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“Phenomenal!”—that’s the only word to describe the lightning-like
acceptance of Mallory’s revolutionary new standard in volume controls.
But its success was a foregone conclusion when you realize what the

Mallory Midgetrol offers:
WIDER APPLICATION—The small size lets you service portables,

auto radios and small AC-DC receivers requiring !9{s" controls.

SIMPLER INSTALLATION —The new and unique flat shaft design
of the Mallory Midgetrol saves installation time with all types of knobs.

LESS INVENTORY —Electrical characteristics allow you to use the
Mallory Midgetrol to replace 114" as well as 154" controls. Since no
special shafts are required, you carry fewer controls in stock.

Quietest and Smoothest by Actual Tests

And Mallory Midgetrol slays quiel, too. Creative research that has made
Mallory the standard in carbon controls has seen to that. In addition,
the Mallory Midgetrol offers nine big features all NEW:

NEW SIZE NEW SHAFT NEW SWITCH NEW CONTACT
NEW DESIGN NEW EXTENSION NEW ELEMENT NEW TERMINAL
NEW TWO-POINT SUSPENSION

See your Mallory Distributor for this new standard in carbon controls

P.R. MALLORY & CO.;Inc., INDIANAPOLIS 6, INDIANA

www americanradiohistorv com
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/| 64 PAGE BOOK

See how 1 give you practical spare time while still learning.
experience building Radio eir- Read letters from men I trained,
cuits with BIG KITS OF telling what they are doing, earn-
PARTS I SEND. Illustrated ing. See the kind of fascinating
book shows how you make jobs Radio, Television, Electronics
EXTRA MONEY fixing Radios in offer. FREE with coupon below!

/ ACTUAL RAD/O LES:

Same coupon entitles you to FREE “superhet” circuits work, # ¥

lesson, ‘“Getting Acquainted With sons why tubes fail, locatlig de%e(_ts b
Receiver Servicing.” Discloses short- repairing loudspeaker. Over 80 pic-
cuts Radio repairmen use. Tells how tures, diagrams. FREE, send coupon !

See For yourself how / Frain yo(/ art

BE A"RADIO-TELEVISION TECHNICIAN

You Build This MODERN RADIO with Parts | Send

Complete, powerful Radio receiver brings
in local and distar : stations. NRI gives

vou ALL the Ractio parts ... speaker,
e chaSSIS, trans-
~ - former, sockets,
\ loop antenna,

Want a good-pay job in the fast-growing RADIO-
TELEVISION Industry? Want a money-making Radio-
Television shop of your own? Here’s your
opportunity. I’ve trained hundreds of men to
be Radio Technicians . . . MEN WITH NO
PREVIOUS EXPERIENCE. My tested and
proved train-at-home method makes learning
easy. You learn Radio-Television principles
from illustrated lessons. You get practi-
cal experience building, testing, experi-
menting with MANY KITS OF PARTS
I send. All equipment yours to keep.

MAKE EXTRA MONEY IN SPARE TIME
The day jyou enroll, 1 start sending
SPECIAL DBOOKLETS that show you
how to make EXTRA MONEY fixing
neighbors’ Radios in spare time. From
here it's a short step to your own shop,
or a good-pay Radio-Television servicing
job. Or get into Police, Aviation, Marine
Radio. Broudcasting. Radio Manufaectur-
ing or P’ublic Address work. And think
of getting in on the ground floor of the
booming Television Industry. Trained
men are already in demand . . . new
stations are going on the air, manutac-
turers are building over 100,000 sets a
month, more and more homes are get-
ting sets. The man who prepares now will reap rich rewards.

SEE WHAT N.R.I. CAN DO FOR YOU

Act now! Send for my DOUBLE FREE OFFER. Coupon en-
titles you to actual lesson. “GETTING ACQUAINTED WITII
RECEIVER SERVICING,” absolutely free. Over 80 pictures and “h\

diagrams! You also get my 64-page book, “IIOW TO BE A 3
SUCCESS IN RADIO and TELEVISION-ELECTRONICS.’ Tells
more about YOUR opportunities, details of my Course, how quickly,

Wi Send You Many
penny postal 3 E. SNITIL, ?"iil‘slm‘éi}‘z"“x'iei)‘i ‘Sﬁﬁm%it?énﬁi‘sﬁ?uﬁﬁ ” 0 Other RADIO KITS
. C.

Institute, ’ioneer Home Study Radio School, Washington 9.

TRAINED THESE MEN Ac,ﬁ/a/lessona/m’6¢Pa¢eEoo,émff

Has Own Radio Business Extra Cash In Spare Time

‘“Now have two Radio
shops, servicing about
200 sets a month. Have
largest service estab-
lishment in S. E, Mis-
souri,””—ARLEY STU-
.3 DYYVIN, DeSoto, Mo.

GET THIS Address........_ Pl e e M b L LT
TRA|N|NG UNDER City..._____ oo Zone. .....State................
G. 1. BILL L ] Check If Veteran APPROVED FOR TRAINING UNDER G. 1. BILL

& MR. J. E. SMITH, President, Dept. 9BR
‘Earned enough spare ' National Radio Institute, Washington 9, D. C.

time cash to pay for

my Course by time I l Mail me FREE Sample Lesson and 64-page book about how to win
graduated. NRI train- l success in Radic and Television—Electronics. (No salesman will call.
ing is tops!”—ALEX- Please write plainly.)

ANDER KISH, Car- }

teret, New Jersey. ] Name..

=L e e e SRR - - S

[X] bm-mmunm

February, 1949

waas americanradiohistorv.caom -~ ol e



www.americanradiohistory.com

Editor

Managing Editor
WM. A. STOCKLIN

Technical Editor
H. S. RENNE, EX-WBPTS

Associcte Editor
RAY FRANK, W9JU

Contributing Editor
R.HERTZBERG, W2DJJ

Staff Artist
R. 5. KUPJACK

Advertising Manoger

L. L. OSTEN

Midwest Adv. Manager
JOHN A. RONEN, JR.

Art Director
HERMAN R. BOLLIN

OLIVER READ, WOETI

COVER PHOTO: A Television 'first''—
NBC in conjunction with the U.S. Navy
televised the USS Leyte during a simu-
lated battle attack for the benefit of TV
audiences. (NBC photo by Sidney Desfor)

Chairmon of the Boord and Publisher
WILLIAM B. ZIFF

President
B. G. DAVIS

Secrefory-Treasurer
ARTHUR T. PULLEN

Vice-Presidents

' GEORGE BERNER
Advertising and Sales Director
MICHAEL H. FROELICH

y Dir. Eastern Div.

AE ] H. J. MORGANROTH
o Production Director

H. G. STRONG
Circulation Director

BRANCH OFFICES

NEW YORK {1)
£Empire Stote Bldg., Wi 7-0400

LOS ANGELES (14)

815 S. HMill St., TUcker 9213

Manager, WILLIAM L. PINNEY
j TORONTO

21 King Streef, East

ASSOCIATED WITH
Ziff Davis, lid., Grompians Bidg.
Western Gate, London, Engiand

L a &
Fivst in 4 recevision NEW' S

rculio - fe/euidion - e/ecfronicd

Averaqe Pmd Circulation over 185,000 Radio News Trade Mark Reg. U.8, Pat. Office No, 378427

CONTENTY FEBRUARY, 1949

The Beginning Amateur (Part 1) Robert Hertzberg, wanJtJ 35

A Feedback Amplifier for Pilotuners and Phonographs................_.._. _
_________________________________________________________________________________ John S. Carroll 39

Operation TV. .o Alfred E. Jackson. 40
Latest in Triode High Fidelity Amplifiers..__..__._. Llewellyn Bates Keim 42
A Compact 10-Meter Converter_ ... .. .. Robert Bain 45

Reflex Amplifier Considerations in Receiver Design..........Fdward Kasner 46
Adapting Home Recorders for Professional Use ... John B. Ledbetter 47
Build Your Own Communications Receiver.__._.__......_...____ J.T. Goode 50

A 19-28 mc. Signal Generator for TV L.F. Alignment.........._..._..__.
Robert L. Donaldson 52

Mac's Radio Service Shop................... ... John T. Frye 54
New Process to Relieve TV Bottleneck ... ... . ... 55
There's Money in Custom Installations (Part 2).. .. John D. Goodell 56
Pitfalls of Many TV Installations ... ... ... /. Wolt 59
Converted Home Receiver Ideal for Signal Tracer...... ... ... J. R. Fristik 60
Equalizer for Phono Amplifier......_._ .Zygmunt Hof 62
A One Tube 2-Meter Superhet.. ... _ Ernest J. Schultz, w2mUuU b4
Modern Television Receivers (Part Il) . et Milton S. Kiver 66
Training An Industry........ 72
Do You Know David Scott 92
The AARS Now Reinstated as MARS. ... . ... 96
DEPARTMENTS

For the Record. . .. The Editor 8  Letters from Our Readers......__.. 102
Spot Radio News._............. 16 -AFCA News....oooo . 12
Within the Industry.__.._.....___ 26 New Receivers ... 18
Short-Wave ... K. R. Boord 63  Technical Books.................._. 152
What's New in Radio..._...____. 82  Manufacturers' Literature......._.. 158

f‘zzb"“; ZIFF-DAVI?C:TJYBTICS;: i NI6949COMPANY @

S 4<% 185 North Wabash Ave., Chicago I, IiL

?,&ING' & YOLUME 41 © NUMBER 2 Audwesmu:’;ru o

Circulations

RADIO & TELEVISION NEWS s published monthly by the Ziff-Davis Publishing Company, 185 "N. Wabash Ave..

Chicago 1, Ill. Subscription Rate: and Canada $4.00 (12 issues), single copies 35 cents; in Mexico,
South and Central America, and U S Possessions $4.00 (12 issues); in British Empire, $5.00 (12 issues)—all
other forei! countries $5.00 (12 issues). Subscribers should allow at least 2 weeks for change of address. "All
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. \|1f‘u'=l,||i crafters
- NEW (Groton Juotattation TV

...for IO-‘inch or 12-inch tube *

Our improved 10-inch chassis with new Dual Focus switch; one
position gives completely linear 56 sq. in. picture; the other, a big
circular telescopic 64 sq. in. view for dramatic close-ups.

Chassis taken right out of our regular production, factory-wired,
completely aligned and tested. Regular RMA 90-day guarantee
applies to all parts. Complete with speaker and all tubes except
CR tube. See your local parts distributor or write to the factory for
data sheet S-220-R.

Regularly supplied with frame for 10-inch tube.
* Frame for mounting 12-inch tube approximately
$8.50, including all necessary parts,

the hallicrafters co.

4401 W. Fifth Ave., Chicago 24, III.

MANUFACTURERS OF PRECISION RADIO AND TELEVISION EQUIPMENT

Febraary, 1949
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DIRECTIONAL Hl TYPE | e

B R

%tdme FM Performance
wiih a GOOD FM ANTENNA

@ Belden FM Antennas are engineered for
finest FM reception.

@ Use Belden 8322 Poly-Point Antenna to

receive signals from all directions without
turning!

@ Use Belden 8320 Dipole Antenna for instal-
lations requiring directional characteristics.

@ Sturdy aluminum construction withstands
severe ice loading and high wind.

® COMMON-SENSE PRICES.
. ASK your Belden Jobber

RADIO & TELEVISION NEWS
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| TRAIN YOU RIGHT BY SENDING YOU 8 BIG KITS OF
RADIO EQUIPMENT INCLUDING A POWERFUL 6 TUBE
SUPERHET RECEIVER AND 16 RANGE TEST METER!

4

T

R . Y Y Find out NOW how Spray- Soon after you start I send you my famous BUSINESS

famiuls“}:rdit .i‘:,’,‘ﬂ olfsfrn';.—.ds berry Training prepares you BUILDERS that help you earn EXTRA CASH

< of successful Radio men. for a Radio Service Business getting and doing neighborhood Radio Service jobs
of your own — or a good pay while learning. You couldn’t pick a better time to get

Radio job. Just mail the coupon for a FREE Sample Lesson and my into Radio. The Radio Repair Business is booming!

big FREE book, ‘'How To Make Money In Radio, Electronics, Tele- Good Radio Service and Repair Shops are needed every-

vision.”" It tells how I train you at home during spare hours by put- where as millions of new sets are in use. Trained men

ting you to work building, testing, repairing Radio equipment. The are wanted for opportunities in Police, Aviation and
Sprayberry Course teaches you Radio by working with 8 big kits of Marine Radio, F. M. and Standard Broadcasting and

Radio parts Isupply. You build a powerful 6 tube superhet Radio, al6-range test Television. Manufacturers are looking for men who
meter, perform over 175 interesting, PRACTICAL experiments. My lessons are know Radio as production reaches new peaks. GET

easy and interesting — you need no previous experience in Radio. Istart you at THE FACTS ABOUT YOUR FUTURE IN RADIO,
the beginning...and give you valuable "“bench" experience that sticks with you. MAIL the COUPON TODAY for my FREE BOOKS

LEARN HOW TO BUILD-TEST-REPAIR RADIOS By Working with YOUR HANDS!

1 give you a fine, mov-
ing coil type Meter—

with parts fora com- .
You really learn Radio the PRAC- plete analyzer and Cir- You don’t have to buy expensive You construct this rectl-
TICAL way ... when you build this cuit Continuity Tester. ready-made equipment. You get val- fier and filter, resistor and cone-
big, powerful 6 -tube Superhet “Trouble - shoot” with uable experience building this Signal denser tester, and really get on
Radio from ‘parts | send you. professional accuracy. Generatorand MultispurposeTester. the Practical end of Radio.

LOW COST RADIO TRAINING &seliiihs
=¥ RUSH COUPON oday!

monthly payments, if desired. Everything you need
is furnished —nothing else to buy. With Sprayberry
1 SPRAYBERRY ACADEMY OF RADIO, Dept. 25-0 {

’_I‘raining to back you up, you will be able to step
into your own profitable Radio Service Business or
goon to a big opportunity in Radio, Electronics or

Tre etk TS mn’”" ) ',"I“,'i”w Television. The equipment 1 send you is yours “‘for 1 SPRAYBERRY BUILDING, PUEBLO, COLORADO or
profitable Radio Service Shop keeps'’ — to use in your business or job. I have 20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS I
trained hundreds of successful Radio men — and I § 3 "
can help you too. Get the facts about Sprayber: Please rush my FREE copies of ‘‘How To Make Money In ﬂ
Training — it's your first step to success, seycurig Radio, Electronics and T,e,levision"and ‘‘How To-Read Radio
N o w ! and a bigger income in a field where you'll really I Diagrams and Symbols.”” No salesman will eall. l
n ;,n]oy your work. Fill out and mail coupon TODAY. l ﬂ
Two Locatlons 11 rush my two FREE books to you by return _m.all. Name. Age
VETE RAN « Approved for G.I. Training I l
TO SERVE YOU = under Public Laws 16 and 346. Address
BETTER Soravberry A Radi o | i
Mait Coupon To Location RRET .cademy Qf adio, Dept. 50 | city and Zone = State |
Nearest Your Home Sprayberry Building . 20 North Wacker Drive J 0 CHECK HERE IF A VETERAN
Pueblo, Colorado Chicago 6, llinois - {Millingn Equelops df Paste on Penpy Postedtd) 7 7 _‘
February, 1949 q
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NO MORE ~
BuNp |98
SOLDERING

R\
Flexitip', ‘
easily

formed

9 5-Second
Longer Reach— Heating—
8" from housing no waiting;
to tip. sgves power

Solderlite — Built-In
spotlights Transformer
the work compact,

complete

Dual Heat—
single heot
100 watts;
dual heat
100/135
watts; 115
volts, 60
cycles

Just pull the trigger switch of your
Weller Solderins (%un . .. heat and
light come “on™ together. The pre-
focused spotlight picks out the work
at once—shows you your way to
faster, easier soldering.

Time-saver? Yes—but not the only
advantage of Weller Soldering Guns.
Check the exclusive features illus-
trated and you’ll see what we mean.

Solderlite, extra length and 5-second
heating mean hours and dollars saved
—your Weller Gun will pay for itself
in a few months. For electrical and
electronic laboratory or maintenance
work, we recommend the 8’ model
DX-8 with dual heat; or 4" types
S-107 single heat and D-207 dual heat.
See your distributor or send for
bulletin direct.

Be sure to get your copy —
SOLDERING TIPS, the new
Weller Handy Guide to
easier, faster soldering—20
poges fully illustrated. Price
10¢ ot your distributor’s or
order direct.

WEI.I.ER
MANUFACTURING COMPANY

810 Packer Street » Easton, Pa.

ELEVISION servicemen have

been faced with the problem of

convincing prospective customers
that television sets are now highly per-
fected and that there is little likeli-
hood that any radical changes will be
made in these receivers for many
months to come.

You will notice a monogram on the
front cover this month which we feel
is indicative of our new opportunities
in Television—the greatest Industry
of our time.

Many improvements will be made,
and are being made, almost daily in TV
transmitters, cameras, and studio
equipment. These improvements in
many cases are obvious to video view-
ers and to the serviceman. Another
feeling is that the price of television
receivers will drop sharply as public
demand increases. We do not concur
that prices will come down in the near
future.

During 1949 there will be a -trend
towards, and a preference for, larger
picture tubes. The announcement of
new processes by several manufactur-
ers employing metal rather than glass
for the picture tube envelope will step-
up production and result in a lower
cost per tube. However, we don’t see
where the over-all cost of the set can
possibly be reduced due to the require-
ments for larger housings, higher volt-
ages, more costly components, cabinets,
and other contributing factors, which
while improving the picture size will

| present other problems which will also

have to be met. Many sets manufac-
tured during the past two years used
five- and six-inch speakers for so-called
high quality reproduction. The choice

| of these small speakers was indicated

by lack of cabinet space and the choice
of a balanced layout of the front pan-

| el. Many of these speakers were

mounted on the sides of table cabinets
and many were mounted on top. A lot
of them were no better than those
speakers found in inexpensive table
model radios.

Inasmuch as television employs an
FM sound channel and customers have
been led to believe that FM is a cure-
all for static-free high fidelity sound,
many customers who have heard the
difference between ‘“‘run of the mill”
vs. high quality reproducers in their
AM sets are quick to observe the poor
sound reproduction they get from their
television sets.

www americanradiohistorv com

%: % RECORD,
\. BY _u EDITOR

While we realize that the necessary
mass of a television picture tube makes
speaker placement rather awkward,
we do feel that the public does want
and is willing to pay for, better instal-
lations and cabinetry.

Another objection as far as the tele-
vision serviceman is concerned is the
cramming of component parts in cer-
tain sections of the television chassis.
When attempting to service these re-
ceivers they find that getting at a
troublesome component is like at-
tempting to stuff a marshmallow into
a piggy bank.

One prominent speaker manufactur-
er in Chicago told us recently that
there is a definite reversal on the part
of certain manufacturers when decid-
ing between large and small speaker
systems. Thisis certainly a step in the
right direction and will greatly im-
prove the excellent reception that FM
is capable of providing.

Yes, 1949 is Television Year. The
television industry will boom for many
months to come. The industry now an-
ticipates the opening of 43 new mar-
kets with the completion of installa-
tions of 70 television stations. With
approximately 125 stations in 70. cities
in operation by the end of the year.
television servicemen must gear them-
selves now for the vast market which
will soon be theirs.

We repeat what we have said be-
fore. The serviceman must train him-
self and study television if he is to
come in for his share of profits that
can, and are being made by the sale
and maintenance of television equip-
ment. And, don’t forget the custom-
built angle. Here's a golden oppor-
tunity to specialize in custom installa-
tions. Not only are the profits great-
er, but chances are that there will be
far less grief from quality installa-
tions than will result from a “sell any-
thing that is available” approach.

Approximately three times as many
television units will be produced this
year as were manufactured during the
entire year of 1948. This means that
nearly 3,000,000 sets will be in opera-
tion in 1949 and close to 10,000,000
sets by the end of 1952. The television
industry promises to reach an expendi-
ture of $5,000,000,000 during the next
few years. Television is one of Ameri-
ca’'s fastest growing post-war indus-
tries. Will you get your share?. .O.R.

RADIO & TELEVISION NEWS
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Big profits come

= - i
o [*

With CRL’s improved Adashaft Radiohms you
con'r°IS: can carry a small stock of controls, yet be ready
to handle almost any kind of control replacement problem. No
wiggle, no wobble, no slip. Just insert shaft pilot in control stub
shaft, and slip “C" washer into place. Available in all sizes foc
all model “M” volume control applications. Six types of shafts.

10

o M
au;gl!uﬂ.' .
g I

7

s e h o Centralab offers you a complete line of Tone,
WI" ess Rotary Selector, Lever Action and Medium Duty
Power Switches, which features a wide variety in both laminated
phenolic and steatite insulation. Available with shorting or non-
shorting contacts. See your Centralab Distributor for further ia-
formation, of write direct for new Catalog 26.

RADIO & TELEVISION NEWS
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Al.l.IED presenté

118 10-Inch Wood Model 508

WITH YHE NEW SELECT-VIEW PICYURE

NEW! DIFFERENT! An amazingly finer 10-inch di-
rect-view T'V receiver at an unbelievably low price!
Incorporates remarkable new Select-View feature.
Have your choice at the flip of a switch of a round
picture for enlarged (64 square-inch) telescopic
view for dramatic close-ups, or of a linear (56
square-inch) picture for conventional viewing.
Either way, you get a sharp picture, with excellent
stability and truly photographic contrast. Features
include: 12 channel push-button tuning—covers
all U. S. TV channels; RF amplifier; 3 IF ampli-
fiers; 2 video amplifiers; improved sync circuits;
Automatic Gain Control; static-free FM audio sys-
tem. Complete with 19 tubes, plus 10"’ picture tube
and 3 rectifiers. Presented in a beautiful mahogany
wood table cabinet, 1714’ high, 163" wide, 1975’
deep. For 105-125 volts, 50-60 cycles AC. Shpg.
wt., 105 lbs.

Hallicrafters 508, 10” TV wood table model.

NET, f.0.b. Chicago, only.................. $269.50

$53.90 down, $19.04 monthly for 12 months

SEND FOR

ALLIED
RADIO BUYING GUIDE

VALUE-PACKED—UP-\‘O-DA\‘E

at's used by thou-
de th e andmen, Ama-
¢! Radio’s biggest
ns of newest
prices.

Get the Radio Buying Gui
ds of gervicemen, i
:::rs builders and exper,mer'nse;‘edio
a!ul'og brings YOV the wides o
:nd finest equipmeni, at moneym
Get every buying cdvanlc;ge
expert shipment, perstl:;: o
i erts — comp X
m‘::r ge': your ALLIED Catalog today:
order.

1949

ALLIED
RADIO

00000 0000000000000000000000000y

IS100

LOW-PRICED 10-INCH AND
7-INCH TABLE MODELS

EXCLUSIVE! “SELECT-VIEW”
PICTURE FEATURE

ROUND LINEAR
for for
Big Picture Conventional
Viewing

Viewing

Have BOTH in One TV Receiver

Q.O....‘.............‘

7-Inch Select-View Model T-65

IN HANDSOME FURNITURE STEEL CABINET

There’s nothing like it at this low price! Here’s perfected, clear,
sharp, bright Television—with a brand-new feature—Select-View.
It’s remarkable—just flip a switch and view a round enlarged
(28 square-inch) telescopic view for dramatic close-ups, or have
your choice of a linear (24 square-inch) picture for conventional
viewing—have both in one receiver! And check these additional
features: factory pre-set push-button tuning of all U. S. television
channels; simplified contrast control, easy horizontal and vertical
framing; fine-tuning control; advanced type static-free FM audio
system, using 4’/ x 6" oval PM dynamic speaker—plenty of audio
output and exceptional tonal fidelity. Distinctively styled; in
handsome furniture-steel cabinet in rich silver-gray; 2034’ long,
11’ high, 17’/ deep. For 105-125 volts, 50-60 cycles AC. Complete
with tubes. Shpg. wt., 45 lbs.

Hallicrafters T-65. 7/ TV model in furniture-steel cabi- ¢

net. NET, f.o.b. Chicago, only . = 5 ]69-50

£33.90 down, $11.98 monthly for 12 months

507 WOOD MODEL. Identical to model described above, except in
deluxe mahogany wood table model cabinet. Includes Select-View picture
feature. NET, f.o.b. Chicago,only. ... ... ... ............... $179.50

$35.90 down, $12.69 monthly for 12 months

ALLIED RADIO CORP., Dept. 1-B-9
833 W. Jackson Blvd., Chicage 7, lllingis

[0 Send FREE 1949 ALLIED Catalog.
Enter order for Hallicrafters Model

...Enclosed $........
01 Full Payment O Part Payment (Bal. C.0.D.)

Name...........

Address.. .ivivevesnetoncasnse 500006800

Cltysuime ns Zone. ...

WWW americanradiohistorv com
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Centralab packages!

Yes — CRL containers bring you more than just replacement parts. They

hold important extras that can help transform an ordinary repair shop into

a really profitable service business. Consider performance. You’ll find de-

pendability that insures repeat orders. . . invites new customers. Consider
repair time — and you’ll see how easy-to-use CRL parts speed output by
eliminating tricky bending or fitting operations. Consider handling — and
prove to yourself how clearly-marked CRL parts provide quick, positive iden-
tification. Yes — consider all the advantages and you’ll agree with success-
ful servicemen everywhere that it pays to use quality Centralab parts. For

the complete story on the CRL line, call your Centralab distributor.

. —LaVerne C. Garman, owner of Garman Radio

Service, West Allis, Wisconsin, says, ““Centralab
replacement parts help us turn out better work . . . quick-
er. And our experience proves this is the best combina-
tion for building customer goodwill,”

A\ TH 774 CRL line of ceramic By-pass and Coupling wpae 774 Just out! Centralab’s new high volt-

Hl-Kups . Capacitors gives you ceramic dependability Hl-vc-Kups H age capacitors for television and high
and permanence at a new low price! Packaged in a convenient voltage applications. Made of Ceramic-X, Hi-Vo-Kaps combine
envelope of five, Hi-Kaps are clean, easy to stock and handle. high voltage and small size to give you convenient, dependable
Wide range from 000050 to .010000 mfd. Rating — 600 WVDC, performance. 10,000 WVDC, flash tested. 20,000 VDC. Capacity
1000 VDC. flash tested. Ask your Centralab Distributor for all the facts. — 500 mmf. See your CRL Distributor, or write direct.

February, 1949 1
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for the best ia TELEVISION
for CIIS'I'OM-BIII LT installations

520" PICTURE .. vz,
PROJECTION TELEVISION

; (PR . ) Bausch & Lomb Optical Electronic System provides

: a contrasty sparkling picture projected onto the
Eastman Kodak Glass Projection Screen, completely
glare-proof. Every part of the entire set is designed,
engineered and manufactured for the express
purpose of bringing you the finest in television . . .
ready for CUSTOM-BUILT installations in homes,
schools, lodges, clubs, hospitals, taverns and other
public places.

| EEE—— 3 BAUSCH & LOMB F/1.3 PROJECTION 10" 12" or 15" TUBE
L ERAN | TELEVISION

‘H i ! . 3 .
f S | RCA 5TP4 PROJECTIDN C. R. TUBE in easy to msta” umts

PRE-WIRED 27-30 KV TRIPLER FLYBACK
POWER StPPLY

ALUMINUM COATED TOP PROJECTION MIRROR
EASTMAN KODAK GLASS PROJECTION
SCREEN

PRE-WIRED, PRE-TUNED 1. F. PICTURE &
SOUND STRIP (PAT. PEND.)

DUMONT INPUTUNER
all channels — Al FM“Radio

RCA 12" HIGH FIDELITY PM SPEAKER ErANORED
MANUAL OF INSTRUCTIONS & SCHEMATIC MODELS o
OATA prepared & edited by renowned 30-tubes, including the C.R.

Tube. Supplied with 13-tube

X JOHN F. RIDER PUBLISHER, INC. I.F. Picture and Sound Strip
MODEL P-520 COMPLETE WITH RACK, HOOD & PICTUSE G ) oo
FRAME aligned. Has standard tuner

pre-wired to handle 13 chan-
nels, ready to use with above
unit. 1

Here's why Television Experts praise T.A.C. Television

e
TELEVISION ASSEMBLY

Our products contain every new development, COMPANY GUARANTEE CHAMPION MODELS g
every new creation of television research. Our All components ore of the finest WITH
s 1 is 1 - qguality and il an- |
efforts are bent towards quality and this is par RIS A S DUMONT INPUTUNER
ticularly evident in the performance of our }J Guarantee. All TAC Assemblies r . i
“are guaranteed to operate when Gives continuous tuning. for

Assemblies. That's why men who know tele- | i Tibled occording fo
vision are telling others about T.A.C. supremacy. |

; Available only through
Ir ﬂaEWL S“@N National Parts Distrihutors
Write us for list
Write for literature

£
ASSEMBH,V B@ 540 Bushwick Ave.,BklynB NY

e

12 " " RADIO & TELEVISION NEWS

sser i all 13 chonnels plus all
directionsS : FM Radio. Available
for all tube sizes.

Smart, Modern
Hand-Rubhed  §
Walnut & Blonde |
Cabinets for 10"
12" or 15"
tube chassis

Our own excluswe deslgns, avail-
able for all T.A.C. models. Details
on request.
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ded C.F. PATTERSON, J & M Radio Service Shop,

1 838 North Rampart, New Orleans, La. Like thousands

-“"":‘_-l-”‘-_ "t > e 5
A I ":1-' ! ‘?f“‘fﬂ* S B of reliable service men, Mr. Patterson insists on Ken-Rad
He 2hie *all T Siaw L .

. M‘:"‘:!’ T;-- i tubes because he knows quality pays off.

"I started in business in 1933 and I've
been using Ken-Rad tubes ever since!

“In all that time I've never had a com-
plaint. Ken-Rad tubes perform. They
last. No other tube I know does a better
job for you or your customers.

“'This is important, because you've got
to satisty customers if you're going to
build repeat business.

“"Ken-Rad tubes always satistied my
customers. And that satisfies me."’

UBES ARE
TUBES'"

HUGH WATSON, Foreman, Grid
Section, where grids are shown below

going into 700-deg-ee {centrigrade) "KEN-RAD T

G-E furnace tc be d2-gassed and de- _ ;
oxidized. Every precaution is taken in
making Ken-Rad tubes to assure top N sk TESTED

performance, long ii‘e.

“"Ken-Rad tubes satisfy customers and build
repeat business because they’'re tested tubes.
Tops in quality, stamina, endurance.

"I know—Dbecause ['ve been supervising the
making of Ken-Rad tubes for years.

""We make Ken-Rad tubes with the greatest of
care. They're thoroughly tested for noise,
microphonics, static, life, shorts, appearance,
gas, air and hum.

“You can sell them with confidence.
And you can rely on them to
increase business, too!"

182-HA2-8850

KEN-RADZ%

PROCUCT OF GENERAL ELECTRIC COMPANY Serviceman’s |

Tube
Schenectady 5, New Tork

February, 1949
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Signal Piped INTO the Ears! No ear
pressure because nothing touches the
ears with the new TELEX TWINSET. That

headachy, top-heavy feeling is gone

forever. Signal goes directly into the ears
—room noise completely blocked out,
less loss on weak signals! ,
Weighs 1.6 Oz. Complete! TELEX y

TWINSET is the lightest twin magnetic
headset ever made! Of polished Tenite
and bright nickel with flexible

“Z-nickel” steel headband. You can coil
up TWINSET and stuff it in your pocket!
Receivers sealed against dust and corro-
sion—rustproof, nickel-plated weighted
LA Fits every headset need— Commercial,

Experimental, Amateur—every head shape!

Less Listening Fatigue! Both receivers
matched and iz phase. Use TWINSET
hour after hour without discomfort.

Unique ball and socket joint on
the sound arm to the ears permits
comfortable adjustment to any
head shape! Listen with oze or
both ears.

*TRADEMARK

SPECIFICATIONS y.
Precision engineering of the . =
TELEX TWINSET meets every .
professional headset requirement. i

SENSITIVITY
101 d.b. above .000204 dynes per
sq. cm. for 10 microwatts input.

IMPEDANCES
No. 3723—1000 ohms—Red
No. 3700—64 ohms—Blue
(Three-plug opening)

CONSTRUCTION
Weight—1.6 oz. Tough, durable
Tenite plastic for all major parts.
Headband—Z-Nickel steel wire
encased in flexible plastic. Single

5-foot cord plugs in either receiver.
Special cord with built-in minia.
ture volume control is also avail-
able on order.

Order TELEX TWINSET through your
radio parts house, or write o:

TELEX
ELECTRO-ACOUSTICAL DIVISION
Telex Park, Minneapolis, Minnesota

< ARING AT ITs Bes
»

TELEX

Manufacturers of Telex Monosets* @ Telex Pillow Speakers
Telex Precision Hearing Aids

i RADIO & TELEVISION NEWS
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330 pages
® WFring diagrams
® Alignment instructions

® Trouble shooting charts

® Complete parts lists

A handy quick reference
book. Conveniently in-
dexed. Stqndard 8%/ 'x 11"/
size with durable coyvers.

NEWEST SERVICE TIME SAVER...just off the press!

Now ready in one convenient volume . . . all the
service information for every home radio, portable
and phonograph model in the 1946 and 1947
Philco lines. It’s the only complete “‘how-to-do-it”’
book for servicing these models, including all infor-
mation previously published in separate manuals
now brought up-to-the-minute with many
helpful additions. Covering radio’s biggest selling

1946-1947 PHILCO AUTO RADIO
YEARBOOK

Complete service and
replacement partsin-
formation for Philco
Universal model auto ra-
dios and custom built car
manufacturer’s models
for Studebaker, Chrysler
and Packard.

5450

96 pages

: e PR
< wea ANI0 YEARDOML |
co AY 'w.!h.sﬁ‘-

% ]

February, 1949

'----ﬂ----------Eﬂ-------

models—the sets that are owned in greater num-
bers in American homes than any other make—
it’s sure to be the most helpful, frequently used
reference book a serviceman can own.

Yes, on just one or two calls it can easily pay
for itself. Get your copy now, and add this store-
house of information to your service “*know how”.
Immediate delivery. Use coupon below.

Philco Service Headquarters
Broad & Somerset Streets
Philadelphia 32, Pa.

MAIL THIS

COUPON

[J Send me the 1946-1947 Philco Service Yearbook
[J Send me the 1946-1947 Philco Auto Radio Yearbook

I enclose check or money order for $

NAME.

ADDRESS

CITY. ZONE STATE.
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Meg?e

n‘IE

THE ONLY BROAD BANDED,
HIGH GAIN, STACKED ARRAY
ON THE MARKET

Many times more sensitive for TV

reception in fringe areas and poor
signal locations, the WARD TVS-6
STACKED ARRAY achieves maxi-
mum forward gain by stacking two
high gain folded dipoles and reflectors
with effective 1/, wave spacing rather
than the ordinary 1/g or V5 wave which
materially reduces sensitivity. THE
ONLY STACKED ARRAY ON
THE MARKET THAT IS BROAD
BANDED, it will give excellent re-
sults with MANY CHANNELS
where others are too selective. The
advanced engineering and PRE.
ASSEMBLED design of the WARD
TVS-6 is only one of the reasons why
WARD is the largest exclusive man-
ufacturer of antennas in the world.
See any leading. parts distributor or
write for catalog.

