.
Modern cabinet
with meter control
dial, uses 4 wire
czble.

RADIO & TELEVISION NEWS

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

\mmlunmnnmmlmv[

ideal budget all-
purpose rotor, new
modern cabinet
featuring meter
control dial, 4 wire

cable.

THE RADIART corp.

CLEVELAND 13, OHIO
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Now G-E Aluminized Picture Tubes
with the new “100-Series”’
red seal for quality!

Six more brand-new General Electric
Service-Designed Tubes!

TV-radio Tune-up Program,
nutioTully advertised by G.E.!

Sl
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=

=
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FOLLOW THE PARADE OF

SERVICE ATTRACTIONS... 20000 T 5o iyl oo 4 G I
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NATIONALLY.

@ AIUMM/IZED
PICTURE TugES

with the RED Srqy

ADYERTISED The symbol

of quabity

found oaly

on G-E
Aluminized Typeg

GREATER

PROFITS )

100 BRIGHTER
00% MORE CONTRAST

They poliiivelv
out-perform
their prototyp

el

v e et

G-E ALUMINIZED TUBES WITH
THE RED SEAL. FINEST EVER!

TV owners will learn about them through big
G-E color ads—"100-Series’’ G-E Aluminized
Picture Tubes with the red seal finest ever
built! The new red seal stands for top picture
tube quality. Bright, sharp, clear pictures; de-
pendable performance that lasts throughout
tube life—these spell customer satisfaction,
establish you as a dealer handling only the
best. Large-scale G-E advertising of "100-
Series’’ Aluminized Tubes with the red seal,
soon to commence on a nationwide basis, will
boost your tube and service sales. Here is a
new and important business and profit-builder
—with all the sales impetus behind it of a
tremendous national advertising campaign!

SIX MORE NEW G-E SERVICE-DESIGNED
RECEIVING TUBES!

Ready to install: new types 1X2-B, 6ALS5,
6BK7-A, 6BQ7-A, 6BZ7, 6CB6. Remember
the fine reception given other G-E Service-
Designed Tubes—how customer goodwill in-
creased sharply, how service business boomed
for dealers handling these superior tubes,
made only by General Electric? The 6 new
types will cut zall-backs still mo\r/e, increase
your sales and profits further. A revolution-
ary new "lightning-rod’’ design, new low-level
tube microphonics, greater sturdiness, longer
tube life—these and many other vital improve-
ments are included. Now—in all—gou will
have 20 G-E Service-Designed Tubes which
will out-perform and outlast their prototypes!

SURE-FIRE BUSINESS-BUILDERS, ALL § ATTRACTIONS!
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GET THE LION S SHARE &
s OF SERVICE BUSINESS &%

St SALES

® ADVERTISING
b WITH
g, LOCAL TIE-IN

NATIONAL

NATIONALLY ADVERTISED TV-RADIO
TUNE-UP PROGRAM!

Biggest boost to TV-radio service ever under-
That's G.E.’s nationally advertised
Tune-up Program. Through large G-E color

taken!

ads in 6 national magazines—reaching every
home in your neighborhood—your customers
will learn that a TV-radio tune-up now is es-
sential to high-quality pictures and clear, clean
reception. Every ad will ask that readers see
or phone you, their local independent techni-
cian. This plan for TV-radio service action will
greatly increase your customer list, keep your
telephone ringing busily. You will sell more
profitable G-E Aluminized Picture Tubes,

% more receiving tubes and TV-radio parts, than
you have ever sold before!

L0CAL g Newspaper Ads
ﬂ Radio Spors
ﬂ v Commercials

ﬂ Point of Sale
« Direct Mail

MOST ATTRACTIVE DEALER
ADVERTISING AIDS EVER OFFERED!

Strong local advertising tie-ins will increase
your sales still more. G E. has ready for you a
real Big Top group of colorful displays and
other helps. Many of them are shown on the
following page. Besides wall and window-
banners, they include window-stickers—TV-
radio spot commercials—point-of-purchase
selling aids—direct-mail pieces—other items.
Vivid, fresh,
underscore G.E.'s nationwide TV-radio Tune-

new, these advertising aids
up advertising, and focus its appeal to set-
owners on your store or shop. Become the
service center for your neighborhood by using
these Big Top tie-ins! Your G-E tube distribu-
tor has them Ask his salesman for details!

N E

KA

PROFITS

with this
great new

Selling plan)

&

:NATION
ALL| e

ADVERT[SEb W‘r

G-E SERVICE FINANCE PLAN! YOUR
CUSTOMERS CAN PAY OUT OF INCOME!

Most powerful stimulus ever given to tube,
parts, and service sales, is G.E.’s great Service
Finance Plan. Now the latest instalment meth-
ods are available for the benefit of dealers
handling G-E tubes. Your customers’ needs
can be filled immediately and paid for out of
income. They no longer will feel they must
wait to replace worn-out picture tubes with
new G-E Aluminized Tubes—instead, can
atford, on an easy instalment basis, the best in
tubes and service. Costly 1nstallation jobs will
be far easier for you to sell. Your whole busi-
ness will feel the beneficial etfects of General
Electric’s pace-setting Service Finance Plan!
Here is a Grade-A sales and profit-builder!

NEXT PAGE: HUW &L SPOTLIGHTS YOU TO REAP THE BENEFITS!

i
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Every parent will want one or more
of these fascinating books for their
children's enjoyment. Amusing
rhymes; appealing outline sketches
to be filled in with crayons. A top-
notch store traffic-builder!

f‘ /:/4. 2 "" ‘
ﬁ:ﬂ‘?‘ﬂ\w\“\f

G-E Big Top wall and window-banners, window-stickers, colorful tie-ins galore, will target
your store as TV-radio service headquarters. All are available from your G-E tube distributor!

Television-radio service—how much it means to high-
quality performance; why owners should consult their
local independent technician—will be pushed from
coast to coast, border to border, during General Elec-
tric's TV-radio Tune-up campaign. Giant 2-page maga-
zine ads in color will seize and hold readers’ attention,
show why reqular service attention is a TV-radio "'must’’.
Six big national magazines will be used, all with many
millions’ circulation—Life, Look, Collier’s, American
Weekly, This Week, and TV Guide.

GENERAL

TATATATATA' AN @ o 1]

Tie-in displays are ready for you. Part are shown on
this page—though justice can’t be done here to their
many bright colors, or smart and novel appeal. Eye-
stoppers, every one! These Big Top tie-ins will focus
sharply on your establishment all of General Electric's
gigantic TV-radio service advertising effort.

Lead the TV-radio service parade! Profit from the
business-building attractions G.E.’s Big Top holds! Your:
G.E. tube distributor is waiting to hear from you. Tube
Dept., General Electric Co., Schenectady 5, N. Y.

ELECTRIC

) CIRTALLY)
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ELECTRONICS

TElE“ ISION
*RADIO-

Get the best!

Get Nuhonal Schools’ SHOP-METHOD HOME TRAINING!

Start now! Why wait around for that raise or promotion
that may never come? Get started now in high-paying
TV-Radio-Electronics! National Schools’ SHOP METHOD
Home Training prepares you for success in a top-salary
job or in your own business. You learn all three. .. Televi-
sion,Radio, Electronics...in one complete course. Our Shop-
Tested lessons and manuals help you master all phases in
shortest poss?ble time! Send coupon, find out today'

WHY NATIONAL SCHOOLS LEADS THE FIELD

Located in the “Television Center” of the world, our staff
is in close toych with latest developments and opportun-
ities. We give you personalized job placement assistance.
We also give you confidential help with both technical and
personal problems relating to your training. We show
you how to make Part Time Earnings as you progress.
Whether you live 30 miles away, or 3,000, you will always
be pleased with our prompt, friendly service'

DRAFT AGE ? Our home training helps you achieve special-
ized ratings and higher pay grades if you go in service.

30 MILLION TV SETS

need regular repair! Color TV
means more sets than ever be-
fore. NOW is the golden oppor-
tunity to cash in on this multi-
billion-dollar industry.Or‘‘write
your own ticket"” in broadcast-
ing, manufacturing,
and other special-
ized phases!

IS NO
OBSTACLE!

Send for
s FUTURE |~ FREE LESSON!

\ IN RADIO | FREE BOOK & SAMPLE LESSON
TELEEADHN \ will convince you!

| - SEND COUPON TODAY!

1956

April,

YOUR AGE

We send you this precision-tested-Multitester! Plus parts
to build Oscillators, Receivers, Signal Generator, Contin-
uity Checker, Combination Short Wave and Standard

Broadcast Superhet Receiver. All
this equlpment is part of your National Schools course
NO EXTRA CHARGES! Send’ coupon for free books'
NATIONAL SCHOOLS,
world-famous technical
trade school. Now in our [fi{ 3t
50th year! HET

NATIONAL SCHOOI.S

TECHNICAL TRADE TRAINING SINCE 1905
LOS ANGELES 37, Califarnia *« CHICAGO: 187 N. La Salle St.
IN CANADA: 811 West Hastings Street, Vancouver, B.C.

e APPROVED FOR G.I. TRAINING
e BOTH HOME STUDY AND RESIDENT COURSES OFFERED

MAIL NOW TO OFFICE NEAREST YOU!

|mail in envelope or paste on postal card]

NATIONAL SCHOOLS, Dept. RH-46

4000 SOUTH FIGUEROA STREET OR 187 N. La SALLE STREET I
LOS ANGELES 37, CALIFORNIA CHICAGO 1, ILLINOIS I

Please rush FREE BOOK, “My Future in Radio-Tele-

vision-Electronics,” and FREE LESSON at once. I un-
derstand there is no obligation, and no salesman will call. I

NAME = — BIRTHDAY 19 I
ADDRESS I
cry__ = ZONE STATE |
[ Check if interested ONLY in Resident Training at Los Angeles. I

VETERANS: Give date of discharge
L2 _§ _§ B N ¥ _§ _§ N N _§ _F§ _§ _F _§ N |

23

wwWw americanradiohistorv com


www.americanradiohistory.com

Dealers by the thousands are |

making the SMV] W@Hl

to this great insulator idea!

~ when we say

A SWITCH

_ ’/ we mean

b L‘\/ &
e .'
W n ¥

New indoor antenna has

gliding S)\/\/ ['[C

Copyright 1956, Channel Master Corp.

www americanradiohistorv co
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Only CHANNEL MASTER®

insulators

have this revolutionary
2 in 1 design

It's a wood-screw insulator
. it's a machine-screw insulator

505 rnd it's BETTER in both applications!

STANDOUT insulators and buckles are already outselling
all others — after only a few months on the market! This
remarkable record provides positive proof of the solid ac-
ceptance STANDOUTs have won among dealers all over
the country.

Why has the response to STANDOUTs been so enthusi-
astic? BECAUSE they cut space and dollar investments in
accessories by more than 65% ... BECAUSE they increase
space and dollar turnover by more than 200% . . . BECAUSE
they are easier to install, stronger, more durable.

CHANNEL MASTER'S

™" Glide-o-Watic

INDOOR TV ANTENNA

The Glide-o-Matic’s sensational low-loss gliding switch
is different from all others! Provides highest electrical effi-
ciency ... AND — it's the most convenient to operate!

Glide-o-Matic also gives you:
® Maximum performance on all channels — VHF and UHF.

. WFighted tip-proof base — with “can’t scratch” felt
covering.

® Repdy for COLOR TV.

o Powerfu! retail merchandising support.

Mahogany | with brass model no. 3700

Available in

4 Ebony with brass model no. 3701
]

populur color fvory with brass model no. 3702

Millions already sold!

Here’s why:

“T-Nut”’ buckle
with 8 threads.

More threads than
any other buckle (nut
type or extruded) —
8 full machined
threads! Tighten as
hard as you want,
you can’t strip it!

Pointed Screw makes
positive contact.

Strap won't slip while
you're tightening.
Won't twist or slip on
mast after installa-
tion. Straps have con-
venient “taper-tip.”

Needle-sharp point
Finer thread, sharper
point means easier
starting — even in
hardwood. Minimizes
possibility of splitting.

STANDOUT peint.

All popular types and sizes available, including
full assortment of specialized hardware.
See your Channel Master distributor

A performance hit

with men... o
A style hit with
women !

Glide-o-Matic

practically sells
itself. Smartly
styled . . . blends
info any setting,

Packed in colorful
“tell and sell” car-
ton with convenient
“carry away” handle.

$0.95

list

Also available:
CHANNEL MASTER'S ALL-VU sges

model! no. 381, all-VHF, all UHF. st

harmonies: Ebony with aluminum | model no. 3703

M
%‘)53 8y £
24
g
%
%

a*

WORLD'S LARGEST MANUDFACTURER

CHANNEL MASTER'S PRE-VU

model no. 380 all-channel VHF.

OF T¥ AHNTEWHAS AME ACCESSORIES
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[EST 3 TUBES in 4 SECONDS EACH...ACCURATELY!

WITH THE NEW ADVANCED ENGINEERED
MODEL 116

Gm. & Em. ULTRAFAST
TUBE & TRANSISTOR TESTER

PRECISE MODEL 116K in kit form...... $69,95
PRECISE MODEL 116W factory wired ............ $119.95

Servicemen know the Precise Model 111 (the winner in an independent survey)
‘ easily rates “the finest tube tester in the fleld” at any price, BUT FOR AN ON
THE JOB QUICK-TEST . .. the fastest, most accurate is the PRECISE Model 116.
i What's more you test tubes the foolproof method inherent in the famous Precise
Model 111.
} Did you ever wish you could plug in 5 of the same type tubes at once and check
‘ each one individually by rotating a switchz YOU CAN WITH THE PRECISE
} MODEL 116—Plug in 5 IF tubes and let them heat up at once and then check
‘ each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5
TUBES IN 20 SECONDS, 4 SECONDS PER TUBE.
The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5
or 6AU6) should be tested for Gm (mutual transconductance) while the power
amplifiers (like the 6L6) should be tested for Em (emission)—that’s ULTRAFAST
Model 116 test! It checks each section of each tube separately . . . by rotating the
FUNCTION SWITCH . . . each triode of a dual triode is checked individually . . .
t+ each diode and the triode of a duo-diode-triode is separately tested and not
lumped as in other testers . . . and a pentode is tested as a pentode—not a diode.
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera can be tested with the
PRECISE Model 116.
You can inexpensively extend the Precise Madel 116 to test filament current, etc.
The Model 116 gives an accurate, ultra-fast (3 basic knobs for testing) check of
television tubes!

THE FIRST LOW PRICED
7” COLOR SCOPE
K +.$99.95

THE FIRST A D ONLY
81/2” COLOR SCOPE
308K . $12 .50

308W ..

No Surplus—An etched panel—beautiful Moleskin covered wood carrying case i

1 and cover and specially simplified instructions makes the PRECISE MODEL 116
THE FINEST FAST-CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING

§ COMPANION A TV SERVICEMAN EVER HAD.

Not yet at your distributor. Order NOW to insure early delivery.
SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER — OR WRITE
US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY,

RF-—-AF—~BAR GENERATOR p

LOWEST PRICED *
WIRED 4%4" VTV$M with pre-assembled ggads

Evisenms
FINEST VOLT, REG, ’
THE 77 NTVM KiT LOW PRICED RF SIGNAL GE!;JERATOR UNI\/6 AIF( SINE, SQ, & PULSESOGEN Prices_slightly higher in the West. Prices and

PTAK .'$2.95
35.95 ‘BEST BUY" IN GEN 38 specifications subject to change without notice. PTAW ..$4.25 {

9071W
WRITE FOR CATALOG RN 46 SL0K pre-assembled head
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THE BRIGHT

Designed with a super-phosphor that develops greater light—and Ask your RCA Tube Dis-
aluminized by an exclusive ‘“‘advanced-technique” process that tributor for your copy of
sharpens image contrast, does away with “mottling”’, increases e new RCA Picture Tubes
picture “snap” —RCA SILVERAMA Picture Tubes are setting  °ockie! (Form K8-106).

unparalleled records for superior performance. And RCA is tell- j -
ing this stery to your customers across the nation—through the TN

most dynamic consumer advertising campaign in the history of kgt __‘g;

picture tubes. 57
Your RCA Tube Distributor can help you make this far-reaching oy e

advertising effort pay off for you NOW—with the most complete e

selection of sales promotion material ever created to sell picture Nationwide Consumer
tubes. Ask him for the facts. Let him show you how 25 types of Advertising
RCA SILVERAMA Picture Tubes can handle over 110 replace- See RCA's hard-hitting con-
ment types for YOU. Be convinced that RCA SILVERAMA sumer ads on SILVERAMA
makes the brightest picture—any way you look. in LIFE, POST, and TV
GUIDE. Watch RCA's dra-

— i
/ matic commercials on top
ocal PICTURE TUBES G e Gl
ﬁ RADIO CORPORATION OF AMERICA BERLE, MARTHA RAYE, and.
\»_,/® HARRISON, N. J. NBC Spectaculars.
April, 1956 27
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sets

LOCAL PROGRAM LiSTings
WEEK OF FEBRUARY 1117

Millions of TV Set owners get the call to action—to

phone you immediately for a new picture tube

TV Guide, Saturday Evening Post, news-
papers and TV commercials are ready to
break the big replacement story and sell the
Philco Star Bright 20/20 Aluminized Pic-
ture Tube for you. Be sure to have stock on
hand when your phone starts ringing. Then
you’ll be ready to move into the homes of
television owners and cash in on the greatest
campaign of its kind ever to hit the public,

Invest in your future in Color TV Service and equip your shop FREE during the fabulous

PH l LCO SHARE That's fight, you can eatn FREE color and B/W Test Equipment
] * - and Pares and Accessories by concentrating your radio and TV

AND PROFIT

tunity

Dividend Oppor

G

- parts on Philco. With each purchase you get SHARE and PROFIT

stamps, redeemable for the dividends of your choice at your Philco
~ Distributor. They build EXTRA 100% PROFITS because they cost
~ you ngyfxi-gxg. See. 'yfo‘u_r Philco Distcib.ugor, now for full details.

e : -
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Now, an Exclusive Double Edged Selling Tool...

Bowd p_lg_s Wonrowiy

ON EVERY

—~» PHILCO.

Star Bright
20/20

Yes, Philco gives you a double-edged selling
exclusive to boost your replacement tube business. In
addition to the one year warranty, the Philco Star

Mode} 7100

SUPER ALUMINIZED! CLEAREST,
MOST LIFELIKE PICTURE POSSIBLE

Regardless of the make or model of a TV set, a Philco
Star Bright 20/20 Aluminized Picture Tube gives your
customers a clearer, brighter, more lifelike plcture
than ever before .. . and builds confidence in you.

Bright 20/20 Aluminized Picture Tube is BONDED
to have all new picture making components. This
bond protects your customers against counterfeit
tubes and assures a picture tube that’s built to the same
rigid standards as those in original TV receiving equip-
ment. The Philco Star Bright 20/20 is the only pic-
ture tube made that is backed by such a bond.

PHILCO CORPORATION &%Q'L/,Q\)
ACCESSORY DIVISION PHILADELPHIA 34, PA. (@w“ﬁ

It's new .

. highly efficient .
to provxde the widest possxble variety of
functions in the mimmum amount of

space. PHILCO MODEL 7100 is used to

\A_i/

Philco puts you in the color service business with this one compact instrument

PHILCO Universal

COLOR BAR and DOT BAR Generator

.designed  completely trouble-shoot circuits associ-
ated with color reproduction and make
accurate convergence adjustments in any

color television receiver on the market.

www americanradiohistorv com
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70P JOBS go to
Men Who Think Ahead!

become an
expert in ...

CLOSED
CIRCUIT
TELEVISION]

Edward M. Noll, nationally known TV
consultant, teacher, and writer glves you
all the information you need in

Closed Circuit and
Industrial Television

This one book could guarantee your future!

The television camera is moving out of the studio and
into industry, busmess, and education. $4.95 will buy
you a complete expert’s course in consrructmg, install-
ing, operating, and servicing closed circuit systems.

Easy to learn

You already know all the basic principles! Make the
knowledge you have really pay-off. This book gives
you, in clear non-mathematical terms, both the theory
and practical techniques needed to handle the, spe-
cial transmission systems, scanning processes, picture
signals, sync and deflection generators, closed-circuit
cameras, and video amplifier systems used in closed
circuit television

This book will help you qualify for one of the hun-
dreds of high-paying jobs opening up every day.

The only book in its field

This specially designed, paper-back volume is packed
with technical know-how, industrial applications, and
hundreds of photographs and schematics.

Learn Color, UHF, and
Monochrome Television

Television for Radiomen

New Revised Edition, $10 by Edward M. Noll
Complete Course in One Volume

At much less cost than the average course of lessons—
you'll get THOROUGH, practical training for_ the
best jobs in TV. You'll know the fundamentals of both
transmission and receiving; the practical techniques of
installation, alignment, adjustment, trouble-shooting;
as well as the latest improvements—transistor circuits,
UHF, color.
The easy inexpensive way
You'll learn each detail of the NTSC color system; the
. function of each circuit, the special installation and
adjustment techniques, the service problems and how
to handle them. You'll know the principles and all
practical details of the intercarrier I-F system, the best
antenna installations for UHF.
These up-to-date, thorough books are
your ticket 1o the best fobs in TV!

STUDY ONE OR BOTH FREE for 10 days without obiigation

|‘ = === CLIP AND MAIL TODAY =~ — -1
The Macmillan Co., Dept. AT-1 l
60 Fifth Avenue, New York 11, N. Y.

Please send me:

O Clesed Circuit and_Industrial Televnsmn $4.95 I
O Television for Radiomen "$10.0

1 I witl either remit the full price or return the book in |
ten days, (Save: Send check or money order now and I
I we pay delivery charge.)

tory on Maplewood Ave.

SIDNEY LEVY has been elected presi-
dent of University Loudspeakers Inc.,
of White Plains,
New York succeed-
ing the late Irving
Golin. Arthur Blu-
menfeld, the third
of the company’s
three founders, was
named secretary-
treasurer.

In addition to as-
suming their new executive posts,
Messrs. Levy and Blumenfeld will ac-
tively continue with the departments
they have supervised since the firm
was founded almost twenty years ago.
In conjunction with their executive
duties, Mr. Levy serves as director of
engineering and Mr. Blumenfeld as di-
rector of production.
LONDON AUDIO FAIR 1956 has been
scheduled for April 13, 14, and 15 at
the Washington Hotel, Curzon Street,
London W. 1. The show will be open
each day from 11:00 a.m. to 9:00 p.m.

This will be the first of what is in-
tended to be an annual event. Ap-
proximately 40 top British manufac-
turers will exhibit and demonstrate
their equipment. The show is being
organized and promoted by a commit-
tee consisting of representatives from
Garrard Engineering Co. Ltd., Good-
mans Industries, Ltd., The M.8.8. Re-
cording Co. Ltd., Pamphonic Repro-
ducers Ltd., The Trix Electric Co. Ltd.,
and Vitavox Ltd.

Additional information is available
from the Secretary, London Audio
Fair 1956, 17 Stratton St., London W.1.

& * &

HOWARD W, SAMS & CO., INC. is
building a new wing on its plant at
33rd & Sutherland Ave. in Indianap-
olis which will add 18,000 square feet
to the present structure in Sams Park.
The new facility will house printing,
warehousing, and mailing activities

. CARTER MOTOR C€O. is building a
new manufacturing plant a few blocks
from the present main office and fac-
in Chicago
. . . NORTH ATLANTIC INDUSTRIES,
INC. has opened a new plant at 603
Main Street in Westbury, New York

. A 12,000 square foot plant expan-
sion has just been completed by VOL-
KERT STAMPINGS, INC. of Queens Vil-
lage, New York, increasing production
capacity by 25 per-cent .. : SYLVANIA
ELECTRIC PRODUCTS INC. has an-
nounced plans for a new engineering
and pilot production building to be
constructed in North Towanda, Pa.
The 48,000 square foot building is ex-
pected to be in operation by the sum-
mer of 1957 ... BARNETT BROS. RADIO

www americanradiohistorv com
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CO0. has moved to new and larger quar-
ters at 622 Arch Street, Philadelphia.
The 4-story building has 12,000 feet
of “floor space . . . The research and
technical laboratories of CONDENSER
PRODUCTS COMPANY has moved to
6457 Sheridan Road in Chicago . . .
COLLINS RADIO COMPANY has opened
a sales office at 1318 Fourth Avenue in
Seattle, Washington to service the
Northwest area . . . SUPERIOR TUBE
COMPANY will replace its present Wa-
pakoneta, Ohio plant with a new half-
million-dollar plant and office building.
Completion is scheduled for Novem-
ber of this year . . . PARKSIDE WIRE
COMPANY has moved to 2535 W. Ar-
mitage Avenue, Chicago 47, Illinois . . .
RADIO MANUFACTURING ENGINEERS,
a division of ELECTRO-VOICE, has
moved, to larger quarters at 501 Wal-
nut Street, Washington, Illinois, a
suburb of Peoria ... THE MAGNAYOX
COMPANY will build a new plant at
Jefferson City, Tennessee, for the man-
ufacture of cabinets for radio and tele-
vision sets. The factory will occupy
75,000 square feet of floor space and
employ approximately 400 people. Op-
eration is scheduled to start in June

ACE ELECTRONICS ASSOCIATES
has moved into new and larger. quar-
ters at 103 Dover Street, Somerville
44, Massachusetts . .. SYLVANIA ELEC-
TRIC PRODUCTS INC. will double the
size of its television picture tube divi-
sion plant in Fullerton, California. The
new addition is scheduled to be com-
pleted in May . . . Full operation of its
new 204,000 square foot plant at 8311
West North Avenue, Chicago, has been
announced by RAYTHEON MANUFAC-
TURING COMPANY.
FRANK M. THOMAS has been appointed
manager of equ1pment development
for the electronics : ... -
division of Sylvania
Electric  Products
Inc. In his new as-
sighment he will be
responsible for the
mechanical, electri- :
cal, and electronic
development depart-
ments of the divi- ¢ -
sion and the coordination of its mech-
anization program.

Before moving to the company’s
Woburn, Mass., plant to take up his
new duties, Mr. Thomas was manager
of equipment engineering for the
firm’s atomic energy division at Highs-
ville, Long Island, New York. He has
been with the company since 1952.

* & £
GEORGE SILBER of Rek-O-Kut Com-~-
pany, New York has been named pres-
ident of the Institute of High Fidelity

RADIO & TELEVISION NEWS
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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 lInstitutes, Inc., Home Study N-46,
350 West Fourth Street New York 14, N. Y.

Without abligation, send me FREE CATALOG

I
= |
) |

] on Home Study Courses in Rodio, Televisian

y o | and Colar TY. No solesman will coll.

|
I
I
I

A SERVICE OF RADIO CORPORATION of AMERICA | Nome ... ... P ——

350 WEST FOURTH STREEY, NEW YORK 14, N.Y. AAGIESS oo o |
g S done Sl

April, 1956 31
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...with Altec Lansing High
Fidelity Components

The exclusive Altec Lansing Performance Guarantee is your assurance
that every Altec home music component you buy will meet or exceed

its published technical specifications. This guarantec is made possible by
the engineering integrity, proud craftsmanship, and product testing that
goes into every Altec Lansing component. In addition to quality
performance Altec offers beautiful, smartly designed cabinets that bear
the Fine Hardwoods Association Seal. When you check the specifications
on Altec equipment, remember that these are conservative figures that will
be exceeded in actual performance. The-system shown—like every Altec
System—is made of components proved in rigorous studio and theatrical use.
See your Altec Lansing dealer soon for a demonstration of this or other

complete Altec high fidelity systems ranging in price from $324. to $1180.

305A AM BROADCAST TUNER

gives highest fidelity AM reception

exceptional stability

outstanding sensitivity

mahogany or blond hardwood cabinet*

ideal tuner for areas lacking FM
broadcast . . . $99.00

S01B MELODIST RECORD REFRODUCER
utilizing exceptional Altec 339B amplifier
finest English-made 3-speed changer
magnetic pickup; three inputs:
one low level, two high leve!
powerful enough to-drive any size speaker
comprises a complete music system
finest record reproducer-amplifier-
preamplifier available
Mahogany or blond hardwood
cabinet*. . . $237.00

415A BIFILEX SPEAKER

guaranteed frequency response 30-14,000 cycles
15 cone using muitiple concentric compliances
outstanding efficiency

extremely low distortion

smoothest speaker response at an economy
price ... $60.00

*ALL ALTEC FURNITURE-FINISH CABINETS BEAR
THE SEAL OF THE FINE HARDWOODS ASSOCIATION

ALTEC FIDELITY IS HIGHEST FIDELITY
' il Dept. 4-TM
9356 Santa Monica Blvd., Beverly Hills, Calif.

161 Sixth Avenue, New York 13, New York

www americanradiohistorv com

Division in Fort

Manufacturers, Inc.,, a trade associa-
tion formed a year ago and now com-
prising 55 member and associate mem-
ber companies.

Serving a two-year term with Mr.
Silber are Walter Jablon of Presto
Recording Corp., vice-president and
Vinton K. Ulrich of David Bogen Co.,
Inc., secretary-treasurer.

Directors elected for two-year terms
include Mr. Silber, Avery Fisher of
Fisher Radio Corp., and Sid Harman
of Harman-Kardon, Inc. Joe Benja-
min of Pilot Radio Corp., Al Kahn of
Electro-Voice, Inc., and William
Thomas of James B. Lansing Sound
Inc. were elected for one-year terms.

The association maintains headquar-
ters at 25 Broad Street, New York 4,
N. Y.

REAR ADMIRAL FREDERICK R. FURTH,
USN (Ret.) has joined International
Telephone and Tele-
graph Corporation
as assistant to Dr.
Harvard L. Hull,
president of the
Farnsworth  Elec-
tronics Company

Wayne, Ind.

In his new post,
Mr. Furth will be active in new prod-
uct development for the division. As
chief of naval research in 1954 and
1955, he directed the expansion and
use of new techniques in the Navy’s
continuing support of upper atmos-
phere research, a program that has
permitted the Navy to move ahead
with the technical portion of the
earth-satellite program.

IRE has announced several of its spon-
sored and co-sponsored meetings
which are of general interest to the
industry.

Harvard University, Cambridge,
Mass. will be the scene of a three-day
meeting on ferrite devices for micro-
waves, April 2nd, 3rd, and 4th. April
5th and 6th a conference on magnetic
amplifiers will be held in Syracuse,
New York. The Tth Regional Tech-
nical Conference and Trade Show has
been sct for the Hotel Utah in Salt
Lake City, April 11th through 13th,
while the 10th Annual Spring Tech-
nical Conference will be held in Cin-
cinnati on April 13th and 14th.

The New England Radio Engineer-
ing Meeting will be held at the Shera-
ton-Plaza in Boston on the 23rd and
24th while the symposium on non-
linear network theory will convene at
the Engineering Societies Building in
New York City on April 25th through
27th.

SYLVANIA ELECTRIC PRODUCTS INC.
has formed a manufacturing subsidiary,
SEMSA ELECTRONICA, S.A., which will
produce television receivers and pic-
ture tubes in a new 40,000 square foot
building at Monterrey, Mexico . . .
HUNTER MANUFACTURING CORPORA-
TION has acquired all of the outstand-
ing stock of BRISTOL ENGINEERING
(Continued on page 172)
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it’'s easier to sell CBS

the

“High-Fidelity”

8002000000020 02600090

Aluminized Tube

Your customer is aware that Hi-Fi does
sound better . . . that it faithfully repro-
duces the original sound. And you can
prove by demonsiration that advanced-
‘engineered CBS Silver Vision tubes can
do for video what Hi-Fi does for audio.

You know Silver Vision’s aluminiza-
tion . . . silver-activated phosphors . . .
and small-spot gun can accomplish this.
But technical details do not interest the
lady. She does appreciate Silver Vision’s
sparkling whites . . . deep blacks . .. and
wide range of middle gray tones. She
likes the way they can be blended to give
her truly high-fidelity reproduction of
the telecast picture.

Here’s a tube whose performance sells
it. And Garry Moore makes it still easier
by convinéing your women customers
over the CBS Television Network:
“There are no better tubes made than
CBS 1tubes, the tubes with the Good
Housekeeping Guaranty Seal.” Sell the
casy way, follow Garry’s lead. Sell CBS
Silver Vision . . . the “high-fidelity”
aluminized picture tube.

Always show her the CBS carton with the
Good Housekeeping Guaranty Seal.

\&““ OI*HNIM Ty

*" Guaranteed by =

Good Housekeeping
7, »

K
L0745 apvrgysro 1655

CBS-HYTRON, Danvers, Massachusetts

A Division of
Columbia Broadcasting System, Inc.

33
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For mare than 22 years Halli-
crafters has been closer to the
radio anateur field than any other
communications manufacturer.
The many leading Hallicrafters
developments have been based
on wha: the amateur wanted and
needed. The result of this close
associazion is this radio man's
ideal—:he finest component units
{Model SX-100 AM-CW-SSB re-
ceiver, Model HT-30 transmitter-
exciter, Model HT-31 linear power
amplifizr) in a completely pack-
aged radig station—

MODEL SR-500,

1495"

FOR THE FIRST TIME

commercial broadcast styling in a

complete amateur radio station.
HALLICRAFTERS MODEL SR-500

a single package for
PROFESSIONAL EFFICIENCY

FEATURES

Here is a completely contained unit in a handsome console
cabinet—transmitter/exciter, linear power amplifier, receiver
affording the finest-in V.F.0. or crystal. SS3, AM and CW
transmission and reception. You need supply only the
antennae, microphone and AC power. All the wiring is com-
plete and external connections are provided for antennae
and microphone.

The transmitting and receiving units are located in co-
ordinated operation for maximum efficiency, and a special
communications speaker is positioned above the operating
shelf directly in front of the operatcr.

The mobile console is mounted on casters and is easily
expandable. Three blank panels are also provided in the basic
cabinet for the installation of any additional equipment that
may be desired.

The console incorporates all safety and pro-ective features.
1t is completely enclosed, fused with the main power relay
controlled by a key lock. For “extre” safety, the entire back
of the cabinet is enclosed but perforated for maximum venti-
Iat‘ion and heat dissipation.

FRONT PANEL CONTROLS, INDICATORS AND

CONNECTIONS:

1. Antenna selector switch for 80, 40, 20, 11-10 meter and
dummy or special antenna.

2. Master power switch “key lock” type operates main
power relay to turn on or off aB equipment.

3. Main power pilot lamp. 5. Microphone input.

4, “On the air” pilot lamp. 6. Key jack.

REAR PANEL:

1. Five coaxial connectors for 80, 40, 20, 11-10 antenna and
dummy load or special antenna.

2. Dual 30 ampere fuse block.

3. Three spare AC power outlets.

4. Spare octal socket for beam ccntrols, etc.

For further information see your Radin Parts Distributor or write

hallicrafters

CHICAGO 24

RADIO & TELEVISION NEWS
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INSTALLATION SIMPLIFIED

with the

12 s

RC-54

00000 00OCOEODPOEBSGOSEOSOSOSODS

Automatic Intermix

RECORD CHANGER

Pre-Mounted
and Pre-Wirad

If installation is the big reason you've
been ‘putting off’ that high fidelity system . . .
then here’s good news. The famous Collaro
RIC-54 Record Changer is now pre-mounted
and pre-wired . . . ‘ready-for-use’ in your home
music system.

Supplied with pre-cut, unfinished
mounting board, the RC-54 can be installed
into consoles or record cabinets with a mini-
mum of carpentry .. . very much like an
ordinary shelf. And all electrical work is elimi-
nated. The unit is supplied with power cord
and audio connecting cable already soldered in
position. Just plug the power cord into an elec-
trical outlet; connect the audio cable to your

TV, radio or component amplifier. ..and
youw're ready for a new thrill in record
reproduction.

The Collaro RC-54 is supplied with
automatic 45 rpm spindle adapter, and offers a
choice of pickup cartridges: either the G.E.
dual-sapphire magnetic or Collaro Studio O
dual-sapphire crystal.

I s B 3 89

R

TR R

(SR8 SR F R

Also available
on hardwood base
in Mahogany or Blond

=z Priced from  $5§600

The Collaro RC-54 is featured as standard equipment

by leading high fidelity manufacturers. SQ:H"*"VZ,’
write for complete specifications to Dept. ED-4 ‘?‘{_9 g . ]
ROCKBAR CORPORATION ° 2i5 East 37th Street, New York 16, N.Y, “wc™ Made in England

April, 1956
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Zm .00 and for the i_’irst time?!
A PICKUP FOR ALIBRATING RECORDS!?

5
s

FPICKUP
Important as it is to the recording industry, THE FLUXVALVE PICKUP was originally developed for professional

the FLUXVALVE offers values never before avail-
able to thousands of record playing enthusiasts!
e Very Wide Range (VWR)
o Unequalled transient response
e Long record and stylus life

applications, particularly recording studios where accurate cor-
relation between lacquer, master and pressings is essential, and
has always been difficult. Now with the FLUXVALVE magnetic turn-
over pickup with which to make precise and reproducible record-

e Low overall distortion measurements, a vital control step is simplified.

e Hermetically sealed For a new listening experience, ask your dealer to demonstrate

e Easily replaceable styli 3 the new FLUXVALVE . . . words cannot describe the difference . . .
3¢ Less than 1 mil stylus on special order but you will hear it!

QICKEREQ@ & @@I, EN@- OCEANSIDE, N.Y.