WARD PRODUCTS
CORPORATION

THE

1523 E. 45TH STREET, CLEVELAND 3, OHIO.

1S Paudio Ve

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

TV, which in '48 received such rapt
attention in industry, large metropol-
itan areas of the nation and particu-
larly Washington, streaked to a new
high in interest in the closing days of
the year during the all-important tele-
vision-allocation engineering confer-
ences, which it was hoped would result
in a workable plan for telecast chan-
neling. Appearing before the engi-
neering divisions of the FCC, scores of.
witnesses presented a variety of ideas
which they felt would solve the much
debated problem. Not only did the
usual assembly of .consultants and
legal representatives of broadcasters
and associations appear, but a number
of TV station chief engineers as well
as engineers of those manufacturing
receivers, antennas, and related com-
ponents took the stand, too. Among
the personalities who appeared in the
crowded Department of Commerce
auditorium, the scene of this and most
of the other conferences and hearings,
were Major E. H. Armstrong, former
FCC Chief Engineers George Adair
and T. E. M. Craven, and IRE Presi-
dent-Elect Stuart Bailey.

Two camps of approach to the allo-
cation jigsaw puzzle appeared, one of
which involved pure engineering con-
siderations and the other philosophical
thinking, where the number of people
who would or would not receive pro-
grams was deemed a more essential
factor than the actual interfering as-
pects of the case. To set a pattern of
impartial procedure, the FCC present-
ed some very pertinent technical in-
formation in the form of five reports.
One report contained a tabulation of
the results of thirty-six series of
measurements of tropospheric fields
on frequencies between 40 and 400
megacycles, over distances between 33
and 337 miles, and over periods from
one month to one year. This data was
analyzed to develop empirical laws
governing the range of variation of
the fields and the absolute field inten-
sities, as affected by transmitting an-
tenna height, distance, and frequency.
To predict the intensities of tropo-
spheric fields which will be exceeded
for various percentages of time at var-
ious distances from the transmitter,
four families of propagation curves at
frequencies of 63, 82, 98, and 195 mega-
cycles were offered. Nominal trans-
mitting and receiving heights of 500
and 30 feet were used as a basis of the

WwWWwWw americanradiohistorv com

plots. The report also included a study
of simultaneous fading of two signals
over similar paths, from which it was
concluded that fading was random.
That is, from an interference stand-
point, it was found that the variation
of the desired signal from tropospheric
effects could not be relied upon to com-
pensate even in part for an increase in
the undesired signal from tropospheric
effects. In addition, the variations of
both the desired and the undesired
signals were found to contribute to
the degradation of service.

IN THE SECOND REPORT the si-
multaneous fading effects were probed
in a detailed way. This report disclosed
that for co-channel interference,
where the undesired field intensities
vary much more than the desired, the
use of groundwave (or median) fields
against percentage time tropospheric
fields will provide a closely approxi-
mate answer. In the third report ap-
peared the results of measurements
made at Princeton, N. J,, Southamp-
ton, Pa., and Laurel, Md., on 47.1,
106.5, and 700 megacycles. The fourth
report was an extremely interesting
one, covering terrain effects. The FCC
noted that when the study for this re-
port was begun, it was supposed that
terrain effects might be divided into
two general classes; gross and detailed
effects. That is, it was supposed that
measurements along a radial might
show that various sectors of the radial
would evidence individually an over-
all shadowing, while within a sector,
the terrain effect might appear as a
random variation of field intensity,
perhaps independently of the extent
of the general shadowing. Tests
proved this supposition and showed
that the random variation depended
on whether the relatively near terrain
was smooth or rough. In the fifth re-
port covering a suggested basis for TV
and FM allocation rules, the FCC en-
gineers presented a plot which illus-
trated the individual interferences to
a 50-kw. TV station from two similar
stations on adjacent and co-channel
frequencies, the former 75 miles away
and the latter 150 miles away. The
plots showed that the service dete-
riorated much more rapidly by adja-
cent channel interference than by
co-channel interference. The FCC ex-
perts explained that there might be
other factors which would affect the

RADIO & TELEVISION NEWS
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NOW! <

Amazing new equipment
helps you learn

AND THIS EQUIPMENT
6-TUBE RADIO RECEIVER OSCILLOSCOPE

SIGNAL GENERATOR MULTI-METER

ATERUATOR

Here’'s good news ... bignews ... our -
BIGGEST NEWS in 17 years. The equip-
ment at right gives a partial idea of
D.T.l.’s remarkable, new combination
of shop-method training aids . . . to
prepare you AT HOME for your start
in Television-Radio-Electronics.

\‘\
MODERN CHICAGO

GET FR EE BOOKLET

Mail coupon today for D.T.I.'s big, new 48-page
OPPORTUNITY GUIDE BOOK. See how this amazing
newer method helps you get started toward a GOOD
JOB or your OWN BUSINESS in one of America’s most
promising fields . . . Television .. . F.M., Train, 2-Way
Taxi, Aviation, and Broadcast Radio . Industrial
Electronics . . . and other fascinating branches.

In addition to well-illustrated lessons, you
work over 300 instructive projects from 16 ship-
ments of Radio-Electronic parts — including (1)
a commercial-type CATHODE RAY OSCILLOSCOPE
that helps you get practical Television circuit
training, (2) o double range RF SIGNAL GEN-
ERATOR, (3) a jewel-bearing MULTI-METER, and

LABORATORIES

1f you prefer, make
ALL your preparation in
our new, Chicago train-
ing laboratory . . . one
of the finest of its kind.
Ample instructors . . .
modern equipment.
Write for details!

EFFECTIVE EMPLOY-
MENT SERVICE

When you complete your
training, our effective Em-
ployment Service is avail-
able to you without extra

(4) a quality 6-tube SUPERHET RADIO. You keep cost tohelp you get started.

all of this equipment.

i
!
|}
c.
ainings pe 1
1 pefore “| nd pep uipe 8OO 4
1 9533 &, Winoi® RIUNITS ion-Redio” 4
D.T.I. alone includes the ' Chicag® 48-p99 art Tel 1
use of modern, visval | FREE yoUr ke L
training aids — MOVIES 1 send MC 1
—to help you learn fast- \ showing //‘Age/ &
er at home. You see elec- \ E\ectromc o [
trons on the march and o= t—" ¥
other fascinating ‘hid- ‘| ome// /AP i
den action' . . . a re- \ N /' o |
markable home-training 1 o state—" i
advantage that speeds | - | street Jone—" -t
your progress. 3 / - -
TR T N city - =2 i

CHICAGO, ILLINOILS

Affiliated with the DeVry Corporation,
Builders of Electronic and Movie Equipment

DeForest’s Training, Inc.

February, 1949
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with Exclusive

18

Build Business 3 ways

FROM NEW AND OLD CUSTOMERS

NEW

SERIES 12

CRYSTAL PICKUP

CARTRIDGE

LIGHTEST

MOST EFFICIENT
CRYSTAL CARTRIDGE
EVER PRODUCED

wirw g

7eRagg
&
Erire “OR1rE

PO Caarannag

Thrne

; e T, -

NEW IDEA WINS CUSTOMERS
CREATES MORE BUSINESS

§. With only 3 basic types you can make normal
replacements of over 150 standard models

2. You offer all record fans a new aid in obtain-
ing finer reproduction and preserving records.

3. You help record lovers get more plays out of
old worn records.

Everyone likes the way the new TORQUE
DRIVE improves performance . . hushes sur-
face noise and needle talk . . . reduces record
wear, increases record life, gives more needle
plays. Comes in low, medium and high voltage,
with replaceable Osmium-tip or Sapphire-tip
long-life whisker needle. Available individu-
ally or in kits.

Series 12 with Osmium-tip needle. . . .List price $7.50
Series 12 with Sapphire-tip needle. . . .List price $8.50
At your E-V Distributor or write for Bulletins 141 and 142.

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

$
IT PAYS TO REPLACE WITH M'Wﬂ;

HANDY KIT MAKES SALES
AND SERVICE EASY

Enables you to make most replace-
ments immediately. Saves time! Cuts
overhead! Increases profitt Avail-
able in Kit “A" {Osmium) or Kit “B"
{Sapphire). Each kit contains é car-
tridges, 4 extra needies, mounting
plates, literature, replacement chart,

New Model L-14
for MICROGROOVE

New Microgroove Crystal Cartridge
also available now—at same price.
E-V Model L-14 has smooth, peak-
free response to 12,000 c.p.s. No
filter necessary.

New Model 20
MAGNETIC CARTRIDGE

Now avaoilable for REGULAR or
MICROGROOVE- records. Uses
Model 503 Maotching Transfilter,

E-V Pot. Pend. licensed under Brush Patents,

wWwWw americanradiohistorv com

| genious engineering plans.

rate of deterioration, such as relative
powers, antenna heights, and spacing
between stations. Because of these
wide variations in the rate of interfer-
ence or service deterioration, a single
limitation to protect the primary serv-
ice would not be adequate, the report
added. Therefore, the FCC analysts
believed that it would not be realistic
to set up rules for protection of a
given primary service area or contour
and to disregard the service beyond;
an 80 per-cent service may be extreme-
ly useful even though the 90 per-cent
service may be defined as the outer
boundary of the primary service area.

AS A SOLUTION to the problem the
FCC suggested another limitation to
the contour further out. This limita-
tion would restrict those proposed op-
erations which would cause too rapid a
deterioration immediately beyond the
primary service contour. For example,
it might be specified that the 50 per-
cent interference contour from the
proposed operation shall not invade
the 1-millivolt-per-meter contour of an
existing station in addition to the other
limitation that the 10 per-cent inter-
ference contour from the proposed
operation shall not extend within a
2-millivolt-per-meter service contour.
These limitations could be applied to
both co-channel and adjacent channel
applicants or different limitations
might be applied to various types of
interference.

Commenting on the interference re-
port, the FCC said that the Canadian
border stations will have to be con-
sidered carefully, too, in any alloca-
tions plan. As an example, they cited
the present setup in Cleveland with
channels 2, 4, 5 and 11, which would
be altered to include channel 8 and
eliminate channel 2. In another north-
ern-border proposed change, Buffalo-
Niagara, now with channels 4, 7 and
9, would lose 9.

From industry appeared several in-
In one,
Ray D. Kell of RCA Labs, presented
a synchronous carrier system, which
by synchronization of carrier currents
would permit operation of co-channel
stations 150 miles apart, in accordance
with present practice. Another sug-
gestion involved the use of higher
power in certain areas and directional
antennas. William B. Lodge, of CBS,
presented an engineering-economic
type plan in which he stressed the im-
portance of considering the possible
uses of the ultra-highs. In offering his
proposal, Lodge posed several perti-
nent questions:

“What relative importance should
be attached to the need for more TV
stations and larger service areas?
. . . Are the v.h.f. channels to be al-
located permanently to TV? . . . Are
the ultra-highs to be considered in
v.h.f. planning? . . . If the ultra-highs
are to be considered, should both the
present and ultra-high assignments be
planned for the same city?”

In reply to the first query, Lodge

(Continued on page 130)
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- RADIO-ELECTRONIC

Trude Mark Harirare! DY Pujeni D2l No o050

ELECTRONICS L4 COMMUNICATIONS ® TELEVISION ° RESEARCH ® MAINTENANCE

FEBRUARY, 1949

INDUSTRIAL TELEVISION . ... .. ... ... ................ R. W. Sanders 3
A 500-50,000 VOLT D.C. REGULATED SUPPLY............ Roy E. Anderson 7
INDUCTION-HEATER POWER OUTPUT MEASUREMENTS. .. .R. A. Whiteman 1
TRANSMISSION MEASURING SET. ... ............... John B. Ledbetter 14

TELEVISION PRODUCTION LINE TESTING .................. M. S. Kiver 16

DEPARTMENTS

NEW PRODUCTS ........ 22 TECHNICAL BOOKS ... .. 25
PERSONALS ............ 24 NEWS BRIEFS ........... 26
INDUSTRIAL REVIEW .......... 27

RADIO-ELECTRONIC ENGINEERING is published eoch
month os o speciol edition in o limited number of copies of
RADIO & TELEVISION NEWS, by the Ziff-Dovis Publishing
Compony, 185 N. Wobosh Avenue, Chicogo 1, lllinois.

VOLUME 12, NUMBER 2, Copyright, 1949, Ziff-Dovis Publishing Compony

COVER PHOTO — Courtesy of Sylvania Electric Products, Inc.

s%:Day,
One step in the manufacture of television picture tubes at Sylvania :} f ":,
Electric Products, Inc.. Emporium, Pa. After the television pic- S ﬁ z
ture tube screens have been thoroughly dried and inspected ?r,’ *o*"
they are marked for positioning of the internal graphite coating. NG ©
2 ENGINEERING DEPT. FEBRUARY, 1949
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Deotails of a wired television system of 200

lines which has many applications in industry.

NDUSTRIAL TELEVISION is be-
ginning to play an important role
in the commercial television indus-

try. Although final development of
industrial television systems did not
start until after V-J Day, muech of
the preliminary development work was
started in 1940 and carried on during
the wanr.

Simplified television systems were
first developed for the Armed Forces
as “eyes” for robot bombs. These bombs
were divided into two categories, low-
angle and high-angle bombs. The low-
angle or glide bomb had a wing and
tail assembly and was equipped with
radio control equipment such that it
could be guided from the bomber which
had released it. The television equip-
ment was located in the front of the
glide bomb and a picture transmitted
back to the control position in the
bomber.

The high-angle bomb was a normal
bomb with controllable fins on the rear
for guiding. Complete television equip-
ment was located in the nose of the
bomb and the television picture was
transmitted back to the plane where the
control man could see on the receiver
the target for which the bomb was
headed. The tail of the bomb contained
remote control equipment enabling the
bomb to be guided from the bomber.

There were three main requisites for
this tvpe television equipment:

1. The equipment must be compact

2. Must be simple and foolprocf to

operate

3. Equipment must be stable

In 1940 there were three popular
types of television pickup tubes. One
tvpe was known as the iconoscope or

FEBRUARY, 1949

Fig. 1. Typical iconscope
or storage-type pickup tube.

“Ike,” the other as the image dissector.
A third type, the orthicon, was also
a storage type tube with characteristics
quite similar to the iconoscope.

Without going deeply into these tubes,
we will touch briefly on their relative
advantages and disadvantages.

Fig. 1 shows a picture of a typical
iconoscope, known as a storage-type
pickup tube. It consists of an electron
gun with an electrostatic focus ring, a
photoelectric mosaie, and a collector
ring. The photosensitive mosaic con-
sists of an area of tiny photocells de-
posited on a mica plate, backed up by
a metal film that makes up the output
signal electrode. Each photosensitive
island is less than one mil in diameter
and constitutes a small condenser by
virtue of its capacitance through the
mica to the output signal plate behind
the mica. Connection to the photoelec-
trie island is made by means of the

Fig. 2. Functional block diagram of the
complete industrial television system.

1.2 LENS ~1.3 ELECTRON MULTIPLIER

7
| —1.4 PHOTO CATHODE
CAMERA |BF
"~ ]._ FARNSWORTH
IMAGE DISSECTOR

—[2

DISSEGTOR CABLE MONITOR
DEFLECTION (7 TUBES)
CIRCUITS
AND VIDEO 4 —
AMPLIFIERS S J 4
4 VIEWING
(8 TUBES) € ] TUSE
3 3 g8 6
CAMERA Sur & 2 MONITOR
POWER o@ .k 3 POWER
SUPPLY ggg £ SUPPLY
(I REGTIFIER) > : ; 3 (I RECTIFIER)
T v T
ENGINEERING DEPT.
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By
R. W. SANDERS

Farnsworth Research Corp.

electron beam which scans, or com-
mutates, the islands, under the influ-
ence of the deflecting fields.

Each island is well insulated from all
the others. Sometimes a slight amount
of leakage exists between these islands,
due to the particles of free caesium de-
posited on the mica during the photo-
sensitizing process in manufacturing
the tube. But generally this leakage is
quite low in value and does not disrupt
the operation of the tube. Briefly opera-
tion is as follows:

1. A light image is projected on the
mosaic.

2. Photoelectrons leave the photosen-
sitive islands and flow to the collector
so that each island charges up to a
potential depending upon the light in-
tensity of that portion of the image
which illuminates it.

3. The negative, commutating, scan-
ning beam discharges the positive, pho-
toelectric charge accumulated.

4. The discharge current which is
capacitively coupled to the signal-out-
put plate generates an electrical signal
for each island contacted, as the elec-
tron beam commutates these islands in
succession during the scanning process.

This type pickup tube, although not
without disadvantages, has several ad-
vantages.

1. Good signal to noise ratio at rea-
sonable light values

2. Signal to noise ratio does not vary
substantially between low definition pic-
tures and pictures of approximately 500
lines definition. (Except that noise in-
creases with square root of bandwidth
required)

Disadvantages of the tube are:

1. The output of the tube is very low,

3
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Fig. 3. Typical image dissector tube.

usually in the order of 2 millivolts peak
to peak.

2. Shading compensation
sary.

3. Since an electron gun is used, the
tube has a limited life.

The other type tube is the image dis-
sector, and is known as an instantane-
ous type. The action of this tube is alto-
gether different than that of the icono-
scope. A picture of a typical image dis-
sector is shown in Fig. 3.

This tube comprises a photosensitive
cathode of the caesium-oxide-silver type,
arranged in an evacuated envelope op-
posite an optical window. An 1ll-stage
electron multiplier, placed directly in-
side of the optical window, contains an
aperture, usually square and varying
in dimensions from 5 mils to 80 mils.

is neces-

The size of the
aperturewill vary
with the amount
of detail desired,
that is, the higher
the definitions de-
sired the smaller
will be the aper-
ture. Size and
shape of the aper-
ture may vary
from tube to tube,
depending upon
the magnification
of the electron
image between
cathode and aper-
ture, and the reso-
lution desired.
This electron im-
age extends out-
ward from the cathode like bristles in a
brush, usually diverging from the cath-
ode. It is possible to obtain a blow-up in
image-size up to 2% times, according to
the type of magnetic focussing-field uti-
lized. The extended electron image is
focussed in the plane of the aperture by
a longitudinal field parallel to the axis
of the dissector. This image is deflected
across the aperture, either horizontally
or vertically, or both, by rectilinear, saw-
toothed magnetic fields, arranged at
right angles to one another. The tube
is relatively non-microphonic.

As the extended image is scanned
across the aperture, the portion of the
extended space current entering the
multiplier is proportional, at every in-
stant, to the part of the extended-image
current density at which the aperture

Fig. 4. Schematic diagram of the image dissector pickup unit.
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is looking. Aperture current is pro-
portional to the area of the aperture,
illumination on the cathode, and photo-
sensitivity of the cathode. The photo-
sensitivity is approximately 20 micro-
amperes per lumen, and there are
approximately 10-1? amperes entering a
40-mil aperture at any instant of time,
when the cathode illumination is 40 foot
candles. This varying current, after
passing through the aperture, strikes
the plate of the first multiplier stage.
The multiplier stages are coated with a
secondary emissive surface and each
multiplier stage has a gain of 3 or 4
when the voltage per stage is 200 volts.
Total gain of the 11-stage multiplier is
approximately one million.

The signal to noise ratio of the dis-
sector varies as the square root of the
aperture area. However, the resolution
obtainable with the dissector varies in-
versely as the aperture length. From
the above, it can be seen that the dis-
sector with a given amount of light will
give a good noise-free picture where the
resolution requirements are not too se-
vere. If definition in the order of 500
lines is desired, the picture may be
noisy unless an extremely large amount
of light is used on the cathode. The ad-
vantages of the image dissector are:

1. No shading is necessary.

2. No electron gun is needed- There-
fore the tube has unlimited life, if
carefully treated.

3. There is high signal output which
eliminates need for many video am-
plifier stages which are inherently mi-
crophonie.

The disadvantage of this type is that
signal to noise ratio is much poorer
than that of the iconoscope, except
in cases where large values of light are
available or the maximum resolution
is in the order of 200 lines or less. Ac-
tually this is the only disadvantage of
the dissector, but it eliminates the dis-
sector as a direct pickup tube for com-
mercial television. With present-day
light sources the deflection problem is
slightly more severe with the dissector.
It is necessary to correct for Keystone
distortion in the iconoscope, but it is
necessary to have a well designed coil
system for the dissector to eliminate S
distortion. It is, however, a highly de-
sirable tube to use in conjuction with a
motion picture projector where the light
level can be made very high conveniently.

Since military applications did not re-
quire high-resolution pictures (pictures
beyond the order of 200 or 250 lines re-
solution) the dissector made an ideal
pickup tube for use in simple television
systems which could be used under con-
ditions of light values of 2% f.c. or
more on the pickup tube cathode.

In 1940, the NDRC approached
Farnsworth Television & Radio Cor-
poration and asked them to develop a
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simple television system which could be
used primarily in conjunction with the
guided missile projects. The outcome
of this development was a simple televi-
sion system capable of showing over
200 lines resolution with light values
comparable to the light available on a
cloudy day. The equipment was capable
of transmitting the picture satisfactori-
Iy over five miles.

This complete transmitter consisted
of only 13 tubes including the image
dissector and was powered completely
for over thirty minutes from a small
12-volt storage battery.

In September, 1945, Farnsworth was
requested by the Diamond Power Spe-
cialty Corporation to undertake devel-
opment of a simple television system
for use in power stations. The most
urgent need for this type equipment
was to enable the man in the control
room of the power house to be able to
see the water gauges on the boiler which
was usually located 300 or 400 feet from
the control room. At that time the only
means available for transmitting this
picture to the control room was a com-
plicated system of mirrors which ob-
viously was very unsatisfactory. Re-
quirements of this type equipment were
very rigid.

The primary design characteristic of
the equipment places emphasis on sim-
plicity, freedom from service trouble,
and continuous unattended performance
over long periods of time. The utiliscope,
as the equipment will be referred to,
was designed as an operating system
containing the smallest number of vac-
uum tubes considered adequate for the
purpose. [t is a well known fact that
failure in vacuum tubes is a prime
source of service calls. It follows, there-
fore. that the fewer the vacuum tubes
used, the less time for servicing.

Actually the system for this service
must operate continuously 24 hours a
day for three months. The equipment

Fig. 7. Sending end of the utiliscope.
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Fig. 5. Block diagram of the deflection unit.

must run unattended during this time
except that the monitor brilliance and
contrast controls may be adjusted if it
is desirable. At the end of this three-
month period, which is over 2000 hours,
all tubes but the picture viewing tube
and the image dissector will be changed.
The picture tube will be replaced after
one year’s operation but the dissector
tube should never need be replaced
unless broken. To date only a few dis-
sectors have shown any falling off of
operating characteristics due to aging,
unless subjected to severe sudden tem-
perature changes. The simplicity of
structure of the dissector allows it to be
subjected to considerable mechanical
beating. Since the equipment was de-
signed primarily for operation near the
hoiler of a power station, the ambient
temperature conditions under which
the equipment must operate sometimes
measure 140°F. Although light was no
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Fig. 6. Saturation curves for electron
multiplier. Curve A shows cathode current
as it varies with light. B indicates col-
lector current when gain of stage 6 has
been reduced. C is curve showing satura-
tion when 200 volts per stage is used.

problem in this case, 200 lines resolu-
tion was considered adequate. The band-
width required to transmit this picture,
only 1.5 megacycles, can very readily
be transmitted by wire without appreci-
able attenuation up to distances of over
1000 feet.

Fig. 8. Rear view of camera pickup unit.
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injector, and the blanking injector and automatic black level setter.

Fig. 7 is the sending end of the utili-
scope; the large case houses the dissec-
tor and its coil assembly in the lower
portion, while the deflection unit ecir-
cuits are contained in the upper portion.
The small case includes the power
supply, which delivers heater voltage
and approximately 350 volts for the
camera unit.

The equipment used at the receiving
end of the system includes a large unit
housing the monitor, which includes a
standard 10-inch cathode ray tube.
Aspect ratio of this equipment is 1 to 2
in keeping with the approximate aspect
ratio of the water level gauge. A small

unit houses the power supply which
furnishes heater power and approx-
imately 300 volts to the monitor.

Fig. 2 is a functional block diagram
of the complete system. Item 1 is known
as the camera or pickup unit and con-
sists of the dissector, coil system, and
voltage divider for furnishing proper
voltages to the multiplier stages. Item
2 is the most complex unit and contains
all deflection circuits and video cireuits,
as well as blanking and sync output
circuits. Item 3 is the camera power
supply and item 4 is the interconnecting
cable between the camera position and
the monitor position. This cable may be

made over 1000 feet in length. 4 (right)
is the monitor chassis which contains
deflection circuits, video circuits and
syne circuits associated with the picture
tube. Item 6 is the monitor power sup-
ply. The complete equipment contains
fifteen receiving type tubes, two receiv-
ing type rectifiers, one cathode ray tube
and one image dissector.

Fig. 11 shows a side view of the cam-
era unit with the side of the case re-
moved and Fig. 8 shows the camera or
pickup unit removed from the case.
This unit has the dissector deflection
and focusing coils inside the bakelite
housing. In addition, the multiplier volt-
age divider circuit can be seen on the
side of the bakelite housing. There are
two controls, width and video over-
load. These can be discussed by look-
ing at Fig. 4 which is the pickup unit
schematic.

The deflection sensitivity of the dis-
sector is dependent upon the voltage be-
tween the photosensitive cathode and
the anode, or multiplier. Therefore, the
size control is simply a rheostat which
varies this potential. Actually the gain
of the dissector multiplier will vary
from dissector to dissector between the
limits of approximately 300,000 and
somewhat over one million.

Dissector multipliers are generally
operated at less than 200 volts per
stage. But in order to realize as much

(Continued on page 30)

Fig. 10. Complete schematic diagram of the monitor unit.
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A 500-50,000 VOLT D.C. ™~
REGULATED SUPPLY

By ROY E. ANDERSON

General Electric Company

Design and operation of a variable d.e¢. supply having

excellent voltage regulation with lew ripple content.

HIGH voltage power supply hav-
A ing unusually rigid specifications

was developed recently at the
General Electric Company. Originally
intended for use with a parallel plate
ionization chamber, it may find applica-
tion in electron diffraction instruments,
electron microscopes, various nuclear
physies investigations and other appli-
cations requiring a low current power
supply of wide voltage range, low rip-
ple, exceptional regulation and sta-
bility.

The supply is entirely contained in a
single cabinet of standard cross section
seven feet tall. All controls are on the
front panel, making operation of the
unit very simple. A range switch chooses
either of the two output voltage ranges,
500 to 5,000 volts or 5,000 to 50,000
volts and a control selects any voltage
within a range. Fifteen turns of the
control are required to cover a range.
A turn counter and graduations on the
control permit accurate setting and log-
ging of the output voltage which is
turned on and off by means of readily
accessible momentary contact push but-
tons. A gravity operated grounding de-
vice shorts the output terminal to
ground when the high voltage is turned
off.

The input power requirements are
115 volts, 60 c.p.s., a.c. of commercial
stability at ten amperes; output is 500
to 50,000 volts at a maximum of one
milliampere. The ripple appearing at the
output is between .006% and .04%, de-
pending upon the voltage and load con-
ditions. No load to full load voltage
change is less than .02%. With constant
load, the voltage drift is less than 100
parts per million per minute on the high
range and less than 20 parts per million
per minute on the low range.

Consideration of the problems pre-
sented by the wide voltage range and
low ripple requirements led to the con-
clusion that a radio frequency type of
supply would be best adapted to the pur-
pose. The high frequency used makes
filtering of the output relatively easy
and results in smaller and lighter equip-
ment than would be the case if power
frequencies were used. Electronic con-
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trol of the output voltage is feasible
with the r. f. type of supply and the low
short ecircuit current reduces hazard to
operators.

The r. f. generator is a type 616 tube
connected as a Hartley oscillator. By
means of a capacitance decade unit, its
frequency is variable in steps over a
narrow range. Factors determining the
oscillator frequency will be discussed
later. The oscillator drives a pair of
type 813 r. f. amplifier tubes in parallel
which are biased to operate class C.

The tank coil of the amplifier is the
primary of an air core transformer. The
secondary of the transformer consists
of five universally wound pies of litz
wire with 500 turns per pie. This type
of winding reduces the capacitance of
the coil.

The secondary coil is connected to a
ladder type voltage tripler circuit. A
simplified diagram is shown in Fig. 3.
Study of the diagram will reveal the
means by which a d.c. voltage equal to
three times the peak r. f. voltage of the
coil appears across the load resistor.
High voltage range output is taken
across the tripler, while the low range
output is taken from the plate of the
first tube in the ladder circuit.

It will also be noted in Fig. 3 that
the cathodes of the rectifier tubes must
be operated far from ground potential.
Thus filament transformers insulated
for 50 kv. and having a very low
capacitance and power factor were
required. The lowest possible capaci-
tance is necessary in order to permit a
high operating frequency, since the
capacitance of two of the trasformers
is shunted across the coil. Low power
factor is required in the interest of

efficiency.
Filament transformers previously
developed at the General FElectric

Company for use in a 50 kv. r.f. power
supply for an electron diffraction
instrument are wused. These trans-
formers are molded of polyethylene
(Fig. 2). The secondary consists of a
single turn of heavy wire embedded in
the plastic block with its ends brought
out through a coaxial connector. Just
under the surface of the block, opposite
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Fig. 1. Front view of the 500-50.000
volt regulated d.c. supply. A maxi-
mum output current of 1 ma. is avail-
able at any voltage within its range.
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Fig. 2. Rear view of reg-
ulator with the door open.

the connector, is a faraday shield,
operated at ground potential; thus all
flux lines exist within the polyethylene.
Primaries of the transformers are
wound on bakelite forms and butted
against the shield side of the second-
aries. The three primary coils are wired
in parallel and constitute the inductance
of a one megacycle oscillator employing
a type 616 tube. This tube is capable
of supplying the filament power because
the rectifiers are type 8016 tubes re-
quiring only 1.25 volts at .20 amperes
to heat the filaments.

The frequency of the power supplied
to the high voltage coil and rectifier
circuit is determined by the self
resonant frequency of the transformer

Fig. 3. Simplified diagram
of the voltage tripler circuit.
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secondary circuit. This is kept as high
as possible in order to make adequate
filtering possible with small values of
capacitance. The secondary resonant
frequency is set by the inductance of
the secondary coil and the capacitance
which shunts it. The latter is the sum
of several capacitances—that of the
coil itself, two of the three plastic
filament transformers, the capacitance
voltage divider used in the first regu-
lating loop, tube capacitances and
stray wiring capacitance. The sum was
estimated as 65 pufd. Inductance of the
coil was measured as 187 mh. From this
the resonant frequency was calculated
to be 45.5 ke. This was verified closely
by a measurement made by applying a
variable frequency signal from a con-
stant voltage source to the untuned
primary coil, and measuring the fre-
quency at which maximum voltage ap-
peared across the rectifier output.
Tuning of the primary was accom-
plished by applying an a.c. voltage at
the secondary resonant frequency from
a constant current source across the
primary tuned circuit and observing
the d.c. voltage at the output of the
rectifier. The output voltage under this
condition has two amplitude peaks,
one on each side of the secondary
resonant frequency, since the trans-
former is greatly overcoupled. The
primary was varied until the two peaks
were separated equally in frequency
from secondary resonant frequency.
This occurs when the primary and
secondary are tuned to the same fre-
quency. Oscillator frequency is adjusted
to the same as that of the low frequency
peak, about 40 ke., as operation at this
peak was found to be more efficient
than at the other. Theory pertaining
to these adjustments will not be treated
here but may be found in the literature.’

The Regulating Loops

The high degree of regulation of the
power supply is achieved by using two
regulating loops. The first, an r.f.
amplitude regulator, samples the radio
trequency voltage appearing across the
secondary of the r.f. transformer,
rectifies it, compares it with a reference
voltage, and by means of a d.c.
amplifier controls the sereen grid volt-
age of the type 813 r.f amplifier tubes.
The second loop, the series tube regu-
lator, samples the d.c. output voltage,
compares it with a carefully stabilized
reference voltage, and regulates the
output by means of a d.c. amplifier and
a series regulating tube.

The R.F. Amplitude Regulator

The first regulating loop employs a
capacitance voltage divider consisting
of two 50 wufd. vacuum capacitors and
a mica capacitor in series as shown in
Fig. 4. A different mica capacitor is used
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on each range to give the correct volt-
age division. The r.f. appearing across
the mica capacitor is rectified by a type
6H6 tube, V., and the rectified voltage
is compared with a reference voltage
derived from a 1.0 megohm potentiom-
eter shunting a type VR75 voltage
regulator tube, V... The difference be-
tween the two voltages is impressed
upon the grid of the first tube in a two
stage d.c. amplifier employing two type
6SH7 tubes, V., and V. The second
stage of this amplifier controls a type
6V6 tube, V., connected as a cathode
follower which in turn controls the
screen grid voltage of the type 813
tubes and thus the amplitude of the r.f.
voltage appearing across the secondary
coil.

The type VR150 tube, V., connected
in the cathode of the second 6SH7, V.,
(Fig. 4) serves to fix the bias for that
tube. The type VR150, V:, in the plate
circeuit of V. is to limit the maximum
positive excursion of the screens of the
r.f. amplifier tubes so that under no
circumstances will the screen voltage
exceed 250 volts. Should this occur the
output voltage would be excessively
high and damage would result to com-
ponents in the high voltage section or
to the load.

The p8 of the first regulating loop,
that is, the product of the amplification
around the loop multiplied by the volt-
age division ratio, is calculated to be
15,000 on the high range, and 3800 on
the low range. This is the factor by
which the fluctuations in the r.f. voltage
across the secondary of the high voltage
transformer should be reduced. Ac-
tually, the ecircuit does not meet the
caleulated performance. The reason for
this has not been completely explained
but it is believed to be due to the
difference in response of the high volt-
age rectifier circuit and the type 6H6
tube, V. (Fig. 4), to non-sinusoidal
waveforms which result from loading
the high voltage transformer secondary.

Regulation of the basic power supply
was found to be very poor. This is due
to the tendency of the r.f. amplifier
tubes to maintain a constant voltage
across the primary coil and is more or
less inherent in such power supplies.
An increase in load current will result
in an increase in an equivalent series
resistance of the secondary tuned cir-
cuit. This effectively reduces the series
impedance of the primary, increasing
its shunt impedance and resulting in a
reduction in the power supplied. This
reduces the output voltage.

The first regulating loop improves the
regulation so that no load to full load
voltage change is about three per-cent
with only that loop operating.

The Series Tube Regulator
The second regulating loop samples
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the voltage appearing at the junction of
two series resistors across the d.c. out-
put of the power supply (Fig. 4). On
the high voltage range the two series
resistors are 500 megohms and three
megohms, on the low range 50 megohms
and three megohms. The three megohm
resistors are not connected to ground
but to the variable contact of a 15 turn
potentiometer of 50,000 ohms across
which the reference voltage is applied.
Voltage between the variable contact of
the potentiometer and ground is positive
and the voltage between the power sup-
ply output and ground is negative. The
junetion of the three megohm resistor
and the 500 megohm resistor, and thus
the grid of the type 1634 tube, Vi, is
very nearly at ground potential. It is
kept there by the action of the d.c. am-
plifier which employs pins 6, 3 and 2 of
Vi, pins 6, 4 and 5 of Vu, a type 6SL7
tube, and the type 2C53 series regulat-
ing tube, V..

The type 2C53 tube is a triode having
the unusually high amplification factor
of 500 and is designed to operate with
plate potentials as high as 8000 volts.
It is connected with its plate on the low
voltage side of the rectifier-tripler cir-
cuit and its cathode to ground. It is,
therefore, in series with the output.

When some action occurs to change the
output voltage, the d.c. amplifier acts to
cause virtually the entire change to ap-
pear across the series tube, keeping the
potential of the output terminal con-
stant with respect to ground.

A convenient place to connect the out-
put current meter was found to be the
cathode of the series regulating tube.
The meter, at ground potential, elimi-
nates the mounting problem that would
arise if the meter were to be connected
in series with the output terminal. The
disadvantage of connecting it in the
chosen position is that it reads the volt-
age divider current as well as the load
current. If load current must be known
accurately, the divider current may be
readily calculated and subtracted from
the meter reading.

The w8 of the second regulating loop,
and hence the factor by which the out-
put voltage fluctuations should be re-
duced by the second regulating loop, is
2700 on the high range and 27,000 on
the low range.

The output voltage change from full
load to no load at 50 kv. is actually
.013%. The calculated change in output
voltage is the change without the sec-
ond loop divided by u3, or .0011%.

The discrepancy is probably due to

the change in d.c. plate current of the
first amplifier tube caused by the change
in the ripple voltage applied to the grid.
Application of an a.c. voltage to a tube
having non-linear characteristies will
result in a slight change in d.c. plate
current. This is of the right order of
magnitude to explain the ten to one
reduction in the expected performance.
The change in output voltage is actually
6.5 V.

The gain of the circuit from the plate
of the first amplifier tube to the output
is 10,600. Consequently the plate cur-
rent change in the first tube required
to cause the voltage change is only
2.6 x 10—° amperes.

The values of resistance chosen in the
output voltage divider fix the maximum
divider current at 0.1 ma. on each range.
It is proportional to the output voltage.
The output voltmeter is a 0-100 micro-
ampere meter with a scale which reads
0-5 kv. connected so that the bleeder
current flows through it. The proper
multiplication faector, unity on the low
range and ten on the high range, makes
the output voltmeter convenient to read.

Stability

The stability of the output voltage
can be no greater than that of the ref-

Fig. 4. Circuit diagram of the radio frequency amplitude regulator and the series regulator.
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Fig. 5. Improvement in regulation re-
sulting from the use of the con-
tact potential amplifier (curve B) over
that without the amplifier (curve A).

erence voltage with which the sample of
the output is compared. A dry cell bat-
tery is very stable if its temperature is
constant and if no current is drawn
from it. Accordingly, a 300 volt battery
of small physical size was chosen as the
primary reference. It is wrapped in a
thick layer of glass wool and mounted
in a dewar flask to prevent a rate of
temperature change that would result
in excessive drift rate.

In order that no current be drawn
from the battery, it is connected only
in the grid circuit of a d.c. amplifier
called the voltage standard amplifier,
(Fig. 6) comprised of pins 6, 4 and 5 of
Vi, a type 1634 tube, pins 4 and 5 of V.,
a type 1634 tube, and pins 6, 4 and 5 of
Vs, a type 6SN7 tube. It is a two stage
amplifier with a cathode follower output
and 100 per-cent feedback. Output volt-
age is the same as the input voltage and
is stabilized by the large feedback fac-
tor of approximately 2500.

The output of the d.c. amplifier is ap-
plied across the 15 turn potentiometer,
which is ganged to the 1.0 megohm po-
tentiometer across the reference voltage
source in the r.f. amplitude regulator.
These ganged potentiometers are ro-
tated by the output voltage control on
the front panel.

In conjunction with the reference
voltage d.c. amplifier is another regulat-
ing loop designed to reduce the effects of
contact potential at the input of the
first tube. The term “contact potential”
refers to the potential difference be-
tween grid and cathode of a vacuum
tube due to initial electron velocities and
the junction of dissimilar metals. The
“contact potential” change may be due
to changes in heater voltage and to
changes in the emissivity of the cathode
surface. In a vacuum tube circuit the
result is the same as though an addi-
tional voltage generator were placed in
the grid circuit. The circuit for redue-
tion of this effect in the voltage standard
amplifier utilizes the cathode and pins
2 and 3 of the type 1634 tube, V. (Fig. 6)
pins 2 and 3 of the type 1634 tube, V.,
and pins 1, 3 and 2 of the type 6SN7, V..

The type 1634 is the same as the
128C7 tube except that it is especially
selected for equal mutual conductance
of the two triodes. A single cathode
structure serves for both triodes, and it
is assumed that changes in cathode
emission will be very nearly the same
for both triodes.

Operation of the circuit is easily
understood. When a change in contact
potential occurs, it results in a change
in plate current and in potential of the
cathode of Vi, due to the 35 k. resistor
(Fig. 6) connected from the cathode of
V; to a fixed bias potential. As the grid,
pin 3 of the type 1634 tube, V,, is con-
nected to ground, this results in a change
of the grid to cathode potential of that
triode and a consequent change in plate
current and voltage. This signal is am-
plified by % of V, and % of V, and ap-
plied back to the 35 k. cathode resistor,
which is common to V, and V.. The sig-
nal is in the proper direction to oppose
the original change.

The factor by which the contact po-
tential effects are reduced due to the
amplifier alone is equal to the gain of
the amplifier, which is 1500.

Fig. 5 shows the actual measured im-
provement gained in the reduction of
effects due to heater voltage changes

Fig. 6. Circuit diagram of the voltage standard amplifier.
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with the amplifier. The voltage was
measured at the grid, pin 4, of the type
1634 tube, Vi, in the voltage standard
d.c. amplifier. Curve A is without the
contact potential amplifier and curve B
with the amplifier operating. The slope
of B is opposite to that of A and the cor-
rection falls far short of that which
would be ‘due the amplifier alone, indi-
cating that the two halves of the 1634
tube used were not well matched for
equal plate current for a given grid
voltage, or else that the two cathodes
did not have exactly the same change
of contact potential with heater voltage
change.

Reduction of.Corona

A study of the series tube regulator
in Fig. 4 will reveal that instability of
the output voltage would be caused by
fluctuating corona currents from points
between the ends of the output voltage
divider resistors to other components or
to ground, resulting in an incorrect
ratio of voltages across the divider. To
prevent this from occurring on the 500
megohm resistor, corona shields were
installed. These consist of an 8 inch
diameter disc at one end and a wheel
of the same diameter at the other.

It is important to reduce corona to a
minimum in an r.f. type of power sup-
ply, as power losses in air due to corona
at high frequencies may become ap-
preciable. Conductors not protected by
corona shields have a minimum radius
of curvature of one fourth inch. The
connectors at high potential are made
of phosphor bronze spring. All com-
ponents and conductors are mounted to
give a minimum spacing of one inch per
ten thousand volts. This allows a safety
factor for scratches or dust particles on
the surfaces. As a further precaution
against corona, the high voltage section
is sealed and operated at low humidity.
Moisture is removed from the air by
installing bags of silica-gel dessicant.
Reduction of Temperature Effects

The temperature coefficients of the
resistors in the voltage divider are im-
portant, for if they are not equal or
if the power dissipation is such that the
temperatures do not change at the same
rate, the ratio of voltage division will
change. Resistors having a very low
temperature coefficient were not readily
available in the required resistance and
voltage ratings. Therefore it was neces-
sary to provide a means of preventing
the temperature of the resistors from
changing at a rate which would cause
the output voltage to vary faster than
the allowed drift rate.

The temperature coefficient of resis-
tors used in the divider is .056% per de-
gree centigrade. From data provided
by the manufacturer it was determined
that the temperature rise would be 5°C.

(Continued on page 24)
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INDUCTION-HEATER
POWER

OUTPUT

MEASUREMENT)

By R. A. WHITEMAN

Consulting Engineer

Various methods of measuring the power output

of induction heating units. with emphasis on

a calorimeter method developed by the anthor.

HE h.f. power output measure-

ments made on an induction heat-

ing unit yield extremely impor-
tant quantitative data associated with
this type of equipment. Whether the
unit is in the developmental stage,
final inspection or on the production
line, h.f. power output measurements
provide basic information concerning
the performance of the unit under op-
erating conditions. It is a fact that an
h.f. induction heating unit that has been
adjusted or designed for a load using
magnetic material will not, in general,
provide the same power output when
the same geometrically shaped load is
non-magnetic. Although the same power
output may not be required for dif-
ferent applications of the same induc-
tion heating unit, it is advisable as well
as desirable to know the performance
of the unit under specific load condi-
tions.

From the point of view of the de-
sign engincer it is extremely impor-
tant that he know the functional rela-
tion between the h.f. power output and
such parameters as the grid bias, plate
voltage and percentage feedback. With
a knowledge of this data, the design
engineer can easily make final adjust-
ments of these parameters to obtain
the preeise operating point desired.

To illustrate the value of knowing the
power output of an induction heating
unit, consider the following set of ad-
justments used during the design checks
on a 15 kw. heating unit. The power
oscillator tube was the Westinghouse
water-cooled type 892 with 13,500 volts
applied to the anode. With the unit
turned on and loaded with a calorimeter
of the magnetic type, the d.c. plate cur-
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rent was 1.9 amperes and the d.c. grid
current was 180 ma. These two current
values alone indicated, with the aid of
the characteristic curves of the 892
tube, that the power oscillator was
working near the desired operating
point. However, the measurements ob-
tained with the calorimeter showed that
the power oscillator was operating un-
der very unfavorable conditions by
giving a measured output power of only
11.0 kw. With a power input of 25.65
kw., the plate-circuit efficiency under
these conditions was only 42 per-cent.
There were two basic reasons why the
efficiency of this power oscillator was so
low. The first may be best explained
with the aid of the concepts of plate
current angle of flow and the second
deals with the impedance match be-
tween the oscillator tube and the load.
Without the proper impedance match,
maximum power output was not at-
tained and with the angle of flow more
than 180° the efficiency was necessarily
low.

If the percentage feedback is equal
to the maximum permissible value with-
out over-driving the grid circuit, then
the efficiency will be a function of the

Fig. 2. Efficiency of power oscillator
with maximum permissible feedback.
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Fig. 1. X-ray photo of assembled
calorimeter showing the baliiles
which produce water turbulence.

plate current angle of flow, as shown in
the graph of Fig. 2. If, however, the
percentage feedback is insufficient, then
the efficiencies as determined by Fig. 2
must be modified by a factor consider-
ably less than unity. The numerical
value of this factor is not important
in order to improve the performance of
the power oscillator but every effort
should be made to increase its magni-
tude. The grid resistance was initially
5500 ohms and was increased to 10,000
ohms with the object of increasing the
grid bias voltage and decreasing the
plate current angle of flow. This change
alone would decrease the input as well
as the output power. The efficiency
would necessarily increase but the unit
would be operating far below its rated
output. To compensate for the decrease
in power, the percentage of the output
voltage fed back to the grid circuit was

11
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increased in accordance with Eqt. (1):

1 BR.
B —(#.-i-“,ZG‘......(l)
which is Barkhausen’s modified formula
for the feedback type oscillator, where
B is the percentage feedback, u’ is the
modified amplification factor of the tube
under oscillating conditions, K. the a.c.
anode resistance, 8 a function of the
angle of plate current flow, and Z. the
load impedance.

The set of recorded values obtained
after the grid resistor was changed to
10,000 ohms and the percentage feed-
back increased was 170 ma. of grid cur-
rent, 1.9 amperes of plate current, with
a power output of 17.5 kw. With this

Fig. 3. Method of determining r.f. power
using non-inductive antenna load
resistors and ammeter or voltmeter.

arrangement the operating efficiency
was 68 per-cent and the plate dissipa-
tion 8.1 kw. These results were achieved
far more rapidly with the aid of the
power output measurements than if

8

they were attained by a trial and error

/

procedure based upon qualitative re-

]

/

sults.
Another very interesting design ap-

plication facilitated by h.f. power meas-

urements was the design of current

\
\

POWER IN KILOWATTS

transformers for induction heating pur-
poses, which has been described pre-

viously.! Although the mathematical

procedure was given in that article for

DISTANCE OF GREASE SPOT
SCREEN FROM STANDARD LAMP

IN CENTIMETERS

Fig. 4. Calibration curve of photo-
metric load showing non-linear relation
between power and photometric load.

020 25 30 35 40 45 50 55 oo o5 jo the design of a typical rf. current

transformer, the formulas presented
were verified with the power output
measurements using an induction heat-
er calorimeter. The actual power out-
put measurements in this design prob-
lem helped considerably to outline the

procedure and serves to emphasize the
3 > importance of r.f. power output meas-
f /r‘ urements applied to induction heating
0 ~ = equipment.
Q The measurement of power at audio
5, > frequencies has been developed to such
§ > = an extent that commercial wattmeters
. e e 00T 2 as well as phase angle meters are avail-
TEMPERATURE RISE IN DEGREES CENTIGRADE able. These instruments have been de-
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iron-constantan thermocouple. factorily regardless of the particular
Fig. 6. Nomogram for determining power in kw. from calorimeter measurements.
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was 25°C. Line connecting these two points shows output power of 21.4 kw.
30 30
Zw 25 my, - 25
=4 -
w
ne -
220 20 ~
- . \
W = -~
@ X ~—
pOts =I5 =~
< e ~
W o S~
Wiy = ~ .
o 10 a 10 ~
58 =~ S
Fa - Y
5 5 L
S
~
[o} 0! IS . Ll i 1 L - I L S
o ! 2.5 3 3.t 3.2
GALLONS PER MINUTE
12 ENGINEERING DEPT.

wwWw americanradiohistorv com

application and therefore apply to many
different types of low frequency cir-
cuits.

The situation concerning the meas-
urement of r.f. power, however, is con-
siderably different, and upon investi-
gation one finds that any instrument
available for the measurement of high
frequency power is very limited in its
field of application and cannot be ap-
plied to different types of circuits.

The types of r.f. circuits considered
in this article are limited to those found
in induction heating equipment and any
method of measuring the high fre-
quency power of these circuits may not
conveniently provide a method of meas-
uring the power in other types of cir-
cuits. There are five basic methods of
measuring the high frequency power
delivered by an induction heating unit.
The first two methods are primarily of
academic interest but will yield an
answer if no other method is available.

“ The latter three are by far the most

practical to use and should be seriously
considered for r.f. power measurements.
These methods will be discussed and are
briefly tabulated as follows: (1) using a
series-parallel combination of non-
inductive antenna-load resistances with
one or two r.f. ammeters; (2) photo-
metric measurements; (3) r.f. watt-
meter method; (4) measurement of
total losses of water-cooled tube; and
(5) calorimeter measurements of power
output.

The first method of measuring the
high frequency power consists of using
a number of non-inductive antenna-
load resistors connected in series-paral-
lel combinations to give the required
load resistance to the high-frequency
heating unit. When using antenna-load
resistors for power measurement pur-
poses, one or two r.f. ammeters or an
r.f. voltmeter should be available to
make certain measurements. The con-
nections to the power oscillator tank
circuit are shown in Fig. 3 with the
non-inductive load resistors connected
in series with the unloaded work coil.
If this method of measurement is used
when the work coil includes an r.f.
transformer, then the resistors should
be connected in series with the primary
of the current transformer. The work
coil should be unloaded but should re-
main connected to the secondary of the
current transformer. To illustrate the
procedure with typical test data, con-
sider that the induction-heating unit
was capable of delivering 10 kw. of r.f.
power to the loaded work coil and also
that the resistance introduced into the
inductive branch of the tank circuit was
6.5 ohms. The resistance of 6.5 ohms
was simulated by connecting eleven 72
ohm antenna-load resistors in parallel
(Fig. 3). This actually introduced 6.54
ohms across the terminals marked a and
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b. Since terminal b is at r.f. ground
potential, an r.f. ammeter was connect-
ed in the ground side of one of the load
resistors and the current noted. This
particular power oscillator was shunt
fed so there was no d.c. passing through
the inductive or load branch of the tank
circuit. If, however, this had been a
series-fed circuit, the ammeter would
have indicated the total effective cur-
rent and the r.f. current would have
to be computed from.

L=vIL:-1L5 ... ......(2)

where I. is the meter reading and la
is the d.c. plate current. In the case of
the shunt fed cireuit /e is zero and the
formula also applies to this problem.
This value of r.f. current squared and
multiplied by 72 ohms gives the power
in watts absorbed by one of the resist-
ors. The total power absorbed by the
load, or in other words the power de-
livered by the power oscillator, was
eleven times the power absorbed by
one resistor. In this particular case
the current was 3.7 amperes and the
total power was 10.8 kw. As a check on
these figures an r.f., voltmeter was used
in order to measure the r.f. voltage
across one of the resistors. This was
found to be 270 volts r.m.s., which ac-
tually appeared across 6.54 ohms. The
caleulated power obtained from these
measurements yields 11.2 kw., which is
a satisfactory check for this method of
test. In order that these load resistors
dissipate the heat generated during the
test measurement, each resistor selected
was rated at 1.0 kw. It is quite obvious
that this method of determining the
power output of induction heating units
is not always applicable to large units
where 20 and 30 kw. output are expect-
ed. Extreme care must be taken at all
times during the test to insure that
extraneoys inductances and capaci-
tances are not introduced into the load
circuit. For that reason, it is not ad-
visable to use long leads or too many
load resistors of the dummy antenna
type.

Another method which has been used,
with some difficulty but a fair degree
of success, is the photometric test
method. This was used some years ago
to measure the power output of small
radio transmitters and seemed worth
trying when measuring the power out-
put of induction heating units. Instead
of using dummy antenna resistors
exclusively, as in the last application, a
set of 10 antenna resistors rated at 1
kw. each was connected in parallel
with a 1 kw. incandescent lamp. This
dummy load was capable of dissipating
a total of 11 kw. with the incandescent
lamp glowing at full brilliance. With
11 kw. as one of the calibration points
the resistor load was further calibrated
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Fig. 7. Layout of cooling water
system for measuring power loss.

with the aid of a 60 cycle power line
and a voltmeter and ammeter. To con-
vert these calibrated points to a photo-
metric scale, a standard 6 volt lamp
operated with batteries was used as a
comparator in a grease-spot type pho-
tometer. The location of the photometer
scale was fixed 15 feet from the resistor
load and the position of the grease-
spot screen was adjusted until the in-
tensity of illumination from the incan-
descent dummy load balanced the stand-
ard lamp. The power supplied to the
dummy load was noted, as well as the
distance of the screen from the stand-
ard lamp. A graph was prepared in
which kilowatts of power supplied to
the load was plotted along the ordinate,
and the distance of the screen from the
standard lamp along the absecissa (Fig.
4) and was used as a calibration chart.

In order to apply the photometric
method to an induction heater, the load
was inserted in the inductive branch
of the tank circuit as indicated in the
first method using non-inductive re-
sistors in conjunction with an r.f. am-
meter and r.f. voltmeter. The same in-
duction heating unit was used when
measuring the power with the dummy
antennas so that an interesting com-
parison could be made. With the full
power supplied to the load, the photo-
metric screen indicated a balance in
the intensities of illumination at a dis-
tance of 45 em. Referring to Fig. 4.
the power corresponding to a distance
of 45 em. is 10.2 kw. and checks quite
well with the current and voltage meth-
ods wusing non-inductive resistances
exclusively.

Another method of measuring the r.f.
power output of an induction heating
unit employed in the past makes use of
a direct reading wattmeter. Instru-
ments which are capable of performing
this function have been described.” This
type of instrument was not available to
compare directly with the calorimeter;
furthermore it cannot be connected to
different heating units and used im-
mediately without a distinet calibra-
tion procedure.

The fourth method of measuring the
r.f. power output of a water-cooled tube
or set of tubes was indireet and was
actually accomplished by measuring the
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Fig. 8. Method of connecting thermo-
couples to indicate temperature difference.
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Fig. 9. Block diagram of calorimeter con-
nections showing direction of water flow.

power input and the power loss. In the
power-osciliator circuit, the power input
was readily obtained by measuring the
d.c. voltage and current from the power
(Continued on page 28)

Fig. 10. Disassembled calorimeter
showing brass plug and drilled baf.
fles which fit inside of steel tube.
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TRANSMISSION
MEASURING
W
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.

By JOHN B. LEDBETTER
Station WKRC, Cincinnati, Ohio

HE recently revised FCC regula-

I tions' governing noise, distortion

and frequency-response charac-
teristics of broadcast audio equipment,
in conjunction with the new RMA audio
standards,” have raised the minimum re-
quirements not only of the equipment
itself, but of the various measuring in-
struments as well. While intended pri-
marily as minimum requirements for
audio facilities of FM broadeast sta-
tions, the new requirements are equally
applicable for AM audio measurements.
Moreover, they have been especially in-
strumental in the standardization of
input and output impedances of audio
and test facilities, and the recommended
set-ups with which these measurements
should be made.

In effect, the FCC regulations call for
measurement of the over-all response of
the complete audio facilities of a broad-
cast station, including every point from
the microphone to the transmitter in-
put. This places much stricter minimum
requirement limits on studio and remote
equipment than formerly, especially in
cases where the studios or nemo origina-
tions are widely separated, or where the
transmitter is situated several miles
from the main studios and connected by
open transmission lines or telephone
cable.

Since the over-all response of any
audio system depends on the perform-
ance of its individual sections, it follows
that each unit must be capable of suec-
ceeding, or at least meeting, its own
minimum performance requirements in
order to allow an acceptable over-all re-
sponse. It is imperative that the best
possible performance be obtained from

Fig. 1. Over-all view
of the 1-B transmis-
sion measuring set.

A precision andio-frequency test nnit for quality

measurements in broadcast and sound applications.

each section and sub-section, including
the preamplifiers, studio control con-
soles, line amplifiers, isolation pads or
coils, master control facilities, transmis-
sion lines, and transmitter audio fa-
cilities.

From an examination of the new re-
quirements, it is also apparent that each
article of measuring equipment must
also be capable of excellent response
and minimum distortion in order to al-
low a high order of accuracy in meas-
urements. An accuracy of within *=0.1
db. for frequency response measure-
ments, and = 0.2 db. for input and out-
put level measurements should be at-
tainable. For linear frequency response
characteristics over the usable audio
range, the measuring equipment should
respond to all harmonic components up
to the highest usable frequency’s third
harmonic (about 45 ke.) with a har-
monic distortion content of 0.1 per-cent
or less.

Primarily, a complete distortion-noise,
response-frequency measuring set-up

Fig. 2. Typical set-up for broadcast audio measurements.
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must contain (1) a stable audio oscil-
lator covering 20 to 15,000 cycles, (2)
an FCC approved distortion-noise me-
ter, (8) impedance-matching trans-
formers or resistors for source, input
and load terminations, (4) variable and
fixed attenuators for providing the
proper input level to the audio equip-
ment under test, and (5) one or more
volume indicating (VU) meters with
attenuators.

Years ago, performance measure-
ments of audio facilities were tedious
and time-consuming. A considerable
portion of the time, in fact, was taken
in setting up and connecting the vari-
ous impedance-matching transformers,
calibrated attenuation networks, termi-
nating resistors, VU meters, etc. Vari-
ant factors such as ground lead connec-
tions and ground points, changes in
coupling between components in the
transmission and load circuits, spacing
of interconnecting leads, etc., also re-
sulted in difficulty in establishing repeat
readings. The inherent disadvantages of
this particular method of setting up
audio quality measuring equipment re-
sulted in the combining of these various
components into one single unit, with
calibrated controls adjustable from the
front panel for simplicity of operation
and ease in obtaining characteristic
readings. This is the instrument which
is to be described.

The use of such a unit, properly des-
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ignated as a transmission measuring
set, has become wide-spread not only in
broadeasting but in sound laboratories
and associated electronic fields where
accurate measurements of sound levels,
impedance matching, amplifier gain and
loss, and transmission line characteris-
tics must be made.

The transmission measuring set to be
described (the RCI 1-B) was designed
and constructed by members of the
WKRC-WCTS engineering staff and
represents about the ultimate in sim-
plicity of design and application. In this
particular design, note that only one
VU meter is incorporated in the meas-
uring set itself. Although two indicat-
ing meters are recommended and usu-
ally required for applications where
measurements are made on individual
amplifiers or subsections of studio fa-
cilities at the time the studio is in regu-
lar operation, or where extreme flexi-
bility in measurements is desired, the
single-meter arrangement is adequate
for the purpose for which the 1-B was
designed. Since measurements of indi-
vidual studio facilities ordinarily are
made when that particular studio is not
in use, the regular console or line VU
meter is employed as the second indicat-
ing meter. Normally, this meter already
is connected to the correct test point for
over-all studio equipment measurements
or for measurements involving the line
amplifier alone. For isolated tests of in-
dividual preamplifiers and mixer cir-
cuits, this meter may be patched exter-
nally and connected to the proper output
circuit.

For applications where the regular
studio line meter or console VU meter
cannot be patched externally, it will of
course be necessary to employ a sep-
arate meter. (A second VU meter can
be added to the 1-B panel simply by
shifting the components and the loca-
tion of meter M,, and mounting both
meters in line so that the panel still
maintains its balanced appearance.)

The simplicity of design of the 1-B
measuring set is apparent in Figs. 3 and
5. Although a fixed source impedance of
600 ohms is all that is required for ter-
minating the audio test oscillator, an
input selector switch allows the addi-
tional selection of either 50 or 250 ohms
for use in measuring loss or gain in
transmission lines, audio systems, ete.
The minimum attenuation presented at
these impedance values is approximate-
ly 5 db. for 600 ohms, 10 db. for 250 ohms
and 20 db. for 50 ohms. (These values
were the minimum which could be ob-
tained commercially. Ideally, the same
degree of attenuation should exist for
each impedance value). A maximum at-
tenuation of 105 db. in 5 db. steps is
made possible by the use of only two at-
tenuators. A variable attenuator (ATT-
1) covers the 0-50 db. range in 5 db.
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Fig. 4. Circuit diagram

steps, while further range extension is
provided by a fixed 50 db. attenuator
(ATT-2) which may be switched into
the circuit when needed.

In Fig. 3, the variable attenuator se-
lector can be seen to the left of the VU
meter; to the right is the meter attenua-
tor. The lower controls, from left to
right, are: source impedance selector
switch, S:; 50 db. fixed attenuator
switch, S.; meter selector switch, Ss;
load impedance selector, S;; and output
impedance selector, S; Switch S: con-
nects the 50 db. fixed attenuator in se-

and parts list for the unit.

ries with variable attenuater ATT-1 or
bypasses it as desired; S,, in conjunec-
tion with the external jacks immediately
below it, allows the VU meter to be
placed across the input or output cir-
cuits of the measuring set or to be used
externally for program monitoring or
other purposes. Ss is used to select the
proper taps on the secondary winding
of the load isolation and matching trans-
former (T,) for matching equipment
output impedances of 600, 250 or 50
ohms. Operation of S, (a 5 position ro-
(Continued on page 29)

Fig. 3. Front panel view of the transmission measuring set.
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PRODUCTION LINE TESTING

By M. S. KIVER

Fig. 1. The Tel-Instrument
bar and dot generator.

Part 11. A discussion of the monitoring

oscilloscope and bar and dot generators.

HE output of the synchronizing

generator described in Part I con-

sisted of the RMA composite syne
signals, blanking and driving voltages.
It is advantageous, and often quite im-
portant, that a method be readily avail-
able for visually checking the shape of
these generator output pulses in order
to determine whether the equipment is
operating normally. This is especially
desirable when the sync generator is
used to feed signals to a production line.
Conventional oscilloscopes are not suit-
able for waveform inspection of hori-
zontal sync pulses because of the limited
frequency response of the vertical de-
flection system and the extremely short
time duration of the pulses. Difficulty
is also encountered in employing this
oscilloscope for making comparative
tests on television receiver synchroniza-
tion systems. The need, then, for an
oscilloscope of special design to cope
with these problems is quite evident and
it is expressly for this purpose that the
monitoring oscilloscope to be described
here was designed.

A block diagram of the monitoring
oscilloscope (Figz. 4) reveals that it
contains provisions for the simultaneous
observation of two separate signals up-
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on the same base. Each input contains
a separate attenuator (in steps of 1, 10,
and 100) and a separate continuously-
variable gain control. Each input signal
passes through a cathode-coupled ampli-
fier (V.4 or Viz) to the grid of a second
amplifier (V, or V). The outputs of
both tubes are then combined across a
common load resistor. Further amplifi-
cation is achieved with V, and V,, after
which the signal is applied to the verti-
cal deflection plates of the cathode-ray
tube, a 7GP4. Push-pull output is ob-
tained by using a common unbypassed
cathode resistor for Vs and V. and keep-
ing the grid of V, at essentially ground
potential except for a parasitic suppres-
sor resistor of 75 ohms. The response
of both vertical channels is identical
and extends 30 to 4,000,000 c.p.s. Maxi-
mum vertical deflection is approxi-
mately 3”.

Fig. 2. Voltage waveform at
the plate of tube V8A (Fig. 4).

Ya0 SEC:
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Due to the presence of the dual input
channels, it is possible to observe the
phase (and amplitude) of the same sig-
nal at various points in a sync genera-
tor or within a television receiver.

A second feature of the monitoring
oscilloscope is its trace separation cir-
cuit which is used to separate odd and
even lines of a television signal and
permit portions of both fields to be
simultaneously observed on the scope
screen (Fig. 3). A switch is available
which, when turned to the “on” position,
places a 30 c.p.s. multivibrator in oper-
ation. The wave generated by this unit
is a 50-50 square wave. The output is
taken from the cathode of one section
of the multivibrator, passed through a
grounded-grid amplifier (V.«) and the
trace separation control to cathode fol-
lower V.,. The cathode resistor of this
latter tube is common to the cathode of
V. and consequently the 30 cycle square
wave appears as a biasing voltage at
V.. During the positive portion of this
square wave the bias for V, is shifted in
one direction (negative) whereas dur-
ing the negative half of the square
wave, V. operates with a more positive
bias. The result is output signals of
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different amplitudes. With no signal
applied to the input terminals, two
horizontal lines will be visible on the
screen in place of one. How far these
lines are separated will be a function
of the setting of the trace separation
control.
video signal to the input terminals, the
video signal for the odd lines will ap-
pear along one of the bases and the lines
of the even field along the other one.

To stabilize the screen presentation,
the 30 c.p.s. multivibrator should be
synchronized with the sweep of the elec-
tron beam across the face of the monitor
scope. A synchronizing pulse is obtained
from the 60 cycle voltage which is
ultimately converted to a sawtooth
deflection voltage and applied to the
horizontal plates of the cathode-ray
tube. The 60 cyecle synchronizing pulse
fed to the multivibrator is developed in
the network containing V.., Vi, Vi,
and V.. Initially, this voltage is ob-
tained from the power line and passed
through a phase shifter before applica-
tion to V:,. The “Phase Shift” control
permits full 360° phase rotation of the
60 cycle voltage. This is achieved by
using a 5000 ohm potentiometer with
four symmetrically placed taps, to
which are 90° out of phase with
each other. This provides a voltage of
essentially constant amplitude but vari-
able phase to be available from the
potentiometer, the position of the arm
determining the phase of the voltage.

The 60 cycle sine voltage from the
phase shifter is amplified and clipped
by Vu, Vip and V. until, at the plate
of Vi, it is a 60 cycle square wave with
fairly steep sides (Fig. 2). This wave
is differentiated by a .001 ufd. condenser
and a 1 megohm resistor and applied
simultaneously to the grids of Vs and
Vss. The differentiation produces a lead-
ing positive pip and a lagging negative
pip. Since the grids of both these tubes
are returned to B+, the positive pip
does not appreciably alter the flow of
current through either tube and so is
effectively suppressed. On the other
hand, the lagging negative pip produces
a 29 positive pulse in the plate circuits
of Vs and V.

If we follow the path of the positive
pulse appearing at the plate of Vs, we
see that it is used for two purposes: (1)
To synchronize the 30 eycle multivibra-
tor, Vi, and (2) to develop the sawtooth
deflection voltage for the cathode-ray
tube.

Note that the phase shift control can
delay the appearance of this positive
pip by as much as 1/60th of a second, or
what is the same thing, 360° (at 60
cyeles). Thus, we can shift the trigger-
ing time of the 30 eycle multivibrator
and the triggering time of the horizon-
tal sweep voltage of the cathode-ray
tube. We can thus choose any time dur-
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If we now apply a composite -
. a negative charge due to grid current

ing the odd or even lines of a television
signal for observation on the screen.
The positive pulse applied to Vs
causes this tube to conduct heavily, dis-
charging the .1 ufd. condenser in the
plate eircuit of Vg (Fig. 6). At the same
time, the grid condenser of V., receives

fiow. As soon as the pulse passes, the
grid condenser starts to discharge
through a 1 megohm grid resistor devel-
oping enough negative bias here to cut
off the tube. The plate condenser can
now begin to charge once again, start-
ing the next sweep cycle. From the fore-
going explanation, we see that the posi-
tive pulse ends the sweep cycle, initi-
ating the retrace.

The sawtooth voltage waveform which
appears at the plate of V.s is then
coupled to pin #1 (grid) of Vi, its mag-
nitude being controlled by a 2 megohm
potentiometer, which funections as a
horizontal gain control. The second sec-
tion of Vi is driven from the plate cir-
cuit of the first section. The plates of
Vi are then coupled to the horizontal
deflecting plates of the 7TGP4 cathode-
ray tube.

When the ‘“Horizontal Sweep—INT
& EXT” control is in the “EXT” posi-
tion, the d.c. supply is removed from
the plates of Vi, the cathode of Vs is
connected to ground through a 2200 ohm
resistor, the .1 ufd. condenser is discon-
nected from the plate of V.s, and the
external sweep jack on the front panel
is connected to the grid of V.

We come now to V., which also re-
ceives the positive and negative dif-
ferentiated pips from V... As noted pre-
viously, only the lagging negative pip
is effective in causing a change in plate
current and, as a result, a positive pip
appears in the output. Now the output

T

PRy |

Fig. 3. The odd and even line sync
pulse presentation that can be ob-
tained with the monitoring oscilloscope.

is connected through an “on-off” switch
(called the “Block-Out switch”) to the
grid of the cathode-ray tube. When the
switeh is in the “Off”’ position, the grid
of the cathode is disconnected from
V.1 and the trace seen on the screen is
approximately 989 of a full 60 c.p.s.
wave in duration. This permits obser-
vation of the relatively slow vertical
synchronizing pulse.