Professional Audio Components f% %4& W ey éﬂ % ﬂ%f/?&é)

. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. C-10

EXPORT: AD. AURIEMA. INC., 89 BROAD ST.. NEW YORK / CANADA: CHARLES W. POINTON LTD., 6 ALCINA AVE.. TORONTO

36 RADIO & TELEVISION NEWS
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NEW! c010n and Black-&-White
LAB & TV 5"/ OSCILLOSCOPE #460
KIT $79.95. Wired $129.50

The FINEST professional 5 mc¢ wide-band scope
value. Ideal for research, h-f & complex waves,
plus Color & Monochrome TV servicing. Flat from
DC to 3.58 mc %1 db (color burst freq.), flat DC
to 4.5 mc¢ +1, —8 db. Vert. sens. 25 rms mv/in.
Vert. Z 3 megs. Has the following outstanding fea-
tures not found in scopes up to scveral times its
price, kit or wired:'

YERTICAL AMPLIFIER: direet-coupled (DC)
thruout to eliminate 1-f phase shift; push-pull
thruout for negligible distortion; K-follower coup-
ling between push-pull pentode stages for extended
h-f resp. (minimizes h-f phase shift, extends use-
ful resp. to 10 mc); full-screen undistorted vert.
defl; 1-step freq-compensated decade step attenu-
ator up to 1000:1. SWEEP CIRCUIT: perfectly
linear sweeps, 10 cps — 100 ke (ext. cap. for down
4 '; b to 1 ¢ps); pre-set TV vert, & hor. positions {30 &
P o rl‘a ST e 7875 cps); automatic sync. ampl. & limiter elim-

4 e 3 inates sync amplitude adj. PLUS: direct or cap.
PP coupling; bal. or unbal. inputs; edge-lit engraved
o : @ o¥e I lucite graph screen: dimmer; anti-glare filter

3 “\(f‘ herel fits std photo equipt. OTHER IMPORTANT
2 alid @ (b FEATURES: High intensity trace CRT. Finest sq.
Sr' - ¥ wave resp. (.06 usec rise time). Push-pull hor.
& ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in
voltage calibration. Intensity mod. Sawtooth & 60
cps outputs. Astigmatism control. Retrace blank-
iig. Instant, drift-free full-screen vert. positioning & 2X full.screen hor.
positioning. Bal., cal., astig. adj. externally accessible. 5UP1 CRT,
~6AUS, 2-GCBG6, 1-12AU7A, 2-6J6, 1-6AX5, 1-1V2. Decp-etched satin
aluminum panel, rugged grey wrinkle steel cabinct. Designed for easy
building at home with no special equipment. 13” x 814" x 16”. 30 1lbs.
SCOPE DIRECT PROBE* #PD: KIT $2.75. Wired $3.95. Eliminates stray-
pick-up & signal re-radiation.
SCOPE DEMODULATOR PROBE* #PSD: KIT $3.75. Wired $5.75. Demodu-
lates AM carriers between 150 ke and 250 mec.
SCOPE LOW CAPACITY PROBE* #PLC: KIT $3.75. Wired $5.75. For signal
tracing in high frequency, high impedance & wide-band circuits (as in TV)
v?thout distortion {rom oulloadmg or fxcquency discrimination.

for COLOR and Monochrome TV servicing

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

UNI-PROBE: exclusive with EICO! Terrific:
time-saver! Only 1 probe performs all func-
tions—a half-turn of probe-tip selects DC or
AC-Ohms.

The new leader in professional peak-to-peak VIVMs.
Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High Z
input for negligible loading. 442" 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 @ scale ratio for extreme wide-

range accuracy. Zero center. One zero- '1dJ for all

functions & ranges. 1% precision ceramic multi-
plier -resistors. Measure directly peak-to-peak

\oll.lge of complex & sine waves: 0-4, 14, 42, 140,
420, 1400, 4200. DC/RMS sine volts: O-1.5, 5,

; 15, 50, 1 )0 500, 1500 (up to 30,000 v. with HVP

o) obc. & 230 mc with PRT probe) Ohms: 0.2 ohms to 1000 megs.

12AU7, GALS, selenium rectificer; xfmr-operated. 812” x 57 x 5”. Deep-

eiched satin aluminum pancl, rugged grey wrinkle steel cabinet. 7 1bs.

”ew. DELUXE PEAK-to-PEAK VIVM #249
with 7152’ METER & UNI-PROBE (pat. pend.)
KIT $39.95. Wired $59.95
All the advanced & exclusive features of 2232—PLUS the

extra convenience and readability of its big 744" meter. Your
ideal bench instrument.

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

11 or 25 megohm VTVM.

VIVM HV PROBE #HVP-2: Wired $1.95. Complete
with multiplicr resistor. Measures up to 30 kv with
any VTVM or 20,000 ohms/volt VOM.

April,

1956

KIT $3.75. Wired $4.95. Accuracy *=10%. Use with any

%
s —

150 kcto 435 me T
with ONE generator!
New! RF SIGNAL GENERATOR #324
KIT $26.95. Wired $39.95
for COLOR and Monochrome TV servicing

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

The specs are the proof...

NEW BEST BUYS

Yy “EICaL,

COMPLETE
with Preamplifier, Eavalizer and Control Section

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

KIT $49.95. Wired $79.95

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

Rated power output: 20 watts (34 w peak). IM distortion (60
cps: 6 ke/4:1) at rated power: 1.3%,. Mid-band harmonic
distortion at rated power: 0.3%. Maximum harmonic distor-
tion between 20 and 20,000 cps at 1 db under rated power:

approx. 1%. Power response (20w): 0.5 db 20-20,000 Cpi
=+1.5 db 10-40,000 CpS Frequeney response (Y4 w): 0.5 db
*13-35,000 cps; 1.5 db 7-50,000 cps.

5 feedback equalizations for LP’s & 78's including RIAA.
Variable turnover feedback tone controls do not affect volume
& permit Jarge boosts or cuts at either end of audio spectrum
with mid-freqs. unaffected. Loudness control & separate level
set control on front panel. Low Z output to tape recorder.
4 hi-level switched inputs: tuner, tv, tape, auxiliary (xtal/cer-
amic phono or 2nd tuner); 2 ]o“ level inputs for proper
loading with all leading magnetic, FM 8 quality xtal cart-
ridges. Hum bal. control. Extremely fine output transformer
has interieaved windings, tight coupling, careful balancing &
grain-oriented stcel. 814" x 15” x 10 24 Ibs.

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

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

Tl_.!RN PAGE FOR MORE EICO VALUES ...

§
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Do you OVERPAY
for QUALITY
instruments?

‘EICO’s mass purchasing
and world-wide distribution,
together with advanced elec-
tronic design, produce values
never before possible . . . to
give you Laboratory Precision
at Lowest Cost!

GET the MOST for YOUR
MONEY! Don’t buy ANY

test instrument till you put | :

the EICO INSTRUMENT
(kit or wired) equivalent be-
fore you—and .

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

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

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

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

Compare feature for fea-
ture, dollar for dollar.

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

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

Over 500,000 EICO instru-
ments in use ... You’ll agree
EICO gives you LABORA-
TORY PRECISION AT LOW-
EST COST.

Turn page for other EICO ad

FREE 1956
EICO CATALOG!

‘Tells you how

to SAVE 50% on

your test equipment costs!

New! GEIGER GOUNTER #e03
KIT $19.95 Wired $29.95

TUBE TES‘I’ER
#62

KIT $34.95
Wired $49.95
* tests 600

mil series
string type
tubes o
« illuminated | batterics
roll-chart Professional, all- electronic, sensitive,
rugged—at Jowest cost! Indicates by
...$4.50 | neon lamp & headphone clicks.

57 PUSH-PULL
0SCILLOSCOPE
| 425

KIT $44.95
Wired $79.95

.
77 PUSH-PULL
0SCILLOSCOPE
#4710

KIT $79.95
Wired $129.50

RF SIGNAL

VACUUM TUBE GENERATOR
VOLTMETER 3221 e #$3,23 o
J,‘i’,{,d”,gg?s wired $29.95
150 ke-34 mec,

calibrated har-

L
DELUXE VTVM monics to 102

214 (7v2” METER)

CATHODE RAY TUBE CHECKER #630
KIT $17.95 Wired $24.95

KIT $34.95 Moo RE, & .
o mod. RF, f—
Wired $54.95 Colpitts osc. Easy, fast test of all
400 cps sine 3%%2 %Rs‘gﬁges lglxset
outputs, or carton, )
944 FLYBACK _ Range 500 kc—
TRANSFORMER & o 22080:1ntc on fund. 1‘%}Ia§curacyson
sweep a ranges.
YOKE TESTER width control, Range 5%
KIT $23.95 0-30. me. ‘}Sg me
_ Wired $34.95 KIT $34.95 o eks
= o fast check all Wired $49.95 KIT $39.95
e flybacks & yokes ]
o i 4 | Wired §59.95

§in or out of set.

£ * spots even 1
shorted turn!

TV/FM SWEEP GENERATOR 7360
SMC-4.5MC CRYSTAL ........ $3.95 ea.

Sep. volt-

Sep. hi-gai
ior & ep. hi-gain RF

& lo-gain audio
inputs.

| Special noise

Kir 222 | Jocator. Calibra-
$29.95 ted wattmeter.
Wired R T2 KIT $24.95
2 $38.95 Wired $39.95

6V & 12V BATTERY ELIMINATOR &

CHARGER #1050 DELUXE MULTI-SIGNAL TRACER #1477'

DELUXE RF SIGNAL GENERATOR 7318
m Reads 0.5 ohms
~500 megs, 10
> mmfd—5000 mfd,
power factor.
KIT

$19.95

Wired
$29.95

20,000 Ohms/Volt
MULTIMETER 1£565

New! BATTERY

TESTER #:584 KIT $24.95
KIT $9.95 Wired $29.95
Wired $12.95 ired
L ]
Tests A & B port.| & 1000 Ohms/Volt
able radio, hearing- MuLTI
_aid, Iantern otlr?egr # 53
o batteries—in or out KIT $12.90
of equipment, Wired $14.90

i
|EEICO jobber.

84 Withers St. ® Brooklyn 11, N. Y.

|1Horne Address

Prices 5% higher on West coast (©55 | (Sl e b e
and subject to change without notice.

1945 to 1955: a decade of Know-

wwWw americanradiohistorv com

£ C S D £ e S S SRS GRS P S - O ST S
] E1CO, 84 Withers Street
|1‘:Brooklyn 11, New York 1

1 Oceupation.......ccvversivereans

How & Value Leadership in Kits & Instruments—over 2 &mlhon sold to date'

Wired
$6.95
$4.95

VTVM PROBES
Peak-to-Peak ...........

RE
High Voltage Probe 1
High Voltage Probe-2

SCOPE PROBES

R-4 |

Send FREE 1956 Cotclog and name of neighborhood 1
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to show you| how to achieve very
good musicall reproduction in your
home without putting you to the task
of learning mathematics, electronic
theory, and acoustics, while saving you
from thé snags of making unsuitable
purchases in yeur equipment. Many
people with a cultivated taste in music
have spent largg amounts of currency
putting together a music system and
some have not hothered about the mu-
sic very much, but have paid a great
deal of attention to reproducing very
high treble and very low bass. Both
types are called “high-fidelity fans”
and I am going [to suggest that except
in rare cases tl}e results they get are
not music. Perhaps no compact phrase
has ever been so overworked as “high-
fidelity,” so before I show you how it
may be achieved (and it can be
achieved at quite modest cost) it would
be a good idea to let us work out a
definition of wqat it really means. In
case you wonderrr what qualifications I
may have for SPCh a discussion I can
only say that as I was the inventor of
the phrase, 'way back in 1927, I know,
at least, what was in my mind when I
first used the words.

I had been in radio and audio re-
search ever since the “wireless” indus-
try came into existence. I was also in-
terested in music. In those days the
reproduction obtainable from the usual
commercial equipment may have satis-
fied the ordinary listener, but no one
with any knowledge of what live music
sounded like could pretend that it was
anything better than a very thin ghost
of the real thing. With a few co-work-
ers of similar outlook I came to the
conclusion that something could be
done about it, and we developed am-
plifiers and speakers that were im-
measurably better than anything on
the commercial market. We tried out
our equipment on the sales department
of the company for which we worked,
and it was turned down flat because it
sounded uncomnifortable. It was crit-
icized because the reproduction was
edgy and thin, and had no nicely
rounded ‘“tone” (whatever that'meant).
Actually what was wrong with the
idea was that in reproducing all that
was best in the whole chain of sound
reproduction it also reproduced all the
defects, and the salesmen said that al-
though we might have gotten some-
thing if we could make the regular
equipment sound better, they couldn’t

April, 1956

THE object of this series of articles is

Part 1. "Is today's high-fidelity really realistic?" is the subject

chosen by noted authority in the field of audio for his opening

article. Subsequent articles in this series will cover—in layman's

language—facts about room acoustics and the design and operation

of all the various units in a home sound reproducing system setup.

sell something that made it sound
worse.

This very primitive argument con-
tains the whole schedule of drawbacks
of what we christened high-fidelity re-
production, for when we said some-
thing was high-fidelity reproduction we
meant simply that the equipment itself
did not add distortion to the signal
going into it. Of course, we needn’t
have used the word ‘high” at all, for
fidelity without any qualification is
just fidelity, no more, no less; but
those were the days when the cheapest
and most loathsome radios were ad-
vertised as having “perfect reproduc-
tion,” so the addition of ‘“high” was
just a gimmick.

However, although the commercial-

* Mr. Hartley is one of the ‘‘old timers” in the
electronics field having served his apprenticeship
in British broadeasting during its experimental
phases at Writtle, Essex. With P. K. Turner. he
founded Hartley-Turner Radio Ltd. to manufac-
ture hi-fi equipment. When the plant was de-
stroyed during the war, Mr. Hartley switched to
the design of airborne radar. In 1946, the Hart-
ley-Turner firm was reactivated as H. A. Hariley
Co. Ltd. and is still operating in London. Mr
Hartley sold his British interests in 1953 and is
now scientific and technical adviser to Hartley
Products Co.. New York.

wwWw americanradiohistorv com

ly-minded gentlemen wouldn’t have
anything to do with our new sound,
the idea clung to a number of enthu-
siasts and tempted your present con-
tributor to throw up his job as a
scientific worker in a commercial or-
ganization and start in the hard way,
by becoming his own boss. What I
have to tell you, therefore, is the
cumulative experience of over twenty-
five years of specializing, commercial-
ly, in high-fidelity sound reproduction;
and particularly during the past two
or three years I have noted that ad-
vertising agents, with their customary
ingenuity, have found that “hi-fi” to-
day is nearly as effective as the ‘per-
fect reproduction” of twenty years
ago, and means as little.

I am not going to suggest that this
misuse of the term is always intended
to be misleading. Certainly some quite
ordinary equipment is labeled ‘“high
fidelity” when the manufacturer knows
perfectly well that it isn't; but if the
market has become conditioned to the
broad principle that high-fidelity equip-
ment is something better than ordi-
nary equipment (which it is, since the
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factors outside the control of the
listener have so profoundly improved
in recent years) then it is but a small
slide down in ethics to jump onto the
hi-fi bandwagon, and makes life that
much easier. The real trouble is that
there is no standard definition for
high-fidelity reproduction. If we are to
assume that the use of the phrase im-
plies that the equipment has a wide
frequency range and is free from dis-
tortion, then we might very well ask
“how wide a frequency range?” and
“how much distortion?”, for it is quite
obvious that mere mortals like our-
s€lves cannot produce perfect equip-
ment, nor can we expect perfect pho-
nograph records, microphones, and
transmitters. There has got to be a
compromise between perfection and
possibility at a price the people can
pay, and where that compromise is
established is a matter of considerable
dispute.

The engineer can lay down what he
considers the correct specification.
Sounds can be analyzed, auditorium
acoustics studied, pickups, tuners, am-
plifiers, speakers, and speaker housings
can be designed to deal with the fre-
quency range in a way which produces
no more distortion than the ear has
been measured to accept as fidelity.
By scientific method it could probably
be shown that a musical score could be
translated into reproduced sound in
such a way that the composer’s inten-
tions had been realized. And I assert,
in the teeth of objections by my fellow
engineers, that the result would not
necessarily be high fidelity.

The reason for my being apparently
“difficult” is that I insist that what I
originally meant by high-fidelity, and
what I should think the average music-
lover supposes he wants when he
buys high-fidelity equipment, is sound
emerging from the speaker which is a
very close approximation of the sort
of thing I hear when I go to a concert.
The whole idea of music is to create
certain effects in the mind of the
listener and the composer of the music
intends, and has always intended, that
the musical sounds he has invented or
created shall be heard “live” at first
hand. I agree that there is a school of
thought which argues that there is a
new field of enterprise for musical
composers to think in terms of elec-
tronic reproduction, and I have no
fault to find with such a philosophy;
but this sort of musical composition
must not be allowed to impinge on the
music that has been written for direct
hearing.

Mozart, Beethoven, Brahms, Berlioz,
Elgar, Walton, Copland, to mention
only a few composers who are ‘“hi-fi-
genic”’ (if I may coin a terrible word)
intended their music to be heard di-
rectly by the human ear and not
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through a loudspeaker. The coming of
electrical reproduction made it possi-
ble for a much wider audience to par-
ticipate in the delights of listening to
their compositions, but the interposi-
tion of the electrical reproducer must
not permit any coloration to act as a
sort of filter between the live music
and the listener’s ear. If a musically
trained listener, fully aware of what a
particular symphony sounds like in a
properly designed concert hall when
played by a competent orchestra, can
hear the same work through a repro-
ducing system in an ordinary living
room and get practically the same
aesthetic enjoyment from it, then he
will be listening to what I call high-
fidelity reproduction, and, from the
artistic point of view, it doesn’t mat-
ter two hoots what the frequency re-
sponse is or what electrical and acous-
tical tricks the designer has played on
him. What matters is the end product.
For the purposes of these articles I
am calling the system of reproduction
realistic high fidelity simply because
there are quite a number of excellently
designed audio devices, technically cor-
rectly labeled high fidelity, because
they do give wide frequency response
without appreciable distortion, but
which do not give that aesthetic satis-
faction the realist demands for ade-
quate enjoyment.

I do appreciate that there are many
people who are quite seriously inter-
ested in what can only be described as
audio stunts, and a number of record
manufacturers have produced special
hi-fi demonstration records which show
that the technique of recording can
produce quite amazing results for peo-
ple who want amazing results. Basical-
ly, however, we are most interested in
deriving the utmost possible pleasure
from the works of the musical masters,
and that is what I shall try to see that
you get. You might think that you
have enough power of discrimination
to choose what you like yourself, and
I do not deny that you may have; but
are you sure that your comparison
tests are going to be fair to you? Let
me give two examples of where they
might not be.