When the Block-Out switch is turned
to the “On” position, the positive pulse
at the plate of V.. reaches the control
grid of the ecathode-ray tube, causing a
brighter trace during its interval of
application. By suitably lowering the
setting of the Intensity Control, the
screen will be dark except during
the interval that this positive pulse
from V. is active. However, since
this positive pulse appears only dur-
ing beam retrace, only this fast re-
trace will be visible. This permits us to
observe relatively fast phenomena.

Fig. 4. A block diagram of the Telequip monitoring oscilloscope.
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When in this position, approx-
imately ten horizontal lines
may. be observed upon the
horizontal time base.

A little thought will indi-
cate that the horizontal
sweep direction is in one
direction for the slow or 98%
trace and in the opposite di-
rection for the fast 29 re-
trace. This must be true of
all scope sweeps. In this par-
S-vh ticular eireuit, with the Block-
. y Out switch off, the sweep di-
2 ﬂ;@v—y rection is from right to left.

However, with the Block-Out
switch on, the sweep direction
is from left to right. This
could be reversed, if desired,
by interchanging the connec-
tions to the horizontal deflec-
tion plates.

2

"
03, CoM
BLANKING OUT.
s 5
100K
3.
T
NEG. CoMR
BLANAIG OUT.

£t
20|
+l
100K,

8AGT
2,7%

J2INPUT & OUTPUT TEAMINALS

Ty=TEST JACKS

DOT AND BAR GENERATOR

Bar and Dot Generators
A useful device in the pro-
duction line testing of televi-

- +'%ﬁ' K . . .

I:F'E 3 sion receivers is the bar and
| — dot generator. This unit
t—

+

T’
ac
+215v

STD

VERT.

creates either bars or dots
which can be superimposed
over any test pattern. Since
the bars or dots are equally
B . spaced when generated, any
unequal spacing when they
appear on the receiver screen
indicates non-linearity in the
receiver sweep system. It may
i be wondered why a special in-
strument is required when the
monoscope test pattern itself
contains linearity test mark-
ings. In practice it is found,
however, that the sweep sys-
tem in the monoscope may
change sufficiently during op-
eration to produce a seriously
distorted test pattern. At the
production line test positions,
the adjusters, observing this
distorted pattern, will na-
turally assume that the re-
ceivers are at fault and “cor-
rect” this by misaligning the
receiver controls. This will
entail further correction
when the sets are installed in
the purchaser’s home. How-
ever, through the use of a bar
and dot generator, an abso-
] PL:J lute linearity pattern can be
*3

WOR
PUSH BUTTON SWITCH S,

BAR

900 CYOLES
MY
ot
Lo
T
1o

- g3
§ | i3
I | R ]
v N::é By L3
i= f-fmy» uEHD e
23 () 3 R
< - I
] i

z

v

established which is not readi-
A ly altered. This bar and dot
pattern, superimposed over
the monoscope test pattern,
provides the adjusters on the
production line with an ab-
solute check on the linearity
of the receiver sweep system.

—~—
Fig. 5. Schematic diagram of
the Tel-Instrument bar and dot
generator.
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sistor performance. This new fixed insulated compo-
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resistor performance.
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o
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thousands are being shipped daily.

COMPARE the test results shown here for the BTS
1, watt with the equally excellent performance curves
for the BTR 14 watt, BTA 1 watt and BT-2 2 watt. = ;
Technical Bulletin B-1 gives complete information.
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Fig. 6. Circuit diagram showing V8B, V9, and V10 of Figq. 4.

A bar and dot generator which has
been used extensively is the unit de-
signed and marketed by Tel-Instrument
(Fig. 1). The unit operates from the
horizontal driving signal and its output
is inserted in the blanking signal line
between the sync generator and the
Monoscope unit. A push-button front
panel selector provides means to select
any of the following:

a. Standard blanking

b. Vertical bars only

c. Horizontal bars only

d. Vertical and horizontal bars

e. Complete dot pattern

There are 20 vertical horizontal bars
less those blanked out (usually 109%)
during the blanking interval. The width
of the black lines or bars is approxi-
mately 10% of the space between the
bars. The dot pattern is the intersection
of the horizontal and vertical bars. A
schematic diagram of the entire genera-
tor is shown in Fig. 5.

Positive horizontal driving pulses
from the sync generator are applied to
a 15.75 ke. blocking oscillator through a
buffer amplifier, V... The sharp positive
pip developed across the cathode resis-
tor of the blocking oscillator is applied

to a frequency doubler, V.. The output
of V, is then fed to two separate
branches, one which funetions as a fre-
quency multiplier and the other as a
frequency divider. In the former sys-
tem, containing Vi, V., V,, and V., the
31.5 ke. output of V, is raised to 315 ke.
This latter figure is 20 vertical lines
(less those lost during the horizontal
retrace period). V; functions as a volt-
age amplifier while V, is a cathode fol-
lower. The 315 ke. signal is transferred
from the cathode of V, to grid #1 of V.

The frequency divider chain consists
of two blocking oscillators, with asso-
ciated buffer amplifiers, and a multivi-
brator. The first blocking oscillator re-
duces the 31.5 ke. by a factor of 5, or to
6.3 ke. The following blocking oscilla-
tor, Vs, further reduces the frequency to
900 cycles which will give us the re-
quired 15 horizontal bars, since 900 is
15 times greater than the 60 cycle field
frequency. Multivibrator V, is synchro-
nized by the 900 cycle pulses, producing
a square pulse, at the same frequency,
but possessing a width of about 3—4
horizontal lines.

To select the type of bar or dot pre-
sentation, a 6 position push-button

Fig. 7. Block diagram of the RCA Grating Generator.

157507 INPUT AMPL. - CLIPPER & MULTIVIBRATOR
INEG. POLARITYI— P|  DIFFER NETWORK 157-1124KC |G 1 [N q [ Gl e
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20 ENGINEERING DEFPT.

www americanradiohistorv com

switch is available. In the position
shown in the schematic, all of the push-
buttons are in the “out” position. When
the push-button marked “Standard” is
depressed, none of the vertical or hori-
zontal bars pass through V. and conse-
quently no output is obtained from this
tube. The positive blanking pulses from
the sync generator then pass through
Vi, Vi, Vi, and V., and appear at the
output terminals ¢f the generator un-
changed in form. Vi receives the verti-
cal bar voltage at grid #1 and in “Stand-
ard” position, this grid is grounded. The
horizontal bar voltage is likewise
grounded out in this position.

When the push-button labeled “VER-
TICAL” is depressed, the output volt-
age of V, is grounded, preventing the
horizontal bar signal from reaching V..
Grid #1 of Vi, however, is not grounded,
receiving the output of V,, and after
amplification by V., this voltage is
mixed with the blanking signal in V..
The control grid (No. 1) of V., is signal-
biased by the 315 kec. voltage from Vi,
permitting current to flow through this
tube only at the most positive peaks of
the 315 ke. sine wave. This produces a
negative pulse of voltage at the plate of
Vi which combines with the negative
blanking voltage applied to V.. from V.
Thus, the output blanking voltage not
only contains the horizontal and vertieal
blanking pulses required in a normal
signal, but, in addition, a second blank-
ing voltage which appears momentarily
20 times during every line. When the
composite video signal is formed in the
Monoscope, each line will have 20
equally spaced black dots. When all the
525 lines are traced out on the screen,
the black dots will form vertical bars
extending from the top to the bottom of
the image.

In the “HORIZONTAL” push-button
position, grid No. 1 of Vi is grounded,
thereby rendering the output of V, in-
effective. At the same time the cathode
of Vuws is grounded, while its grid re-
ceives the 900 cycle signal developed by
V., amplifies it and then passes it on to
V.. where it combines with the blanking
signal. V. is effectively bypassed in
this switch position since none of the
signals actually pass through it. The
first triode section of Vi is a d.c. clamp-
er which keeps the output pulses of V,
below zero level. In this way only the
positive portions of the 900 cycle square
wave pulses cause current conduction
through Vi; the negative portion bias
the tube to cut-off.

In the “BAR?” position, both vertical
and horizontal bars appear on the
screen. The vertical bar voltage passes
through V., combining with the horizon-
tal bar signal across the 2200 ohm plate
load resistor. The two signals then go
to grid No. 3 of V.. where they combine
with the blanking signal.
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In the “DOT” position, both vertical
and horizontal bar voltages are applied
to V.. The vertical bar voltage is re-
ceived, as usual, by grid No. 1, while the
horizontal voltage is now applied to grid
No. 3 of Vi instead of going from V,
through Vs to V.. Vies in this position
is inactive. The voltage applied to grid
No. 3 of V. 1s sufficiently negative to
prevent current from flowing through
V.. except when the narrow positive

pulse from V, appears. At the same |

time, no electrons pass grid No. 1 ex-
cept on the positive peaks of the 315 ke.
signal from V.. Thus, current will flow
only when both signal voltages are sim-
ultaneously active and at this time a
short flow of current will occur. The dot
pattern is thus the intersection of the
vertical and horizontal bars.

RCA has designed a generator which
produces a pattern of vertical and hori-
zontal bars. No dots are available from
this unit. This is Type WA-3A grating
generator (Fig. 7).

The WA-3A generates the test signal
as follows: A negative driving pulse of
15,750 cycles is amplified, clipped, and
differentiated to synchronize a multi-
vibrator. The pulse output of the multi-
vibrator constitutes the vertical bar sig-
nal. It is amplified, then fed to a mixer
stage. A negative driving pulse of
60 cycles is amplified, clipped, and
differentiated to synchronize another
multivibrator. The output is a multiple
of 60 cycles. It is fed to a width control
circuit. by means of which the pulse
may be adjusted to 10 per-cent of the
cyele over the entire frequency range.
This pulse constitutes the horizontal bar
signal, which is mixed with the vertical
bar signal. The mixed signals are held
to approximately equal levels by a
limiter stage. Output is adjustable to
provide for control of contrast.

Standard 60 cvcle and 15,750 cycle
signals from a video sync generator are
employed for synchronizing the unit.
The standard blanking signal from the
syne generator is connccted to a po-
larity control stage, with output taken
from either cathode or plate circuit, de-
pending upon desired polarity. Separate
tubes having a common load combine
the bar and blanking signals. A limiter
stage prevents the bar signal from ex-
ceeding the blanking signal level.

Separate switches are provided for
independent operation of the horizontal,
vertical, and blanking signal circuits,
The number of bars is adjustable for
convenient spacing on different screens.
Horizontal bars are adjustable from 12
to 36 bars; vertical bars are adjustable
from 10 to 64. Bar width is adjustable
to 10 per-cent of space between bars.
Bar pulse level can be controlled inde-
pendently of blanking level to give de-
sired degree of contrast.

(To be continued)
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Do you have complete data

on the revolutionary new HELIPOT —the helical
potentiometer-rheostat that provides many times greater
cortrol accuracy at no increase in panel space?. .. or on the equally

vnique DUODIAL that greatly simplifies turns-indicating applications? If you are
designing or manvufacturing any type of precision electronic equipment, you
sheuld have this helpful catalog in your reference files...

/f&ﬂ/dlbs-'he unique helical principle of the

HELIPOT that compocts almost four feet of precision slide wire into a
case only 13 inches in ciameter—over thirty-one feet of precision
slide wire into a case only 3% inches in diameter!
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stainless steel shufts—the double bearings that maintain rigid
shaft alignment—the positive sliding contact assembly—and many
other unique features.
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NEW MARINE RADIOTELEPHONE

A new radiotelephone, Model 23, made
by Applied Electronics Company, in-
corporates a four-channel crystal-con-
trolled transmitter in combination with
a tuneable broadcast and 2 to 3 me. re-
ceiver. The transmitter features press-
to-talk operation. Battery terminals are
isolated from the chassis to prevent
possible electrolysis.

information write the

For further
manufacturer at 1246 Folsum Street,
San Francisco 3, California.

THREE WAY GEAR PROCESSING UNIT
The Induction Heating Corporation,
181 Wythe Ave., Brooklyn 11, N. Y.,
has brought out a new processor for
induction hardening of gear teeth, one
tooth at a time. This is a completely
automatic heating, quenching and in-
dexing operation which involves only
the insertion and removal of gears, and
it is particularly adaptable both for
high or low production requirements.
Gears which would require very large
equipment to be hardened in one opera-
tion because of their size can now be
processed with 20 kw. equipment and
the use of this machine. The manufac-
turer credits its unusual design with

the ability to accommodate gears rang-
ing from 20”7 in diameter with a 127
face or larger, depending upon gener-
ator capacity.

Controls are contained in a cabinet

22

attached to the unit, and the machine
may be mounted on any conventional
sink table with ease.

CATHODE-RAY OSCILLOGRAPH

Allen B. DuMont Laboratories, Inc.,
1000 Main Avenue, Clifton, N. J. have
a new Type 248-A oscillograph that can
be operated at accelerating potentials
up to 14,000 volts without modification.
The basis for this increased versatility
is the incorporation of the Type 5RP-A
high-voltage cathode-ray tube. Since it
has frequently been necessary to ex-
amine extremely high-speed transients
with this instrument, photographic
writing rates of the order of 69 inches
per microsecond can now be recorded
when using the increased accelerating
potential. Where less light output is re-
quired, or where the writing speed is
not so great, the Type 248-A can be
operated at the normal accelerating po-
tential of 4000 volts.

GEIGER COUNTER TUBES
Raytheon Manufacturing Company
announces three Geiger Mueller counter

Ly

tubes, types 1B90, CK1018 and CK1019.
All are of the thin side wall glass type
but vary in operating voltage. They are
approximately 8 inches long, 3%-inch in
diameter and are suitable for use in
detecting and measuring high energy
beta and gamma radiation. Further in-
formation and data may be obtained
from the Special Tube Section, Ray-
theon Manufacturing Company, New-
ton 58, Mass.

IMPROVED VU METER MULTIPLIER

An attenuator developed by the Shall-
cross Manufacturing Company is said
to embody new features never before
available in a VU multiplier of com-
parable size.

Measuring 1% inches in diameter, the
design provides five-step straight T per-
formance in a control size normally
limited to ladder and potentiometer cir-
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cuits. The VU meter is connected to the
auxiliary pair of terminals on the mul-
tiplier when in the OFF position, thus
enabling the meter to be used for vol-
ume indication on another line, for tube
checking, or other purposes.

Modification of these standard units
can be produced to a wide variety of re-
quirements. Complete information may
be secured from the manufacturer at
Collingdale, Pa.

HYDROGEN ARC-QUENCHED RELAYS
The new mercury-type relays made
available by Durakool, Inc., Elkhart,
Indiana, are particularly suitable for
the switching of heavy loads in prac-

tically all fields, including highly in-
ductive circuits such as solenoids and
motors.

These “hydrogen arc-quenched” re-
lays operate on the double flow prin-
ciple and contacts are between two
pools of mercury, in the presence of
hydrogen gas under high pressure,
keeping arcing at a minimum and vir-
tually eliminating heat and corrosion,
according to the manufacturer.

Another new feature is found in the
method of sealing the hydrogen into
the relay. The body is steel, welded
in a pressure chamber so that the hy-
drogen gas in the relay is sealed in at
about 60 pounds pressure.

VICTOREEN COUNTER TUBE

An aluminum beta-gamma counter
tube, produced by the Victoreen Instru-
ment Company, 5806 Hough Avenue,
Cleveland 3, Ohio, is intended to re-
place the thin-walled glass tubes pre-
viously used in laboratory and field
radiation measuring instruments. The
thyrode 1B85 operates at 900 volts, the
plateau length is not less than 200
volts and the plateau slope does not ex-
ceed three per-cent per 100 volts. Nomi-
nal recovery time is 100 microseconds
and minimum operating life test end
point plateau 850 to 950 volts. The wall
of 30 mg./em.? aluminum provides
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greater uniformity. A convenient plug-
in base for practical water-tight probe
or chassis mounting is featured.

PERMANENT MAGNET SPEAKER

Two RCA speakers, 30852 and 40852,
of the permanent magnet type have
been announced. Differing from each
other only in the weight of their Alnico
V magnets, they are built with a one-
picce stamped steel frame. Dustproof
and rust resistant, their cones, voice
coils and suspensions are moisture re-
sistant. The voice coils have a 3"
diameter and consequent high sensitiv-
ity, together with a power handling
capability of 6 watts. They were de-
signed for use in television receivers,
large table radios and small consoles.
The Tube Department of RCA, Harri-
son, N. J., is the manufacturer.

CONTROL PROCESS TIMER

A new unit, the DB Timer, manu-
factured by Struthers-Dunn, Inc., 150
North 13th St., Phila. 7, Pa., is par-
ticularly suited for the automatic timing
of continuous processing work where
the various process periods relate to the
total time cycle.

The manufacturer states that in ad-
dition to eliminating the need for a
number of timers arranged in cascade
system, this new development requires
less auxiliary equipment and makes
for simplified and low cost process con-
trol installation.

ELECTRIC OPERATION CHECKER

By means of a new test instrument
manufactured by Eastern Transformer
Co., Inc.,, 147 West 22nd Street, New
York 11, the operation of electrical com-
ponents at rated under and over volt-
age may be checked quickly. Two con-
trols are provided. One adjusts the out-
put to the nominal voltage required for
test, while the other adjusts the out-

put to the required under or over volt-
age. If desired, a control for line volt-
age correction can be furnished. Because
requirements vary widely, each unit is
made to customer specification.

RADIOACTIVITY DEMONSTRATOR
Tracerladb, Inc., 55 Oliver St., Boston
10, Mass., has developed a new radio-
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activity demonstrator for the purpose
of teaching basic principles of radio-
activity in schools. Included with the
demonstrator is a glass Geiger tube
capable of detecting gamma and high

energy beta rays.

With this instrument, it is possible to
illustrate some of the properties of
beta and gamma radiations, take back-
ground readings, plot the Geiger tube
curve of counting rate versus applied
voltage and to make rough qualitative
checks of the amount of radioactivity
in various natural substances. It has
sufficient accuracy to permit carrying
out simple classroom and laboratory
demonstrations of basic principles.

ELECTRICAL CONTACTS

Electrical contacts made from copper

tungsten by the powder metallurgy
process are now being manufactured
by Gibson Electric Co., 8362 Franks-
town Ave., Pittsburgh 21, Pa.

They will interrupt very heavy cur-
rents with minimum erosion, having a
hardness in the order of 90 Rockwell B,
conductivity of 50 per-cent TACS and
cross breaking strength of 135,000
P.S.I. Typical applications include air
circuit breaker arcing tips and inter-
mediate contacts, oil circuit breaker
arcing tips and current carrying con-
tacts, oil immersed contactor contacts
and oil immersed transformer tap
changer contacts.

ELECTRONIC WELDING DEVICE

An oscillator and press, complete in
one unit, for use in laboratories of
plastic film manufacturers, will ascer-
tain whether or not the sheeting will
weld electronically, and at what fre-
quency. The machine has a variable
frequency shift where the frequency
can be changed from 20 to 60 mega-
cycles. It is entirely automatic and will
enable a swatch of each roll of material
to be electronically sealed. Mayflower
Electronic Devices, Inc., 6014 Hudson
Blvd.,, West New York, N. J. produces
these units.
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Another Prominent Manufacturer
Relies on Paramount Quality

SEND FOR
ARBOR LIST OF
OVER 1000 SIZES

Lists great variety of
stack arbors. Includes

many odd sizes.Write
for Arbor List today.

Inside Perimeters
from .592" to 19.0"

@® This is typical of the wide use of PARAMOUNT
paper tubes by leading manufacturers of electrical,
radio and electronic products. With over 15 years
of specialized experience, PARAMOUNT can pro-
duce exactly the shape and size tubes you need for
coil forms or other uses. Square, rectangular, or
round. Hi-Dielectric, Hi-Strength. Kraft. Fish Paper,
Red Rope, or any combination. wound on auto-
matic machines. Tolerances plus or minus .002",
Made to your specifications or engineered for you.

PARAMOUNT

PAPER TUBE CORP.

613 LAFAYETTE ST., FORT WAYNE 2, IND.
Manufacturers of Paper Tubing for the Electrical Industry
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DR. CLEDO BRUNETTI will join the staff of Stanford
Research Institute as associate director. During the war,
Dr. Brunetti had a leading part in the development of the
radar-guided bomb and of the radio-proximity-fuse. He also
had a major part in the development of the two-way wrist
radio and a radio transmitter so small it can be slipped into
a lipstick cylinder. He attended the University of Minnesota
and taught there and at George Washington and Lehigh.

EARL E. ELDREDGE has been appointed Chief Engineer
of the Press Wireless Manufacturing Company, Inc. Prior
to this, Mr. Eldredge, a graduate of Brown University, was
Chief Engineer with Erco Radio Laboratory. During the
war, he designed and supervised the building of high power
transmitters for the Signal Corps, Navy, OSS and other gov-
ernment agencies as part of a radio communications network
that reached battle fronts all over the world.

DR. ROBERT D. HUNTOON has been appointed Chief
of the Atomic and Molecular Physics Division of the Na-
tional Bureau of Standards. He received wide recognition
in the fields of atomic-beam measurement, the phasing of
oscillators and the study of the deuteron-deuteron nuclear
reaction. Dr. Huntoon obtained his B.A. degree from Iowa
State Teachers College and in 1938 received his Ph.D. from
lowa State University, specializing in nuclear physics.

JOHN T. LUCAS is the new supervisor of quality control
and customer service for the Huntington Radio Tube Plant
of Sylvania Electric Products, Inc. He was formerly super-
visor of product engineering at the Altoona, Pa. radio tube
plant. During the war he was head of product engineering
for all Sylvanie plants in Pennsylvania engaged in the
Navy’s proximity fuse program. Mr. Lucas has a degree in
electrical engineering from Pennsylvania State College.

DR. HAROLD A. ZAMNL has been appointed to fill the new
position of Director of Research of the Signal Corps Engi-
neering Laboratories, which are responsible for the research
and development of ground signal equipment and special
electronic devices for the United States Army. Dr. Zahl’s re-
sponsibilities will cover research conducted within the Signal
Corps’ own laboratories and an extended external program
carried on by contract in universities and in industry.

BRONISLAW ZAPOLSKI, Industrial Designer, specializ-
ing in the radio and television field, has started his own firm
at 19 East 48th St., New York. Mr. Zapolski has designed
cabinets for such popular sets as the Jewel “Wakemaster”
and “TeeNee,” Ai¢r King “Crown Princess,” ‘“Duchess,”
Model 625, and DeWald, Templetone and Ansley. His inter-
est in radio cabinet design recently took him to England
and France, where he made a comprehensive study of design.

ENGINEERING DEPT.
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' Regulated Supply
(Continued from page 10)

due to the power dissipated in the 500
| megohm resistor, 5°C. in the 50 megohm
resistor, and 1°C. in the 3 megohm re-
sistors at maximum voltage output in
uncirculated free air.
[ A blower capable of circulating 110
cubic feet of air per minute is mounted
within the sealed upper compartment
in such a way that it is directed upon
the divider resistors. Thus the heat is
carried away from them and is distrib-

I uted throughout the compartment. This

| tends to give all components the same
temperature rise and because the total
thermal capacity of everything in the
compartment is many times that of the
resistors alone, their rate of tempera-
ture rise is greatly reduced.

There are other components in the
same compartment dissipating heat but
the total dissipation is small for the
mass of material which must absorb it.

In order to prevent sudden changes
in room temperature from causing short
time changes in the temperature of the
dividers, it was necessary to line the

inside of the cabinet with heat insulat-
ing material. It was calculated that a

that used in insulating furnace pipes
would be the thickness which would give
sufficient “filtering” of any reasonable
fluctuations in room temperature to
keep the output voltage drift within the
requisite drift rate and at the same
time conduct heat from the inside fast
enough so that the equilibrium tempera-
ture was not high.

Stability with respect to linée voltage
changes is very good. This is partly due
to the incorporation of a voltage stabi-
lizer at the a.c. input of the power sup-
ply. The stabilizer keeps the a.c. ap-
plied to transformers in circuits af-
fecting stability within one per-cent
for line voltage changes from 100 volts
to 130 volts. The circuits previously
mentioned for reduction of contact
potential and the use of regulated low
voltage d.c. power supplies also con-
tribute to stability with respect to line
voltage fluctuations. A test at 5000
volts on the low range showed an out-
put voltage change of less than 10 parts
per million for a change in line voltage
from 105 to 125 volts.

The writer acknowledges the impor-
tant contributions of a number of Gen-
eral Electric engineers, particularly
H. R. Summerhayes, Jr., C. E. Horton,
E. S. Sampson and W. A. Ford in con-
nection with the development of this
power supply.

REFERENCE
1. Schade. O. H., “Radio-Frequency-Operated
High-Voltage Supplies for Cathode-Ray

Tubes.”” IRE Proceedings. Vol. 31, April,
1943,
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"HOOKs"

“IONOSPHERIC RADIO PROI’-
AGATION® (Circular No. 462), the
staff of the National Bureau of
Standards. Published by U.S. Govern-
ment Printing Office, Washington 25,
D.C. 209 pages. $1.00.

In order to meet the need for an
elementary presentation of the theory
and practical use of radio-wave prop-
agation involving ionosphere, this book
has been prepared by the Central Radio
Propagation Laboratory of the NBS.
It is in part a revision and expansion
of the radio propagation handbook that
was prepared during the war. Current
knowledge and techniques of making

radio propagation calculations are
summarized.
The theoretical treatment is not

comprehensive but is intended to ex-
plain the basic facts and principles of
electromagnetic propagation and iono-
sphere for persons who have not had
advanced courses in electrodynamics.
Frequent references to the literature
are made to facilitate further study.
Data was gathered from ionospherie
stations either directly or cooperatively
managed by NBS, and much informa-
tion that previously had only a limited
circulation has been made available.

“PRINCIPLES OF RADAR™,
Denis Taylor & C. H. Westeott. Pub-
lished by The Macmillan Company, 60

Fifth Avenue, New York, N.Y. 141
pages. $3.50.
Engineers, physicists, mathemati-

cians and advanced students of radio
will find this book aimed directly at
them. It presents the principles of radar
in the first eight chapters, excluding
those cases where a ‘responder’ equip-
ment is placed in the target to he
located. The remaining parts give a
summary of the characteristics of a
selection of typiecal practical radar
equipments and a discussion of the uses
and principles of responder methods.
The exposition and survey of principles
underlying radar design is intended to
help readers who have found so much
detailed information perplexing, by
indicating the common factors in the
various radar material developed and
used during the war. Emphasis is
placed on factors determining the per-
formance of some particular radar
equipment, and those determining its
suitability for a specified purpose,
rather than the detailed behaviour of
its component parts.

"SOURCES OF ENGINEERING
INFORMATION®. Blanche H. Dalton.

FEBRUARY, 1949

Published by University of California

Press, Berkeley and Los Angeles,
California. 109 pages. $4.00.
This compilation is the revised

edition of a syllabus originally written
to be used with lectures on the use of
the library presented for engineering,
faculty members and graduate students
of the University of California who
wished to make effective use of library
facilities when doing research. It is a
practical guide to engineering literature
and data and is designed as a concise
reference.

The arrangement, based on studies of
the use of an actual library collection,
enables one to find the key to all
research previously published in a
particular field by turning directly to
the topic. The volume includes informa-
tion on every type of engineering—
aeronauties, electronices, illumination,
electrical engineering, mechanical engi-
neering, metals and metallurgy, petro-
leum engineering, mining engineering,
civil engineering, materials testing,
ventilation, hydromechanics, ete.

As librarian of the Engineering
Library of the University of California,
the author has had wide experience in
dealing with problems arising from
research work, and is well equipped to
deal with this subject.

“*SPHERICAL HARMONICUS™,
T. M. MacRobert. Published by Dover
Publications, 1780 Broadway, New
York 19, New York. 372 pages. $4.50.

A second completely revised edition,
this volume contains the elements of the
theory of spherical harmonics for
students who have a good working
knowledge of ecalculus but are not
familiar with the method of contour
integration or the modern theory of
functions of a real variable. This
edition has extended the theory to
functions whose orders are any real
numbers whatever, and added two new
chapters which deal with some
properties of the hyper-geometrie
funetion and an account of the as-
sociated Legendre functions of general
real degree and order. A set of mis-
cellaneous examples, arranged to
correspond with the order of the text
has also been included.

Other chapters include an elementary
account of the theory of Fourier series,
applications of this to conduction of
heat and vibrations of strings, and
Bessel functions. Throughout the book,
considerable space has been devoted to
applications in mathematical physics
and engineering, particularly to prob-
lems of mechanical vibrations, heat
conduction, potential theory and electro-
staties. @

LECTROVOICE-GE-JFD-IRC

— LITTLEFUSE — MEISSNER

ATIONAL — OHMITE — RCA -
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NATIONAL ELECTRONICS CONFERENCE

G. H. Fett, Professor of Electrical
Engineering of the University of II-
linois, and newly elected president of
the 1949 National Electronics Confer-
ence, announced that the next meet-
ing will be held September 26, 27 and
28 at the Edgewater Beach in Chicago.
A. W. Graf, Chicago patent attorney,
was named chairman of the board of
directors. Other new officers and direc-
tors are: Executive Vice-President,
O. D. Westerberg, Commonwealth Edi-
son Company; Secretary, Karl Kramer,
Jensen Manufacturing Company; Treas-
urer, Dr. R. R. Buss, Assistant Profes-
sor of Electrical Engineering, North-
western University.

Committee chairmen and conference
directors are as follows: Program: Dr.
L. T. DeVore, University of Illinois;
Publicity: James W. Armsey, Illinois
Institute of Technology; Publications:
P. K. Hudson, University of Illinois;
Arrangements: James L. Murphy, Ar-
mour Research Foundation of Illinois
Institute of Technology; Exhibits: N.
Cohn, Leeds-Northrup Company and
Housing: C. M. Brentlinger, Western
Telegraph Company.

=0T

MEASURING NUCLEAR-VOLTAGE
THRESHOLDS

An investigation now being pursued
by engineers of Westinghouse Electric
Corporation, 306 Fourth Ave., Pitts-
burgh 30, Pa. is the accurate deter-
mination of the threshold voltages of
elements, i.e.,, the voltage at which arti-
ficial radioactive transformations com-
mence in a nuclear reaction. These have
been measured before, but not to the
high degree of accuracy that scientists
require.

The equipment used consists in part
of a 70 me. resonant tube through which
the ion stream from a Van de Graaff
generator is fed. The intensity-mod-
ulated ion beam produces r.f. voltages
by induction, and when these are 180
degrees out of phase, a minimum re-
ceiver signal results. At these points
the voltage can be calculated from
known and meter values by means of
a relatively simple formula.

COORDINATE RADIO
INDUSTRY STANDARDS

Following the decision to reactivate
the American Standards Association
sectional committee on radio for the
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purpose of promoting interchangeabil-
ity of civilian and Joint Army-Navy
components, L. G. Cumming, technical
secretary of the Institute of Radio En-
gineers, was appointed secretary of
the group.

The committee on Radio C16, spon-
sored by the Institute of Radio Engi-
neers, faces the problem of reviewing
JAN specifications to coordinate them
with civilian standards where possible.
In the event of national emergency, this
trend should facilitate and expedite
procurement of a wide range of radio
and electronic components.

INSTITUTE OF RADIO ENGINEERS

March 7 to 10, the Hotel Commodore
and Grand Central Palace in New York
City will be the scene of the 1949 na-
tional convention of the IRE. Since so
much of modern life and living is based
upon electronics, “Radio-Electronics—
Servant of Mankind” will be the theme
of a program combining technical ses-
sions, social events and manufacturers’
exhibits. Television will be thoroughly
covered.

The IRE’s incoming president, Stuart
L. Bailey, will be honored by a lunch-
eon, and at the banquet the thirty-
one members newly elevated to Fellow
for their contributions to radio will
be welcomed. Dr. Karl Spangenberg
will deliver a speech of acceptance in
their behalf.

Among the nearly two hundred ex-
hibits of the latest outstanding develop-
ments and products of postwar re-
search will be a center devoted entirely
to nuclear instrumentation.

INDELCO

A new firm in the field of electronics
is the Industrial Electronic Company,
Inc., Hanover, Mass., formed to produce
high quality industrial electronic con-
trols of exceptionally rugged construec-
tion. The company is also equipped to
do sub-contract work on small electrical
or mechanical assemblies. Officers in-
clude Clifton Andrews and Harold
King.

RMA AND IRE SPRING MEETING

Virgil M. Graham, director of tech-
nical relations for Sylvania FElectric
Products Inc. of Emporium, Pa., an-
nounced that the Fourth Annual Spring
Meeting of the RMA and the IRE will
be held at the Benjamin Franklin Hotel,
Philadelphia, Pa., April 25, 26 and 27.
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According to Mr. Graham, who is also
chairman of the committee, the pro-
gram will include visits to Philco Tele-
vision Station WPTYV, and the RCA
plant at Camden, N. J. The banquet
will be held Tuesday evening, April 26.
NEW LITERATURE
Statistical Quality Control

Production tolerances in the design of
electronic systems are discussed in the
most recent addition to the Office of
Technical Services library on statistical
quality control. “Statistical Methods in
the Design and Development of Elec-
tronic Systems,” PB 94625, is available
from the Library of Congress, Photo-
duplication Service, Publication Board
Project, Washington 25, D. C., at $7.50
in photostat, $2.75 in microfilm. Remit-
tance should be payable to Librarian
of Congress.

“Quality Control Reports,” PB 27165,
at $2.00 per set, is available directly
from the Office of Technical Services,
Department of Commerce, Wash., check
or money order payable to Treasurer
of the U. S.

ElTronics, Inc.

Two bulletins, No. 485 and No. 486
on this firm’s line of Geiger-Miiller
counter sets and survey instruments are
available on request. For these and fu-
ture releases, address Mr. Frank J.
McGinnis, 922 Commercial Trust Build-
ing, Philadelphia 2, Pennsylvania.

Radioactivity and Tracer Methodology.

This hand book was prepared by the
Air Material Command of the U. S. Air
Forces. The main divisions are: Nuclei
and Radioactivity, Measurement of
Isotopes and Biological and Medical
Applications of Isotopes. Address re-
quests for PB 93615 to the Office of
Technical Services, Dept. of Commerce,
Washington 25, D. C., remittance pay-
able to Treasurer of U. S.

Secret Weapon Document

The “History of Radar,” prepared as
a non-public document, is now available
from the Office of Technical Services,
Dept. of Commerce, Washington, D. C.
It includes information hitherto clas-
sified as secret and, consequently, now
freed from security restrictions, is a
work of unmatched thoroughness. The
development of radar is traced from the
last century to the discovery of the
Breit-Tuve method used for measuring
the height of the ionosphere.

The manuscript is available at the
Library of Congress in four parts, at
the following prices: PB 93618, PB
93619, and PB 93620 at $9.00 each, and
PB 93621 at $4.50, in microfilm. Photo-
stat copies are $53.75, $55.00, $43.75,
and $13.75 respectively.
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AUTOMATIC RECORDING
SPECTRORADIOMETER

Sylvania  Electric
Emporium, Pa., has designed and built
a recording spectroradiometer which
will plot the full range of visible light
produced on a television viewing tube
screen.

It is believed that this new instru-
ment should prove a practical means of

Products  Ine.,

speeding the testing of commercial
television tubes. By measuring and re-
cording the degree of output of all vis-

ible light wavelengths progressively,
the process analyzes the components of
the light produced by tube screens, all
in 48 seconds for each tube,.

Scientific measurement heretofore has
been a time-consuming process. The
automatic recording spectroradiometer
does a complete and accurate job and
prints the result. This makes it prac-
tical as a quality control instrument,
and it should also prove valuable in
studying screen decay; that is, the de-
gree of persistence of light on the tele-
vision viewing tube screen.

* k%
ULTRASONIC “'STETHOSCOPE"

Westinghouse FElectric Corporation,
306 Fourth Ave., Pittsburgh 30, Pa.,
has devised an ultrasonic “stethoscope”

engineers to

which will enable their
examine solid pieces of steel by means
of sound waves and thus assure flaw-
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less quality in giant electric generators.

By means of this new technique, ultra-
high-frequency sound waves are trans-
mitted through massive steel parts.
Electrical impulses are changed into
sound waves and when projected
through the metal reveal tiny cracks,
cavities or foreign particles. They re-
flect sound back to the crystal and on
being converted inte electrical impulses,
these reflections appear as bright ver-
tical lines on the viewing screen of an
electronic receiver.

This new testing process is called
‘“ultrasonic” instead of ‘supersonic,”
because the word ‘“‘supersonic” refers
to speeds faster than sound, whereas
“ultrasonic” refers to sound waves at
frequencies beyond the range of hearing.

& £ *
SUPER SPEED X-RAY

While conducting research leading to
the development of high-speed x-ray
movies for analyzing the burning action
of fuel in a rocket, Westinghouse Re-
search Laboratories in Bloomfield, N. J.
attained exposures of 10 millionths of

a second on x-ray film moving at 150
frames a second. It was announced that
a special high voltage radar-type pulse
transformer and an electroric tube are
key units in making exposures of such
rapidity.

The electronic tube is flashed at 150,-

000 volts, and the flashes are repeated
after 150th of a second pauses to re-
charge the power supply equipment.
The tube used for x-ray movie work
is a 14-inch-long cylinder, which is im-

mersed, along with the radar-type
transformer, in an insulating cil bath
and is placed three feet from the
x-ray film.

f

Best Woy Ze M ake Ledler ﬁimM

Coil performance and the quality of the
bobbins you use are inseparable.

Spiral winding, heavy heat-treated com-
pression, swaged tube ends securely
locked, impregnation of complete assem-
bly, effect lower moisture absorption, de-
pendable insulation, closer sizing, room
forlargergauge, or morewire same gauge

in winding area, weight and space saving,

PRECISION PAPER TUBE CO.

Made to Your SPECIFICATIONS

Raund, square, oval, rectangular—any
zail shape. Write far somples in dielec-
wric kraft, fish poper, cellulose acetate,
or cambinations. Also mfrs, of dielectric
naper tubes, oll forms. Ask for new
Mandrel list—many new sizes.

2063 West Charleston 5¢
Chicago 47, I

Plgrﬂ'Nn J‘ T?Lhnp:l 5S¢
ord, Co
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Induction Heater

(Continued from page 15)
supply. This was the correct procedure
whether the oscillator circuit was of
the shunt-fed or series-fed type.

In this method of measurement, the
important formula which must be con-
sidered is:

P=W-—-L . (3)

where W is the input power to the os-
cillator circuit, L is the power loss in
this eircuit and P is the power output.
To determine the quantity L, special
care and equipment must be applied.
The loss L consists of the rate of dissi-
pating heat energy due to the I’R loss at
the anode and finally the I°R loss in the
tank circuit conductors. All of these
losses appear in the form of heat ener-
gy absorbed by the water in the cooling
system. In order to remove the heat
energy from the water-cooled tubes and
tank-circuit conductors, it is necessary
to force water through the cooling sys-
tem with the aid of a centrifugal pump.
The general layout of the system for
measuring L is shown in Fig. 7, with
the pump circulating water in the closed
system. The quantity of water in the
piping system was negligible compared
with the 100 gallons in the water tank.
If, however, this added error must be
eliminated, the quantity of water in the
pipe and jacket should be measured and
added to the quantity of water in the
tank.

As an illustration, one system tested
using this set-up had 110 gallons of
water and required that the water cir-
culate through the tube jacket at 8

Fig 12,

Assembled calorimeter.

gallons per minute. The time required
to completely circulate the water once
was 13.75 minutes with the tests actual-
ly running for 20 minutes. In one
test it was found that the temperature
rise in 20 minutes of the 110 gallons
of water was 18.2°F. This represented
a dissipation of 536 BTU per minute,
or 14.75 kw. The total input power to
the oscillator tube in this test was
measured as 35.0 kw., giving an output
power [Eqt. (3)] of 20.25 kw.

The foregoing measurements were
performed simultaneously with another
method deseribed as the calorimeter
method.

The calorimeter used in these tests
is shown assembled in Fig. 12 and con-
sisted of low carbon, magnetic steel tub-
ing. The calorimeter replaces the nor-
mal load of the induction heating unit,
as shown in Fig. 9. The tap water sup-
ply was connected to the calorimeter
hose and water forced through it at the
rate of 3.20 gallons per minute. With
the aid of the thermometers, the inlet
water and outlet water temperatures
were measured and the flow meter indi-
cated the number of gallons of water
flowing per minute. This information
was sufficient to compute the number of
kilowatts of power delivered to the calo-
rimeter by referring to the nomogram
in Fig. 6. The actual readings of the
instruments during one of these tests
were: inlet water temperature, 16°C.;
outlet water temperature, 41°C.; rate
of flow, 3.20 gallons per minute. The
power output of the induction heating
unit was then obtained with the aid of
Fig. 6 by locating the point correspond-
ing to 3.20 gallons per minute and also
the point for a 25°C. rise in water
temperature through the calorimeter.
The former point lies along the abscissa
and the latter along the left ordinate.
To determine the power output in kilo-
watts, a straight-edge is placed along
the two points and the intersection of
this line and the right ordinate labeled,
“Power in Kilowatts” is observed. The
point of intersection is 21.4 kw., which
checks very well with the calculated
value of 20.25 kw. obtained by consider-
ing the power loss absorbed by the tube
cooling water.

To determine the power range of a
calorimeter it is interesting to estimate
the maximum power advisable to supply
a calorimeter of a given size. If less
than this caleulated power is supplied
to the calorimeter, nothing harmful can
happen; however, if more than the cal-
culated maximum is supplied, the outer
surface of the calorimeter will become
red hot and severely oxidized.

The formula used for the purpose of
evaluating the maximum power is:

2r k(T — TR h

pw.— 27k (Te —
h 56.8d

- (4)
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Fig. 11. Typical 1 millivolt scale
modified to read kw. of output power
using iron-constantan thermocouples.

where k is the coefficient of thermal
conductivity, B the mean radius of the
steel tubing, k the height of the heated
portion of the cylindrical tubing, d the
thickness of the heated portion, T, the
inside wall temperature and 7, the
maximum advisable outer wall temp.

The calorimeter shown in Fig. 12 had
the following dimensions; R equal to
.815”, k equal to 9.17 BTU/ft.*/C./
in./min., h equal to 0.75” and d equal to
0.060”. The inside wall temperature is
considered to rise to a maximum of
100°C. while the outside wall tempera-
ture should not exceed 550°C.

The inside wall temperature will gen-
erally not exceed 100°C., since the cool-
ing water is passing the inner wall sur-
face with a very high velocity. The
means of obtaining the high water ve-
locity is shown in the photograph of the
disassembled calorimeter, identified as
Fig. 10. The large plug of brass re-
duces the cross-sectional area thereby
producing a high water velocity at the
inner wall surface. The position of the
brass plug as well as the baffles with
respect to the working section of the
calorimeter is shown in Fig. 1.

Substituting these numerical values
in Eqt. (4), the maximum power ad-
visable is found to be 27 kw. If more
than 27 kw. are supplied to the calori-
meter, the outside wall temperature
will exceed 550°C. and considerable oxi-
dation of the steel will result. No other
harmful effects will oceur unless there
is insufficient cooling water.

An added feature to the above calorim-
eter setup was achieved by replacing
the mercury thermometers with iron-
constantan thermocouples. The thermo-
couples were connected series opposing
so that the voltage across the terminals
shown in Fig. 8 was proportional to the
difference of the inlet and outlet water
temperatures. These terminals were
then connected to a millivoltmeter move-
ment. Using the calibration curve of
Fig. 5 for the iron-constantan thermo-
couples the difference in the tempera-
ture was read directly. To eliminate
reading the millivolt scale and the
thermocouple calibration curves, a series
of power scales was marked on the
millivoltmeter scale, determined by the
rates of water flow. Thus, for example,
the particular rates of water flow were
selected as 1.0, 2.0. and 3.0 gallons per
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minute. A copy of this scale is shown
in Fig. 11 where the millivolt scale is
included as well as the power scales.

By reviewing the foregoing discussion
of different methods for measuring and
determining the r.f. power output of
induction heating units, it is quite obvi-
ous that the calorimeter method is by
far the most adaptable as well as the
most reliable. The calorimeter may be
connected from one heating unit to an-
other for test without introducing
changes in calibration, which is not
generally true of other methods. Final-
ly, it is possible to change the imped-
ance load on the heating unit by first
testing with a calorimeter made from
a magnetic steel and then with one
made from a non-magnetic stainless
steel. The first test will yield results
which correspond to a low impedance
while the latter will correspond to a
high impedance load. The performance
at these two extreme conditions must
not be overlooked when considering the
adaptability of a given induction heat-
ing unit for general manufacturing

purposes.
REFERENCES:

1. Whiteman, R. A.. “Current Transformers
in Induction Heating.,” RADIO-ELECTRONIC
ENGINEERING, April, 1947,

2. Brown., Epstein, and Peterson, Proceedinga

of the IRE, August, 1943.
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Transmission Set
(Continued from page 15)

tary switch) places the output load
multiple jacks across the load jacks
with (1) a parallel 600 ohm resistive
load, (2) a 250 ohm resistive load or
(3) with no load. Loading the secondary
of the output transformer is desirable
for certain tests involving transmission
line measurements or in other applica-
tions where the measuring set output is
terminated only in the VU meter. The
two additional switch positions cut the
multiple jacks from the output circuit
and connect a 600 ohm or 250 ohm re-
sistive load, respectively, across the
multiple jacks only. This allows the
multiple jacks to be used as the termi-
nating load for the equipment under

Fig. 5.

g e

g
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test. The balanced circuit used through-
out the measuring set allows uniform
results both with balanced and unbal-
anced equipment.

In the measuring set-up combination
shown in Fig. 1, it was found advanta-
geous to insert a fixed 10 db. attenuator
between the input and input multiple
jacks of the 1-B. The audio oscillator
output can then be fed directly into the
1-B input jacks and the distortion-noise
meter input taken from the input multi-
ple jacks at a 10 db. reduction in signal
level. This permits the calibration con-
trol of the distortion-noise meter to be
run at a correspondingly higher setting,
which in this instance resulted in easier
and less critical control adjustment.

The 1-B panel is regular #¢” x 83”7 x
19” aluminum stock. The unusually
neat appearance was made possible by
drilling all mounting holes from the
lLiackside of the panel so that they pene-
trated to within about 146" of the front
panel surface. Proper depth of these
holes was determined by drilling a small
piece of sample stock until the proper
depth was acquired. A good drill press
was used to insure perfect alignment
and 75" high-speed drill bits used. The
holes were then carefully tapped to re-
ceive 042" brass screws. This particular
size allowed almost three turns of each
screw, just enough to permit good hold-
ing action without danger of stripping.
Mounting brackets were made for the
fixed source attenuators and for the
load transformer. Stand-off spacers
were cut from %” copper tubing (no
brass was available) for proper mount-
ing and alignment of the jacks. After a
full-scale drawing of the panel design
was completed, the blank panels were
sent to local concerns for spraying and
engraving. A professional, matching
panel, at reasonable cost, is the result.
After all parts were mounted, the wir-
ing was channeled and laced to prevent
vibration and circuit interaction.

A typical set-up for broadcast audio
measurements is shown in Fig. 2. The
VU meter switch is set to “input” and
the oscillator output adjusted to read

Under-chassis view shows channeled and laced wiring.
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MEASUREMENTS
CORPORATION
Mdel 59

>

MEGACYCLE
METER

Radio's newest, multi-purpose instrument con-
sisting of a grid-dip oscillator connected to its
power supply by a flexible cord.

Check these applications:
o For determining the resonant frequency of
tuned circuits, ontennas, transmission
lines, by-pass condensers, chokes, coils.

o For measuring pacit , i y
Q, mutualinductance.

e For preliminary tracking and alignment
of receivers.

e As an auxiliary signel generator; modu-
lated or vnmodulated.

e For antenna tuning and transmitier neu-
tralizing, power off.

o Forl ocating porasitic circuits and spurious
resonances.

e As a low sensitivity receiver for signal
fracing.

SPECIFICATIONS:

Power Unit: 54’ wide;
6% high; 72" deep.

MANUFACTURERS OF
Standard Signal Generators

Puise Generators Oscillator  Unit: 334"
FM Signal Generators diameter; 2" deep.
Square Wave Generators FREQUENCY:

Vacuum Tube Voltmeters

URF Radio Noise & Field
Strength Meters

2.2 me. to 400 mc.;
seven plug-in coils.

Capacity Bridges . wM OD,:;':TION’
Megohm Meters oy cycles; or

Phase Sequence Indicators

Television and FM Test
Equipment

POWER SUPPLY:

110-120 volts, 50-40
cycles; 20 watts.

MEASUREMENTS CORPORATION

BOONTON 0 NEW JERSEY
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the desired reference level. This value is
then kept constant for all frequencies.
The correct amount of attenuation is
then switched into the circuit, about 50
to 65 db. for preamplifiers and about 10
to 20 db. for line or output amplifiers,
and the output meter patched in and set
to the same reference level. The ampli-
fier gain in db. is then equal to the
amount of attenuation in the measuring
circuit. Amplifier loss, mismatch loss,
ete., may be determined in the same
manner.

Frequency-response measurements are
made by holding one of the VU meters
at reference level and noting the varia-
tion in db. of the other. Usually the in-
put meter is used as reference unless
appreciable limiting or compressing ac-
tion is present in the amplifier system.
In this case the output VU meter
should be held at reference level and
variations read on the input meter.

Distortion readings are made by
feeding a signal frequency as above
and connecting the amplifier output to
the distortion-noise meter input. Cali-
bration and control adjustment is car-
ried out in accordance with the operat-
ing instructions of the particular noise
meter being used. Distortion percentage
is usually read directly on the meter
scale. For noise readings, the signal fre-
quency is removed and the amplifier
input either shorted out or terminated
with the proper resistive load. The resid-
ual noise is then read on the distortion-
noise meter.

At the present time, three of the 1-B
transmission measuring sets are in use.
One is permanently rack-mounted with
its associated distortion-noise meter and
audio oscillator in the master-control
room of WKRC’s transmitter; the sec-
ond is similarly mounted at the WCTS-
FM transmitter. The third set (Fig. 1)
is mounted on a portable dolly with an
RCA Distortion-Noise Meter and an
RCA Beat-Frequency Oscillator. The
dolly is equipped with ball-bearing, rub-
ber-tired rollers and can be moved verv
quickly from one studio to another. The
flat top of the equipment cabinet sup-
ports a tube tester (not shown) to make
a completely self-contained test unit.

Development of the 1-B measuring
set was under the general supervision
of George A. Wilson, Chief Engineer of
WKRC, WCTS-FM and WKRC-TV,
and was carried out by W. H. Ken-
nedy (Supervisor) and engineers Har-
old Magee (who also developed the pres-
ent design), Eldon G. Bisbee, Jack Hoh-
man, James Ringland and the author.
Its operation has more than justified
the time spent in its design and con-
struction.

REFERENCES
1. FCC “Standards of Good Engineering Prac-
tice for FM Stations.””
2. RMA Standards Proosal Number 186, Jan-
uary 15, 1947.
=@
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Industrial Television
(Continued from page 6)

gain as possible, 200 volts per stage has
been used on the utiliscope. If the multi-
plier in a particular tube happens to
have an extremely high gain, it is
quite probable that the last stages of
the multiplier will be subject to current
saturation. However, if a tube was used
which had a comparatively low gain
multiplier, it would be necessary to op-
erate the stages at 200 volts in order
to get more than ample video from the
dissector at all usable light levels. To
take care of the multiplier from tube
to tube, as well as to provide a means
for getting maximum peak to peak video
signal from the dissector multiplier
under various light conditions, a video
overload control is used in conjunction
with the multiplier. This control simply
varies the gain of one of the earlier
stages in the multiplier over wide
limits. Since the saturation problem
only concerns the last two or three
multiplier stages, the control is used on
stage #6.

Fig. 6 shows the saturation a little
more clearly. Referring to the figure,
the x coordinate shows the light on the
photosensitive cathode while the ¥
coordinate shows the collector current
for varying amounts of light. Curve A4
is a plot of the cathode current as it
varies with light. If there is no multi-
plier saturation, the collector current
should follow the same characteristics
as this curve. Curve C illustrates the
saturation of the multiplier when using
200 volts per stage on this particular
dissector. It will be noted that satura-
tion occurs at a variac setting of ap-
proximately 30 volts. Curve B shows
the collector current curve for the case
when the gain of stage #6 has been
considerably reduced by dropping the
voltage between multiplier stage #5
and #6. It will be noted that this
curve is relatively linear up to the max-
imum variac setting. Incidentally the
variac voltage shown is the voltage
which was supplied to a small slide
projector. The light from this projector
was then projected on the cathode of
the dissector. Referring again to the
curve, it can be seen that if the light
on the cathode varied between 50 and
100, the actual collector current change
would be only about .3 ma. However,
with the gain decreased in stage #86,

PHOTO CREDITS
Pages
3,4,5,30....Farnsworth Research
Corp.
T, 8. . General Electrie Co.
16,0t Tel-Instrument Co.
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Fig. 11,

Side view of camera unit.

the collector current change would be
approximately 1.2 ma., or four times
the video output. If the light were to
swing between the values of approx-
imately 20 and 80 or 90, it can readily
be seen that the points which corre-
spond to maximum light on the cathode
would be erushed and the picture would
have a washed-out appearance.

Fig. 5 shows a block diagram of the
deflection unit. V: is used as the vertical
scanning oscillator for the dissector
operating at a frequency of 60 cycles.
In order to obtain a synchronizing pulse,
a small amount of 120 cycles from the
power supply rectifier is fed into a
grid of the vertical oscillator. An in-
tegrating circuit is placed across the
saw-tooth developed by the scanning
oscillator in order to derive a 60 cycle
pulse, which is later used for blanking
and synchronizing of the monitor. The
developed saw-tooth is then fed to Vo,
the vertical scan amplifier, where it is
amplified. Output of the vertical scan-
ning amplifier then feeds the dissector
vertical deflection coils through a
matching transformer. The vertical de-
flection coil has an inductance of ap-
proximately 1 millihenry. V. is the
horizontal seanning tube which fur-
nishes the horizontal scan for the dis-
sector, and a horizontal pulse which is
used for synchronizing the monitor, as
well as a pulse which is later shaped
and used as the horizontal blanking
pulse. (This circuit will be discussed
later.) The beam relaxor, as it is called,
also furnishes a pulse which has a peak
amplitude of approximately 3 kilovolts
which is rectified by V, to supply 2 kv.
d.c. to the dissector multiplier.

Fig. 12 shows the beam relaxor and
high voltage circuit a little more in de-
tail.* This circuit operates at a fre-

*See—“A Deflection-type H. V. Power Supply
for Television Receivers.”” Rapio-ELECTRONIC EN-
GINEERING edition of Rapio NEws. June 1946.
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quency of approximately 15,750 cycles.
The oscillator is an L/R type in which
the frequency determining constants
are the dynamic plate resistance of the
tube and the plate circuit inductance.
Actually the deflection coils, which are
directly across the grid side of the
transformer, and the stepup ratio of
the transformer, determine the induct-
ance in the plate circuit. Impedance of
the horizontal deflection coil is approx-
imately 2 millihenries. The turns ratio
of the beam relaxor transformer is
approximately 6 to 1. The operating
dynamic resistance of the 6L6 is ap-
proximately 1000 ohms. This oscillator
develops an impulse across the plate
circuit which has a peak value of ap-
proximately 2000 volts. The grid wave
is the same in form as the plate wave,
and has an amplitude of approximately
400 volts. The linearizing circuit which
is placed in parallel with the deflection
coils is to remove overshoot which ap-
pears at the end of each pulse. Width
of this pulse is approximately 10 mi-
croseconds. The frequency of the beam
relaxor can most readily be controlled
by varying the cathode resistance. In
this case a fixed resistance is used in
the cathode circuit inasmuch as the
frequency of 15.75 ke. is not critical
and a deviation of as much as plus or
minus 500 cycles will make no difference.

An additional winding is placed on
the beam relaxor transformer in order
to raise the 2 kv. plate impulse to ap-
proximately 3 kv. This 3 kv. pulse is
then rectified by the high voltage recti-
fier V. to supply the d.c. voltage for
the dissector multiplier.

Referring once again to Fig. 5, V, is
used for distributing out, at low imped-
ance, horizontal and vertical synchro-
nizing pulses to the monitor. The hor-
izontal pulses obtained from the grid
of the beam relaxor are divided down to
approximately 40 volts where they are
fed into the grid of one section of V..
These horizontal pulses are then taken
from the cathode of this tube and used

Fig. 12. Beam relaxor
and high voltage circuit.
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for snychronizing the monitor hor-
izontal oscillator. The other half of Vs
is used to give a low impedance output
source for the vertical synchronizing
pulses. These same horizontal and verti-
cal pulses which are fed to the sync out-
put tubes are also fed to Vs, the hori-
zontal and vertical blanking mixer and
mixer injector. The function of this
tube is to shape, mix, and clip the blank-
ing pulses. These blanking signals are
then fed to V., the first half of which
is used as a blanking injector and auto-
matic black level setter, and the second
half is used as a video amplifier. To
better understand this circuit, refer
to Fig. 9. It can be seen that the hori-
zontal and vertical signals are fed to the
grid of the first half of V. These sig-
nals are then clipped in this section and
fed to the second section of V. This
section is used as a cathode follower.
The 80 ohm cathode resistor is chosen so
as to give approximately 5 volts peak
blanking pulses at this point. Although
these pulses are clipped in the first sec-
tion of Vs, it is necessary that the am-
plitude of these pulses on the cathode
of Vs be no greater than necessary. If
the amplitude of these pulses is ex-
tremely great, there will be a small
amount of horizontal pulse fed through
Vz due to the grid-cathode capacitance
of the tube. This small capacitance will

cause the signal fed through to be dif- -

ferentiated, which will give a small
negative pip in the video. This will |
show up as a bright bar on the leading |
edge of the picture.

The d.c. voltage developed across the |
dissector collector load resistor due to|
random noise in the dissector will re- |
main a constant value. Any light which |
strikes the cathode will cause a corres-
ponding increase in collector current,;
hence increased negative voltage of col-
lector. Since more light causes more
electrons to flow to the collector, the col- I
lector becomes more negative with re-
spect to ground. |

The initial clipping level of the level
setter can be set by applying just
enough positive voltage to the cathode
of V: to allow only a very small amount
of the blanking pulses to come through.
Any light on the dissector cathode will
then cause more negative voltage to
appear at the clipper cathode, which |
will pass through the diode, so the
pedestal will always be full but no video
can ever extend beyond black level.

Referring once again to Fig. 5, 1.
is used as the second video amplifier
and cathode follower output tube. The
cathode follower is designed to work
into a 100 ohm line.

Fig. 10 shows a schematic of the|
monitor. The deflection circuits for the
monitor are very similar to those used
in the camera. The deflection yoke has
an impedance of approximately 2 mh. |

ENGINEERING DEPT.

waana amaericanradinhistory com

and is matched to the vertical output
amplifier by a transformer. Horizontal
sync signals are amplified by a 6SN7
and this amplified pulse is injected into
the screen of the beam relaxor by using
a common impedance in the sync ampli-
fier plate and beam relaxor screen. The
one basic difference between the moni-
tor and camera unit is that the high
voltage needed for the cathode ray tube
is positive and should be between 6 and
8 kilovolts. This voltage could be ob-
tained by the use of one 8016 rectifier;
however, it was felt that the additional
safety factor obtained by using two rec-
tifiers in a voltage doubler circuit was
well worthwhile in view of the service
requirements of the equipment. A 6AC7
is used as a video amplifier in order to
raise the video level to approximately
15 volts peak to peak.

Although the equipment was initially
designed for use in conjunction with the
water gauges at power plants, there
have been many uses for this type
equipment. One of the most recent and
probably most interesting is that one
of these units had been subjected to in-
tensive radiation in one of the places
where a large amount of atomic re-
search is being carried on. It was found
that the radiation had no effect on the
equipment and that it can be used as

an aid in atomic research. —n DA
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cn Power Driving

Engineering and Production Executives vote this award to CLUTCH HEAD
Screws on the score of production increases ranging from 15% to 50%. .. plus
the added savings accruing from the elimination of costly skid damage and,
of burred or chewed-up heads. On the basis of experience resulting from
change-over from other types of recessed head screws, here is how these users
score CLUTCH HEAD supremacy:

High visibility of the clutch recess inspires operator confidence for un-
1 hesitating faster driving, while dead-center entry with the Center
Pivot Column prevents driver canting. Straight driving is automatic

. hence no burred or chewed-up heads.

Absence of “ride-out,” due to CLUTCH HEAD’S non-tapered driving en-
2 gagement, checks out hazard of driver skidding. Freedom from end

pressure makes driving effortless, safer and smoother for a stepped
i up tempo.

3 The Lock-On to check out fumble spots . . . screw and bit locking as a
unit to permit one-handed reaching and driving from any angle.

The unequalled durability of the Type ‘“A” Bit with a record of driving
4 214,000 screws non-stop . . . plus the economy of its repeatable recon-
ditioning in a simple 60-second operation.

5 The importance of CLUTCH HEAD’S basic design for common screwdriver
operation .., tosimplify adjustments and cure field service “headaches.”

Make your own test of these exclusive CLUTCH HEAD features. Ask us to mail you screw
assortment, sample Type “A” Bit and illustrated Brochure.

UNITED SCREW AND BOLT CORPORATION

CLEVELAND 2 CHICAGO 8 NEW YORK 7
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February,

DOWN

1. ALL ELEMENT CHECK — Thor-
ough conclusive test of tube elements,
shields and taps. The only commer-
cial tester to get at each tube pin and
make an open and short check.

2. NO HUNTING FOR SOCKETS
—No plugging into wrong socket.
Circuit flexibility requires only one
socket for each type of tube base.

3. CIRCUIT CLARITY — Lever
switch numbering corresponds to
RMA tube pin numbers, connected to
bring out each active tube element. A
simple up or down motion of the
lever instantly makes the connection.

4. OPERATION SIMPLICITY —
Minimum of control settings plus
straightforward arrangement of this
outstanding emission circuit. Gener-
ally not more than five of the 10 lever
switches need be set.

5. “PICTURE” YOUR CIRCUIT
—Assures confidence in tests and en-
ables special tube checks for balanced
circuits, special loads, etc. “Trick”
switching circuits make it more dif-
ficult for the serviceman to “'picture”
his test circuit.

6. SET UP YOUR OWN TEST FOR
NEW TUBES — The “pictured”
circuit and straightforward test pro-
cedures enable the user to set up data
for new tubes. A feature rarely found
in commercial type tube testers.

7. INDIVIDUAL CONTROL FOR
EACH TUBE ELEMENT — Takes
careofroamingelements,dual cathode
structures, multi-purpose tubes, etc.,
in addition to standard value tests.

MODEL 3480 $98

SEE AT YOUR RADIO PARTS DISTRIBUTOR OR FOR MORE INFORMATION ... WRITE

TRIPLETT ELECTRICAL INSTRUMENT COMPANY + BLUFFTON, OHIO, U.S.A.

In Conado: Triplett Instruments of Conodc, Georgetown, Ontario

1949

Lever Switching Connects Each Tube Pin to Proper Circuit

cimeur
SWITOH

e

FLAMENT
SWITCH

3...U.S.A. Dealer Net

ALL SOCKETS WIRED b4 SEQUENCE.
RMA NUNBER| T0).2 ¥02 3T

e, TUBE TESTER MDEL 3413

Triplett lever switcking
circait arrengamant has 7
dist:nct acvaaitages con-
tributing te meximum lex-
ibilizy, simplicity of opera-
tion and anti-obsoleseace.

oo NET DEALER
e ST PRICE $6675
LR S ) w peTtd

... Combination
Volt-Ohm-Mil-Ammeter Model 3480

This tester combines the Tube Tester Model 3413 with complete
facilities for voltage current and resistance analyses . . . a real
economy for those shops requiring & combination fube tester and
volt-ohm-mil-ammeter . . . Attractive two tone meta! case with
detachable hinged cover . . .

TECH DATA
D. C. Volts: 0-3:12-60-300-1200, at 10,000 Onms/Volt.
A. C. Volts: 0-3-12-60-300-1200, at 2,000 Ohms/Volt.
D. C. Amps: 0-12, at 250 Millivolts.
D. C. Milliamps: 0-1.2-12-120, at 250 Millivolts.
Ohms: 2-1000-10,000 (10-100 at center scale).
Megohms: 0-1-50 (10,000-500,000 Ohms center scale).
Output. Qutput Jacks, Condenser in series with A. C. Volt ranges.
Scale: 5.6” long on top scale arc. 0-1000 Chms and 2-50 Meyohms «n top arc.
0-12-60-300 A. C. and D. C. Volt figures are on four separate arcs. Scale
markings are black on white except A. C. are red on white; D-1X Qhms scale
is green on white.

wn americanradiohistorv.com
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Mail Centers

To Speed Orders

LAFAYETTE-CONCORD

ELECTRO% NEWS

29 Years of Service—500,000 Satisfied Customers

GET IN ON THIS SOCKO MAG DEAL!

“RADIO MAINTENANCE’ OFFERS SPECIAL

BARGAIN HQ.
IN CHICAGO

What happens when the out-of-town radio
man hits Chicago? Usually, the Mrs. heads
for Marshall Field's . . . and the Mr. goes
straight to Lafayette-Concord, either the,one
on Jackson Boulevard or the West Madison
St. place. (Matter of fact, L-C even gets pri-
ority over the burlesque on lower State St.!)

The West Madison Street outlet is one of the
newest and neatest layouts in all Chicago.
But it's still as homey and comfortable as
an old felt hat. No matter how busy the
place is with local radio men rushing in to
pick up parts, there's always time to bat the
breeze with visitors from lowa or Kansas.

MAIL ORDERS SPEEDED
Mail orders are handled at the Jackson
Blvd. place. The orders pour in by the bushel
basket every day, and they're processed
right through the world's biggest radio sup-
ply organization, marked special all the way.

fhe Parts Counter ot
229 West Madison St Chicago

Usually by the same night, your order has
been filled, checked and double checked,
packed and sent winging on its way. Quite
an operation! Lafayette can do it, because
we're geared that way. We keep a tremen-
dous stockpile in Chicago so that you won't
be held up a minute. Thousands and thous-
ands of different items are held in instant
readiness including the hard-to-get things
a man could spend days looking sfor.

FRIENDLY, HELPFUL ADVICE

Lots of orders come in with pretty tough
problems attached, including some lulu’s on
TV and hi-fi! But it's all in a day’s work at
Lafayette-Concord . . . and we have a staff
of smart engineers who.sit in their own
private ivory tower and do nothing else
but help solve your technical problems.

REAL MONEY-SAVING VALUES

But most of all L-C customers go for the
rock-bottom prices, whether they order from
the mail order centers in Chicago, New
York and Atlanta , . . or shop in person at
any of the L-C outlets. With the cost of liv-
ing what it is. that’s a mighty important
consideration these days.

See Page 125 for L-C
Bargain Supplement!

ORDER BY MAIL OR SHOP IN PERSON
AT ONE OF THESE OUTLETS
NEW YORK CHICAGO

180 Sixth Ave. 901 W. Jackson Blvd.

642 E.Fordham Rd..Bronx 228 West Madison St.

ATLANTA BOSTON NEWARK
266 Peachtree St. 110 Federal St. 24 Central Ave.

4 WAYS T0 LOOK AT TELEVISION!

How do you get around the problem of con-
gestion that comes up when groups gather
around video? E. Burton Benjamin of New
York has come up with an interesting an-
swer. It's a d-screened, 360 degree, all-angle-
vision TV set, for which patent is now pend-
ing. This receiver can be encircled with
chairs so that up to 100 people can see the
action. Mr. Benjamin states that the 4-way
screening is achieved without quadrupling
the cost; using a single projected cathode
ray tube with a series of semi-silvered mir-
rors that reflect and transmit the image
from one projecting kinescope. Sounds like
a sensible idea for circular bars, theaters.
hotel lobbies and other public places.

THIS NEW BARGAIN BULLETIN

Maybe you think your eyes won't pop too,
when you see the new Lafayette bargain
bulletin, just off the press! Hundreds of
super-specials for service men at prices you
haven't seen since long before the war . . .
close-outs . . . odds and ends . . . limited
quantities . . . all sorts of parts and tools
that you can pick up at a fraction of the
original price!

Send for your copy NOW, so that you can
get first crack at the selection. Don't lose
a minute . . . this stuff is going to go fasty
Rush the coupon to us on a penny posteard.
We'll see to it that you get vour copy of
this “lower-the-cost-of-living” Bargain Bul-
ietin by return mazil. Act now!

@ T0 OUR REGULAR CUSTOMERS &
Don't write for the flyer if you are on
our mailing list, the January Flyer is
being rushed to you now!

SOLDER IRON BUY

100 WATT

HEAVY DUTY

U. L. LISTED LISTS FOR
$6.751

$969

while they ilast

Here’s your chance to pick up a fine 100-
wott Belden iron, at neorly two-thirds off!
Mfd. by Drake and Underwriters Listed.
Ideal for radios, switchboards and other
“close quarter’” work. Comes complete with
6-foot cord, stand. %” tip. Don‘t miss out
on a terrific Lafayette bargain!

No. 99N8000, Shpg. wt.