Serious-minded dealers have gone to
considerable trouble and expense to
install A-B test demonstration rooms,

www americanradiohistorv com

so that you can judge for yourself
which speaker you like best and which
amplifier gives the best results on the
speaker of your choice. Assuming the
dealer has no ax to grind, that he has
not loaded the dice in favor of the
product which gives him the best dis-
count, you are left with the inescap-
able fact that you are listening in an
auditorium which probably has no
acoustic properties resembling those
of your own private room in which
you do your listening. Other manufac-
turers have given public demonstra-
tions of their equipment, where a live
performance has been repeated as a
recording and reproduction and you
are invited to make the comparison.

Assuming the demonstration has
been so good that you can’t tell the
difference, what does it prove beyond
the fact that the demonstrator has so
arranged matters that that is the im-
pression he wished you to form. Tech-
nically speaking, it is comparatively
easy to stage such a demonstration (I
have done it myself many times) but
it does not prove that this is the equip-
ment you want in your home, for once
again the acoustics of the demonstra-
tion auditorium do not resemble those
of your private room. It might even
be that equipment of less perfect per-
formance would give better results in
your own home.

Now you may well ask where do we
go from here? And that is what I
want to show you. Some of what I
say you may have to take on trust
until you can prove it independently.
My technical facts will be beyond dis-
pute, but when, as is inevitable, I have
to wander a little into the intangibles,
you will have to judge for yourself.
But before you go wandering there is
a well-marked technical route which
cannot be left without disaster, so the
technical side must come first, and I
shall try to make the technology as
easy to follow as possible. When you
have got that far, then comes the final
test by which your efforts and my ar-
guments stand or fall. Go to concerts
just to get accustomed to what real
live music really sounds like; then go
home and play your records. If you
get the same pleasure at home as when
you listened to the real thing, then you
have achieved what you intended. And
I assure you you can.

It is usual to liken sound waves to
the ripples set up on the surface of a
pond by dropping a stone into it. Ex-
cept for the appearance of radiating
circles which suggest that the sound
waves radiate in a similar manner,
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there is nothing else in common. If the
pond is a rectanguar glass tank then
disturbance of the surface at one end
will enable you tg see the cross-section
of the moving water and an instanta-
neous photograph taken of the side
along which the r@pples travel will give
a picture like Fig. 1A, which is ob-
viously a sine-wave trace of gradually
decreasing amplitude. Water is vir-
tually incompressible and the ampli-
tude of successive waves decreases
simply because the diameter of the cir-
cular ripples is always increasing;
gince the original| applied energy (pro-
duced by the dropping stone) is finite,
the energy transferred from the first
ripple to the larger second ripple can
only produce a smaller displacement of
the water. Note the three characteris-
tics of water ripples produced by the
impact of a solidfbody: the energy of
the stone is transierred directly to the
water (there is nothing between the
stone and the water); the ripples lie
in a plane surface normally quite flat;
the ripples themselves do not move
outwards but transfer their energy to
adjacent still water to create this ap-
pearance, and the motion of transfer
is sinusoidal. Onjnone of these three
counts do sound waves agrece with
water waves.

First, to create a sound something
has to be interposed between the actu-
ating object and the air itself. For ex-
ample, in a violin bowing the strings
(the equivalent of dropping the stone
in the pond) sets them vibrating, but
this vibration in itself produces prac-
tically no sound at all; but the strings
are stretched across the little bridge
which rests on the belly of the instru-
ment, and the vibration of the strings
is therefore transferred to the belly,
which in turn acts as a piston to set
the air in motion. Even wind instru-
ments without reeds or other moving
parts, like horns, flutes, and the dia-
pason pipes of the organ, have a “pis-
ton” in the form of the air enclosed
within the tube of the sound-maker,
this air resonating at a frequency de-
termined by the dimensions of the
tube. So the surrounding air is set in
motion by a solid or pncumatic piston,
not directly by the original application
of energy.

Secondly, sound waves, in still air,
travel outwards not as circles but as
spheres centered on the point of origin.

Thirdly, the transfer of energy from
the point of origin outwards into space
is quite different| from the behaviour
of ripples. The diagram of Fig. 1A
shows that the ripples move sinusoidal-
ly across the datum line represented
by the surface of still water. They are,
therefore, transverse waves since they
are continually crossing the line of
propagation. Since water cannot be
compressed the radiating energy must
be transferred in this way; but air is
an elastic medium and it can be com-
pressed and rarefied, so the propagation
of sound waves is| by a successive com-
pression and rarefaction of the air
along the line of propagation—there is
no movement to left or right or up and
down. Such waves are called longi-
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tudinal waves because they move along
a line. In spherical radiation there
must obviously be an infinite number
of lines of propagation in all direc-
tions, but let us consider only one line.

The first impact of the piston pro-
duces a state of compression in the air
immediately beside it. This compressed
air wishes to expand, and in doing so
pushes against the next small packet
of air, which is compressed in its turn,
and this pushes the next, and so on.
But the first packet of air when ex-
panding over-reaches itself somewhat
and so becomes rarefied, and in re-
suming normal volume tends to draw
back the air it has already pushed.
Propagation of sound, therefore, from
a point source involves the creation of
a tiny sphere of compressed air which
transfers its energy to another sphere
just enveloping it, and so on. Instead
of the sine wave of Fig. 1A we can rep-
resent this state of affairs as in Fig.
1B, where the short lines close to-
gether represent compression and the
far apart lines rarefaction. It should
be noted, however, that this diagram
represents an instantaneous state, for
the compressed area moves forward
from left to right through the whole
cycle and then repeats as long as the
original sound is continued. As the
compression and decompression can
only occur as the result of the dis-
placement of particles of air, it follows
that each particle during the interval
of one cycle must move forwards and
then backwards to its original posi-
tion. If the distance moved could be
measured and plotted on a curve, above
the datum line for forward movement
and below it for backward movement,
the curve would be sinusoidal.

It can be seen, therefore, that there
is a sort of family relationship between
water waves and sound waves in that
one characteristic of each is of sine-
wave form, but the peculiar character-
istic of a sound wave is that it is
created by little packets of compres-
sion traveling along a straight line,
and when multiplied by infinity create
spheres of compression traveling out-
wards. Each compressed packet is
charged with energy which impinges
on your ear drum. If the sound is
transient then there is only one impact
on the ear; if a steady tone, then the
ear is successively hit with packets of
air as frequently as the originating
“piston” moves the air. If X and Y in
Fig. 1B are the points of maximum
compression, then the distance XY is
called the wavelength of the sound, and
the wavelength is a function of the
frequency.

The discussion thus far deals only
with a simple wave having indirect
sinusoidal motion of the type described.
The behaviour of the air can be ana-
lyzed by strict mathematical methods,
but there seems little point in giving
the mathematical proof if you are pre-
pared to accept what I have written
as correct. The discussion, and its
mathematical treatment, can be de-
veloped for complex waves, which con-
sist of a fundamental frequency and
one or more harmonics, each harmonic
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having a frequency which is 2, 3, 4, 5
..... times the fundamental frequency.
The movement of each particle of air
is more complex, but follows the same
general principles, as long as it is not
confined in a closed space. But the
room in which you will do your listen-
ing is an enclosed space, for it has
walls, and the walls not only arrest
the sound wave but reflect it back
along its path.

Now you have seen that the wave
assumes the form of an expanding
sphere, and if the room in which it was
generated was a sphere also then it
requires little thought to imagine that
the reflection would be constant
throughout the room. Rooms being
rectangular and not spherical, it fol-
lows that different sorts of reflection
take place.

Let us return to a single ray of
sound, one isolated wave traveling
along a line of propagation. Let this
ray continue until it meets a wall
which is 1009z reflective and perpen-
dicular to it. Clearly, the sound will be
reflected back along its original path.
In Fig. 1B, the particles are moving to
create compression and rarefaction and
move from a condition of maximum
forward movement through zero to
maximum backward movement (which
is the same as greatest negative for-
ward movement). The maxima and
minima of compression are called nodes
and in Fig. 1B one node is exactly
halfway between X and Y. Those
points exactly halfway between the
node and X and Y are called antinodes.
As the linearly-increased density of the
particles moves along the line of
propagation there is no change of posi-
tion and the amplitude is zero, but
there is a change of density at the
nodes; at the antinodes there is maxi-
mum amplitude but no change of
density.

Now consider what happens when
there is reflection. Assume a reflector,
such as a hard polished wall, with
1009% reflective power. In Fig. 1C the

Fig. 1. (A) Cross-section of transverse waves
of water ripples. (B} Compression of longi-
tudinal sound waves. (C) EHects of a
reflector on sound waves at nodes and
antinodes. Refer to article for details.
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Fig. 2. Huyghens’ principle of propagation
of sound waves. This is discussed in text.

ot

Fig. 3. Huyghens’ principle, demonstrated
in Fig. 2, applied to reflected sound waves.

first wavelength XY of Fig. 1B is
shown at the top, and below it a pic-
torial representation of rate of change
in density, which is of sine-wave form.
The nodes X and Y are lettered as be-
fore and the intermediate node at half
wavelength is lettered N; the anti-
nodes are AN, and AN. The outgoing
wave is shown as a solid line, and
when reflected by the wall at Y it is
dotted; the arrows show the direction
of travel. With the reflector at a node
it is seen that the resultant of the two
waves is zero, but when the reflector
is at an antinode the reflected wave
takes the same course (of compression
and decompression) as the original
wave. It is obvious, therefore, that the
position of the reflector has a profound
bearing on the sound wave, which
means simply that a sound wave orig-
inating in a room will not have the
same effect on the ear as the same
sound wave originating in an open
space, or in an anechoic room such as
is found in well equipped acoustical
laboratories (the word ‘“anechoic”
means simply no echoes, no reflection).
These results derive from the re-
flector being exactly at right angles to
the line of propagation; to understand
what happens when the sound wave
falls obliquely on the reflector it is
casier to consider what is wusually
called Huyghens’ principle of wave
propagation, for in any event we are
interested not in waves proceeding in
a straight line but in expanding
spheres. A sphere is formed of an in-
finite number of cones, so let Fig. 2
represent the cross-section of one cone,
the sound source being at O.
Huyghens’ principle states that at
any instant the wavefront of a sound
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wave is the envelope of wavelets whose
origins are all the points comprising
the wavefront which existed t seconds
previously. In an isotropic medium at
rest these wavelets are spherical and
of radius vt, where v is the velocity of
propagation of the waves in the given
medium. (In strict accuracy it must be
pointed out that Huyghens was pri-
marily concerned with light waves, but
the same argument applies to sound
waves.) In Fig. 2 from the point O as
center we describe an arc AA, which
can be subdivided by the points a, a,
a..... ; these points can be considered
air particles affected by the emergence
of the original particle from O. In
practice, of course, the distance OA
would be extremely small, for we as-
sume that only one particle from O
affected several particles a.

From AaaaA we now describe a
series of arcs of radius A4 to produce
the form shown at BbbbB. The en-
velope, that is the line enclosing this
form and shown dotted, is the new
wavefront. From this new wavefront a
further series of arcs can be described,
and so on indefinitely. The distance
from A to B is vt. This principle of
Huyghens was stated as long ago as
1678 and there is no proof that it is
correct; yet it is generally accepted
because it is a reasonable explanation
of what happens, and experiment has
not contradicted it. Moreover it does
give an understandable picture of how
a sound wave progresses, and since the
factor t is involved it can be under-
stood that the scale of the diagram, if
one may use the term in this way, is
dependent on the frequency of the
sound wave in cycles-per-second.

Now consider Fig. 3. The reflector
RR interrupts the passage of the sound
wave whose wavefront is BbbbB. If it
were not there the track of the sound
wave would obviously be within the
rectangle BBCC, but that part of the
rectangle shown dotted is the part re-
flected by RR. Using the Huyghens'
idea we can consider the approaching
wavefront as BB with wavelets start-
ing from the points b, b, b. The point
of incidence of the lower B on the re-
flector indicates that at the instant
this wavelet hits the reflector the
wavelet from the upper B has still to

Fig. 4. Dispersion effect of a sound bar-
rier having a slot or hole. See article.
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travel the distance BC, and the inter-
mediate wavelets the distances br. The
dotted line BC represents the path of
wavelet lower B if it were not re-
flected, but as it is reflected by a 100%
efficient sound mirror it must have the
same magnitude, so we describe an arc
with center lower B and radius BC.
Similarly, the wavelets emanating from
b, b, b are reflected at », r, r and are
reflected onto the wavefront CrC at
positions c¢r, the distances rcr being
equal to the distances rc. So, then, at
a given instant, part of the wavefront
is wholly reflected, part is not reflected
at all, and the intermediate wavelets
are partially reflected. In the whole
process it will be noticed that the
wavefront is reversed with respect to
the plane of the reflector.

By a similar argument it can be
shown that where the refiector is only
a poor reflector, so that it is trans-
parent to sound waves, refraction of
the sound waves takes place in a man.
ner similar to that of the refraction of
light waves; this is of importance
when considering the effect of hanging
“diffusing” materials over the. sound
source, or, for that matter, the use of
fabrics over the front opening of a
speaker cabinet.

One further characteristic of the be-
haviour of sound waves should be
noted before we apply these general-
izations to the consideration of room
acoustics. In Fig. 4 is shown the ap-
proach of a sound wave to a hole in a
sound-insulating partition. Most of the
wave is blocked, but that part passing
through the hole takes on the charac-
teristic spherical form. In other words
the sound passing through the hole is
diffused throughout the space on the
forward side of the partition. This may
not seem to be a very exciting thing
to illustrate but it happens to be of
considerable value in improving listen-
ing conditions with unsatisfactory
speakers. We have not yet reached the
stage when we can criticize speaker
design but it will be within the knowl-
edge of many of you that many speak-
ers focus the high frequencies in a
very pronounced manner. This is due
to defective design, but it can be over-
come in a very simple way.

If Fig. 4 is considered to be the
cross-section of a board having a slot
as wide as the speaker diaphragm, it
follows that if such a board is placed
before a speaker that ‘“beams” the
highs, the beam will be spread out in a
horizontal plane if the slot is vertical
and in a vertical plane if the slot is
horizontal. The former condition is
what we require for ordinary room lis-
tening. Obviously the board should not
be so close to the speaker baffle or
cabinet that it blocks the bass, but
such a diffuser an inch or two in front
of the speaker produces quite astonish-

- ing improvement of high note response

off the axis of the speaker. The diffus-
ing board can be cut from quarter-inch
plywood, the sides about an inch great-
er than the speaker diaphragm di-
ameter, and the slot about an inch
wide. (To be continued)
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Establishing the microwave relay station
on Spruce Mountain in eastern Nevada in-
volves packing in the necessary equipment
by horseback and. in some cases. on foot.

be indicative|of a coming trend, has
taken effect| in California with a
California Public Utilities Commission
ruling classifyirlg as public utilities all

A RECENT deyelopment, which may

companies that| supply television re-
ception to the public by cable.

The new ruli!ng makes these com-
panies subject to regulation similar to
that imposed on telephone and tele-
graph common carriers. In California
the rates will now be regulated by the
state and no longer on the basis of
what the trafid will bear. The Cali-
fornia ruling was the result of a peti-
tion presented by a small group of
subscribers who complained that the
service being rendered by a certain
community television signal distribu-
tion firm was inadequate.

At least one|of the companies af-
fected by the new ruling welcomes the
move. Williarrj Gentry, president of
Television Transmission, Inc. of Mar-
tinez, California, feels that by placing
community television signal distribu-
tion companies under state regulation,
the industry stands to gain prestige of
the type accorded gas and electric
service companies.

By being clagsed as a public utility
community TV| systems will find it
easier to obtain|financing since specific
territories will probably be assigned
to individual companies and investors
thus be assured of greater protection
against loss due to competition mov-
ing in.

Gentry’s company now serves ap-
proximately 1250 subscribers in Contra
Costa county. Present rates are $160
for initial connection and $3 per month
for service. 7

In addition t? State regulation, the
company will soon be subject to Fed-
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California Regulates

ommunity TV

A recent California ruling may point the way toward state

supervision of television-signal distribution companies.

eral regulation when its subsidiary,
Television Microwave Company, goes
into operation serving nine small
towns in Nevada with signals picked
up from three TV stations in Salt Lake
City, Utah. The new microwave sys-
tem will operate in the common-car-
rier sector of the 6000 megacycle
band.

Although there are three TV sta-
tions now in operation in Nevada (one
in Reno and two in the Las Vegas-
Henderson area), none of these sta-
tions can be used to service the area
in which Mr. Gentry plans to operate
because of the mountains intervening.
In order to bring TV to Winnemucca,
Ruth, Ely, McGill, Wells, Elko, Carlin,
Battle Mountain, and Lovelock—all lo-
cated in central Nevada—the TV sig-
nals from Salt Lake City will be
picked up at Spruce Mountain in east-
ern Nevada and relayed west. It is
expected that the mountain location
will also be utilized by the CAA and

the Nevada Highway Department.
Two diesel-engine-driven generators
will provide electric power for the TV
receivers and microwave equipment
as well as satisfy the requirements of
other joint users of the site.

Ambitious projects such as these are
not economically feasible unless there
is some assurance that a competitive
system will not be set up to service
the same area. Although state regu-
lation of community TV is not antici-
pated in Nevada, the operation of this
particular microwave system will be
under FCC regulation and, as a com-
mon carrier, tariffs must be filed and
approved by that body.

What will happen in other states is
hard to anticipate but the California
ruling does have one salutary effect,
namely, making it easier for com-
munity TV firms to take over in new
areas since local governments and
civic bodies are no longer the licens-
ing agencies.

One of the most serious problems facing a
community TV system operator is maintain-
ing service in both good weather and bad.
MG "
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Fig. 1. The com- %;; |
plete qutomobile
fecord player is
enclosed in a case
such as shown here

and suspended from X
the dashboard. It is &

operated with one hand.

By
JOSEPH J. ROCHE

CBS-Columbia Product Service Department

This latest automobile accessory, shown on the front

cover, introduces some unusual servicing problems.

AST fall the Chrysler Corporation
made news when it announced that
an automobile record player would

be available for its 1956 model cars.
Called “Highway Hi-Fi,”’ these units
are manufactured by CBS-Columbia
and contain some interesting innova-
tions.

The player uses a new 7-inch, extra
long playing (XLP) record. The new
record provides up to 45 minutes of
music or one hour of speech on each
side. This playing time is achieved by
using a turntable speed of 16% rpm,
half that of the standard LP record,
and employing 550 grooves per inch—
twice that of the LP record. The new
record requires a 0.25-mil radius stylus

as compared to the 1-mil stylus used
with present LP’s.

The record player is mounted in a
compact metal case under the dash-
board of the car. To place a record on
the turntable the player is pulled for-
ward partially out of its case as shown
in Fig. 1. A -curved ridge, the same
radius as the record, is located behind
the turntable. Holding the record
against this ridge aligns the record
center hole with the turntable spindle.
The record is then dropped in place
on the turntable.