LAFAYETTE-CONCORD

THE WORLD’S LARGEST RADIO SUPPLY COMPANY

20

$2.00 BINDER FREE

WITH SUBSCRIPTION

TO ALL LAFAYETTE-CONCORD CUSTOMERS

HERE'S THE BEAUTIFUL BINDER
YOU GET FREE. WORTH OVER $2!
“RADIO MAINTENANCE” is the technical
“eye and ear” for thousands of veteran radio
servicemen and technicians. No matter how
busy they are, they always manage to find

time to go through every issue . .. even if
it's during lunch time. Because RADIO
MAINTENANCE is crammed with practi-
cal info that service men are thirsting for.
Just to give you an idea, here's the type of
article you'll find in RADIO MAINTENANCE:
TELEVISION SERIES: Complete instruction on
television from theory to troubleshooting,
installation and alignment.
AM SERIES: The biggest chunk of a service-
man’s business is still servicing AM sets.
Complete coverage on hints and kinks of
shop and field work.
FM SERIES: Keep up with the ever-increasing
importance of FM—new developments, new
working angles, new equipment.
SOUND EQUIPMENT SERIES: Get your share of
the thousands of dollars made each year
on PA installation and maintenance.
TEST EQUIPMENT SERIES: How to select, how to
operate and when to use different test units.
You can see what information like this is
worth to the busy service man. Why, the
time it can save you on a single job will pay
for the entire subscription! That’s why
Lafayette-Concord is glad to call your at-

tention to this unusual offer of Radio Main-
tenance Magazine.

The top-flight service man knows he has
to keep up with latest developments in
radio maintenance. He can’t afford to be
content with ‘what he knew last month.
Things are moving along too fast on TV
and hi-fi. New ideas and improved tech-
niques are percolating all over the place.

These new developments are worth money
to you. They can help you do a better job
with fewer headaches. They can help you
earn move per week without putting in
any additional hours!

Lafayette recognizes this. We know that
it's as important for you to get the latest
1n service pointers as it is to get a goed
buy on the parts you use. That's why
we’re bringing this offer of Radio Main-
tenance Magazine to your attention.

On the coupon below send in your two-
year subscription to RADIO MAINTE-
NANCE Magazine. You will receive free
of charge, a beautiful gold-inscribed ref-
erence binder —easily worth two dolars!
This binder is of heavy quality, with
boarded covers, built to take a lot of pun-
ishment around the shop without showing
it. It holds up to 18 issues of RADIO
MAINTENANCE Magazine . . . enables
you to keep all this money-making, time-
saving information at your fingertips,
available for instant reference!

AVAILABLE TO PRESENT SUBSCRIBERS

If you're already a subscriber to RADIO
MAINTENANCE, you can still get in on
the deal: Send your reorder for two more
years to Lafayette-Concord now, to get
under the wire for this unusual free offer.
This will enable you to receive the binder
with your next issue of RADIO MAIN-
TENANCE Magazine.

Send check or money order for $5.00
covering 2-year subscription to Lafayette-
Concord with coupon. Get it into the mail
NOW. It's the best investment a service
man can make!

Dept. RB-9B

O I want to get in on the special
dividend offer! Place with Radio Main-
tenance Magazine my 2 year subscrip-
tion, for which I enclose $5.00 in check
or money order. I am to receive the
$2 binder FREE OF CHARGE.

O Check here if subscription is re-
newal.

Name. ..

Address. ...

Lo R A

r-------.-

wWwWw-americanradiohistorv com

RUSH COUPON NOW!

LAFAYETTE-CONCORD, 100 Sixth Avenve, N. Y. 13
901 W. Jacksan Blvd., Chicago 7 ar 265 Peachtree St., Atlanta 3

segiZone A’

MAIL TODAY

O Rush FREE Bargain Bulletin.

O Rush FREE 180-page 1949 Lafa-
yette-Concord Catalog.

... State. .

EE SIS EEEEEEE NSl
RADIO & TELEVISION NEWS
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio
B Y

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Electronics in-
dustry! Trained Radio technicians are in constant and growing demand at
excellent pay—in Broadcasting, Communications, Television, Radar, Reseatch
Laboratories, Home Radio Service, etc. National Schools Master Shop Meth-
od Home Study Course, with rnewly added lessons and equipment, can train
you in your spare time, right in your own home, for these exciting oppor-
tunities. Our method has been proved by the remarkable success of Na-
tional Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schoofs Course includes
not only basic theory, but practical train-
ing as well—you learn by doing. We send
you complete standard equipment of pro-
fessional quality for building various ex-
perimental and test units. You advance
step by step until you are able to buill
the modern superheterodyne receiver
shown above, which is yours to keep and
enjoy. You perform more than 100 ex-
periments—build many types of circuits,
signal generator, low power radio trans-
mitter, audio oscillator, and other units.
The Free Books shown above tell you
more about it—send for them today!

NOW! New Professional Multitester Included!

This versatile testing instrument is port-
able and complete with test leads and
batteries. Simple to operate, accurate and
dependable. You will be able to quickly
locate trouble and adjust the most deli-
cate circuits. You can use the Multitester
at home or on service calls. It is de-
signed to measure AC and DC volts,
current, resistance and decibels, You will
be proud to own and use this valuable
‘professional instrument.

February, 1949

’:’ﬂP.{Sl TELewsroN |

LT TR ONST s

Lessons
and
Instruction

Material Are Up-to-date, Practical, Interesting.

National Schools Master Shop Method Home Training gives you basic and
advanced instruction in all phases of Radio, Television and Electronics. Each
lesson is made easy to understand by numerous illustrations and diagrams.
All instruction material has been developed and tested in our own shops and
laboratories, under the supervision of our own engineers and instructors. A
free sample lesson is yours upon request—use the coupon below.

You Get This and Other
Valuable Information in
the Free Sample Lesson:

Both Home Study and Resident
Training Offered

APPROVED FOR
VETERANS

-

Basic Receiver Circuits and How They Are
Jsed.

Construction of the Antenna Circuit.

llow Energy Is Picked Up by the Aerial.
Ilow B8ignal Currents Are Converted into
Nound.

. Bow the Tuning Condenser Operates.

. How the R-F Transformer Handles the Sig-
nal and other data, with diagrams and il-
lustrations,

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

SO acerd

Chack Coupon Below

21
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ror FIMI-TV

SERVICE REQUIREMENTS

ﬁre — at prices you can afford — are
five Laboratory Caliber Electronic

Test Instruments that you need

to insure efficient and profitable

AM - FM - TV servicing.

MODEL 900-A “,V.O M“AX""

The new “VOMAX” is_the truly universal
v.tv.m. — makes TV, FM and AM measure-
ments accurately — at highest meter resistance.
Giant meter, non-breakable glass;-45 ranges;
new single probe for a.c., d.c.. af., r.f., volts,
ohms, db. and current measurements. “VOMAX?”
can be used for measuring TV power supply
potentials up to 30 Kilovolts when used with
~our new High Voltage Adaptor Probe. Advanc-
ing far beyond its predecessor. choice of experts,
“VOMAX?” equips you with the world’s newest
and finest meter for only $68.50 net.

MODEL gp;  /NREIR
FM-AM Signa, GENERATOR %’

Choice of the big engin
eer

ing | .
of service 9 laboratories

echnicig
axXimum vafye 90 ::: 19136
. v

vt V'm-‘mefere

adjustable o

. to 1009 .

- adjustable g '0001/8 gmfhrude
g c. FM

Price only $116.50 net

Shielding,
modvulatio,
Sweep

; mulﬁple

MAIL POST CARD for new
catalog showing complete
line of Laboratory Caliber
Electronic Test instruments.

OVER 37 YEARS OF RADIO ENGTNEERING ACHIEVEMENT

T T nats- Sibier Co-, Shoee.

1240 MAIN ST., HARTFORD. 3, CONN
FACTORY OFFICE: 1249 MAIN ST., HARTFORD 3, CONN.

EXECUTIVE OFFICES:

22 RADIO & TELEVISION NEWS
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Your electronic equipment
is no hetter than

its smallest

component. ..

EAE

G

2. 2igur wik OFIMITE

CLOSE CONTROL RHEOSTATS

Here is the most extensive line of
rheostats offered today . . . 10
sizes, from 25 to 1000 watts, with

many resistance values. All-
ceramic construction. Windings
are locked in vitreous enamel.

VITREOUS ENAMELED RESISTORS

Resistors are wire wound on a ceramic

core, rigidly held in place, insulated,

and protected by vitreous enamel.

Even winding dissipates heat rapidly

—prevents hot spots. Many types, in
ratings from 5 to 200 watts.

i T ER R T {ii

DIVIDOHM ADJUSTABLE RESISTORS

- - . i .
Used as multi-tap resistors ,@4 = Single-layer wound on low
or voltage dividers. Nar- = o power factor steatite or
row strip of exposed winding ! ke molded plastic cores. Seven

provides contact surface for the stock sizes cover range 3 to

adjustable lug. Available in seven - - 20 me. Two units rated 600
sizes— 10 to 200 watts. . ma; all others 1000 ma.

MOLDED COMPOSITION POTENTIOMETER MOLDED COMPOSITION RESISTORS

A 2-watt molded composition Small and sturdy, these
“Little Devil” units come
/ﬁﬁ/ in 12,1, and 2-watt sizes.

unit with good margin of
100hms to 22 megohms.

safety. It is unaffected by
//{{l‘jﬁ/ Tol. = 10% and = 5%.
R

heat, cold, or moisture.
I 11 UHIBHINITT S 1

Resistance element is a
thick, solid-molded ring.
OHMITE MANUFACTURING CO. ORI
4884 Flournoy St., Chicago 44, 1l i
Write for (Catalog 7fo. 27 WP
K Be zcgét wth

RHEOSTATS +« RESISTORS « TAP SWITCHES - CHOKES ATTENUATORS

AR annanm

¥February, 1919 23
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For Pluylng Both Stun ard

30 DAYS TRIAL

NEW
SERIES 16

SUPER DE LUXE

AM-FM
CHASSIS

PANASONIC
SPEAKER

147

Here is the last word in radio engineer-
ing . . . a powerful, world-ranging, mag-
nificently-toned radio that is unsurpassed for
performance, selectivity, sensitivity, and advanced
engineering featuges. Uses these latest-type tubes, rectifier
and tuning indicator: three 7A7, three 7A4, two 7CS5, one 7A6, 4". :
one 7Q7, one 6BA6, one 6BE6, one 6C4, one 6ALS5, one 5U4, one 6US. 1\0 i \
Comes complete with satin stripe copper finish front panel attached, Magna- [.40

Tenna Loop Aerial and giant 144" Electro-Dynamic Panasonic Speaker. Requires }"

only a few minutes to install, plug in and play. o

AVAILABLE in Separate CHASSIS or Complete Consoles Like this 4'574 ; ) Olgz:ﬁ:?sms
Beautiful SYMPHONY GRAND Induding the

Exclusive Midwest

AM-FM RADIO PHONOGRAPH FLASH.0-MATIC

Volume and Band Indication
TELEVISION

with New DUAL-SPEED e
Avtomatic RECORD PLAYER i

Coil System

For Both STANDARD and LP RECORDS e e

ond many other features

A Magnificent musical instrument |

and a masterpiece of cabinet design. /
Uses Series 16 Super DeLuxe AM- zm 1 7we .
FM Chassis. Giant 1414” Panasonic

Speaker; Tri-Magnadyne Coil Sys- Send This Coupon Today—Write In Name and
tem; Built-in Loop Antenna. Other Address (Please Print) on Coupon or T¢ Postcard
luxurxous console and table model
cabinets available with Series 16, 12 g MIDWEST RADIO & TELEVISION CORP. n
and 8 chassis~op Easy Terms and :Depi, 377 909 Broadway, Cincinnati 2, QOhio :
. 30 Days Free Trial, : Please send me your new FREE 1949 Catalog. :
BUY DIRECT FROM FACTORY and SAVE! i .
AM -
H .
MIDWEST RADIO & TELEVISION CORP. s, :
909 Broadway, CINCINNATI 2, OHIO (8 P -
5 Gossssssssssssssssessnna e eesoeamansd
24 RADIO & TELEVISION NEWS
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SYLVANIA T

BES ARE RIGHT AT HOME

"IN THE FINEST HOME RECEIVERS

A o
A y%%h ¢
Benapy
Roaro
€ROSLEY

Fmerson
Radio

ESPEY
]FA]DA
Radlo
Fannsworth
GARDD © RADIO

GLOBE
hallicrafters

Heffman

MGSHGVOX

Molorvota
0|q%\pic
PHILCO
Regal
52ntine@

Sibrertone

CJ,;(IJZ?//Z

STROMBERG-
CARLSON

Jele-Torne
aD

Zéﬁ‘/—l[k
Westinghouse

February, 1949

Sub-miniatures, seven- and nine-pin
miniatures, standard types, and the
great Lock-In radio tubes are all in-
cluded in the famous Svlvania line . . . all represented
in the leading makes of home receivers—{rom portable
models to console combinations and television receivers.

It is the high quality of these Sylvania tubes that
has made them preferred . . . has made them famous
throughout the world.

For full information about Sylvania tubes, see a Syl-
vania Distributor, or write Sylvania Electric Products
Inc., Radio Tube Division, Emporium, Pa.

SYLVANIA
ELECIRIC

RADIO TUBES; CATHODE RAY TUBES; ELECTRDNIC DEVICES; FLUORESCENT
LAMPS, FIXTURES, WIRING DEVICES: PHOTDLAMPS; ELECTRIC LIGHT BULBS

25
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Space limitations in communications equipment
call for a new form factor in crystal temperature
stabilizers. Again, Bliley is first with the answer.
The new TCO-1 is a miniaturized crystal oven
which provides the high temperature stability
necessary for precision performance. The TCO-1
employs a Bliley type BH6 crystal unit which is
mounted internally. With this combination, fre-
quency stability maybe maintained within. 00017
over a wide ambient temperature range. This
crystal oven, with type BH6 crystal unit, is sup-
plied at any frequency in the range 1—100 mc.
OPERATING CHARACTERISTICS
1. Temperature stability +2°C from minus 50°C
to plus 70°C.
2. Operating temperature: 75°C.
3. Rating: 6.3 volts, 5.5 watts.

DIMENSIONAL DATA

=l
CRYSTALS

BLILEY ELECTRIC COMPANY
UNION STATION BLDG., ERIE, PA.

|

ROBERT W. GALVIN has been named ex-
ecutive vice-president of Motorola, Inc.
filling a position
which has been va-
cant since 1944, fol-
lowing the death of
Joseph E. Galvin,
who was co-founder
of Galvin Manufac-
turing Company,
forerunner of
Motorola, Inc.

The new executive vice-president is
26 years old and has been a director of
the company since 1945. Mr. Galvin
has been with the company since 1940
and has served in various capacities.

Mr. Galvin served in the U. S. Army
Signal Corps and received his medical
discharge in 1943.. Prior to his recent
appointment he was, for two-and-a-
half years, assistant to Elmer Waver-
ing, vice-president in charge of Motor-
ola’s auto radio division.

J.F.D. MANUFACTURING CO., INC. of
Brooklyn, New York has recently com-
pleted a new factory building which
will provide 60,000 square feet of fioor
space in addition to an adjoining plot
of 10,000 square feet.

The new factory is three stories and
will be used for the mass production
of more than 4000 radio items, 30
antennas, and 50 television accessories.
The expanded facilities occupy the
block between 61 and 62 Street on 16th
Avenue in Brooklyn and will include
the latest in automatic fabricating
equipment, an indoor-outdoor shipping
department, a materials storage room,
a tool and machine shop, an engineer-
ing department, etc. as well as the
executive and sales offices which will
be located on the second floor of the
building.

* * *

RUDY BLANK, long-time veteran in
point-of-purchase promotions, has been
named Eastern
sales promotion
manager for The
Magnavox Company
of Fort Wayne, In-
diana.

Most recently ac-
tive in field sales
promotion for the
International Silver
Company, Mr. Blank was previously
associated with the display and pro-
motion departments of Calvert Distil-
lers Corporation and a number of well-
known display manufacturers.

In his new position, Mr. Blank will
assist franchised Magnavox dealers
throughout the east in all types of pro-
motional efforts, store and window dis-

26
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plays, direct mail, and local newspaper
advertising. He will serve as field co-
ordinator for the company and dealer

* promotional activities.

* % %

HOWARD W. SAMS & €O, INC. is cur-
rently issuing a “Round Robin” which
will be distributed as a service to ra-
dio service associations.

According to the publication, the
new “Round Robin” will act as a clear-
ing house for material of interest to
the various service organizations
throughout the company. The publish-
er has emphasized that his role is
merely one of “gathering, analyzing,
collating, ‘interpreting, and publish-
ing factual material that will add to
the efficiency, economy, and profitable
operation of any business that has oc-
casion to use it.”

Copies of this new publication are
available to the officers of any radio
service organization requesting them.
Requests for copies should be ad-
dressed to Howard W. Sams & Co., Inc.,
2924 East Washington Street, Indian-
apolis 7, Indiana.

* * *
H. S. MORRIS has recently been pro-
moted to the post of products sales
manager for the
Altec Service Cor-

poration of New
York.
This new move

has been designed
to materially ex-
pand the sales or-
ganization. Mr.
Morris who was
formerly Eastern representative for
Altec Lansing Corporation, Altec Serv-
ice’s manufacturing subsidiary, will be
responsible for sales in the Eastern,
Middle Western, and Southern terri-
tories in which the company’s in-
dustrial, public address, and home mu-
sic- system products are sold through
electrical dealer and contractor or-
ganizations.

* * *

ILLINOIS INSTITUTE OF TECHNOLOGY
is now accepting applications for the
1949 Westinghouse fellowship in pow-
er systems engineering.

An award of $1500 and free tuition
for three semesters of full-time inten-
sive training leading to a master of
science degree in electrical engineer-
ing is made to the successful appli-
cant.

Candidates must have a bachelor’s
degree in electrical engineering from
an accredited engineering college. The
award will be based on personal quali-
fications, interest, and scholarship.

Terms of the fellowship will begin

RADIO & TELEVISION NEWS
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CONTEST RULES

1. This contest is open to licensed amateurs only and
is restricted territorially to the United States, its
Possessions and Canada. Licensed status to be de-
termined by listing shown in the Winter issue of
the 1948-1949 Radio Amateur Callbook.

2. All entries to this contest must be made on official
entry blanks available in Radio & Television News
(Feb., Mar., and April 1949 issues) or from contest
editor, Radio & Television Mews, 185 North Wabash
Avenue, Chicago 1, lllinois.

3. Two sets of awards will be given: Individual, and
Club or Association. Awards will be made on a
point system, points to be determined as follows;

Far the training and bringing ta operatar and station
licensed status of any new amateur, 1 paint far the in-
dividual trainer and 1 paint far his club ar association.

Notification of the completian af training and the securcnce of
license for any new licensee must be made by the troiner of that
person and sent by him to Radia & Television News on afficial
entry blank. A master file of the licensees will be maintained, with
proper credit ta the contestant for the year 1949. New cantest
blanks and a statement of yaur status in the contest will be sent
yau by return mail. In case of ties, earliest postmarked entrees
will be the winners.

Final determination as to the afficial licensed status of afl new
ticensees will be checked with the Spring 1950 edition of the
Radio Amateur Callback, but all entrees must be postmarked not
later than midnight, Dec. 1, 1949. The new licensee will sign
the entry blank to ottest that he secured his license through the
help and training secured fram the contestant. Contest closes
midnight Dec. 1, 1949,

INDIVIDUAL AWARDS

1st Prize. To the individual responsible for the suc-
cessful licensing of the largest number of new amateurs,
a complete ham station worth $1500.

2nd Prize. To the individual responsible for the sec-
ond largest number of new amateurs, a complete ham
station worth $750.

3rd Prize. A $300 transmitter or receiver.
Runner-up Awards. Ten $100 receivers.

Consolation Awards. Fifty merchandise awards of
a value not less than $10 each.

CLUB and ASSOCIATION AWARDS

1st Prize. To the amateur radio club or association
adding the lorgest percentage of new members
licensed during the contest period, a $1500 ham
station. In determining percentage of membership in-
crease, accurate numerical stotus of membership as of
Januvary 1, 1949 will be sworn and attested to by
association secretary. All statements must be post-
marked not later than March 15, 1949 to be eligible
in this contest.

2nd Prize. To the amateur radio club or association
adding the second largest percentage of new members
licensed during the contest period, a $750 ham station.
3rd Prize. A $300 transmitter or receiver.
Runner-up Awards. Ten $100 receivers.
Consolation Awards. Fifty merchandise awards of
a value not less than $10 each.

{All values based on manufacturers amateur net prices)

JUDGES

Oliver Read, W9ETI, Editor of Radio & Television News

Ray Frank, W9JU, Associate Editor of Radio & Television News

Charles Stimpson, W9TRD, Publisher of Radio Amateur Callbook

Fred Schnell, W9UZ, National Service Mgr., Motorola Cam-
munications Equipment Division.

February, 1949

O.@................0........0..0...0..0.............O...O........0....0.00....................l.

126 Merchandise Awards for Licensed Hams, and
Ham Clubs, Training New Licensees During 1949.

The Purpose of this contest is to increase the number of licensed
amateurs from its present level of 80,000 to a minimum of 100,000
in 1949,

According to government statistics, amateur radio is showing a de-
clining rate of numerical gain. Coupled with this is the fact that
the age of the average licensed amateur has increased from the
pre-war average of 29-30 to a current average of 34.

Amateur radio needs new blood. To get it, Radio & Television News
is offering $10,000 in amateur radio equipment as reward for those
contributing most to the increase, betterment and future security of
amateur radio in 1949,

ENTRY BLANK

Name of Contestant..... RN - -, - 3 & o 0\ e l)0 0 g 0 00 00 0000 6O GO0
Address..o.veereeeenrnnnnaas 5onook PN o Y . . o » + XTTTTELY) 000000000
Cityieo o1 « VrorspensBreltnore wrane + sxapenoholele e Zone........ couState e e B

The following new amateurs were qualified by me in securing their amateur license
during the contest period.

Club AfFIligtion. .. .. vt et i ine i eeeaeansanannsnns Y. . . . 0@RR300
NOmMe. . oo tviennreoeonnnsen 0 0O@O00G 00 Signature of Licensee............ o
Address........c00viiaas Negeege > AT RSP i oo IS s cesa eoe
Call.ovvivennnanns 0> 000a00000000M000000 Date of Issuance.......ooonns 000

NOME. . vttt taroconeaeneseasanns Signature of Licensee.......... see
Address. ..ovvii it i i i e e MR 0000 000000000000000000 oo
(o] [ S O EYYY: - YL v....Date of Issuance.............. 00 g

Attach additional sheets here as required
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Unfailing |/
Dependability |

TURNER

MODEL 99 DYNAMIC

The Turner Model 99 Dynamic microphone of-
fers everything you expect of a top performer.
It features wide-range frequency response, ac-
curate pickup of voice and music, high output
level, semi- or non-directional operation, and
utmost reliability. Precision built for long,
trouble-free service. The smooth performance
of the Turner 99 is not affected by heat, cold
or humidity. Range 40-9000 cps. Level: 52 db
below 1 volt/dyne/sq. em. at high impe-
dance. Adjustable saddle permits ftilting to
any angle up to 90°, fits any standard micro-
phone stand. Finished in rich gun-metal.
Complete with 20 ft. removable cable set in
a choice of 50, 200, 500 ohms, or high im-
pedance.
Broadcast stations, police departments, and
manufacturers of high quality communica-
tions equipment place their confidence in the
Turner 99. Ask your dealer.

Model 999

Balanced Line Dynamic

For studio work and recording.

Same style and finish as Mode!

99. Voice coil and transformer
leads insulated from ground
and microphone case. Line is
balanced to the ground. Com-
plete with 20 ft. balanced line,
low capacity, removable cable
set with 3-pin polarized lock-
ing connection.

THE TURNER COMPANY

900 17th Street N.E. Cedar Rapids, lowa

LICENSED UNDER U.S. PATENTS OF THE AMERICAN TELEPHONE AND TELE-

GRAPH COMPANY, AND WESTERN ELECTRIC COMPANY, INCORPORATED

Hitophonat

BY TURNER

Manufacturer now offers

RA-62VG RECTIFIER

Power Supplies
for Ground Station
Operation of SCR 522 VHF Radio

SPECIFICATIONS: INPUT: 110/120,/220/240 5
volts A.C. 50-70 cps, 225 watts. OUTPUT: 300 .
volts D.C. at 300 ma 150 volts D.C. at 30 ma. L

13 volts D.C. at 4.4. amp. ALL RATINGS ARE FOR 24-HR. CONTINUOUS

©
£
sctony DUTY SERVICE (Now in CAA Service)

SPECIAL ELECTRONICS equipment manufactured | AIRCRAFT TEST EQUIPMENT in production
to customer’s specifications. TS-67C, Ts-170, TS-173, MB-2 (BC376), 1-100,
An/ARM-1, IE-19A, TS-16, TS-10.
MODIFICATIONS ARC 3 RADIO FOR 32 CHANNEL MFC. OF AM-FM WALKIE-TALKIES
CRYSTAL CONTROL. MF5C-45 mc and 116 m
ARC 1 RADIO for 20 channel crystal control. STATIONS.
"SURPLUS RADIO supplied as complete airborneand ground equipment checked out new or recondltloned
modified and guaranteed for satisfactory operation. Domestic or commercial export pack

THE AMERICAN ELECTRONEERING CO. n2s. LA BREA, LOS ANGELES 16, CALIF.

F and VHF AIRPORT GROUND
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September 13, 1949. Further informa-
tion and application blanks may be
obtained from Dean Lewis, Illinois In-
stitute of Technology, Technology Cen-
ter, Chicago 16, Illinois.
* * *

MARIO A. GARDNER is the new director
of purchases for Air King Products
Co., Inc., Brooklyn
manufacturers of
radios, combina-
tions, wire record-
ers, and television
| receivers.
l Mr. Gardner was

farmerly director of
purchases and a
member of the
board of directors of Templetone Ra-
dio Manufacturing Co.

Prior to that he was associated with
Radio Corporation of America and
Emerson Radio Corporation in pur-

chasing duties of executive nature.
* * *

NOBLITT-SPARKS INDUSTRIES, INC. has
announced its entry into the television
field with a line of video receivers car-
rying the “Arvin” tradename.

The new television line will be man-
ufactured at the company's Columbus,
Indiana plant. The engineering de-
partment of the company is currently
being expanded to handle the new re-
ceivers. Ben H. Irwin will head the
television engineering staff while Or-
phie R. Bridges has been named super-
intendent of the newly-created televi-
sion and radio manufacturing division.

* * *

PAUL BRADY, head of Paul Brady and
Associates of Minneapolis, has been
named manufactur-
er's representative
for Air King Prod-
ucts Co., Inc. of
Brooklyn.

Mr. Brady, who
maintains offices at
415 Essex Building
in Minneapolis, will
cover Northern
Wisconsin, Minnesota, North Dakota,
and South Dakota for the company.

He has been a radio buyer and mer-
chandise man since the days of the
crystal set. In that capacity he spent
25 years with the New England Furni-
ture Company. He is a member of the
Board of Directors of the Electric Ap-
pliance Dealers Association and has
twice served as president of the North-
west Radio Trades Association.

* * *
ANDREA RADIO CORP. has announced
several new appointments to its staff.

R. Masvidal, export manager of the
company, has just been made assist-
ant to the general sales manager of
the organization. He will continue his
duties as export manager.

Daniel F. Lee, formerly associated
with Petro-Chem Development Co., has
been added to the purchasing depart-
ment of the company.

Also revealed was the appointment
of Joseph Poitress, formerly works
manager of Fada and more recently

(Continued on page 164)
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RCA belps you all the way . .. with the best in business and sales aids.

There’s /77/2 business in RCA miniatures

EATURE FOR FEATURE, RCA

miniatures have electrical and
mechanical characteristics that set
them apart from other tubes. That’s
why more RCA miniatures are used in
EM and TV receivers where it’s the
tube that counts.

1949

February,

This extra quality cuts down costly
service call backs . .. builds customer
confidence—brings you more business.
When you push RCA tubes you're
selling the brand that holds top cus-
tomer acceptance. So . . . push RCA
tubes and watch your business grow!

b T e

[RRADIO 255 SERVICE S

DS

&?”q’/ for more profits

RCA’s famous “Fire Ball” fluorescent sign
out front will bring in more customers:
Siga up for yours today.

ALWAYS KEEP IN TOUCH WITH YOUR RCA TUBE DISTRIBUTOR.

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON, N. J.,

WY _americanradiohistorv.com
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NOW! The Famous %500 Photofact
TELEVISION COURSE In Book Form!

PHOTOFACT
TELEVISION =
COURSE

Previously available only to Photofact i
: o subscribers—now pup-
lished to answer the Insistent demand of the entire Radio Indupstry

NEW! 1948 Automatic
Record Changer Manual

New Volume 2 covers 45 models made in 1948,
including new LP and dual-speed chang-
ers, plus leading Wire and Tape record-
ers. It’s easy to service record changers
when you have the PHOTOFACT Record
Changer Manual handy. Complete, accu-
rate data—based on analysis of actual
equipment. Gives full change cycle data,
information on adjustments, hints and
kinks, complete parts lists, exclusive
“exploded” diagrams. Have this time-
saving, money-making book in your
shop. Over 400 pages; de luxe ¢g75
bound, 8% x 11”. Only........ 6

1947 EDITION. Volume 1, Automatic Record Changer Manual.
Covers more than 40 different post-war changer models manufac-
tured up to 1948. Includes full hard-to-get data on leading Wire,
Ribbon, Tape and Paper Disc Recorders. 400 pages; fully illus-

trated; 8%2 x 117, hard cover. Only........... e, ..$4.95
NEW! Specialized Photofact Volumes
£ POST-WAR POST-WAR 41#"-— ;

AunIS APLIFIERS A“DIo coM M u N I - <°(':,‘;‘;;"f.‘.',l'.’,'.'f |
AMPLIFIERS ~ CATIONS S
and RECEIVER -
Associated - -
= o MANUAL P

New! Invaluable to Amateurs and

Now you can own the book t i
a comp.let.e, clear understandinl,lga;%lr:l?di(r)rl:
.V principles, operation and practice. Pre-
viously available only in PHOTOFACT
Folder Sets, Fhis superb course has been
bound in unified book form to meet an
overwhelming demand from radio men in
every branch of the industry. Written in
clear, easy-to-follow language, profusel
illustrated, packed with valuable up-to-the)-’
minute data. Covers every phase of rele-
vision—gives you the groundwork yOu must
haverto become a successful TV service tech-
nician. Bring your television knowledge
up-to-date this €asy, economical way. The
PHOTOFA‘CT Television Course is available
at your jobber —order your copy today!
Over 200 pages; fully illustrated:
sturdy binding, 8% x 11", Only.., $300

A "Must” for Everyone in Radio!

NEW! Photofact Volume 5

This is the book that's wanted by
custom-builders, audio men and
sound engineers. Covers a wide
variety of well-known audio am-
plifiers and FM and AM tuners,
plus data on important wire and
taperecorders. Presentsa complete
analysis of each unit. A "must”

Short Wave Listeners. Complete
technical analysis of more than 50
of the most popular communica-
tions sets on the market. An inval-
uable service aid, a perfect buying
guide for purchasers of communi-
cations receivers. All data based
on actual examination and study

Latest addition to the famous PHOTOFACT Volume
series—brings your file of post-war receiver service
data right up to December 1948! Most accurate and
complete radio data ever published—preferred and
used daily by thousands of Radio Service Technicians.
Everything you need for faster, more profitable serv-

for custom-installers and for sound

service specialists. 352 pages;fully icing. Order Volume 5 today—keep ahead with

it. 7 fusel
of each unit. 264 pages; profusely PHOTOFACT — the only Radio Service data 51839

illustrated; in sturdy bin illustrated; durably bound, ¢
in;, 8% x 11”. Only....... 3395 8% x 11". Only........... 5300 that meets «// your needs! In deluxe Binder...
Vol. 5. Models from July 1, 1948 to Dec. 1, 1948
H Vol. 4. Models from Jan. 1, 1948 to July 1, 1948
Radlo IndUStry Red BOOk Veol. 3.  Models from July 1, 1947 to Jan. 1, 1948
- The RED'BOOK tells you i one volume what Vol. 2. Models from Jan. 1, 1947 to July 1, 1947
vou need to know about replacement parts for Vol. 1. All post-war models up to Jan. 1, 1947

approximately 17,000 sets made from 1938
to 1948. Includes complete, accurate listings

30

of all 9 major replacement components—not
just one. Lists correct replacement parts made
by 17 leading manufacturers-—not just one.
Covers original parts numbers, proper re-
placement numbers and valuable installation
notes on: Capacitors, Transformers, Controls,
IF’s, Speakers, Vibrators, Phono-Cartridges.
Plus—Tube and Dial Light data, and Battery
- replacement data. 448 pages, 8%2x 11", 5395
sewed binding. ONLY...............

TUBE PLACEMENT GUIDE. Shows you exactly where 1o replace each tube in 5500
radio models, covering 1938 to 1947 receivers. Each tube layout is illustrated by
a clear, accurate diagram. Saves time—eliminates risky hit-and-miss methods.
192 pages; handy index. ONLY....... ... .. . . . ... . .. . . . . . . . ... .. $1.23
DIAL CORD STRINGING GUIDE. The book that shows you the one right way to
string a dial cord. Here, in one handy pocket-sized book, are all available dial
cord diagrams covering over 2300 receivers. 1938 through 1946. Makes dial cord
restringing jobs quick and simple. ONLY..... .. ... ..... .. ... ... ... $1.00

FREE Photofact Cumulative Index

The easiest way to own the world’s finest
Radio Service Data is to subscribe regu-
larly to PHOTOFACT Folder Sets. Send
for the FREE Cumulative Index to PHOTO-
FACT Folders covering a//post-war receiv-
ers up to the present. Helps you find the
Folders you want in a jiffy. Get this FREE

Index at your Jobber or write for it now.

ORDER THESE BOOKS FROM YOUR JOBBER

HOWARD W. SAMS & CO., INC.

INDIANAPOLIS 7, INDIANA

RADIO & TELEVISION NEWS
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Here’s amazing

GIGANTIC VALUE!

OVER
PRESENTS THE NEW 2 0 0
MODEL 12CL TV KIT . IN. PICTURE

VISIBLE from ALL ANGLES

{Picture much bigger than a tabloid newspaper
page)
IMAGE IS EQUAL to that of a 20" tube—even

Brings the biggest and best in tele-
vision within the reach of everyone.

® Features 12/;” tube with fitted All-Angle Lens, giving over 200 sq.
inch picture which is visible from anyplace in a room. sharper and clearer—and it is visible from all

® Gives idea! long-range reception with CONTINUOUS TUNING on ] f | angles.
ALL CHANNELS. b i e o o o

® COMPLETE with Cabinet, Lens, Roto-Table, Antenna, Lead-in Wire. f EQUIVALENT OF $1000.00 SETS!

® A BIG PROFIT-MAKER for service dealers. This kit is TOPS—ideal Price of the new 12CL electromagnetic kit in-
for homes, clubs, taverns, and other commercial installations. cludes these outstanding features:

MODEL 12CL TV KIT

* o o o & ® 12" picture tube with special fitted All-
Angle Lens and color kit.
EASY TO ASSEMBLE . . . $ 00 ® Beautiful select-grain cabinet and roto-table.
NO TECHNICAL KNOWLEDGE REQUIRED NET ® New all-channel continuous tuner Model CT-I.
Transvision's simple step-by-step Instruction Sheet makes assembling a ® New all- channel hi-gain antenna and 60 feet

Each kit comes complefe with all-channel double.
Nothing el:e to buyl

TV Kit a pleasure. of lead-in wire,

lncludes Cahmet, Lens, Tahle, Antenna Nothing else to buy.

NEW ,0” TV K’T at amazingly LOW PRICE !

NEW STREAMLINED CABINETS
for Transvision Model QA or I2A TV
Kit. Made of select grain walnut with
beautiful rubbed finish. Fully drilled,
ready for installation of assembled re-

folded dipole antenna and &0 ft. of lead-in wire.

The new Transvision Model 10A electromagnetic TV Kit gives a bright,
stable 52 sq. in. picture. Has 10" picture tube, and CONTINUGUS
TUNING on all 12 channels. Its high sensitivity makes for improved
long distance reception; especially good on high channels. Compiefe
with all-channel double-folded dipole antenna and 40 ft. of lead-in
wire.

. 00 ceiver. Choice of finishes:
MODEL I0A TV KIT, tess cabinet T a SRS Net $199. Walnut Cabinet for 10A or 12A
MODEL 12A TV KIT, same as above, but has a 12" (Specify) .. Net $44.95
PGS (S O T oe Tran0 = ie o T o] TH i 00 o, Net $263.00 Mahogany and Blonde sllghfly higher.

MODEL 10A TV KIT

TRANSVISION ALL-CHANNEL :

TELEVISION BOOSTER

To assure television reception in weak signal areas,
or areas which are out of range of certain broadcast
stations, Transvision engineers have designed this new
booster. It increases signal strength on all television
channels. Tunes all television channels continuously.
Can be used with any type of ftelevision receiver.
Unusually high gain in upper television channels.

Model B-I . . LIST $44.95

TRANSVISION REMOTE CbNTROL
UNIT KIT

Will operate any TV receiver from a distance. Turns
set on, tunes in stations, controls contrast and bright-
ness, furns set off. Ideal for installations where the
felevnsnon receiver is inaccessible. Tuner unit is a
high gain, all-channel unit with about 50 micro-volt
sensitivity. Easy to assemble in about an hour.

Model TRCU, with 25 feet of cable Net $69.00
Without cabinet .Net $65.00

TRANSVISION COMPLETE LINE OF

TELEVISION COMPONENTS

Essential units for bu:ldrng a quality television sef .
Transvision makes available a complete line of h|gh

quality parts competitively priced.
line are Filter Chokes,
Focus Coils,
major units such as Picture Tubes, Antennas,

etc., etc.

Include

Deflection . Yokes,

d in this

all types of Transformers,
Coils—and of course

Lenses,

WRITE FOR COMPONENTS FOLDER P-1

ASSEMBLE Your Own CABINETS ‘

Transvision’s ''"MODULAR'" Cabinets come in
knock-down, unpainted units, offering an un-
limited range of combinations, inciuding even

a bjr Finish them off to suit your taste and ‘
nee:

oy
.
°
<
Ll

S ﬂ!m } !

TRANSVISION ALL-ANGLE LENSES
for ALL TY SETS. Give picture sizes
up to 150 sg. in. Exclusive patented
feature makes image visible from
wide angle. Lenses come with
adapter for installation on ANY 7

or 107 picture tube, and with color  Corner piece, shown above, has room for TV,
kits. All-Angle Lens for 7" tubes Phono, Record Storage, and open Book Case.
lgives 75 59. in. picture), Net $21.95.  COMPLETE. . ................ .. Net $84.00 |
All-Angle Lens for 10" tubes (gives For other units and pruces write for “Modular’ |
150 sq. in. picture}, Net $32.50. Catalog.

GET into the TELEVISION BUSINESS in a BIG WAY

Radiomen, Servicemen, Dealers . Transvision offers you, thraugh your jobber,
a 3-point Dealer Plan for making blg money in televisiorr: (1) Sell TV sets con-
structed by you from Transvision Kits. (2) Sell exclusive Custom Built Jobs with
beautiful "Custom-Art" Cabinets. (3) Sell ‘'packaged'* Transvision TV Products,
including Kits, Components, and Accessories. For FULL DETAILS about fhns

FREE 162 p. TELEVISION COURSE with purchase of any Transvision

TV Kit You don't need this course to assemble a Transvision Kit,
because the job is easy enough and our instruction sheet is simple and
clear. BUT, if you want a good introduction to television fundamentals
as a basis for further study, the Transvision Television Home-Study
Course is ideal. Remember, you pay nothing extra for this course.
Ask your jobber.

amazing plan, WRITE FOR FOLDER No. D-l, or ask your jobber.

All Transvision Prices are fair traded; subject to change without notice. Prices 5% higher west of the Mississippi.

TRANSVISION, INC., Dept. RN, NEW ROCHELLE, N. Y.
IN CALIF.: TRANSVISION OF CALIFORNIA, 8572 SANTA MONICA BLVD., HOLLYWOOD 46

For FREE 20 p. TV BOOKLET and 8 p. CATALOG, SEE YOUR TRANSVISION JOBBER

1949

2

February,
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When you talk by telephone, far or near, the actual
sound travels much less than when you talk across

the room!

That’s because the telephone system carries not sound
itself but an electrical facsimile of sound. When you
speak into a telephone transmitter your voice is con-
verted into electrical vibrations which are not changed
back into sound until they reach the receiver
diaphragm.

Conversion of sound into its electrical equivalent,
through the invention of the telephone, opened the
way to the measurement of sound by accurate elec-
trical methods. In developing means to make the
telephone talk farther and sound clearer, the scien-
tists of Bell Telephone Laboratories had to develop
the tools for sound-wave analysis and measurement.

The condenser microphone, the wave filter, the ampli-
fier — each the product of telephone research — have

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON-
TINUED IMPROYEMENTS AND ECONOMIES IN TELEPHONE SERYICE. system.

helped toreveal the structure of sound asnever before.
Each has helped to build the world’s finest telephone

32 RADIO & TELEVISION NEWS
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G-E VARIABLE RELUCTANCE CARTRIDGE

Conventional and Long Playing Records

NOW —in one small unit—all the sales and perform-
ance advantages of the G-E Variable Reluctance
Cartridge plus this additional consumer economy
fearure—the Replaceable Stylus.

Negligible needle scratch and needle talk, mini-
mum record wear, wide frequency response, free-
dom from resonance peaks, realistic reproduction
—these are maintained at all times, simply, easily,
economically with the Replaceable Stylus.

No more changing of the entire cartridge means
more frequent replacement of stylus by the consum-
er because he can do it himself so easily.

Four simple steps—and presto! The worn stylus is
replaced and maximum high quality performance is
restored for the critical listener.

Note, too, these additional features: IQ

#® New notched design . . . one-third smaller . . . im-
proved shape . . . more generally adaptable to
various tone arms.

@ More clearance for record changers.
@ Higher lateral compliance for more faithful tracking.

@® More economical for the customer—more sales for
the dealer.

@ Cartridges available for LP records with 1 mil
stylus; for conventional records with 3 mil stylus.

For complete information on the new Variable
Reluctance Cartridge write: General Electric Com-
pany, Electronics Park, Syracuse, New York.

CO/'OJJ car /a&/ yowt w/%/zd@zce 272

GENERAL

February, 1949

\, o : =

]l Simply remove cartridge from 2 Use paper clip or wire to force

tone arm.

3 insert new stylus into cartridge
with fingers.

stylus out of the cartridge.

e e

4]_ Press firmly inta position with
thumb nail,

ELECTRIC

MasasLaaaricanradichistaon/ com

178-H1

33


www.americanradiohistory.com

WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY?

Get Your "Ticket” in a FEW SHORT WEEKS!
Simplified Training and Coaching AT HOME IN SPARE TIME

Thousands of new jobs are opening up-—FM, Television,
Mobile Communication Systems. These are only a few of
the radio fields which require licensed radio technicians and
operators. Get your license without delay. Let Cleveland

Your FCC Ticket Is Always Recognized in ALL Radio Fields As Proof of Your Technical

More than ever before an FCC Commercial Operator License
18 a sure_ passport to many of the better paying jobs in
this New World of Electronics. Employers always give pref-

It's EASY if you use CIRE

Institute prepare you to pass FCC license examinations, and
hold the jobs which a license entitles you to, with CIRE
streamlined, post-war methods of coaching and training.

Ability
erence to the license holder, even though a license is not

required for the job. Hold an FCC “ticket” and the job
is yours!

Hundreds of Satisfied, Successful Students

‘T now hold ticket Number P-10-3787, ‘T was issued license Number P-2-
and holding the license has helped me 11188 on November 4. The next day
o obtain the type of job I've always I was signed on board a tanker as
dreamed of having. Yes, thanks to Radio Operator/Purser. Besides radio
CIRE, 1 am now working for CAA as
Radio Maintenance Technician, at a far
better salary than I've ever had before.
1 am deeply grateful.
Student No. 3319N12

I take great pleasure in in-
forming you that I have taken
the examination for radio tele-
phone first class license on June
29th. and passed and have re-
ceived my license. I am now
working at WCNH, a local 250
watt station.”

Student No. 3171N12

“Transmitter engineering is great,
especially on the job I am on.
Thanks again for all you have
done, and you can take the cred-
it for the fact that my 'ticket
is now posted on the wall of a
1000 Watt broadcast station.
Student No. 3678N12

OTHER

operaling I handle the payrolls. ete..
which is all over-time and brings my
monothly pay up to between $500 and
$650."

Student No. 2355N2

Cleveland Institute Home Study Courses Of-
fer Complete Technical Radio Training from
Low-Level to College-Level, for the Radio-
man with Practical Experience!

Send for this

COURSE Master Course in Radio Communication—A complete course
covering the technical fundamentals of radio-electronics, for
A the radioman who wants a general review. Includes prepara-
tion for Broadcast station employment. B g
COURSE Advanced C]ourse in‘Rac:iio Communication Engineering—A
genuine college-level radio engineering course, completely
B mathematical in treatment. For the advanced radioman with TELLS OF THOUSANDS OF BRAND.

NEW, BETTER -PAYING RADIO JOBS
NOW OPEN TO FCC LICENSE HOLDERS.

TELLS HOW YOU WILL BENEFIT BY
HOLDING AN FCC COMMERCIAL

considerable practical experience and training.

GOURSE

Special Television Engineering-——An advanced college-level
course for the radioman who has had formal training equiva-

€ lentto A and B, LICENSE.
TELLS HOW YOU CAN GET
COURSE Advanced Radio Telephony—An advanced, specialized 3. :2%?;ng?r:‘\rigglﬁli_
course covering broadcast station engineering and opera- { CENSE IN A FEW SHORT
D tion. Covers the engineering knowledge and the tech- WEEKS — EASILY AND

= L5
MONEY  MagINg
Fee vueense
INFoRMATION

nical duties required of the studic control operator,
the master control operator, and the
transmitter operator.

QUICKLY, BY USING CIRE
SIMPLIFIED TRAINING AND
COACHING AT HOME IN
YOUR SPARE TIME.

TELLS OF HUNDREDS OF OUR

4 SUCCESSFUL STUDENTS WHO
® NOW HAVE LICENSES AND
NEW, BETTER -PAYING JOBS.

TELLSHOWWE PREPAREYOUTOPASS

THE NEW FCC COMMERCIAL LICENSE

EXAMINATIONS, WHICH NOW IN-
CLUDE FM AND TELEVISION.

Mail Coupon At Once
GET ALL 3 FREE

-----------------—-------------ﬁ--
CLEVELAND INSTITUTE OF RADIO ELECTRONICS Approved for Veteran Training

5 R A B & g
DESK RN-2, 4900 Euclid Building, Cleveland 3, Ohio under “G.1. Bill of Rights’
(Address to Desk No. to avoid delay)

{J Please send me your Catalog C, “‘Money Making FCC License Info tion’*; your Booklet B, "How to Pass FCC
Commercial License Examinations’* (does not cover Amateur License Exuminations), and a sample FCC-type exam.
a l’lea% sendcx;\le3 describing all of your home study radio-electronics courses. 1 desire training in
course A

TELLSHOWWEGUARANTEETOTRAIN
AND COALCH YOU UNTIL YOU GET
YOUR LICENSE.

"4

1 TELLS HOW WE HELP YOU TO GET A

] BETTER-PA YING, LICENSED JOB, WITH
OUR FREE AND EXCLUSIVE SERVICE,

[ | WHICH PREPARES AND MAILS YOUR

EMPLOYMENT APPLICATION TO

your Catalog A,
A HUNDREDS OF EMPLOYERS, INCLUD-

A1 e e PP - - Ao et e e e ST ING FM, AM AND TELEVISION BROAD-

A CAST STATIONS, RADIO MANUFACT-
B O T ORERS. POLICE RADIO STATIONS, AND
CITY oo e AT . ZONE

] b RADIO -EQUIPPED TAX!, BUS AND
[J Veterans check for enrolliment intormation unde I PUBLIC UTILITY COMPANIES.
NO OBLIGATION—NOQ SALESMEN
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;ujﬂon CALY SIGR

F C € 680 KOV TRANSFERABLE

Operater Priviieges | '

Facsimile of the new
combination amateur
radio operator and
station license now
being issued by FCC,

R
Fixe.d ransmittes looation: {ond remals conhinl position
when muthesized}

URITED STATES OF ANERITA
FIDERAL COMMUN}(AI]ONS CGMVISS!DN
NGTON D

AMATE UR RAD!O LICENSE

{This license issusd wh]ec! to copditions shown on reverse side

Licensae ond P. O. Addtess:

SAMPLE

Govuing Otoes - Date of fssuancs

By ROBERT HERTZBERG. w2DJJ

Part 1.

The ifirst of a series of articles outlining

the ways and means for securing your amateur ticket.

’I‘{ERE is nothing much of in-
terest coming through on the
regular broadcast band of the
family’s all-wave receiver, so you flip
the range switch and look into the po-
lice band for a little excitement. It's
a quiet evening, and even the dis-
patchers sound bored as they send out
time checks. You keep cranking the
tuning knob, yawning a bit, and sud-
denly you run into a veritable bedlam
of voices. You look at the dial and
note that it reads somewhere around
“3.9 megacycles.”

“What a racket!” you remark to
yourself, but something makes you

EDITOL’S NOTE : If you are just
getting interested in amateur rudio
and don’t quite know how to get
rolling, you'll find the answers in
this neie series of articles by Robert
Hertzbery, W2DJJ. In this first of
tweive monthly articles, yow’ll learn
the basic facts about the ‘‘ham
game,” with the most fundamental
terms clearly explained. Succecding
articles will deal with learning the
code,; building a “first’” receiver;
getting a ham license, making and
adjusting a_simplie t)a'nsmitter; be-
ing a good opcrator; selectmg a
communications 7ecene1 s test equip-
wment /or the ham sh(wh phone op-
eration . mobile Openlho‘n buym(l a
transmitter; and careers in radio
Jor hams.

1f vou are already an experienced
ham and you know of young chups
who are prospective hanis, tell them
about this series. It will save you
the troudble of unswering their nu-
merous questions.

1949

February,

listen. About half the voices seem to
be pleading with someone called “CQ,”
whoever that might be. Although you
recognize most of the talking as Eng-
lish, you can’t make head or tail of the
lengthy conversations about QSO,
QSL, QRM, TVI, handles, rigs, 73's and
other queer items that sound like a
combination of jive and doubfe talk.
Then out of the mess pops a girl's
voice with a charming and unmistake-
able Dixie drawl.

“Hello CQ, calling CQ, CQ, CQ. Call-
ing any 75-meter amateur phone. This
is W4XYZ in Richmond, Virginia. What
say someone please ?”

This invitation brings immediate and
startling results. Apparently every
amateur radio operator in the East
heard it, for the dial is crowded with
anxious males calling W4XYZ and
pleading with her to answer them.

“Hm, this is getting to be interest-
ing,” you say. ‘“Wonder what she does
now ?”’

Even while some lads are still anx-
iously calling her, Dixie Belle answers
a lucky one in Philadelphia. During
the next thirty minutes of conversa-
tion they exchange their names, de-
scribe their sending and receiving
equipment and are fast friends before
they sign off. You hear every word
but curiously you don’t feel that you've
been eavesdropping, because it's all
been so cozy and congenial.

waany americanradiohistory com
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ROBERT HERTZBERG has been a prolific
contributor to radio and hobby maga-
zines for many years. His active inter-
est in ham radio goes back to 1917 and
he has built and operated numerous sta-
tions under various call letters in New
York, New Jersey, and Massachusetts.
He now operates as W2DJJ.

“This can be a lot of fun,” you mut-
ter. “I’ll have to look into it further.”

By this time it’s past midnight and
the rest of the family is beginning to
complain about the racket from the
loudspeaker. The next day you are
full of questions, to which you may or
may not get the answers from friends.
How does a guy get himself on the air
with his own broadcasting station?
Who issues the licenses mentioned by
the operators you heard last night?
How much do they cost? What'’s the
age requirement? How much does a
sending set cost? Is special training
necessary? What books are good to
read on the subject? In other words,
How does a beginner get started? You
don’t quite realize it yet, but you have
been bitten by the radio bug and you
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For the ham who is continually experimenting, the tables holding receiving and trans-
mitting equipment are best left in the open so that there is access to all sides. The
transmitter, on the extreme right. looks slightly haywire and it is, but that is because
the owner was playing with a new circuit. A very common occurrence among hams.

are about to join the ranks of one of
the greatest hobbies in the world.

One of the first things you learn is
that amateur radio operators never
call themselves that; the world over,
they are “hams.” Just how the term
originated no one really knows. In
other fields of activity, calling a man a
“ham” is likely to get you a swift poke
in the nose, but in radio the word is a
mark of distinction. - Next, hams do
not “broadcast” in the sense that what
they say is intended for public enter-
tainment. In fact, they are specifi-
cally prohibited from ‘“broadcasting’
under the rules and regulations of the
Federal Communications Commission
(the “FCC”), the government agency
that regulates all radio, television,
telephone, and telegraph facilities in
the United States. Hams communicate

with each other individually; more
commonly, they use the expression
“to work.” Boasting about a piece of

good luck, a ham will say, “I worked

ZS1AB in South Africa last night.”

Every amateur radio station must be
licensed by the FCC. You can buy and
use as many receivers as you like, but
you must have your “ticket” before
you can go on the air. Ham radio has
been encouraged by the government
ever since the first general radio law
was enacted by Congress in 1912, and
hams are accorded priceless privileges
to pursue their hobby because the art
of radio communication has benefited
greatly from their experiments. “Boot-
leggers,” stupid and unscrupulous
characters who operate without Ili-
censes, are relentlessly run down by
the hams themselves in cooperation
with the FCC.

The word “priceless” was used. A
ham ticket is just that. It doesn’t cost
a cent, either in its original form or as
a renewal! To be eligible for one, you
must be a citizen of the United States,
but beyond that there are absolutely
no restrictions as to age, sex, color,

This neat and orderly layout, receiver on the left and open rack transmitter on the
right, is designed for operating rather than experimentation. The receiver shown is
a commercially-built job while the transmitter is one constructed by the operator.
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race, or physical condition. Some years
ago a girl of 9 successfully passed the
required examination, and applicants
of 11 and 12 have ceased to be out of
the ordinary. For invalids, shut-ins
and the blind, ham radio is a mind-
filling hobby of unlimited possibilities,
so much so that the FCC makes spe-
cial provisions to facilitate the licens-
ing of the handicapped.

The number of females who are
proud to call themselves hams is in-
creasing all the time. Many a friend-
ship started by a casual conversation
over the air has ripened into romance
and marriage, and there are now fami-
lies in which father, mother and the
children are all active amateurs.
You've probably heard hams refer to
the “YL” or the “XYL” and have won-
dered what they meant. “YL” is merely
the abbreviation for “young lady,” and
“XYL” for “wife”; ex-young lady!

The license test consists of two
parts: code and theory, with a few
questions regarding the radio laws
thrown in. Every prospective ham
must be able to send and receive mes-
sages in the Continental Code at the
rate of 13 words per minute, each word
averaging five letters. The code con-
sists of combinations of short and long
tones, known popularly as dots and
dashes because that’s how the alpha-
bet is represented in print. The next
article of this series will be devoted en-
tirely to the subject of the code and
how to learn it.

For no good reason whatsoever, the
code is a stumbling block for many
prospective hams. They want to rush
right on the air and start talking to
other hams in various parts of the
world, and they are apt to feel frus-
trated when they discover they have
to take a little time out to do a little
studying. The code is the real language
of radio, and a knowledge of it en-
ables a ham to obtain the maximum
enjoyment from the game. Besides,
it’s much easier to master than you
might think. It is easy enough for
9-, 11-, and 13-year old children to
learn, so it certainly can’t be very
tough.  The final proof that it is a
simple step in the process of becoming
a ham lies in some concrete figures: at
the present time there are about 75,000
licensed radio amateurs in the United
States alone.

Hams refer to dot-and-dash opera-
tion as “CW,” meaning “continuous
waves.” The radio energy generated
in a transmitter is radiated into space
by an aerial, and is broken into short
and long spurts (dots and dashes) by
a hand-manipulated switch called a
“key.” If the energy is controlled or
“modulated” by a microphone into
which the operator speaks, the equip-
ment is called a ‘“phone” transmitter.
Many hams disdain phone operation as
sissy stuff, and prefer CW because it’s
more fun and also because CW com-
munication is often possible under con-
ditions that make phone unintelligible.
Even though you intend to use phone
exclusively, you must know the code
to get your license, and that’s that!

RADIO & TELEVISION NEWS
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The theory part of the examination
merely requires a bit of reading, which
you will want to do anyway in order to
become familiar with ham receivers,
transmitters, aerials, and accessories.
Beginning hams are fortunate in hav-
ing available two wonderful pieces of
technical literature: “The Radio Ama-
teur’s Handbook,” now in its 25th year
of publication, and “The Radio Hand-
book,” in its eleventh edition. If you
know absolutely nothing about radio
...can't even tell a microphone from a
mousetrap . . . but are able to read
and use your hands and are willing to
start on page 1 and proceed slowly; you
will be a competent radio technician
in six months. Many a successful
radio engineer owes his start to these
handbooks, and still refers to them for
the valuable information they contain.
One or the other (preferably both!) is
a MUST for every ham.

The license examinations are con-
ducted at numerous places in the
United States and its possessions by
representatives of the FCC. After you
have learned the code as prescribed in
Part 2 of this series, and become
familiar with the ham “bands” as out-
lined in article 3, you will be ready for
detailed dope on getting your ticket as
explained in Part 4.

The coveted “ticket” itself is a
pocket-size card measuring only 4%
by 23 inches. One side is marked
“Amateur Radio Operator License”
and the other “Amateur Radio Station
License.” * It is good for five years
and is renewable. The most important
bit of information on the license is the
listing of “Call Letters” on the station
side. Every station is assigned a call,
which becomes the identity of that sta-
tion and its operator on the air. By
international agreement, the initial
letter or letters of the call indicates
the country and a following number

Close-up of the breadboard transmitter shown in photo above.
This one-tube c.w. unit is easy and inexpensive to construct
and allows changes to be made with a minimum of work. Parts
carrying high voltages are mounted on separate bakelite panels.

1949

February,

The four-foot table on the right holds a complete if modest ham station. A low-priced
receiver is on the left end of the table, a home-made transmitter. built up breadboard
style, on the right end. This cellar arrangement is neat and convenient and the radio
equipment doesn’t interfere with the study desk. A fine layout for the young student.

from 1 to O (zero) a subdivision within
the country, a territory or an island or
group of islands. After the number
there will be one, two or three letters.

The initial letters W, K, and N are
assigned exclusively to the United
States, N being reserved for Naval
radio stations. The continental United
States is divided into tem radio ‘“dis-
tricts,” numbered from 1 to zero. All
U. S. calls have two or three letters
following the district number. Until
recently, the prefix W was used ex-
clusively, but in some districts all the
available combinations of W and a
number plus two or three letters have

*Ed. Note: The FCC has just combined the op-
erator and station license on one card. This new
form is strown on page 35.
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been exhausted, so the FCC is now
issuing K calls. Typical U. S. calls are
WI1AC, W2DJJ (the writer's), W3DH,
K9AAB, WOPYTT. A diagonal line is
struck through the cipher (zero) to
distinguish it from the letter O. Other-
wise, think of the trouble that might
arise if Wallace O. Wohlstrom, of Min-
neapolis, Minn., wrote his call as
WOOOF, instead of WQOOF, which is
actually his call.

Hams in Alaska get calls starting
with KL7; in Hawaii, KHé6; Canal
Zone, KZ5,; Puerto Rico, KPj. Our
friends in Canada have VE; in Mexico,
XE; in Australia, VK, in Great Britain,
G. If you want to know the exact ad-
dress of any station you hear, you can
find it in “The Radio Amateur Call

A model of neatness, compactness, and efficiency. this com-
plete station of Fred A. Parsons, W2EXM, resembles the radio
shack of a ship. It is located in a summer bungalow at Rock-
away Point, Long Island, on the very edge of the Atlantic.
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Receivers and transmitters are built up vertically in this rather eiaborate station in
order to conserve table space. The author is shown at the controls of W2D]J which com-
prises three receivers and two transmitters. The legs of the table are fitted with casters
so that the heavy assembly can be swung away from the wall when connections in the
back must be changed. Accumulation of this type of equipment takes several years.

Book,” a fat 300-page directory that is
revised quarterly.

Because the letters B. C, D and V are
likely to sound pretty much the same
pn the air, hams who work on phone
Jse a phonetic alphabet to make their
calls clear. Unfortunately, there is no
standard or officially prescribed alpha-
bet of this kind, and many hams give
their imaginations full rein in making
up their own. For instance, a certain
station with the letters JEH as the
final part of its call was always heard
as W-—Jackasses Eating Hay! The
phonetic words most generally em-
ployed nowadays are borrowed from
the military services, as many ama-
teurs used them during the war. The
complete alphabet, which may help to
clarify some of the apparently crazy

things you have heard from ham sta-
tions, is as follows:

A—Able J—Jig R—Roger
B—Baker K-—King S--Sugar
C—Charlie L—Love T—Tare
D—Dog M-—-Mike U—Uncle
E—Easy N—Nan V—Victor
F—Fox O—Oboe W-—-William
G—George P—Peter X—X-ray
H-—How Q@—Queen  Y-—Yoke
I—Item Z—Zebra

Thus, W5ABE might identify him-
self on phone by saying, ‘“This is Wil-
liam Five Able Baker Easy.”

The mysterious “CQ” that everybody
seems to be calling morning, noon, and
night is no station at all, but any sta-
tion. Read that again! “CQ” is a

This is a complete ham station, with receiver on left and complete phone transmitter
in the little box on the right. A simple rig like this can be installed in a bookcase.

5
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general call. It simply means that the
calling operator is on the air and will
talk to anyone who answers him; it's
a cordial, warm-hearted invitation to
strike up a conversation. Sometimes
a CQ may be directional and specific.
For instance, American hams on duty
with occupation forces overseas often
attempt to contact stations in particu-
lar cities, so that they can arrange to
have relatives or friends brought
around for direct person-to-person con-
versations. Some really wonderful
QSO’s of this kind can be heard.

“What’s a QSO ?”

Just more of ham lingo; actually, an
international signal. In any of the
aforementioned books you’ll find a list
of “Q” signals. These are three-letter
combinations, all starting with Q, in-
tended primarily to permit ship radio
operators of different nationalities to
exchange important information via
the Morse Code even though they don’t
know each other’s language. The “Q”
list has been translated into practically
all tongues. Thus, the radio man on a
Greek vessel, entering a Spanish port,
can send QTE ?, meaning, “What is my
true bearing in relation to you?” The
answer will come back QTE 28, mean-
ing “Your true bearing in relation to
me is 28 degrees,”™ and while it will be
all Greek to the ship operator, because
his “Q"” list is printed in Greek, it
makes sense to him.

Very few of the Q signals have exact
meanings or utility from the ham
standpoint, but some of them are
twisted around a bit to give them pop-
ular significance. For instance, while
QSO actually means, “I can communi-
cate with.......... direct (or through
the medium of. .. .. .. ... ),” it is com-
monly used as a synonym for “con-
tact.”” Example: “I had a swell QSO
this morning with G3ED.”

“Rig” is a transmitter or the whole
station. ‘““Handle” is just a way of
sayling “name.” You’ll often hear,
“The handle here is John.” After a few
weeks of listening on the ham bands
you too can talk to your friends and
sound crazy!

Talking of bands: You probably
heard your first hams around 3.9 on the
dial. If your all-wave receiver covers
higher frequency bands, you’ll hear ex-
traordinary DX (“long distance” to
you) in the vicinity of 14.2 megacycles.
These are only two of the frequencies
assigned for amateur use. Fifteen
other bands are also open, most of
them being suitable at the present
time only for experimental work,
rather than DX communication. Hams
must stay in their prescribed bands. If
they wander out of them they prompt-
ly receive little pink tickets of warn-
ing from the FCC.

All of this so far is very informative,
but you are probably itching to ask the
$64 question, “How much does it cost
to get started?” Well, $64 is more
than enough. The only way to get
rolling is to build your own receiver
and transmitter, and you’ll be told how
in Parts 3 and 5 of this series. You

(Continued on page 169)
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A Feedback Amplifier for
Pilotuners and Phonographs

Details for constructing a small yet
efficient amplifier which can be used

either in homes or with office systems.

By JONN S. CARROLL

HERE is a need, expressed by

I many people, for a small ampli-

fier of limited output and high
quality. The usual method of making
such amplifiers is to use small beam
power tubes such as the 25L6 or 50L6
in an a.c.-d.c. circuit, and usually in
push-pull, to reduce distortion and in-
crease power output. The result is
approximately 4 watts at distortion of
about 4 to 5%.

While such amplifiers have the ad-
vantage of requiring no power trans-
former, the saving is slight when the
necessity for designing and wiring a
phase inverter is considered. In addi-
tion, the filtering of a half-wave rec-
tifier is difficult, and hum level is often
excessive. Further hum difficulties
may frequently be traced to high a.c.
heater-cathode potentials.

When a small amplifier was required
for an office background-music system,
to be fed either by an FM tuner or a
new Philco-Columbia Mierogroove rec-
ord player, it was decided to take
advantage of the plentiful supply of
7C5 and 7Y4 tubes on the surplus mar-
ket, and the availability of a small
power transformer to build a single-
cnded amplifier incorporating inverse
feedback to reduce distortion. The
accompanying photographs and cir-
cuits show the resulting unit, which
puts about 4 watts into an extended
range 8-inch speaker with over-all
tone quality and frequency response
fully adequate for average FM repro-
duction. The power level is more than
sufficient for background music in a
medium sized office and would be quite
sufiicient for a 10-inch or 12-inch
speaker in a home radio.

February, 1919

Fig. 1.

The circuit is conventional in every
way except for the use of a choke-input
filter, which may not have been neces-
sary but seems to improve transient
response in the bass because of its
excellent regulation. Inexpensive a.c.-
d.c. chokes are used, in connection with

External view of completed amplifier.
chassis. No tone controls were incorporated in this model. but may be added if desired.

The entire unit can be built on a 7 x 7"

large filter condensers. The first stage
is decoupled, not to prevent motorboat-
ing which is unlikely in a 2-stage
amplifier, but to provide additional
hum-reduction.
The interesting feature of the am-
(Continued on page 134)

Fig. 2. Schematic of the basic amplifier. Only 7 resistors and 7 condensers are needed.

2

sI

VI v2 v3
nrv. ~_L
A.C. 3

Ry, R;—.47 megohm, Y5 w. res.
R+—2200 ohm, Y4 w. res.
Ry—100,000 ohm, 1 w. res.

R—.27 megohm, V5 w. res. (See text)
R—270 ohm, 1 w. res.

R,—.1 megohm, 1 w. res.

Cy, Cs, Co—.01 pfd., 400 ». cond.

"
I
b: cal
Ri R23 R3S RS R6Z
3 E 2 i
L b’
€
=
v3 Ly
7Y4 GHI CH2
-

C,—25 ufd., 25 v. elec. cond.

Cs, Co—40/40 pfd., 450 ». elec. cond.

C—30 ufd., 450 v. elec. cond.

CH,, CH,—450 ohm. 55 ma. choke, 8-10 hy.

T1—OQutput trans., 5000 ohms to v.c.

T.—Power trans., 350-0-350 v. @ 55 ma. (or
larger); 6.3 v. @ 2 amps.

Vi—7B4 or 6SF5 tube

V,—7C5 or 6V6 tube

Ve—7Y4 or 6X5 tube
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Telecasting goes to sea on the carrier USS Leyte.

°
ELEVISION, which had long

By ALFRED E. JACKSON I been confined to studio and sports

arenas, took to the high seas a

R L short time ago and the result was 100
Televiewers on the Eastern Seaboard witness a Navy minutes of some of the most interest-
ing program material ever witnessed

carrier operation under simulated battle conditions. an 8 ielenkieg gaten el vl
} . operation, which took five months of

. . . preparation, was in the “indefinite”
¢*Show*® included an aircraft attack on the carrier. stage as close as three minutes to air

time.
The net result of the program, which
was designated as “Task Force TV,”
“Control room” set up aboard the USS Leyte for handling “‘Operation TV.” was that an estimated audience of
2,000,000 persons sat comfortably at
home and watched the carrier USS
Leyte undergo a simulated attack by
its own planes—under simulated battle
conditions.

After the original plan for this tele-
cast was discussed by executives of
the National Broadcasting Company
and high-ranking officers of the United
States Navy, a preliminary visit was
made to the USS Kearsage, an Essex
type carrier, to determine the feasibil-
ity of such a pick-up. A careful analy-
sis of conditions aboard the carrier
indicated that such a telecast was not
impossible from an engineering stand-
point. The Navy was faced with the
difficult task of finding a carrier that
could be made available to NBC for a

RADIO & TELEVISION NEWS
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series of test and for the actual
program.

Eventually the USS Leyte was chos-
en and James Davis, surveying engi-
neer, and Doug Rodgers, assisting
director of the program department,
made a series of visits to the ship to
discuss the operation with the Leyte’s
oflicers. The biggest problem en-
countered was the completion of the
tremendous amount of enginecring
coordination and planning that was
required in order to plot the video and
audio signals with accuracy.

The video signal was sent from the
deck of the Leyte to the roof of the
Empire State Building-in New York
City. From there it was relayed to
Radio City for mixing with the audio,
then was relayed to the Empire
State Building for telecasting to the
viewing audience. The audio signal
was sent from the Leyte to RCA at
Riverhead, Long Island where the pro-
gram material was relayed to the RCA
Communications Building in New York
City from where it was carried to
Radio City to be mixed with the video
carrier and thus on to the Empire
State Building where the program
finally took to the air. The possibility
of error naturally increased as each
new link was added to the chain.