To 'permit convenient one-hand op-
eration with a minimum of attention,
a tone arm indexing device is pro-
vided. The tone arm locks in the “off”
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position. To start a record, a small
tab on the side of the tone arm is de-
pressed, as shown in Fig. 2. This re-
leases the tone arm, which is then
moved to the right until it strikes an
indexing latch that positions the stylus
over the run-in groove on the record
The tab on the side of the tone arm is
then released and the stylus sets down
on the start of the record. As the tone
arm moves out of the rest positicn,
the turntable drive linkage is auto-
matically engaged and the record re-
volves.

The pickup cartridge is a ceramic
type designed especially for use in the
unit. The cartridge provides an output
substantially uniform from 50 to 10,000
cps and no further compensation is re-
quired. Stylus pressure is 2.5 grams.

The audio section of the automobile
radio is used with the record player.
A switch on the phonograph (see Fig.
1) permits selection of radio or phono
operation. When the switch is placed
in the phono position, the screen grids
of the r.f. and if. stages of the re-
ceiver are grounded through a low re-
sistance to render them inoperative,
and the output of the record player is
connected across the volume control
of the radio, see Fig. 3.

Power for the a.c. induction motor
used in the record player is obtained
from a 60 cps vibrator operating off

Fig. 2. Pressing the small tab on the tone arm, shown here, re-
leases the tone arm. Moving it to the right starts turntable.

Fig. 3. Simplified schematic diagram of the circuit of the
“Highway Hi-Fi” unit. The car radio’s amplifier and speaker
amplify and reproduce the sound signal from the pickup.
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ithe automobile’s 12-volt d.c. electrical
system. The motor speed remains sub-
stantially constant over a supply volt-
age range of approximately 10.5 to 16
volts—considerably in excess of that
normally encountered in the car’'s elec-
trical system.

If an attempt were made to operate
an ordinary phonograph in an auto-
mobile, assuming that the necessary
power supply were available, two main
problems would be encountered; when
the car started, stopped, changed
speed, turned, or hit a bump, the
stylus would jump out of the groove
and the turntable speed would vary,
and vibration and shock would be
transmitted to the stylus and convert-
ed into objectionable noise in the
audio output of the system.

To prevent vibration and road shocr
ifrom being transmitted to the stylus,
the player mechanism is mounted on
special rubber Fhock-mount cushions.
The natural period of vibration of the
shock mount is lower than the cut-off
frequency of the pickup cartridge.
Thus, vibrationé whose frequencies fall
within the response range of the audio
cystem are filtered out, while any re-
maining vibration which reaches the
player is too low in frequency to be
reproduced.

In home record plavers. weighted
turntables are generally used to min-

imize wow. The heavy turntable pro-
vides a flywheel action which smooths
out minor motor speed variations. If
such a turntable were used in an auto-
mobile, it would be acted upon by the
forces produced by the motion of the
car, and would tend to change speed
whenever the automobile’s rate or di-
rection of travel changed. To over-
come this problem, the *“Highway
Hi-Fi” unit is equipped with an ex-
tremely light aluminum-alloy turn-
table. To minimize motor speed varia-
tion, the motor is equipped with a
small flywheel. Because of its smaller
mass, this flywheel is much less sus-
ceptible to forces resulting from the
motion of the automobile, At the same
time, because it revolves at the same
speed as the motor, the small flywheel
can provide the desired steadying ef-
fect.

Perhaps one of the most difficult
problems which had to be overcome in
the design of the automobile record
player was the effect of changes in the
automobile’s speed and direction on
the tone arm. With a tone arm of or-
dinary design, the stylus would skate
across the record at the slightest pres-
sure on the brake or accelerator
pedal. Turning a corner would have a
similar effect. When the car struck a
bump the stylus would be lifted off
the record.

o) R - . )
Fig. 4, Bottom view of the pickup arm
showing the rocker assembly which holds
the pickup, and the cylindrical pivot.

To overcome these problems, the
tone arm in the “Highway Hi-Fi” unit
is mounted on a cylindrical vertical
bearing which is fastened to the mo-
torboard. A close fitting cylindrical
pivot on the underside of the tone
arm, shown in Fig. 4, slides down into
this bearing. This arrangement per-
mits the tone arm to move around the
pivot in the horizontal plane, but pre-
vents it from moving up or down. The
tone arm is provided with a counter-

(Continued on page 140)

Turntable does not revolve.
1. If motor flywheel is turning. check for:
a. Motor coupling sleeve disengaged.
b. Damping spring or idler lifter spring
too tight, preventing idler wheel from
contacting drive shat.
2. If motor flywheel is not turning, check
for:
a. “Phono-Radio’” switch in radio position.
b. Defective vibrator. Check by touching
vibrator with fingers to determine that it
is vibrating. Determine cause of failure
before replacing the vibrator.
¢. Motor coupling sleeve partially disen-
gaged, jamming motor shaft.
d. Motor bearing or armature binding.
Motor bearings are self aligning. Using
small screwdriver, lift copper bearing re-
taining sprint;s, located on inner side of
bearing cups, away from bearing and
jiggle motor shaft until it turns freely.
e. Open lead. Voltage across outer ter-
minals of motor should be approximately
18 volts a.c.

Turntable continues to revolve when
tone arm is in rest position.

1. Spring for idler lifter crank is too tight,
causing crank to bind.

2. Idler lifter crank is bent out of shape.
Remove crank and bend closer to tone arm.

Stylus does not track or sticks partially
through recorb.

1. Pickup lead improperly dressed, pre-
venting arm from moving freely.

2. Worn or broken stylus.

3. Insufficient| stylus pressure.

4, Tone arm pivot dirty or improperly
lubricated.

TABLE 1. TROUBLESHOOTING CHART FOR SERVICING "HIGHWAY HI-FI" RECORD PLAYERS

Turntable speed too slow.

1. Defective vibrator. Check by substitu-
tion. Determine cause of failure before re.
placing.

2. Motor coupling sleeve not properly
seated.

3. Motor bearings binding. Jiggle motor
shaft as described previously.

4. Oil or grease on rubber idler or turn-
table drive wheel.

5. Open motor lead.

8. Defective motor. Half of winding open.

Tone arm does rot set down on start of
record.

1. If stylus sets down before or aifter the
run-in groove on record. adjust tone arm
stop.

2. If arm does not stop when red tab is
depressed and arm is moved to right:

a. Indexing latch is set too high. Lower

latch by adjusting set screw.

b. Indexing tab on cartridge rocker as-

sembly is bent.

Stylus skips or jumps grooves when car
is in motion.

1. Insufficient stylus pressure,

2. Defective stylus.

3. Unbalanced rocker arm.

4, Unbalanced tone arm.

5. Tone arm pivot improperly lubricated.

No audio output {(mechanical operation
OK}.

1. Pickup lead disconnected from car-
tridge.

2. Short or open in leads.

3. Defective pickup cartridge.

4, Defective "“Phono-Radio’” switch.

Stylus skates across record when car is
in motion.

1. Unbalanced tone arm.

2. Tone arm pivot improperly lubricated.

Tone arm sticks on rest position.

Tone arm shell hooked over idler lifter
crank. Lift tone arm straight up, and move
crank clear of tone arm.

Audio output distorted.
1. Worn stylus.
2. Defective pickup cartridge.
3. Open section in 50-50 ufd. capacitor.

Wow.
(Speed variation of approximately 8 cps).
1. Warped record.
2. Oil or grease on turntable drive ring.
3. Qil or grease on rubber idler wheel.
4. Flat or bump on rubber idler wheel.
5. Frozen or tight nylon turntable sup-
port idler.
8. Worn knurl on turntable drive wheel.
7. Loose turntable mat.
8. Warped turntable.
9. Defective vibrator.

Flutter.

Flutter is a gurgling or thumping sound
with a frequency of approximately 40 cps.

1. Shipping bolts not removed.

2. Motor mounts not properly seated.

3. Flat or bump on rubber idler wheel.

4, Motor coupling sleeve improperly
seated.

5. Motor flywheel rubbing.

6. Rough or non-concentric bearing block
shaft.

7. Rough nylon turntable support idler.
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Part 3. Complete construction details on a record-playback
preamp including a bias-erase oscillator which can be
used with any tape deck that employs "Dynamu” type heads.

AST MONTH, a simple, basic sys-
l tem for playback of recorded music

tapes was described. This system,
it may 'be recalled, consisted of the
Viking FF75 monaural playback deck,
fitted with a single head, and a pre-
amplifier having the proper equaliza-
tion characteristic for playback of
NARTB tapes.

It is safe to assume that sooner or
later the average user will wish to
convert this simple playvback system
to one which permits recording as well
as playback. Such a system will utilize
the same deck, but now equipped with
an erase head as well as the original
record-playback head. It also requires
a record-playback preamp. consisting
of an amplifier channel which may be
switched to provide either a recording
or playback function, and an erase-
bias oscillator. The specific head re-

quirements and the construction of a
suitable record-playback preamplifier
are covered in this article.

The Viking FFT75 tape deck, like any
other presently available tape decks
for this purpose, may be obtained as a
complete, pretested unit equipped with
heads of a desired configuration. The
FF75R and FF75RM models are typi-
cal. However, one of the purposes of
this series was to begin with the basic
single-head deck and explain the evo-
lution of the various modes of opera-
tion. and the components required.
The system, as described. can be used
with other tape decks providing the
head equalization is properly adjusted
and that it is compatible as far as
adding the extra heads is concerned.

The simple, single-head assembly
provided on the FF75 playback deck is
shown in Fig. 1A. It consists of a head

fEn'g You Can Bui d

Front and rear views of commercial ver-
sion of circuit described. It can easily
be duplicated by the home constructor.

mounting bracket and a single head.
This head, incidentally, serves with
equal effectiveness for both recording
and playback. Fig. 1B shows the same
head and bracket assembly, but with
an erase head added. The FF75 deck
so equipped becomes an FEFT5R. The
addition of the erase head is the only
modification necessary to convert the
basic playback deck for recording.
The three-head assembly. shown in
Fig. 1C, differs only in that the bracket
permits addition of a second record-
plavback head for simultaneous moni-
toring from the recorded track on the
tape. If a monitoring head is to be
added, a playback preamplifier will be
required. Such a unit was described
in detail in Part 2 (March issue) of
this series.

The purpose of the erase head is
merely to remove any previously-
recorded track from the tape before
the tape passes over the record-play-
back head. In some recorders the
erase function is contributed by an or-
dinary Alnico bar magneat over which
the tape passes. This device effective-
lv removes the previously recoded
track from the tape, but the uniform
polarization of the tape results in no-
ticeable hiss upon playback. The more
usual practice, therefore, is to use a
head quite similar to a record-play-
back head, but with a considerably
longer gap. and to drive this head

Fig. 1. Mounting head assemblies for playback, record. bias, and monitoring operations, available individually or in a group.
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from an ultrasonic alternating current
generator, i.e., an erase oscillator.

The erase head used with this deck
has heavier pole pieces than the rec-
ord-playback head, and a gap length
of 0.007” as compared to the 0.00015”
gap length of the Dynamu record-
playback head. Also, the pole pieces
are wider, covering a track width of
0.125” as compared to the 0.090" re-
cording track. rThus it can be seen
that the erase head can be expected to
fully cover the previously recorded
track, erasing| the tape before it
reaches the record head. To accomni-
plish this, the| erase head must be
energized with| a driving current of
approximately 13 ma. from the ultra-
sonic erase oscillator.

The Erase-Bias Oscilla*or

One of the first considerations in the
design of the erase-bias oscillator is
that of selecting a bias frequency. An
immediate prerequisite is that the
bias frequency !must be at least four
to five times that of the highest fre-
quency which is to be recorded. This
is due to the fact that the erase oscil-
lator has one function other than sup-
plying current to the erase head. Dur-
ing recording, a small portion of this
same high frequency current is added
to the signal applied to the record
head. This is called a bias current,
hence the namL:, erase-bias oscillator.
The function of this current, added to
the signal current, is to promote lin-
earity of the flux pattern on the tape.
It establishes the need, however, for a
four or five to‘lone bias-to-signal fre-
quency ratio in order to avoid inter-
action of harmonics of the highest
recorded frequencies with this bias
frequency.

The immedidte inference is that a
frequency of 100 kc. or more should
be selected, to permit recording of fre-
quencies to 15,000 cycles, or more.
This is entire1§ practical in commer-
cial duplicating equipment or for ex-
acting professional applications. At the
home recordist’s level, however, an
erase bias frequency of this order is
impractical for two reasons. First, a
100 ke. frequency takes on many of
the characteris{tjics of radio frequency.
The shortest of leads between the os-
cillator and tqe heads are essential.
Second, preserltly available erase
heads are not easily driven at this fre-
quency. Excepting such luxuries as
double-gap erase heads, complete era-
sure becomes increasingly difficult as
the erase freguency is increased. -

Therefore, it can be stated that un-
less bulk-erasure is employed to bring
tapes down to 'their virgin noise level
prior to recording, a bias frequency of
60 ke. to 70 ke. is as high as is prac-
tical. This bias frequency permits re-
cording audio frequencies as high as
12,000 cps without exceeding 2% dis-
tortion.

Equalization

Fig. 2, curve A, shows the response
curve required for recording. This, as
is the response characteristic for play-

April, 1956
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Fig. 3. Effect of equalizing networks, record operation. See discussion in text.

Fig. 4. Top chassis view of preamp with cover removed. All of the major com-
ponents are identified. Of particular interest is the position of the side flanges.
Both flanges are mounted 1%2” in from the edge of the chassis. These flanges
are welded in the commercial version. For home construction, they can be
soldered, riveted. or bolted. The cover, which is not described in detail. com-
pletely encloses the top and both sides of the chassis. It is perforated for
ventilation. It is shaped to fit the contour of the rear flange as shown in the
over-all view on page 46 and in the mechanical diagram of the metal com-
ponents. The only reason for this indentation is to permit the assembly of this
unit as close to the tape deck as possible, without interfering with the fan in
the tape deck. This- indentation is not necessary if compactness is not re-
quired. The a.c. input, shown as a chassis receptacle, could be omitted if
the a.c. power-line cord is connected directly into the preamp’s power circuit.
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back, curve B, is that required for
over-all equalization to the commonly
accepted NARTB standard.

It is immediately apparent that the
two equalization characteristics (play-
back and record) are practically di-
ametrically opposite. Thus, the switch-
ing circuitry employed must select
equalizing circuit components as well
as switch the input and output cir-
cuits for record and playback.

As stated in last month’s article, the
NARTB equalization characteristic
requires pre-emphasis of the high fre-
quencies during the recording process.
This is necessary to compensate both
for the recording characteristics of the
tape itself and the losses which occur
in playback.

An equalization factor of 6 db-per-
octave is possible using an ordinary
single-section RC network. It will be
recalled that one such network sufficed
in the design of the preamplifier de-
scribed last month. A similar network,
Ry and Cs, (see Fig. 5), serve for play-
back equalization in the preamp de-
scribed here. The compensation re-
quired during recording, however, is
too great to be attained with a single
network and is too complex to be so
easily achieved.

Actually three separate networks
are involved. The additive effect of
these networks is shown in Fig. 3.
These curves, incidentally, are pro-
vided merely to illustrate the method
of equalization. They are approximate,
inasmuch as they are not based on
measured data.

The first network consists of C.., B,
C, and R, and peaks at approxi-
mately 350 cps, resulting in an approx-
imation of the curve shown in Fig. 3A.
This is, in effect, a frequency discrim-
inating voltage divider network, de-
creasing the signal applied to the grid
of the third amplifier stage at fre-
quencies in the region of approximate-
ly 350 cycles.

Cys and R at the cathode of the
second triode section peak at approxi-
mately 500 cycles and act to change

the response curve to that shown in
Fig. 3B.

Finally, the network consisting of L.
and Ciu, at the cathode of the third
triode section resonates at a frequency
of 16,000 cycles. This results in a
sharp drop in the impedance in the
cathode of that stage with an equiva-
lent increase in gain at frequencies in
the 16,000 cycle region. This produces
the ultimate curve shown in Fig. 3C.

No novelty is involved in these
equalizing networks, they are proven
circuits commonly employed in one
form or another to obtain the required
effect. The individual contributions of
the circuit components are outlined
here merely to satisfy the typical
home experimenter who would rather
know how it works than merely know
that it works. The over-all compen-
sation characteristic, it will be noted,
serves not only to provide the pre-
requisite gain at the high-frequency
end of the audio band, but also pro-
vides a rising characteristic below 100
cycles which compensates for the
wrap-around loss which occurs at low
frequencies, where the wavelength on
the recorded track exceeds the width
of the head.

Circuit Description

The complexity of the record-play-
back preamplifier described here
should not be minimized. The switch-
ing circuit, for example, requires care-
ful wiring. Because of the extensive de-
coupling networks and the equalization
circuits, this preamp is more difficult to
wire than an ordinary audio amplifier.
Properly wired, however, and properly
checked out as to bias adjustments,
etc., this preamp is capable of pro-
fessional quality recording as well as
playback.

The erase and bias-current adjust-
ing networks are of the proper value
for use with the Dynamu heads. If
the same preamplifier is to be used with
heads other than the Dynamu units,
circuit modifications would be essen-
tial both to provide the correct erase
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and bias currents and the proper
equalization characteristics as well.

The preamplifier is provided with its
own self-contained power supply. The
bias-oscillator consists of a 12AV7
tube in a push-pull oscillator circuit.
The related circuit components are
those calculated to provide operation
in the desirable frequency range be-
tween 60 and 70 kc. In the event a
higher frequency is desired, it can be
obtained by decreasing the value of
capacitors Ci: and Cis. If other values
are substituted, however, they must be
substituted in pairs, maintaining a bal-
anced ‘condition. Linearity and good
waveform are essential if distortion is
to be kept to a minimum. The oscilla-
tor output is adequate to provide the
required 13 ma. current to the -erase
head. The voltage appearing here is
then attenuated by the adjustable bias
control Ri:; and series resistor Rs to
provide a bias current of 0.8 ma. to the
record-playback head when recording
(record-playback switch in record po-
sition). With this switch in the play
position, plate voltage is removed from
the oscillator.

The possibility of employing bulk-
erasure in certain. modes of operation
will be of interest, particularly with
respect to stereophonic recording
which will be discussed next month.
It should be noted that the erase head,
although a part of the deck itself,
forms the inductive load for the erase-
bias oscillator. In the event that the
preamp is to be used with a deck
which is not equipped with an erase
head, a 30 mhy. choke (or a spare erase
head) must be substituted as a loading
coil. This may necessitate some jug-
gling of the resistance value of R, to
provide the desired bias current of 0.8
ma. to the record head. This bias cur-
rent value, incidentally, is one of the
critical prerequisites to full-fidelity re-
cording.

Two input connectors are shown.
The first of these must be a shorting-
type microphone connector and is used
primarily for recording from a micro-
phone. A total gain of 62 db is pro-
vided after equalization; sufficient to
justify use of a professional type mi-
crophone. The high-level input pro-
vides a gain of 32 db and serves for
recording from flat-response, radio,
phono, or similar sources. Equalization
is fixed in either case. The gain, or
recording level, is adjusted by means
of Rzo.

The playback preamplifier output is
derived from the third amplifier stage,
a portion of which supplies a voltage
through Cw». This voltage is rectified
by a germanium diode CK705, and ap-
plied to the eye indicator tube which
serves as the recording level indicator.
The same recording signal voltage is
fed also to the output jack where it is
available for ‘“earphone” monitoring
of mike pickups, or may be used to
drive the music system in the conven-
tional manner when recording from
radio, phono, etc.

With the record-playback switch in
the play position, the shielded cable
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from the record head is switched to
the input of the preamp. At the same
time, the recoriding compensation net-
works are removed from the active
circuits and the single network con-
sisting of Rs |and Cs is substituted.
This provides the 6 db-per-octave at-
tenuation shown in Fig. 2B.

Resistor R and capacitor C: at the
input to the first amplifier stage are
wired directly at the grid and cathode
tube socket terminals and provide an
cffective ﬁlterLfor the 60-cycle buzz
which can result from the sync pulses
transmitted by television stations. This
particular type of interference is eas-
ily differentiated from power supply
ripple or hum because of its raspy

Fig. 5. Complete schematic diagram of the record-playback preamplifier and

sound. It succumbs easily, however, to
the filtering effect of this simple net-
work.

Mechanical Construction

Box-type construction was dictated
by the requirement for minimum size
and the over-all requirement for a
shape which would lend itself to cab-
inet installation along with the tape
deck. A view of the unit with cover
removed is shown in Fig. 4. The power
supply and the not-so-critical erase-
bias oscillator are contained in one
end, the critical amplifier stages are
at the other end, as far from the
power supply as possible. The middle
section of the box is utilized for the

less critical wiring associated with the
6E5 indicator tube, the a.c. switch,
gain and equalization controls, and the
record-playback switching circuitry.

This switch consists of two decks
with four switch sections per deck.
The switch is special to the extent
that it is ordinarily available only with
Y -inch spacing between decks. New
screws, shaft, and spacers must be
added to provide 1-inch spacing, this,
in order to eliminate the possibility of
spurious oscillation.

All low-level signal leads must be
run with rubber covered shielded wire.
Be certain that the shielding is not in-
advertently grounded to the chassis at

(Continued on page 122)

the companion bias oscillator unit.

TEST POINTS MARKED A — RECORD CONDITION
TEST POINTS MARKED B - PLAY CONDITION
(20,000 OHMS PER VOLT METER)

* SELECTED FOR A GIVEN EQUIPMENT
REPLACE Wi SAME VALUE AS MARKED

R:, Rz, R, Riz,|Res, Rsi—100,000 ohm, V> w.
res.

R:—1000 ohm,'V5 w. res.

Rs, Rs, Ru, Ry, Rer, R22, Res—220,000 ohm, V5
W. res.
R;~—330,000 ohm, V5 w. res.

Ri, Rs—356,000 lohm, V> w. res.

Rs—47,000 ohm, 1 w. res.

Ris—50,000 ohm log taper pot
Control)

R, Ri—22,000 ohm, V5 w. res.

R1—4.7 megohm, V4 w, res.

Rz, R37—2200 ohm, 1 w. res.

Rz, Rio, Ris—1 megohm, V4 w. res.

Roy—2700 ohmy, Vs w. res.

R2~—250,000 ohm audio taper pot

R:7, R3s—3300 ohm, V3 w. res.

R2—68,000 ohm, 1 w. res.

Rs:—10,000 ohm, Vs w. res.

Rss, R3;—470,000 ohm, V5 w. res.

R35—1800 ohm, V5 w. res.

R3:—33,000 ohm, 1 w. res.

Rsx——5000 ohm lincar taper pot

All fixed resistons to be 4= 109,

C14-Ciz—15/15| pfd., 475 v. elec. capacitor

(Bias Adj.

ouTPUT
TO RECORD JACK ToERAse
PHONO PILLAYBACK HEAD
INPUT .:,51- (BLACK) R4 R7 RIO 3 (RED) BROWH GREY
326 GAIN
€20 GAIN WWA ARARA
c22, ci2,, =
1 1t .
cla2i
“R9
—WW\:—SJ- BIAS ADJ.
o—
8
< -
b R4 <
=Cit
N
rRe —P—
L
RIl R222
b 1 R20 =
REZ 1 A2 )
T | co RIZ  CRI RI8 2
________ =1 Al I[ AW E MW 2 6ES
/1
Cl9 cl5 = [«13 V5 A120
r < RIS g
= L
AlS0
L 12ax7
3
» A3l
T
<& = L P
EEES ]~ 3 R35
< 1» =
17 V.A.C.
F 3 4 4

C24-C:p-C2c—30/30/20 pfd., 250/250/25 .
elee. capacitor

Cs—1000 pfd., 15 v. elec. capacitor

C;, C5—25 ufd., 25 v. elec. capacitor

Cs, Cz, Cs, Co, C10—.05 ufd., 400 v, capacitor

Cir—.25 ufd., 400 v. capacitor

Cr—.1 ufd., 200 v. capacitor

Cius, Cy3, C15, C1s—.01 ufd., 200 v. capacitor

Cr:, C1s—500 ppfd., 400 v. ceramic capacitor
+10%

C19—500 ppfd., 400 v. disc ceramic capacitor

C:o—750 upfd., 400 v. disc ceramic capacitor

C21—250 ppfd., 400 v, disc ceramic capacitor

C2:—100 ppfd., 400 v. disc ceramic capacitor

C2s—1000 upfd., 400 v. disc ceramic capacitor

C2—50 pufd., 400 v. disc ceramic capacitor

T1#*—DPower trans. 250-0-250 v. @ 15 ma.;
6.3 v. @ .6 amp.; 6.3 v. @ 1.2 amp.

T2%—Bias oscillator coil (Viking Part No.
D501)

CR—ING66/CK705 germanium diode (Ray-
theon)

SRi—Selenium rectifier bridge, 300 ma., 25
volts r.m.s. max. input, bridge center hole
mounting

fTea

L
c

B

4-poles per
spacing between

Li#—J10 mhy. iron-core choke

Si—Dual-section selector switch,
sec., non-shorting type, 17
sections

So—S8.p.s.t. rotary switch

S5O:1—Female a.c. receptacle, chassis-mounting
type

J1, Jo—DPhone tip jack

Ja—Mic. jack, single-contact, insulated type

Vi—12A4X7 tube

Ve—12A4U7 tube

Vs—I12A4V7 tube

Vi—6X4 tube

Vi—6ES5 tube

# Note: All parts thus indicated are special and
may be obtained, along with an escutcheon
of the type shown in the photograph, from
Viking of Minneapolis, 3520 E. 43rd Street,
Minneapolis 6, Minn.

Miscellaneous parts:

1—Escutcheon

1—Male a.c. receptacle,
mounting type

1—117-volt line cord with female receptacie
molded on

round pins, chassis-
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By GEORGE C. CHERNISH

Sylvania Electric Products Inc.

OT infrequently, service techni-

cians are inclined to shy away from

troubles involving Sylvania ‘“Halo-
Light.” One reason, perhaps, is the
abstract nature of this feature—di-
vorced as it is from actual chassis
operation. The “HaloLight” might be
completely out of order, yet the set
itself could be performing perfectly.
A more probable reason, however, is
the unfamiliarity of the average tech-
nician with this feature.

There is nothing mysterious about
“HaloLight.” A cold-cathode tube coated
with special phosphors, it contains a
closely-controlled mixture of argon and
mercury. Gas pressure also is held
within close limits. Strictly a gas tube,
it does, however, exhibit characteris-
tics somewhat unlike the familiar be-
havior of gaseous lighting.

Fig. 1 shows the basic “HaloLight”
circuit. Today, a potential of 1200 a.c.
volts fires the lamp surrounding the
21” picture tube, while stable opera-
tion is maintained down to 900 volts,
once the lamp is lit. This, in itself, is
something of a feat. Before the devel-
opment of ‘“HaloLight,” it was prac-
tically unheard of to operate such a
long gas tube effectively on so low a
voltage. As a matter of fact. to insure
“HaloLight” stability, some of the
earlier models were equipped with
2000-volt transformers, until the pres-
ent lamp was designed.

The “HaloLight” tube, as manufac-
tured today, has been in use ever since
Sylvania introduced its first 21”7 TV
receiver a number of years back.
Therefore, in servicing “HaloLight,”

50

the technician will encounter 2000-
volt transformers on all 17" and 20”
sets, and a much smaller 1200-volt
transformer on the 21” models. In the
24" receiver he will find a transformer
delivering 1800 volts to the gas tube.

From a service standpoint, there
are four main conditions confronting
the technician. Once these defects are
recognized, it is a simple matter to
restore the unit to its proper level of
performance.

If a lamp will not light, measure
the voltage fed to its supply leads
from the special socket in the power
unit. Fig. 3 shows a “HaloLight” power
unit, containing transformer, bright-
ness control, and current-limiting re-
sistors. If a potential of approximately

Fig. 1. Diagram of the main elements of
the Sylvania “HaloLight” system. The gas
tube surrounds the outside of the CRT.

33k 250K
) = 3
= S
) — -
H7VAC. l
60~ 33K
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- This unique device can be serviced
\ easily and quickly if you know how it

works and what is likely to go wrong.

1200 volts is indicated (1800 volts for
24"), the transformer has not failed.
Earlier models, of course, should meas-
ure about 2000 volts.

With voltage apparently adequate,
plug the chassis into a ‘“Variac,” or
other source of 128 a.c. volts. If stiil
no light results, the tube is defective
and must be replaced. However, if the
lamp should eome on during this test,
we must pause for a moment and take
stock of the weather. On Sylvania
receivers sold prior to the fall of 1954,
hot and humid weather often brought
a rash of complaints that the ‘‘Halo-
Light” would not start. Since that
time, a transparent coating of special
silicone has been applied to every
lamp, and the trouble has ended. Con-
sequently, if the TV set is located
where the weather is often hot and
humid, it will be necessary to remove
the tube from its light-shield and
brush on a thin coating of this special
silicone, available at the company’s
service depots throughout the country.

Cold weather; also, causes starting
difficulty. It’s a fairly safe bet that no
one would sit watching TV in a tem-
perature below 50 degrees, but if he
did, it is doubtful that the “HaloLight”
would start. And if it did come on, it
would flicker badly.

Flickering is another phenomenon
which may draw complaints. It has
been established that the silicone treat-
ment also gives some relief here. But
if the trouble persists even in normal,
dry weather, chances are that the tube
has aged and requires a greater ‘keep-
alive” current to maintain adequate

RADIO & TELEVISION NEWS
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ionization. Remove one of the current-
limiting resistors found in the “Halo-
Light” power unit and replace it with
one whose value measures about 20%
lower.

In general, there will be some flick-
cring, no matter how good the tube,
at temperatures below 70 degrees F
and above 851degrees F. However,
since the ambient temperature inside
most cabinets lies in this range, there
should be little trouble encountered
on that score.

Yet another phenomenon which may
draw complaints from the set-owner
is a condition of intermittent firing or
“blinking” of the tube. To clear this
fault, the power unit must first be
thoroughly checked. In some cases,
this may require pulling the chassis.
First, bridge the ‘“HaloLight” bright-
ness control with a clip lead. If tHe
blinking continues, both current-limit-
ing resistors should be checked by
substitution. Some power units were
provided with a switch, and this, also,
should be temporarily bridged.

If the blinking persists, the gas tube
itself should be inspected. Examine
closely the plastic sleeving which fits
over each end of the lamp. See Fig. 2.
Minute cracks or punctures in the in-
sulation are a sign of trouble, particu-
larly when the light shield supporting
the tube is made of metal. At any rate,
detach the “HaloLight” and turn it
on for a moment, holding it in your
hand. There is [no danger of shock if
the lamp is gripped well back from
its ends.

If the fault has disappeared, wind a
few layers of cambric tape over the
plastic sleeving before replacing the
lamp in its light shield. But if the
blinking persists, disconnect the lamp
from its powerTunit and hold it up to
the light. Look for a small blob of
mercury rolling about as you jiggle
the tube. If none is visible, tap both
ends so that any mercury trapped
around the electrodes will roll out.
Persistent tapping and jarring should
reveal at least one tiny drop of mer-
cury; but if none appears, there is
probably no appreciable surplus pres-
ent. This, in turn, means that the
“HaloLight” tube should be replaced;
for there should always be visible a
small surplus of mercury, no matter
how warm the ktube. As a matter of
fact, when the lamp is manufactured,
over ten times' the required amount
of mercury is injected, to ansure that
a healthy surplus will always be pres-
ent to prevent blinking and other
related faults.

Occasionally, if a set-owner feels
that his ‘“HaloLight” is too dim, or
too bright (some models are fixed),
there is nothing wrong in changing
the value of one of the current-limit-
ing resistors in the power unit. The
transformer is designed to take about
a 20% increase in load. In lowering
light levels by increasing fixed resist-

ance, care must be taken that the’

current flow through the lamp is not
restricted to thé point where its “keep-
alive” value is jeopardized. This, as
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Fig. 2. This cold-cathode gas
tube generates the light which
surrounds the picture tube in the
Sylvania “HaloLight.” The insert
shows the plastic sleeves which
fit over the ends of the tube
and should be checked for cracks.

observed earlier, would interfere with
ionization and might result in an ob-
jectionable degree of flicker, if the
tube has aged considerably. In gen-
eral, however, there should be no
problems.

In raising light levels by decreasing
fixed resistance, care must be taken
that the dissipation does not exceed the
rating of the current-limiting resist-
ors. Raising levels in variable “Halo-
Light” models is not recommended,
since the control would be vulnerable
to higher currents. However, there
has rarely been a complaint about any
variable model being too dim in its
“bright” position. On the other hand,
sometimes someone feels that the dim
position is too bright.

Unless the room temperature is up

around 80 degrees F, “HaloLight” will

sometimes flicker for several minutes
after a set is turned on. Accordingly,
all optical tests should be performed
with the tube thoroughly warmed up,
preferably by running it at maximum
brightness for ten or fifteen minutes.

In removing and replacing “Halo-
Light” tubes, the technician is cau-
tioned against leaving smudges or dust
of any kind on the light shield, tube,
or mask. As a matter of fact, the mask
and light shield should be washed in
ordinary soap and water before the
lamp is replaced. The slightest spot

here would show up badly when the
tube is on.

To gain access to the tube, it is
rarely necessary to pull a chassis. The
entire bezel assembly, which houses
the gas tube and its power unit, may
be removed from the cabinet and then
temporarily replaced, so that the cus-
tomer may operate his set while the
lamp is being treated at the shop, or a
new one ordered. There are no leads
to untwist or cut, since the only elec-
trical link with the chassis is a detach-
able plug.

When a “HaloLight” tube is being
replaced, care should be taken that
the mask and light shield. fit tightly
together. Otherwise, light may escape
and shine on the picture tube face,
causing an annoying, hazy glow along
the edges of the screen.

Since this particular feature has
proven popular with the public, service
technicians can expect to encounter
many sets which incorporate the “Halo-
Light.” Hence the importance of learn-
ing about its operation.

There have, of course, been cases
in the past where service technicians
have replaced ‘“HaloLight” tubes un-
necessarily, because of being on un-
familiar ground. However, if the fore-
going procedure for troubleshooting
is diligently adhered to, this undesir-
able situation should soon vanish.-30—

Fig. 3. The various electrical components of the “HaloLight” feature are shown here.
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TV Retrace Lines

Remove annoying retrace lines from older TV sets

and from new ones which do not include blanking.

a great many television receivers

is the appearance of retrace lines
during the vertical flyback time. For-
tunately, it is an easy trouble to
remedy in most cases, and most cus-
tomers will be grateful for the relief.
For the cure described here, the chas-
sis need not even be removed from the
cabinet. The whole job should take
about 15 minutes at the most and in-
volves just two new connections to the
receiver. ’

The long vertical blanking pulse or
pedestal which occurs in the composite
video signal before, during, and after
the vertical sync pulse, is supposed
to bring the cathode-ray tube control
grid to cut-off. When it does, the beam
is extinguished and nothing that hap-
pens during vertical retrace time will
be seen on the screen. However, either
adequate d.c. amplification or very
good d.c. insertion (clamping) is re-
quired to make the blanking pedestal
bring the tube just to cut-off irrespec-
tive of the character of the picture
information of preceding and follow-
ing frames. Without a d.c. path for
the detected video to the picture-tube
grid or an efficient clamping -circuit,

ONE of the most annoying faults in

the a.c. baseline will control effective
pedestal height. As a result, the blank-
ing pedestal will not drive the tube
to cut-off during dark scenes and it
will drive it—with some picture infor-
mation—well beyond cut-off in bright
scenes.

One bad effect in such a case is poor
color and background values. Dark
scenes have light backgrounds and
light scenes have such sharp contrast
that greys become black and grada-
tions of shade tend to disappear. The
fact is, however, that the poor shading
and background values can be tolerated
much more readily than the appear-
ance of retrace lines for the same
psychological reason that intermodu-
lation distortion (introduction of new
and discordant elements) can be tol-
erated much less readily in sound sys-
tems than poor frequency response
(failure to transmit all the original
elements). The retrace lines are new
and .unrelated elements and their
automatic appearance in a picture
whenever the scene darkens can, after
a period of time, condition the viewer
to painful wincing every time it hap-
pens.

Many modern receivers eliminate

—

80-100V.

o~

Fig. 1. Vertical deflection pulses of volt-
age such as shown here appear across
the vertical deflection coils of most TV
receivers and are used for blanking.

Fig. 2.

Retrace line blanking can be
added to a TV receiver as shown here. B+
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the retrace lines by using internal
vertical blanking—using the receiv-
er's own vertical sweep signal to blank
the cathode-ray tube without depend-
ing on the signal pedestal. There are,
however, large numbers of receivers
in use which do not have internal
blanking. The worst offenders are
those which were designed without
either d.c. restorers or d.c. video am-
plifiers, presumably for economy’s
sake. :

They are not alone, however. Even
the best d.c. amplifiers and clampers
rarely attain that perfection of per-
formance which gives a clean picture
under all circumstances. In almost all
receivers now without it, addition of
the modern internal blanking circuit
will pay. .

Internal blanking is possible becaus
of the shape of the vertical scanning
voltage wave present in practically all
receivers. Illustrated in Fig. 1, these
trapezoidal pulses have practically the
full width of the retrace time, mean-
ing that the leading and trailing edges
are nearly vertical. Their peak-to-
peak value across the vertical deflec-
tion coils is usually in the neighbor-
hood of 90 volts for a 16- to 21-inch
picture tube. If these pulses can be
applied in the proper polarity between
picture-tube grid and cathode, they
will drive the grid well past cut-off for
almost the entire period of the verti-
cal retrace. The result will be perfect
blanking and elimination of retrace
lines, irrespective of the video signal
or the quality of d.c. insertion.

Most modern receivers are cathode-
fed and it is convenient when the re-
ceiver is designed to provide some kind
of take-off from the vertical output
circuit to give pulses of the negative
polarity necessary for the picture-tube
grid for blanking. This means that the
only varying voltage on the grid is the
internal blanking pulse, eliminating
possible effects of coupling on the
video signal. A common source of the
blanking pulse is the vertical deflec-
tion yoke coils from which a negative
pulse is obtained by circuit design.
However, such a pulse is not usually
obtainable at this point in older sets
without affecting the deflection char-
acteristics.

A simple and effective method for
obtaining the pulse for receiver modi-
fication is shown in Fig. 2. At the
“hot” end of the vertical deflection
coils the pulse polarity is positive, as
in Fig. 1. The cathode is fed. video
from the plate of the final (or often
the only) video amplifier tube through
a d.c. voltage divider R+« R: whose pur-
pose is to set the d.c. voltage applied
to the cathode at the right value. R,
is bypassed by C: for video so that no
video divider action takes place. The
grid of the tube is used solely for bright-
ness or background control, being by-
passed by C. for video.

To add internal vertical blanking,
vertical deflection voltage is taken
from the top of the vertical yoke coils
and applied to the cathode of the CRT.

(Continued on page 151)
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By RUFUS P. TURNER

Consulting Engineer

Details on a p.a. unit which delivers 5 watts output with

a I mv. input signal. It operates from 12 volt d.c. source. .

HE audio amplifier described in this

article was intended primarily as a

p.a. unit for use in automobiles. At
maximum gain, it delivers 5 watts of
power to a 3.2 ohm loudspeaker voice
coil, with a 1-mv. r.m.s. input. Total
harmonic distortion is 11 per-cent. Re-
sponse is 5 db down at 100 cycles and
—5% db at 10,000 cycles, both with
respect to 1000-cycle response. Noise
level is 6 mv. with the volume control
set for maximum gain and the input
circuit open. This is 56 db below max-
imum output,

The single d.c. supply is 12 volts,
which will be recognized as the battery
voltage in thg new cars. The amplifier
may also be operated from a pair of
series-connected 6-volt hot-shot dry
batteries with, of course, somewhat
shorter battery life than when using
storage batteries. Current drain is 200
ma. resting land 750 ma. on audio
peaks. Compare this with the 5 to 10
amp. drain of a comparable tube-type
amplifier opgrated from a vibrator-
type power s}pply.

Particular |advantages of the tran-
sistorized amplifier are: (1) light
weight, the unit being slightly under
5 pounds, (2) instantaneous operatjon,
(3) negligible heating, (4) complete
freedom from both hum and micro-
phonies, (5} safe, low-voltage opera-
tion, and (6) freedom from tube re-
placements. ¢Transistors are endowed
with long life.)

This amplifier serves to illustrate
some of the |practical jobs which can
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be done with commercial power tran-
sistors. Aside from the intended use
for p.a. purposes, possible applications
may be found in modulation of port-
able transmitters, servo and magnetic
amplifier adaptations, electronic sirens,
and portable megaphones.

*The high power output is obtained
by means of a pair of power transis-
tors operated push-pull class B in the
output stage of the amplifier. The col-
lector efficiency of this stage is 76 per-
cent. Since the collector voltage is
low (—12 v.), the current swing ob-

viously must be high (055 amp.) to’

develop the high power output.

The amplifier is readily portable
and, when encased, can be carried with
little effort along with the two hot-
shot batteries required for its opera-
tion.

Power Transistors

Sylvania type 2N68 p-n-p power
transistors are used in two stages of
the amplifier. The 2N68 is a compara-
tively small-sized unit, being 1 inch in
diameter and % inch high. Its casing
is metallic and is provided with cooling
fins. Three pigtail leads are provided
for solder, plug-in, or screw connec-
tions. The case cooling structure is at
collector potential.

The 2N68's are seen fastened in
place on the top of the chassis in Fig.
1. Two extra power transistors are
shown directly in front of the toggle
switch in this same photo.

The 2N68 can supply a maximum of
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10 watts output in push-pull class B
at —24 volts d.c. It may be mounted
in any position, has maximum dissipa-
tion ratings of 2% watts in free air
and 5 watts with an external heat sink,
alpha of 0975, and alpha cut-off fre-
quency of 400 ke. Its collector capaci-
tance is 300 pafd.

Table 1 shows the important char-
acteristics of the 2N68 in class A and
class B operation. The reader’s atten-
tion is directed particularly to the low
input and load resistances of this
transistor: 75 ohms input and 100 ohms
load for class A; 50 ohms per base in-
put and 12 ohms per collector load for
class B.

Amplifier Circuit

Fig. 2 shows the complete circuit of
the transistorized amplifier.

The front end consists of a single-
ended class A stage (V.) transformer-
coupled to a push-pull class A stage
(V:, Vs). Both of these stages em-
ploy conventional transistors (Sylvania
2N34). Bias stabilization is provided
by resistance networks R.-R; and R:-Re.

The push-pull class A stage is trans-
former-coupled to a single-ended class
A driver employing a power transistor,
V,. The driver, in turn, is transformer-
coupled to the push-pull class B output.
stage, V:-Ve. The decoupling filter net-
work, C:»R: suppresses oscillation in
the system.

A power-type stage (V,) is employed
as the driver to insure good signal-
voltage regulation, since the power

S3
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SIGNAL 2N34 z
INPUT Vi
Jl cl B
—
2RI E
SVOLUME
CONTROL

OUTPUT SwW.
(To32n
VOICE COIL)

R—10,000 ohm pot
Re—470 ohm, 1 w. carbon res.
Rs—47,000 ohm, 1 w. carbon res.
Ri—82 ohm, 1 w. carbon res.
R;—100 ohm, 1 w. carbon res.
Rs—4700 ohm, 1 w. carbon res.
R—2700 ohm, 1 w. carbon res.
Rs—180 ohm, 1 w. carbon res.
Rs-—1000 ohm, 1 w. carbon res.
R1—6.8 ohm, 1 w. carbon res.
Ci—1 pfd., 200 v. metallized tubular capacitor
(Aerovox P82)

ZERO SIGNAL-1I/2MA.D.C.
! MAX. SIGNAL-550MA.D.C.
R23 SR4 SRS 2Rs Srio
£ £ r. r. +”'
L ) ] h I{cs
R3 R6 2R9
3
R7
'A'A‘A‘A‘A L
_jc2
S
——q st

IF
.

Cs, Cs, C;:—50 ufd., 50 v. elec. capacitor

C:—500 pfd., 25 v. elec. capacitor (Mallory
TC-2505)

Ji—Midget open-circuit phone jack

S1—S8.p.s.t. toggle switch

T1—Miniature driver trans., 1H4 to push-pull
1J6’s (Triad A-81X)

Te—Universal output trans., 20,000 ohms, c.t.,
to approx. 75 ohms (Stancor A-3823)

Ts—DPower transistor driver trans., 100 ohms

+
=0 12V.D.C. INPUT

ra—
@ 150 ma. pri.; sec. 50 ohms each side of
center tap (Acme T-24041, see text)

Ti—Power transistor class B output trans., pri.
12 ohms each side of center tap, 550 ma.
center tap current, sec. 3.2 ohms (Acme
T-24043, see text) .

Vi, Ve, Vs—pen-p” transistor (Sylvania type
2N34)

Vi, Vs, Ve—"p-n-p’’> power transistor (Sylvania
type 2N68)

Fig. 2. Diagram of the 5-watt transistorized audio amplifier.
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Fig. 3. Frequency response of the amplifier.

amplifier has ample reserve. The
steady d.c. collector current of V. is
150 ma. Sufficient driving power un-
doubtedly can be obtained from a push-
pull class B stage employing conven-
tional transistors at greatly reduced
d.c. drain. However, it was thought
that a low-level class B stage in this
position might add to the distortion,
and also a suitable transformer for
working from such a stage into the
class B output stage was not readily
available.

The measured idling (zero-signal)
d.c. current drain is approximately 200
ma. at —12 volts, most of this being
taken by transistor V. At maximum
signal, the current rises to 750 ma., due
to the excursion of output-stage col-
lector current at 550 ma.

The input circuit of the amplifier is
satisfactory for low-impedance micro-
phones and pickups. It may be modi-
fied for crystal microphones and high-
impedance pickups by inserting a high-
impedance input transformer with
100:1 or 200:1 impedance stepdown
ratio (such as Stancor UM-112, UTC
SO-6 or SSO-6, or Gramer M-6) be-
tween jack J; and volume control R..

Fig. 3 shows the frequency response
of the amplifier measured at the max-
imum output of 5 watts into a 3.2 ohm
resistive load. The shape of this curve
is governed principally by the charac-
teristics of the first two stages (as has
been discovered by separate frequency
runs on the driver and output stages).
Improved frequency response accord-
ingly might be expected by substitu-

Table 1. Operating characteristics of the Sylvania type 2N68 “p-n-p”” power transistor.

Collector Supply Voltage . . .
Collector Current . . .

Base Current .
Input Resisiance
Load Resistance
Power Output.

Gain . . . . . . . .

o ol

Collector Supply Voltage . . . .
Collector Current: zero signal . . .

max signal . . .,
Input Resistance (per base) . .
Load Resistance (per collector) . .
Power Output. . . . . . . .
Gain . . . . ¢ . . e e e .

CLASS A AMPLIFIER, COMMON EMITTER

PUSH-PULL CLASS B AMPLIFIER, COMMON EMITTER (2 Transistors)

. —12v,

. —150 ma.
. —5.0ma.

. 75 ohms
. 100 ohms

600 mw.
23 db

—I12v.

. —1.0ma.

« —550 ma.

. 50 ohms
. 12 ohms
s Swatts
. 15 db
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The transistors are of “p-n-p” type. See text for alternatives.

tion of larger, high-quality transform-
ers for those specified at 7% and T..
Measured distortion was 11 per-cent.
No attempt has been made to incor-
porate negative feedback, the full pow-
er output of the amplifier having been
required. However, feedback would
improve performance. Lower distor-
tion is possible through use of the
common-base configuration instead of
the common-emitter in the output
stage. However, the transformer re-
guirements for the common-base cir-
cuit are somewhat more severe.

Other performance data were given
in the first paragraph of this article.

The output of 5 watts was meas-
ured with a sine-wave input signal.
Because of the power relations in
speech waveforms, somewhat better
output power capability might be ex-
pected, on an effective basis, when this
class B amplifier is employed to plate-
modulate a transmitter.

Coupling transformers 7: and 7T» are
standard units readily obtained from
radio parts stores. 7. is a miniature
transformer (Triad A-81X) originally
designed for use between a 1H4 driver
and push-pull class B 1J6’s. T» is a re-
piacement-type universal output trans-
former (Stancor A-3823) with output
connections made to secondary lugs 1
and 6. These two transformers, for-
tunately, provided the impedance step-
down required between the stages into
which they are connected.

Transformers T and 7. have been
designed especially for the author’s use
with the 2N68 power transistor but
now are available to the reader. The
driver transformer, T (Acme T-24041),
has a 100-ohm primary. The steady
collector current of 150 ma. d.c. for
the class A 2N68 (V) flows through
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this winding. The secondary has an
impedance of 50 ohms each side of cen-
ter tap. The primary d.c. resistance is
3 ohms, while the secondary has a d.c.
resistance of 4 chms each side of cen-
ter tap. The larger size of this trans-
former (see Fig. 1) results from the
latter’s heavier direct current require-
ments.

The output transformer, T. (Acme
T-24043) has a primary impedance of
12 ohms each side of center tap and a
secondary impedance of 3.2 ohms. Since
the maximum-signal class B collector
current of 275 ma. per transistor must
flow through the primary of T, this
winding must have extremely low d.c.
resistance, in order to minimize volt-
age drop. At the high current level
involved, a d.c. voltage drop of 0.275
volt-per-ohm will occur in each half of
the T, primary. In the Acme T-24043,
the resistance of each half of the pri-
mary is held to approximately two-
tenths of an ohm.

Transformers T: and T: were devel-
oped in close cooperation with the
author by Acme Electric Corporation,
West Coast Division, 1375 W. Jefferson
Blvd., Los Angeles, California, and may
be ordered by type number.

Sylvania type 2N95 power transis-
tors may also be employed in the am-
plifier. However, the 2N95 in an n-p-n
type, so the battery and capacitor po-
larities must be reversed if the substi-
tution is made. Also, the low-level
transistors (V, to Vs) must be changed
to n-p-n type 2N35.

Construction

Figs. 1, 4, and 5 show constructional
details of the amplifier.

As can be seen in these photographs,
the amplifier is built on a 17" x 7" x 3"
chassis. This admittedly is a roomy
layout and considerable size reduction
is possible.

All components in the two input
stages, except transformer 7. are
mounted under the chassis and may be
seen (together with transistors Vi, Ve,
and V) in Fig. 5. The latter three
transistors are mounted by fastening
their pigtails under the screws of
Cinch-Jones Type 3-140 3-screw termi-
nal blocks.

The power transistors are bolted di-
rectly to the chassis so that the latter
may serve to conduct heat away from
them. A 34-inch 10-32 threaded hole
has been provided, for mounting pur-
poses, in the base of each transistor.
However, since the metal structure of
the 2N68 is at collector potential, it
must, at the same time, he insulated
from the chassis, otherwise the collec-
tors will become grounded and short
circuited. A small washer is cut for
the purpose from 2-mil-thick mica and
is placed between the 2N68 and chassis.
A %g-inch clearance hole, drilled in
the chassis, admits a shoulder-type in-
sulating washer, from the under side,
and this insulates the short 10-32
screw which is passed through the
chassis and washers to secure the tran-
sistor. The 2NGS8 pigtails are bent over
and downward and held under the

April, 1956
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Fig. 4. Rear view of transistorized amplifier built by author.

screws of a Cinch-Jones 3-140 3-screw
terminal block. Circuit connections are
made to the soldering lugs under the
mating screws.

Insulated binding posts on the back
of the chassis provide the simplest
method of connecting the 12-volt bat-
tery and loudspeaker. (See Fig. 4.)
However, an individual builder may
prefer plugs or disconnects for these
terminals.

Wiring and layout are no more crit-
ical than in a vacuum-tube amplifier
with comparable gain and power capa-
bilities. The usual rules of good con-
struction should be followed. That is,
it is advisable to employ a single, com-
mon ground in each amplifier stage, to
keep transformers well separated and
correctly oriented to prevent feedback
action, and to shorten all signal leads.
Since the 12-volt leads carry high peak
currents to the output stage, they
should be heavy conductors. There is
no objection to using cabled wiring if
one prefers this to point-to-point.

The screw-type terminal blocks have
been used as ‘“‘sockets” for the tran-
sistors, to protect the latter from the
heat of soldering. Make all soldered
connections to these blocks before at-

taching the transistor pigtails. If it
should become necessary later to do
any soldering on these terminals, dis-
connect the pigtail beforehand and re-
connect it only after the terminal has
cooled completely.

Notes on Testing

Whenever testing the amplifier with
an input signal, it is advisable to mon-
itor continuously the d.c. collector cur-
rent of the class B output stage and
the a.c. signal output voltage. This is
to prevent overload. Observe the out-
put waveform continuously with an
oscilloscope.

The amplifier should not be allowed
to operate steadily without being ter-
minated either with a 3.2-ohm resistor
or the matching loudspeaker. Collector
dissipation in the output stage might
easily exceed the safe maximum value
under these conditions.

Although the amplifier has been op-
erated steadily for long periods with
sine-wave input, the power transistors
have not overheated during such runs.

The work which led to the develop-
ment of the amplifier described in this
article was performed originally for
Sylvania Electric Products Inc.

Fig. 5. The under chassis view showing the principal wiring.
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Handy Power Supply
for Service Shop

Fig. 1. Completed power supply furnishing four accurate. stable d.c. voltages and 6.3
volts a.c. The jack on the front panel is one source for 250 volts d.c. and 6.3 volts a.c.

Indispensable for servicing radios, TV sets, and other

electronic equipment, it is easily built and inexpensive.

Fig. 2. Complete schematic diagram and parts list for the versatile f)ower supply.
assures stability for various load conditions.

The use of voltage regulator tubes

H7v.AaC.

0—/

Si

1Pkt

||h
63VAC.
R:+—5000 ohm, 20-watt wircwound res.
R:—4000 ohm, 20-watt wirewound res.
Rs—15,000 ohn, 10-watt wirewound rcs.
C:i—.05 pufd., 600 v. capacitor
C:-C3—16/16 pfd., 450 v. elec. capacitor
S$:—S8.p.s.t. toggle switch (Power “on-off”’)

s—S.p.s.t. toggle switch (“Normal-load—
Heavy-load” control)

Ss—D.p.d.t. toggle switch (“VR105-VR150”
switch)

s2_r Rz
CHI
———— R1
K111
+|cz +fcs -
— == A
] oo VR 150
- R3 e
7.
2
VR105 : VR 150
V‘Z § V-4
5 s; 5

GND +100Q +250

,“ —
.

GND 300 +150

PL1—1£46 pilot lamp

Fi+—5 amp fuse

CH:1—10.5 hy., 110 ma. filter choke (Stancor
C-1001 or equiv.)

T1+—Power trans. 375-0-375 volts @ 150 ma.;
5 v. @ 3 amps; 6.3 v. ct. @ 4.5 amps.
(Stancor PM-8411 or equiv., see text)

Vi—5Y3 tube

V:—VRI105 tube

Vs, Vs—VRI150 tube
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NY radio shop needs a supply
m that can give commonly used

voltages at light or heavy loads.
The ordinary power supply’s output
voltage is dependent upon the load.
The lighter the load, the higher the
voltage; the heavier the load, the lower
the voltage. The power supply to be
described in this article and shown in
Fig. 1 uses voltage regulator tubes in
a circuit where various d.c. voltages
(4100, +150, 4250, and +300) can be
obtained whether one or several tubes
are connected to the output.

The purpose of using voltage regu-
lator tubes is not so much to obtain a
regulated supply as to obtain different
output voltages ranging from +100 to
+300 volts. Should an oscillator be
connected to this power supply, the
secondary advantage will be obtained
—a regulated source of voltage to help
maintain oscillator stability.

To give an idea of how well this
power supply works, the -4250- and
+300-volt terminals can be used to
supply a complete a.c. superhetero-
dyne receiver with only a slight drop
in voltage. Also, the 4+100- and -+ 150-
volt outputs can be used to supply an
a.c./d.c. superhet with just a slight

e ~ drop in voltage. On the other hand,

this same power supply can be used
for a one-tube amplifier or oscillator
and the voltage will remain as indi-
cated.

Referring to the schematic in Fig. 2,
notice that the power supply is con-
ventional up to and including the filter
network. Beyond this point a network
of resistors, switches, and voltage reg-
ulator tubes is so arranged as to obtain
the desired flexibility for various loads
and voltages. The d.c. voltage outputs
will depend upon the position of switch
Ss. If the VR105 is thrown into the
circuit, 4100 volts and +250 volts
(the sum of the outputs of V. and V)
become available. If V. is thrown into
the circuit, +150 volts and 300 volts
become available. Heater voltage of
6.3 volts a.c. is available at all times.
The 6.3-volt winding with its center
tap is brought out to three terminal
posts, none of which is grounded in
this particular application.

R, has been selected so that the
maximum rated current is allowed to
flow through the regulator tubes when
no load is connected. R; is shunted
across V. as a protective measure to
carry the additional current should a
load heavier than 40 milliamperes be
connected to either the 4+100- or +150-
volt outputs. Switch 8. is closed only

" when a heavy load is connected at

either the +250- or +-300-volt outputs.
At all other times S: must be in the
normal load or open position to pre-
vent excessive current from flowing
through the regulator tubes.

It might be wise at this time to re-
view the operation of the VR tube in
this particular setup so that the read-
er may use a different power trans-
former than the one specified. Refer-
ring to Fig. 3, the purpose of the series
resistor B is to limit the maximum

(Continued on page 158)
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Details on a sensitive unit
designed to "take it" under

adverse field conditions.

hundred thousand amateur and

professional prospectors have pur-
chased, rented, or borrowed Geiger
counters; and several hundred of these
users have discovered commercially-
valuable deposits of radioactive mate-
rials. Need for radioactive materials,
particularly uranium, continues and
interest in uranium prospecting is not
only increasing, but is spreading into
areas once incorrectly thought com-
pletely barren of radioactive minerals.

Although several hundred Geiger
counter circuits have been published,
and more than fifty designs have been
put on the market, most Geiger count-
ers are qualitative instruments. capa-
ble of telling whether or not a mineral
specimen is strongly radioactive, but
not certainly capable of indicating
“how radioactive.”

By making some relatively simple
changes in an already good design,’ it
is possible to make a Geiger counter
in which the rate meter readings are
both significant and consistent. Minor
changes in conventional design in-
crease both the ease of operation of
the counter, and its ease of repair-
ability.

DURING the last decade, several

Circuit

The circuit of this improved counter,
which is shown in Fig. 3, is fairly con-
ventional as regards the functions per-
formed, but has a number of added
features which improve the over-all
performance.

The input to the counter is a stand-
ard Geiger-Muller tube, a Victoreen
1B85 being used here. This feeds an
amplifier, the first stage of which is
entirely conventional, and is operated
semi-starved, with a high plate and
screen resistance, to increase the volt-
age swing at the output. Each dis-
charge of the Geiger tube causes a
negative-going pulse on the grid of the
first amplifier tube (V:), and this ap-
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Fig. 1. The counter in use. Note the bone-
conduction headset, carrying strap, and
the position of the unit's carrying handle.

pears as a stropg positive-going pulse
on the plate.

The second stage of the amplifier is
normally cut off, with a battery bias
of —225 volts on its grid. In conse-
quence, only a very strong positive-
going pulse applied to the grid will
affect the tube. With this arrange-
ment, amplified pulses from the Geiger
tube are further amplified in the sec-
ond stage (V,), but “sneak through”
a.f. from the high voltage supply, and
microphonics originating in the input
circuit, being of lesser amplitude, do
not appear in the ouput of this stage.
This means that all signals heard are
pertinent, and that the rate meter
measures actual counts, with no spu-
rious background from the high-volt-
age supply.

Nine-hundred regulated volts for the
Geiger tube are generated by the neon
oscillator, amplifier, cold-cathode rec-
tifier, and voltage regulator tube (V,,
Vs, and Vs) in the lower part of the
circuit diagram. Circuit and perform-
ance of this high-voltage supply are
entirely conventional except for the
output. Here, a .01 ufd. capacitor (Ci)
is used as a voltage reservoir, and this

Fig. 2. Top view of ##
counter with the car-
rying handle removed
to show placement of
the controls and how
rate meter is set up.
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Fig. 3.
shields.
Winchester plug with attached handle makes electrical con-

nection to case-mounted parts.

is isolated from the 5841 voltage reg-
ulator tube by a 500,000 ohm resistor
(Ri5) to prevent RC oscillation. This
output filter prevents extinction of the
VR tube when rapid counts occur.

Outputs consist of a neon flasher,
always in circuit; a headset, with man-
ually variable volume; and a rate
meter. A dummy load is connected
across the audio output when the
phone plug is pulled, to stabilize the
calibration. The rate meter is con-
nected so that it can also be used to
monitor the “A” battery voltage and
the output of the high-voltage supply.
Three ranges are provided on the rate
meter, so that normal background can
be read on the lower quarter of the
low range, while top mark of the high
range corresponds to the count rate
produced by one ounce of uranium at
one foot from the Geiger tube.

Construction

Insofar as possible, mechanical and
electrical construction of this counter
follows aeronautical procedure, as it
was developed for field use, where it
would undergo considerable rough
treatment. :

Electrical components were chosen
with an ample margin of safety, both
mechanical and electrical, and me-
chanical construction was done with
easy servicing in mind.

The case, which consists of two
pieces of 144" steel, is 3" by 5%" by
1215". This was cut from a heavy duty
13” by 17" by 3" chassis base. A piece
of %" by %" by 23" angle was spot

58

Bottom view of amplifier chassis showing use of tube
Tip jack in lower right is the Geiger tube input. A

See text on construction hints.

chassis.

welded to the back of the top and the
front of the bottom, to make a tight
and strong case closure. A box-like
battery holder, bent up from sheet
.040 steel, was spot welded to the back
bottom of the left case half, as in Fig.
8, and the entire case heavily cad-
mium plated to prevent rust. Appear-
ance of the case with the amplifier
chassis removed is shown in Fig. 6.
Most of the case-mounted parts are
fastened to a small right-angled sheet
of steel, which is held to the case by
the screws of the top-mounted con-
trols.

All components marked “Chassis” in
Fig. 5 are mounted on a small steel
subchassis, held to the case by J, at
the front, and by a screw to a small
angle on the battery holder in the
back. Electrical connection between
the chassis and the case-mounted com-
ponents is furnished by a Winchesier
connector and cord. By running a
ground connection through the cord
and connector, the instrument can be
used with the chassis out of the case.

A general view of the bottom of this
chassis is shown in Fig. 3. All tubes,
which operate “base up,” are held in
place by use of tube shields. Trans-
former and chokes are held in place
by use of split tube shield bhases, re-
enforced with tape. The larger capac-
itors are mounted vertically in tube
shields, the grounded side of each be-
ing connected to a metal disc which is
held in place by the tube shield spring.
To facilitate replacement, the 5841
voltage . regulator is mounted in a
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Fig. 4. Arrangement of components on the top of the amplifier
Note the shield between the oscillator amplifier and
the rectifier components (lower right) and the use of brackets.
cable clamps. grommets. and sleeving for increased ruggedness

three-prong Amphenol type connector.

For mechanical rigidity and to fa-
cilitate servicing, Vector turret sock-
ets were used for the amplifier, oscil-
lator, and rectifier tubes. No special
or tricky arrangement of parts was
found necessary, but a shield between
the oscillator, amplifier, and the high-
voltage rectifier was found desirable
to prevent circuit interaction, and a
copper tube around the high-voltage
lead reduced audio pickup from the
neon oscillator circuit appreciably. To
insure mechanical rigidity and ample
insulation, liberal use was made of
cable clamps, brackets, rubber grom-
mets, and sleeving, as is apparent in
Fig. 4. Care must be taken, in laying
out the chassis, to allow clearance
between chassis-mounted and case-
mounted parts, otherwise the chassis
cannot be fitted into the case. )

Case-mounted comronents include
the Geiger tube (Fig. 10), the rate
meter, the controls, the carrying han-
dle, and the carrying strap. Arrange-
ment of the contiols is shown in Fig.
2. The range switch is equipped with
a paddle handle, and so placed that
snapping the battery switch to “off”
position automatically puts the rate
meter on low range. The high-voltage
adjusting rheostat (Ri) is equipped
with a dial lock to prevent accidental
readjustment in the field. The other
controls are protected from accidental
operation by the carrying handle,
which covers them, but which is ele-
vated above the case top by 1”7 alu-

(Continued on page 60)
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R1, Rz, R1s—10 megohn, 1 w. res.

Rz, R19—100,000 ohm, 1 w. res.

Rs—4.7 megohm, V45 w. res.

Rs—10,000 ohm, 1 w. res.

Rs, Rio—1 megohm, 1 w. res.

Rs—25,000 ohm pot (“Volume”)

R7—150 ohm, 1 w. res. {Select a value to match
impedance of headset used)

Rs—33,000 ohm, 1 w. res. (see text)

Rs—6.8 megohm, 1 w. res.

R1+—47,000 ohm, 1 w. res.

Ri;, Ris—S5 megohm, 1 w. res.

R1#5—500,000 ohm, 1 w. res.

Ri17—30 megohm, 1 w. res.

R—10,000 ohm wirewound pot with dial lock
(“High-Voltage Adjust.”’)

C1—250 ppfd., 1500 v. mica capacitor

C:—.01 pfd., 600 v. capacitor

Cs, Ci, Cs, C10—.005 pfd., 400 v. capacitor

Fig. 5. Schematic of the Geiger counter.

Cs—.02 ufd., 400 v. capacitor

C7—.05 ufd., 400 ». capacitor

C3—50 upfd. mica capacitor

Co—500 pufd. mica capacitor

C1:—400 pufd., 600 v. ceramic capacitor

C1e—.001 ufd., 400 v. capacitor

C13—.1 pfd., 400 v. capacitor

Cu—8 ufd., 400 v. elec. capacitor

Ci1;, Cs—.1 pufd., 1500 v. capacitor

C1—.01 pfd., 1500 ». capacitor

C1z—50 pfd., 400 ». elec. capacitor

C1s, C20—1000 pfd., 15 v. elec. capacitor

NE;i, NEe—NES51 neon bulb

CH31, CH:—50 hy., 3 ma. reactor, 6000 ohms
(UTC 0-13)

CR:—IN72 crystal diode

T1+—"“Quncer” trans., UTC 0-7. 15,000-0hm
pri. to plate of 354, 95,000-0hm sec. to plate
of 5517. Sec. center-tap not used

Fig. 8. Interior view
of left case hall. It
shows battery holder
in lower left, ampli-
fier chassis in place.
and the Geiger tukbe
mounted at the right.

with counter ( Author used Western Electric
trans. from hearing aid which matched the
bone-conduction headset)

M+—0-50 ya. meter

Jr—Phone jack with two separate “break” con-
tacts (Carter AJ-161 or Mallory Type 705)

Je—Closed-circuit phone jack

Js, Ji—Pin jack ( color coded, one black and one
red)

B1—2214 v, battery (Eveready 412)

B:—135 v. battery (two Burgess XX-45 671;-
volt units in series)

Bs—3 v. battery (Burgess 2F2H )

S1—S8.p. 3-pos. switch with paddle handle (see
text)

Se—D.p.d.t. toggle switch

Ss—D.p.s.t. toggle switch

S5—S8.p.d.t. spring-return toggle switch

Vi+—1B85 Geiger tube (Victoreen)

Ve, Va—3Q4 tube

Vi—384 tube

V5—5517 tube

Vs—5841 tube

All parts are standard. The section marked “Chassis™ is built on a separate sub-chassis.

<“==Tiq. 6. Geiger counter with right case
and amplifier chassis removed. showing

- case-mounted parts and chassis mounting

bracket on right side of battery holder.

Fig. 7. Simple electrical circuit for
calibrating rate meter used in the
Geiger counter. A standard three-
speed turntable is heart of this “tester.”

PLUG
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SPEED CONTACTS PER REVOLUTION
xpm) 1 2 3 4
{in counts per minute) o
335 335 6624 100 1334
45 45 90 135 180
78 78 156 234 312
Table 1. Pulse output in counts per minute

from three-speed turntable with contact-
ing arrangement. Used with circuit, Fig. 7.

minum blocks to allow ample hand
clearance.

Components mounted on the interior
of the case are firmly held in place
by use of clamps and brackets, and
connections are made with emphasis
on rigidity and permanence (Fig. 6).
Battery leads are of heavy flexible
wire, and are brought out to a triple
tie point bolted to the top of the case.

Special Features

Although this Geiger counter design
apparently differs only slightly from
conventional designs, the mechanical
and electrical modifications substan-
tially double its field utility and con-
venience.

Use of a regulated and adjustable
high-voltage supply, in conjunction
with an “all or nothing” amplifier
makes for consistent performance
throughout the life of the batteries.
Switching permits use of the rate
meter for checking batteries. When
the meter switch is thrown to ‘“volts”
position (Figs. 2 and 5) the instrument
is connected across the high voltage
through a 30-megohm resistor (R:),
so that the meter reading is an indica-
tion of the high voltage. By moving
the spring return voltage switch from
H to A, with the meter switch at
“volts” position, the filament battery
is monitored. When the meter switch’
is moved to “rate” position, the 30-

<“==Fig. 9. A
bottom view of
case, showing
circular inspec-
tion window, op-
posite NE.51 os.
cillator. Note
heavy rubber
feet bolted to
case. Upper pro-
jection is Gelger
tube in its pro-
tective shield.

*

Fig. 10 ==
Front view of
counter with
shielded Geiger
tube removed
from socket to
show arrange-
ment of parts.
Note elevaiion of
handle above
top surface and
controls by use
of aluminum
spacing blocks.

megohm resistor functions as a bleed-
er, to stabilize the system, and to
drain off the capacitor charge when
the counter is turned off.

Provision is made for an independ-
ent a.f. output (red a.f. tip jack) to
permit checking of the rate meter or
connection to other rate indicating or
recording devices; and a jack input is
provided (J:, Fig. 5) for calibration
check purposes. This is fitted with a
jack cover (see Fig. 10) to keep dirt
and moisture out.

Field and shop servicing are facili-
tated by use of the removable ampli-
fler chassis with cord connector. To
permit observation of the neon high-
voltage oscillator, a small circular
viewing window is inserted in the bot-
tom of the case, opposite the NE-51,
as in Fig. 9.

A bone-conduction headset is recom-
mended for field use with this and
other Geiger counters, as in Fig. 1.
With ordinary headsets, one or both
ears are covered, making it difficult
for the operator to hear and localize
field sounds, such as shouted instruc-
tions, or the warning buzz of rattle-
snakes. Some people also find that
wearing a headset impairs their sense
of balance. With a bone-conduction re-
ceiver, both ears function normally,
yet the click output of the counter is
clearly detectable.

For hand carrying in the field, a
strong metal handle is provided. This,
a Stanley #3 door pull, is large
enough for the average man’s hand,
and is raised from the top of the case
by two aluminum blocks to provide
adequate clearance between the con-
irols and the operator’s fingers. The
handle also protects the controls
acainst accidental operation in the

- field.

For most field use, a shoulder strap
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is found desirable, and is attached to
the case by use of suitcase handle fit-
tings, which are bolted to the sheet
metal. The carrying strap should be
about 1” wide. A narrower strap is
more elegant, but produces sore shoul-
ders after long days in the field.

All screws used in this counter are
standard machine screws, most of
them 6-32 binding head. Self-tapping
sheet metal screws make for more
rapid assembly, but are self-stripping
in the field, and should not be used.
Large rubber feet (34” in diameter)
are bolted to the bottom corners of the
case, to protect against shocks and
abrasion, and to prevent skidding in
the field.

All major controls are indicated
with decals, applied in the usual man-
ner, and then protected against wear

" by several coats of clear lacquer (Figs.

2, 4, and 10). A descriptive label, stat-
ing ownership, is bolted to the back of
the case, with a small chart frame for

protection. This saves a lot of argu-

ments in going through customs in-
spection.

Calibration

A 50-microampere movement is used
in the rate meter of this Geiger count-
er. Because the integrating circuit
of the rate meter is not linear, the
instrument must be calibrated. This
is accomplished by feeding the counter
with evenly-spaced pulses, of uniform
amplitude, at various known rates.

Although several rate meter cali-
bration devices are known,* a very con-
venient calibrator can be improvised
in a few minutes from a standard
three-speed turntable and a Micro-
switch. Uniformly-spaced bumps are
placed on the rim of the turntable, and
each of these operates the Microswitch
once per revolution. Output count
rates produced at various numbers of
operations per revolution and various
speeds are shown in Table 1. The elec-
trical circuit is shown in Fig. 7.

To calibrate the counter, after op-
eration has been checked and found
normal, connect an oscilloscope across
the output tip jacks, and note the am-
plitude and shape of the pulses pro-
duced by normal counts. Put the range
switch (8:) on “X 1,” and the meter
switch on “rate.” Arrange the calibra-
tor for 180 counts per minute output,
plug it into jack J: (the calibrate
jack) on the front of the counter, and
adjust R: (Fig. 7) until the pulse seen
on the oscilloscope has the same am-
plitude as that produced by the Geiger
tube input. The rate meter will slowly
climb, going off scale gently after
about 100 seconds of operation.

Shunt the meter with a wvariable
high resistor, and adjust it until the
pointer is steady at 50 microamperes -
when the input is 180 counts per min-
ute. When this value has been checked,
replace the variable resistor with a
fixed resistor (Rs) of the same value
(20.000 to 50,000 ohms). Proceed to
record the scale reading for the other
nine calibration points (Table 1), be-

(Continued on page 156)
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Front view of the complete control unit, showing layout of panel

controls. Standard panel measures 3%2” x 19”. Power supply

and the relays are visible at the rear of the open frame chassis.

watt power class are tremendously

popular with amateurs, and an ex-
amination of modern designs of such
equipment indicates that this popular-
ity is well deserved. It will be noted
that certain criteria are evident in the
designs, irrespective of whether they
are commercial units, kits intended for
home assembly, or ‘“home brew” de-
signs, such as have appeared in various
publications. Invariably, such equip-
ment tends toward a neat, compact,
self-contained assembly. Dependable
circuits featuring modern tube types
are used, with TVI reduction measures
incorporated in the design. Such rigs,
in their compact form, are able to be
nestled beside a receiver to provide a
true ‘“desk-top” station.

Equally obvious, and most important,
is the attention being directed toward
ease of operation. Operational conven-
ience, in fact, is of prime importance to
any amateur station. Naturally, such
features as bandswitching for both
transmitter and receiver, . complete
front panel control, pie-tank tuning
circuits for final r.f. stages. and the
like, all contribute to operating ease.

Additionally, when discussing station
operating convenience, it is worthwhile
to consider the role played by acces-
sories such as monitoring and measur-
ing equipment, for both transmitting
and receiving. Likewise, no station can
be conveniently operated unless the
transfer from receive to transmit can
be made with a single switch.

It was with these particular needs in

April, 1956

TRANSMITTERS of the hundred-

mind, that a complete control unit was
designed and assembled, in order to
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