Another major problem involved the
necessary orders to the USS Leyte
from Washington and the tremendous
expense involved in “rehearsals.” It
had been originally planned that the
“rehearsals” would begin two weeks
before the show. Actually, the first
test was made just four days before
the event.

To operate from a carrier it was
necessary for the NBC Development
Laboratory to build a special trans-
mitter. This 1300 mc. unit with a
beam antenna, built in New York City,
was transferred by automobile to the
ship which was docked at the Quonset
Naval Base in Rhode Island.

On the Thursday before the telecast,
which was scheduled for a Sunday, two
tons of equipment valued at almost
$200.000 plus about 8000 feet of cable
was loaded aboard the ship. After it
was all properly placed, the testing
began. Then the Navy entered the
picture and several meetings were
held to decide just what could and
could not be done. The limited amount
of fuel that the planes could carry was
one of the problems posed. That factor
naturally governed the length of time
the planes could remain aloft. There
were the usual amount of security
problems which governed secret gear
that could not be televised, and the
procedures to be followed in the event
of a crash onto the deck or into the
sea.

The immobility of the camera was
another factor which had to be con-
sidered. Weather and wind were other
variables which had to be figured and
the approach of a hurricane from
Florida made that angle none too
promising.

The major factor in planning the

(Continued on page 136)
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Although life jackets are not considered “standcrd” for television cameraman, this
NBC operator found it comforting in case he was forced to abandon ship suddenly.

Two views of the flight deck as the NBC
television cameras covered the landing and
take-oft operations. HNew York televiewers
had a chance to see o simulated attack on
the carrier USS Leyts, carried out by the
planes from the carrier's own aircraft
squadron, without leaving their easy chairs.

A close-up view of all the operations preparatory to launching aircraft from the carrier
were witnessed by East Coust viewers when NBC and the Navy telecast “Operation TV.”
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Latest in Triode HIGH

B

i

-

By
LLEWELELYN BATES KEIM
Consulting Radio Physicist

This transformer-coupled amplifier provides

60 db. gain and incorporates a specially

designed tone-compensated volume control.

GREAT deal has been written
A lately about the advisability of

“unit” construction for high
fidelity receiver and radio-phonograph
combinations. This type of construc-
tion does have the advantage of allow-
ing for the inclusion of a new tuner,
or an improved record changer, or the
addition of some new component with-
out the necessity for rebuilding the
entire installation.

Because this trend is gaining mo-
mentum, the author determined to in-
vestigate the possibilities of designing
an amplifier and associated power
supply which would provide high fidel-
ity reproduction.

It has long been recognized that
triode amplifiers are the most stable,
quietest, and easiest to maintain in top
operating condition. The earliest
models of high quality receivers in-
corporated the triode type amplifiers,
as the old timers in the business will
readily recall. These sets used the
210’s, and 250’s which were later sup-
planted by the 45 and 2A3 types. Not
for almost two decades, however, has
there been a new triode on the market
which offered interesting -potentiali-
ties as an output tube until the ap-

42

pearance of the war-developed "dual
triode unit in one envelope. This tube
was originally designed for voltage
regulation service in power supply ap-
plications and as a deflection tube in
cathode-ray work. Designated the
6ASTG, this new tube has certain
characteristics that make it most in-
teresting for audio applications, nota-
bly its very low plate resistance. This
low plate resistance is an important
feature when operating a loudspeaker
because of the effective damping it
places on the transducer without hav-
ing to resort to inverse feedback and
all the inherent disadvantages this
system implies. Accordingly, the am-
plifier to be described has been de-
signed around this new dual triode.
Before describing the new unit, a
few words might be in order regarding
the effectiveness of triode operation
as opposed to beam power tubes.
Much has been written on the subject
and each system has its share of ad-
herents. The beam power tube pro-
vides a cheap and easy way of gen-
erating large amounts of audio power
and is especially suitable for public
address systems where the demands
upon the. fidelity of reproduction are
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\ FIDELITY
AMPLIFIERS

Fig. 1.
nent parts for both amplifier and power supply.

Top views show placement of compo-

not too stringent. However, for a
homé receiver capable of providing
the ultimate in listening enjoyment
nothing short of absolutely flawless
reproduction can be tolerated. To
make a beam power stage perform in
this manner large amounts of inverse
feedback are necessary to maintain
stability, freedom from self-oscilla-
tion at supersonic frequencies, and to
present a low impedance source from
which to operate the loudspeaker.
Without elaborate test equipment and
knowledge of the proper testing tech-
niques the average home constructor
may find it impossible to design and
operate a feedback loop that is uni-
formly effective over the audio spec-
trum. While the feedback loop may
be effective at certain frequencies, it
may well become regenerative at other
frequencies, with extremely unsatis-
factory results. Another disadvantage
in using beam power tubes is that even
though the facilities and techniques
for adjusting a perfect feedback con-
nection are present the system still
depends upon resistances and capaci-
tances for its operation. These com-
ponents have the inherent disad-
vantage of shifting values due to
aging, heating, etc. with the result
that the circuit eventually becomes
unstable.

On the other hand, a well-designed
triode amplifier requires no such com-
plex circuit parameters for circuit
operation, consequently, for all-around
stability and uniformly good results
it can hardly be exceeded.

Another aspect of the audio system
is rarely discussed despite its impor-
tance. This is the amount of power
needed in order to operate the loud-
speaker effectively. With present-day,
high relative efliciency speakers very
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little audio power is needed to produce
more-than-adequate living room vol-
ume. Hence, a ten watt amplifier will
usually be adequate and there is no
advantage to be gained from operating
a “power house” in the living room as
such an installation serves no useful
purpose. For best operation a loud-
speaker requires a low impedance
source from which to operate. The
lower this impedance, the more ade-
quate the damping on the speaker and
consequently unwanted excursions of
the voice coil and cone structure are
eliminated.

The 6ASTG triode has the lowest
plate impedance of any of the triodes
or triode combinations as can be seen
from the listing of tube characteristics
given in Table 1. It obviously becomes
the most suitable source of power for
driving a speaker. Add to this its
small size, high efficiency, and low cost,
it becomes almost the ideal output
tube for this application. Its a.c. plate-
to-plate resistance is on the order of
560 ohms, which is considerably below
that of beam power output stages em-
ploying a high percentage of inverse
feedback.

Some mention of the amount of
power needed to fill a living room at a
comfortable listening level might be
appropriate here. A well-known dual
system, employing a 15” low frequency
speaker and a metallic diaphragm high
frequency speaker, when coupled to
a multicellular horn and including
the approximate % db. lost in the
dividing network, will more than fill a
room of 6000 cubic feet with 100 milli-
watts input to the dividing network.
It can be seen, then, that the 6AS7G,
rated at over 10 watts output, has a
margin of safety of over 100 to 1, if
used with this particular speaker in-
stallation. Assuming however that the
constructor might choose one of the
new 8" wide range single unit speakers
to obtain the same listening level, it
will require between % and % watt of
audio power. Thus there is still ade-
quate reserve power available to han-
dle crescendos when they occur in the
reproduced music.

Another feature which recom-
mended the triode in the design of this
amplifier was its quietness of opera-
tion, especially in cases where the
triode employs a heater cathode type
of electron emitting system. No mat-
ter how carefully balanced the fila-
ment circuit itself there is a residual
hum level below which it is impossible
to operate unless the filament itself is
operated on direct current. This is an
inherent drawback of all available
triodes on the market today with the
exception of the 6AS7G. By employing
a cathode as the electron emitting ele-
ment, the heater can be operated on
a.c. without contributing noise volt-
ages to the output of the tube. Each
triode section has its own cathode,
brought out to a separate base pin,
consequently its two units can be in-
dividually balanced in their plate cur-
rent consumption in order to improve
the quietness of operation and avoid a
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R,*—Volumne control (Tech Laboratories, Inc.
#PB-722)

R-——820 ohm, 1 w. res.

R;—20,000 ok, I w. res.

R,—390 ohm, 1 w. res.

Rs, Ry—1250 ohm, 10 w. res.

R—500 ohm var. res. (Mallory #M500P)

C,, C;—100/100 ufd., 25 ». dual elec. cond.
(Mallory #SP0649564)

Co—1 ufd., 500 », cond.

C,, Cx—100/100 pfd.. 150 v. elec. cond. (Mal-
lory #35P0O64956B)

PL,—6.3 v. @ .I150 amp. pilot lamp

P,—6-prong plug

T,—Interstage trans. Pri. (10,000 ohms) to
p.p. grids (80,000 ohms grid-to-grid)
(Audio Development Co. #214H).

T,—Interstage trans. p.p. plates to p.p. grids
(20,000 ohms plate-ro-plate to 80,000 ohms
grid-to-grid) (Audio Development Co.
#214])

T:—Output trans. 4000 ohms plate-to-plate to
voice coil (Audio Development Co. univer-
sal trans. #314C was used)

2—12A4U7 tubes

I1—6A487 tube

*Note: The author used a newly-developed
grid potentiometer of the attenuator type with
the added feature of four steps of bass com-
pensation for low listening levels. This unit
s available from Allied Radio Corp., 833 W,
Jackson Blvd., Chicago 7, I1ll. Price quoted
is $11.50. A standard 500,000 ohm pot may
be used in its place, however performance
will be sacrificed.

Fig. 2.

direct current unbalance in the pri-
mary coil of the output transformer.
This is an important feature for good
low frequency transfer characteristics
of this component of the system.
With the quiet output stage which
is possible with this tube it was de-
cided to operate all the heaters of the
voltage stages on direct current. Thus
any possible hum which might find its

Schematic diagram of the all-triode. transformer-coupled amplifier unit.

way into the early stages due to emis-
sion of the heater wire loop will be
eliminated. There are, of course, two
methods for obtaining this needed d.c.
power. One is by means of a selenium
rectifier and its associated filtering
condenser and choke, or by using the
plate current of the amplifier itself
as the heater power source. As the
entire amplifier is a class A unit with

Fig. 3. Circuit diagram of the power supply designed to be used with the amplifier.

AMPLIFIER
POWER SOCKET,

O

o]

REGEIVER
POWER
SOCKET

AE;

.17V7
AC

R,—1000 ohm, 100 w. res. (with 2 sliders)
R,—7500 ohm, 100 w. res. (with 2 sliders)
C,—4 ufd., 600 v. oil-filled cond.

C,, C3, C,, C;—10 ufd., 600 v. oil-filled cond.
§,:—S.p.s.t. toggle sw.

F—3 amp. line fuse

T *—Power trans. 450-0-450 v. @ 250 ma.;
5 v. @ 3 amps.; 6.3 v. ct. @ 5 amps.
(Audio Development Co. #5157)

T,—Filament trans. 6.3 v. c.t. @ 4 amps.

CH,, CH,—Filter choke, 85 ohms @ 250 ma.

1—5Z3 tube

*Note: Power transformer is a new item with
Audio Development Co. It is available and
will be listed in their next catalogue. Any
equivalent component may be substituted.
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a stable plate drain and since the
power unit was designed to operate a
tuner, some 200 milliamperes of d.c.
are available for heating the voltage
stages. There is a wide selection of
150 milliampere heater tubes now be-
ing manufactured and from this group
the 12AU7 was selected for the input
as well as the driver stages of the am-
plifier. The 12AU7 is a dual triode in
one envelope and serves to drive the
output stage by using a single tube
which helps to cut down on the number
of tubes required and keeps the ampli-
fier small and compact. The input
stage employs only one set of elements
of the 12AU7, the remaining elements
are left idle. Through the basing ar-
rangement of these tubes, it is possible
to light only one of the heaters. This
has not been done either in the circuit
diagram or in the amplifier as it was
constructed.

Realizing that the tubes selected

IK
FREQUENCY IN CYCLES PER SECOND

Frequency response curves of the alltriode, transformer-coupled amplifier.

were going to provide the finest pos-
sible quality of output, the choice of
the other necessary components was
made with the same high standard in
mind. If such an amplifier is to render
long years of service, as it is capable
of doing, then using inferior compon-
ents is one sure way of defeating the
primary objective of the original de-
sign. The availability of fine trans-
formers has been somewhat limited
since the war but it is now possible to
obtain a full complement of audio as
well as power components for this am-
plifier from Audio Development Co.
By using the products of a single man-
ufacturer the appearance of the unit
is enhanced and ‘“sales appeal” is in-
creased should the builder decide to
market the unit after completion.
All condensers used in this amplifier
are of the oil-filled variety with the
exception of the high capacity cathode
bypass units which were especially

Fig. 5. Internal view of amplifier. Adequate spacing has been allowed to facilitate servicing.
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designed for this unit by P. R. Mallory
& Co., Inc. These units will soon be
available to the public through regular
distribution channels.

The gain control is a newly-de-
veloped grid potentiometer of the at-
tenuator type with the added feature
of four steps of bass compensation for
low listening levels so that the re-

. sponse of the human ear closely ad-

heres to the well-known Fletcher-
Munson curves. This compensation is
variable from the front of the control
or can be eliminated entirely for flat
response of the amplifier if that is
desired.

Separate chassis are used for the
amplifier and the power supply in con-
formity with the best engineering
practice. While there is room on the
amplifier itself to mount a two-stage
phonograph preamplifier an investiga-
tion has shown that such a unit should
be located next to the record player it-
self so that adjustment of the roll-
over point and the high frequency
attenuation can be made as the records
are played. While the preamplifier
was not built on the main amplifier
chassis there is adequate space to
mount a plug for the power and audio
leads from such a unit. Fig. 2 shows
the schematic diagram of the ampli-
fier. The input tube has its plate
shunt-fed so that the direct current is
isolated from the primary of the coupl-
ing transformer. The driver stage em-
ploys a common cathode resistor, ade-
quately bypassed, and is capable of
delivering the relatively high audio
voltage at the output of the driving
transformer secondary to fully excite
the output tube.

Separate cathode resistors and by-
pass condensers are used in the 6ASTG
stage in order to allow for the balanc-
ing of the plate currents of the two
sections. The Mallory 500 ohm wire-
wound control handles this adjustment.
A CTC shaft lock is provided so that
the adjustment, once set, cannot be
altered inadvertently. Since a phase
inverter and resistance coupling meth-
ods are incapable of supplying the
large driving voltage needed by the
6ASTG without resorting to a power
triode worked to its limit, transform-
ers were used instead. While their
use adds somewhat to the total cost
of the equipment the resultant per-
formance and improved appearance
make them desirable. The output
transformer employed has primary
windings of 3000 and 5000 ohms im-
pedance. The 5000 ohm winding should
be used with the 6AS7TG tube. All the
line and voice coil taps are brought
out on the octal plug. Wiring the out-
put to a plug has its advantages in
that the strapping of several terminals
to obtain a desired impedance can be
more easily accomplished on a socket.
Any required changes are more easily
made on the socket than on the plug
when it comes to selecting the winding
necessary for the particular speaker
or line used. Another reason for this
construction was to avoid inserting a

(Continued on page 88)
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 10-METER
CONVERTER

By ROBERT BAIN

This novel unit can be built of highest quality

Front and underchassis views
of the home-built 10-meter con-
verter, The unit is constructed
on a 4" x5 x6" chassis,

parts at a cost of less than a dollar-per-meter.

Wiring diagram of the three-tube, low-cost 10-meter converter unit.

ANY an embryo ham as well
M as the active ham with a lean
A pocketbook has been search-
ing diligently for an inexpensive 10-
meter converter which would prove
sensitive and stable yet not disrupt the
family budget.

The converter described in this arti-
cle seems to meet these requirements
in all respects. The unit was con-
structed of quality parts at a cost of
less than a dollar per meter. The set
is easy to construct and its lack of
critical circuits makes it suitable as a
project for the tyro as well as the more
advanced amateur.

The wiring diagram shows one 6J5
tube used as an oscillator operating on
the low side while another 6J5 is used
as a mixer. The plate circuit of the
second 6J5 is tuned to approximately
1600 ke. A triode mixer proved to be a
real revelation in quietness. S2 and S3
signals are often masked on converters
with the conventional 6AK5 mixer, due
to the high hiss and shot effect. Using
this converter in conjunction with a
SX-43 receiver indicated a rise of less
than one-half “S” unit, with no an-
tenna connected.

Voltages to the oscillator and mixer
tubes are stabilized by a VR150. The
standby switch removes only the mixer
high voltage. Since the oscillator fre-
quency does not change, the converter
can also be used as a monitor on strong
local stations or with the transmitter
itself.

(Continued on page 151)

ANT. Ea
%5

R,—20.000 ohm, Y, w. res.

Rs. R,—470 ohm, V5 w. res.
R—50,000 ohm, V5 w. res.
Cl.z%grsl_fqlst,jtfd. var. cond. (Cardwell G5 oy o)
Cr—3-30 uufd. mica trimmer
Ca, C;—.01 pfd. mica cond.

ile

l&ﬂv

C,—250 uufd. silver mica cond.
C:—3-30 ppfd. ceramic trimmer
Cs—100 pufd. silver mica cond.

§:—S8.p.s.t. toggle sw.
Ly, L, Ly, L, L;, L—See coil table (Page 151)
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Reflex

Amplifier
Considerations in
Receiver Design

By EDWARD KASNER

Although this eircuit is obsolete compared to present-day

design standards, its many inherent problems have been

solved by the author. Resuli—a low-cost 3-tube receiver.

EFLEX amplifiers can provide
R i.f. amplification, detection,

a.v.c, and audio amplification
within a single tube. In the basic re-
flex circuit shown in Fig. 1, an incom-
ing i.f. signal is -amplified by V: and
detected by V. in a conventional man-
ner. The audio signal thus developed
is fed back to the grid of V, for further

amplification. The amplified audio sig-
nal appears across R, and is fed di-
rectly to the power output stage
through Cs. In effect, the signal “lifts
itself by its bootstraps.” The use of a
diode-pentode in place of V., and V-
permits single tube operation. The
a.v.c. bias for the converter grid may
be obtained from the detector, or

Fig. 1. Circuit diagram of a basic i.f.-al. reflex amplifier.

P

Ist I.F: L—-"

7“

A
I~

V2|

o——}-2nd LF C_

X
AAMAA

"

S R6

e

R,—A.f. amplifier scction load res.
C,, Cs, Cqy C:—R.f. bypass cond.

AMPLIFIED AUDIO OUTPUT

C,, Cs—R.f. and a.f. bypass cond.
C,, Cs—A f. coupling cond.
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Front and rear views show
general construction details of
the home-built 3-tube receiver.

Ja

-
o

from the second diode plate of a duo-
diode-pentode.

It is apparent that a feedback cir-
cuit, such as the reflex amplifier,
would tend to be unstable. Adequate
bypassing must be incorporated fol-
lowing the detector so that no ampli-
fied i.f. can be returned to the input.
It is advisable to connect the second
i.f. transformer in such a manner that
i.f. signals which might leak past the
bypassing will be fed back degenera-
tively.

Although the operational principles
of the reflex amplifier are fairly well-
known, the circuit has met with little
popularity among receiver designers.
This reluctance is due largely to a few
undesirable characteristics inherent in
the circuit. The most serious fault of
the reflex amplifier is the harmonic
distortion produced by the non-linear-
ity of the control grid characteristic.
The limited number of diode-pentodes
readily available restrict the selection
of tubes suitable for both r.f. and a.f.
operation. The type 12SF7 is, however,
perfectly suited for reflex amplifica-
tion. Although the 12SF7 is of super-
control construction, the upper por-
tion of its control grid characteristic
has a fairly linear slope through a
substantial grid voltage variation. The
harmonic distortion introduced by a
12SF7 in this application is slight and
was unnoticeable in the circuit shown
in Fig. 2.

Another troublesome condition en-
countered in reflex amplifiers is the
presence of a residual signal after the
volume control has been turned com-
pletely down. This condition, referred
to as “minimum volume effect,” is
caused by the plate detection of strong
carriers in the i.f. section (preceding
the detector). Plate detection, occur-
ring at the curved portion of the con-
trol grid characteristic, is a phe-
nomenon common to all i.f. amplifiers
employing variable # tubes. However,
in a conventional i.f. amplifier, the au-
dio signal cannot pass through the i.f.
transformer and so does not appear at

(Continued on page 114)
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The Brush Model BK-401

“Soundmirror” recorder.

A few simple changes can lift the popular home

recorder into the “professional” recorder class.

OR years, sound engineers and
F servicemen have recognized the

possibilities of magnetic tape
and magnetic wire recorders in obtain-
ing high-grade, professional-type re-
cordings. The magnetic tape recorder,
in particular, lends itself admirably to
radio broadcasting purposes where
fast, easy editing, splicing, and play-
back of certain portions of special
programs is desirable. It also finds
ready application in recording studios,
in the home, and in other uses too
numerous to mention.

In the past, professional recorders
of the foregoing types have not been
available except in limited guantities.
Serious drawbacks, such as wire and
tape breakage and snarling on re-
winds, high cost of the wire itself, and
in some models of tape recorders, in-
ter-layer leakage in-the tape reel, were
prevalent in early models. Then, too,
their bulk and weight ruled out the
feasibility of their widespread use in
remote or portable operation. Most
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of these disadvantages have been over-
coms in current models, however, and
these units are finding practical ap-
plications in every phase of the radio
and sound field.

In the period when professional-
type recorders were relatively un-
available, quite a number of home re-
corders were released. These home
recorders, because of their low cost,
necessarily had many of the more de-
sirakle features and circuit refine-
ments omitted. These features, when
aaded and accompanied by minor cir-
cuit changes, result in increased qual-
ity and performance which in many
cases approaches that of professional-
type recorders, at least in a practical
manner of speaking.

A number of these medium and low-
cost recorders were purchased by
broadcast stations for interim use until
the more professional units could be
obtained. Modifications and improve-
ments were made in these recorders
which, although intended primarily for
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By
JOHN B. LEDBETTER
Eng.. WKRC, WCTS.-FM

broadcast use, are equally suited to
improvement of these and similar re-
corders for use in the home or record-
ing studio. The serviceman with ac-
cess to a large number of customers in
possession of such recorders should be
able to add these refinements at a
reasonably handsome profit.

Most of the changes described in this
article can be applied equally well to
models and types other than the ones
treated. Basically, all modifications
are sound, sensible improvements
which in many cases will reduce noise
and hum pickup by as much as 6 to
8 db.

Noise Reduction in Recorders

The noise output of a recorder when
operated on “Playback” is due to the
additive effects of (1) thermal noise in
the input circuit, (2) random wire or
tape noise, (3) partial magnetization
of the recording medium after erasing,
(4) pickup of powerline hum by the
pickup head and input circuits. and
(5) noise pickup from external sources
such as diathermy equipment, fluores-
cent lights, and r.f. interference from
radio stations. These latter sources of
noise are of course limited to certain
localities and may usually be eliminat-
ed by installing simple line filters, by
adequate shielding of all low-level cir-
cuits, and by otherwise bypassing the
noise energy to ground.

Taking up the first four sources of
noise, in order, we find that thermal
noise can generally be ignored. Exces-
sive thermal noise of course is indica-
tive of a faulty tube or component and
should be corrected. Random wire or
tape noise is effectively reduced when
powerline hum and other noise pickup
has been reduced. Magnetic images re-
maining on the recording medium af-
ter erasing may be removed or reduced
to an insignificant level by double
erasure. Pickup of powerline hum can
be reduced considerably by orienting
the power supply chassis so that a min-
imum a.c. field is present at the record-
ing amplifier input, by removing com-
mon ground circuits between high and
low-level stages and a.c. circuits, and
by adding a humbucking potentiometer
in the heater circuit. (The latter ap-
plies only in the case of a.c. transform-
er-operated systems. Hum pickup in
a.c.-d.c. circuits can often be reduced
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Over-all view of the Webster-Chicago Corporation’s Model 80 wire recorder.

by installing an isolation transformer
in the a.c. power line circuit.)

Further reduction in hum pickup
may be afforded by shielding all low-
level grid leads and by connecting the
recorder chassis to ground. (Again,
external grounding applies mainly to
a.c. transformer-operated recorders.)
Such a.c.-d.c. units may be grounded
provided such action does not short-
circuit the ground return system, or
provided an isolation transformer is
used in the line. Often hum in a.c.-d.c.
recorders may be reduced and the
quality improved by reversing the line
plug. This is applicable in some cases
to transformer-supply systems.

Modification Requirements

One of the first and most important
modifications to be made, especially in
broadcasting, is to equip the recorder
with suitable input and output cou-
pling transformers for connecting to
250 or 600-ohm lines. These trans-
formers are just as useful to the sound
man since they allow the use of ribbon
or dynamic microphones in addition to
the regular crystal microphone, and
permit feeding the output of the re-
corder into a p.a. system or broadcast
line.

A typical coupling transformer ar-
rangement is shown in Fig. 1A. A
slightly more elaborate arrangement is
sometimes required for broadcast set-
ups, but since the majority of sound
engineers and servicemen have little
occasion to work in conjunction with
broadcasting, we shall confine our dis-
cussion primarily to recording and
sound applications. In Fig. 1A, the
transformer is a 250/20,000-ohm micro-
phone-to-grid matching unit. This unit
can be either a standard-type trans-
former mounted in a small, shielded
box, or a small cable-type transformer.
In either case, see that it is well-
shielded, and that the common ground
circuit is not interrupted.
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Some types of dynamic and ribbon
microphones have an output impe-
dance of 30 ohms. For voice applica-
tions, a fairly good match is obtained
with the 250/20,000-ohm matching coil.
For more exacting work a 30/20,000-
ohm matching transformer should be
used. A similar input coupler used for
broadcast purposes usually has a
tapped primary (250 ohms for dynam-
ic-ribbon microphone connections, and
15,000 or 20,000 ohms for bridging).
The latter allows connection across a
program source without interruption
or appreciable loading of the program.
This transformer is enclosed in a
metal box provided with a Cannon
3-pin microphone Teceptacle at the in-
put and a Hubbell twist-lock or similar
connector at the output. Usually an
attenuator is included in the output
circuit.

An arrangement for feeding the re-
corder output into a p.a. system is
shown in Fig. 1B. A bridging trans-
former, 100,000/250 ohms, is tied across
the 8-ohm voice coil of the recorder, in
series with a 100,000 ohm resistor. This
arrangement gives an apparent source
impedance of 250 ohms and introduces
a loss of about 55 db. Thus for normal
speaker level (about 10 dbm.) the
bridging output can be fed directly in-
to a microphone circuit of the p.a. sys-
tem. (This assumes a 250-ohm micro-
phone input. Since most p.a. systems
are equipped with high-impedance in-
put circuits, it will be necessary to
include a 250/20,000-ohm cable-type
transformer between the bridging out-
put and microphone input). Compara-
ble results could probably be obtained
by making the bridging transformer
100,000,/20,000-ohms in the first place.
The original arrangement, however,
seems to provide better apparent
matching.

For most sound applications, the
existing volume indicator (usually an
electron-ray “eye” tube) will be satis-
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factory. For those requiring a more
positive indication of recording level,
an indicating meter may be substitut-
ed. This may consist of a sensitive
output meter connected across the
voice-coil winding or across the output
transformer primary (in the latter in-
stance in series with a condenser to
prevent d.c. voltage effects). Sufficient
resistance can be added in series with
the meter to give a midscale reading
at the desired maximum recording
level.

Cireuit Modifications

For practical purposes, let us discuss
the modifications and minor circuit
changes of one particular home record-
er unit as being representative of all
other types. True, there may be some
specific departure in treatment of
individual cases, but for the most part
the following notes will apply to the
mass of home recorders now in the
field. The Brush BK-401 (“Sound-
mirror”) magnetic tape recorder is
described, since it is one of the most
popular types of recorders in the low-
cost field. It has also found favor in
many sound and broadcast applica-
tions. Other popular recorders include
the Webster-Chicago Model 80 and the
RCA Model MI-12875, both being wire
recorders in the low-price range.

As was noted before, it is possible to
reduce hum pickup by as much as 8 db.
This not only improves the program-
to-noise ratio, but also increases the
frequency range and response char-
acteristics of the recording system as a
whole. The noise and hum level can in
many cases be lowered still further by
exercising a greater amount of care in
shielding low-level circuits and in
dressing heater and a.c. leads as far as
possible from grid and coupling
circuits.

The following modification notes
may be followed in or out of order:

Disconnect the heater winding cen-
tertap from the voltage divider and
install a 50-ohm wirewound poten-
tiometer across the winding. The po-
tentiometer arm is connected to the
original centertap return point on the
divider and adjusted for minimum
hum. A further reduction in hum will
result if the arm is bypassed to ground
with a 450-volt electrolytic condenser
rated at 16 ufd. or higher. This modi-
fication, of course, is applicable only
to those recorders utilizing an a.c.
transformer supply. In many a.c.-d.c.
recorders, a considerable drop in hum
level can be attained by adding an a.c.
line isolation transformer.

A considerable amount of hum may
be introduced into the amplifier unit
by the a.c. field surrounding the power
transformer and chokes. The point of
minimum hum pickup from this source
may be found by removing the power
supply mounting bolts and turning the
supply slowly around on its axis until
a spot of minimum hum pickup is ob-
tained. It may then be securely fas-
tened in this position. With the Brush
BK-403 a very slight angle (usually
between 10 and 20 degrees) between
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the original position of the power sup-
ply and the rear edge of the recorder
unit will be about right.

Once the point of minimum hum
pickup from the power supply has been
found, the next step is to remove com-
mon ground connections which involve
the pickup coil circuit. In the “Sound-
mirror,” one of the rotor points in the
“Play-Record” switch acts as a ground
connection not only for the shield on
the pickup coil lead, but this same
ground point is also common to the
high-level audio and the motor cir-
cuits. The lead which connects the
pickup shield to the other ground cir-
cuits should be removed. This will
leave the pickup coil shield “floating.”
It should then be connected to the new
audio lead shielding as described in the
next paragraph.

All low-level open or twisted leads,
including the short leads from the
microphone jack to the “Play-Record”
switch and the leads from the jack to
the screw terminal at the rear of the
chassis should be removed and re-
placed with shielded leads. All low-
level circuits should be rerouted and
grounded at the first amplifier tube
ground terminal. The pickup lead
shield is also to be connected at this
point. This independent shielding not
only reduces internal hum pickup by
breaking up magnetic currents but
also reduces interference from exter-
nal sources of man-made noise.

The possibility of noise pickup from
the open-frame take-up motor should
be investigated. It may be necessary
to place a shield between its exposed
sides and the amplifier.

In cases where the recorder is to be
operated for continuous periods of an
hour or more, it is advisable to install
a cooling fan to prevent overheating.
An enclosed-type induction fan motor
should be used to prevent commutator
interference, and should be placed as
near the main amplifier unit as pos-
sible in order to afford maximum cool-
ing. A small fan should be sufficient
in most instances.

All a.c. and filament leads should be
dressed away from low-level circuits
to prevent hum pickup at these points.

A minor item in modification is the
fuse container. The original fuse in
the “Soundmirror” (and in most other
recorders) is located under the chassis.
It may be replaced with a regular ex-
tractor-post type fuse mounted either
on the back of the chassis or at the
rear of the cabinet for greater ease in
replacing.

After these modifications have been
made, it is wise to check all mechani-
cal operations of the recorder. The
sharp edges of the plastic “Reverse-
Stopping” switch guide, for instance,
sometimes catch the tape and prevent
its slipping into place in the guide slot
and thus making it necessary to thread
the tape by hand. These sharp edges
should be carefully dressed with a
small file until the tape falls easily
into the groove. This precaution may
save considerable trouble in the future.

The magnetic tape coating tends in
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operation to rub off onto the recording
head surfaces. This action results in
an accumulation of magnetic particles
on various parts of the heads. The
ultimate effect is a reduction of signal
level and high-frequency response on
“Play” and “Record,” and a lowering
of efficiency in the erase head. These
particles should be removed carefully
by rubbing with a soft cloth dampened
with alcohol or carbon tetrachloride.
Extreme care must be used to prevent
touching the tape coating with these
solvents; it will dissolve very easily.

It is recommended that both the
“Play-Record” and erase heads be
cleaned after three or four hours of
operation in order to prevent accumu-
lation of magnetic particles. This of
course applies only to magnetic tape
recorders. Magnetic wire recorders
need only to be checked occasionally
to keep lint and foreign material out
of the head apertures.

Coating disintegration in magnetic
tape recorders is also responsible for
failure of the reverse stopping switch
to operate on the “Rewind” position.
Sufficient coating will cause the switch
mechanism to jam and thus fail to stop
the tape reel when the tape has been
completely rewound. The result often
is destruction or serious damage to the
tape.

A smooth or greasy surface on the
reel drive mechanism is often respon-
sible for failure of the tape to pull
through the heads in the “Forward”
pesition. The surface of this mechan-
ism should be cleaned with a lint-free
cloth saturated with carbon tetrachlo-
ride and roughened if necessary with a
very fine grade of sandpaper. A sec-
ond application of tetrachloride should
be made to remove the residue.

Failure of brake action in either the
takeup or supply motor in the “Sound-
mirror” has been found in most cases
to be due to a defective 117Z6 rectifier
tube. This tube supplies the d.c. brak-
ing voltage to both motors. The filter
unit associated with this circuit should
also be checked.
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Fig. 1. (A) A typical coupling transformer
arrangement used in the converted re-
corder unit. (B) Arrangement for feeding
the recorder output into a p.a. system.

If the start and takeup motors do
not run after the start button is re-
leased, the Acro snap-action switch is
usually at fault. Failure of this switch
will also result in failure of the supply
motor to continue on “Rewind” after
the start button is released. At the
same time the motor stops, braking
action is applied to the takeup motor.
The cause of switch failure is in most
cases due to breakage or displacement
of the small fiber spacer in the switch.
Replacement is recommended, although
temporary repairs may be made by
making a suitable spacer and fitting
properly. The Acro switch may be
obtained directly from The Brush De-
velopment Company or the Acro Elec-
tric Co., both of Cleveland, Ohio.

The improvements described in this
article were carried-out by a number
of broadcast stations throughout the
country. The author is indebted to
these various sources for the accu-

(Continued on page 157)

The Brush Development Company’s Model BK-403 “"Soundmirror” tape recorder.
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Front panel view shows how
the all-wave tuner and the six
individual converters are com-
bined into a single installation.

By

J. T. GOODE
Standard Coil Products Co.

Part 7.

fort has been made to build a re-

ceiver that would equal or exceed
the performance of most radios, both
communications and broadcast. The
next step in construction is equally as
important, if not more so.

The fact that a receiver operates
satisfactorily is not enough. It must
have a neat appearance. This feature
is recognized by receiver manufactur-
ing concerns. Often the cost of a dial
and cabinet exceeds the cost of the
chassis.

lN THE previous articles, every ef-

If your radio looks like a pile ofr

junk, the chances are that it will be-
come just that sooner or later. Com-
plete your receiver with a neat panel,
mounting it in a cabinet or rack.

First decide whether the equipment
is to be enclosed in a rack or cabinet.
Next determine the amount of space
required. The method of mounting the
individual chassis requires careful
consideration at this time.

Symmetry of the various controls on
the panel is a must. Labeling each
control is also important.

The best way to make panel layouts
is on paper. Each chassis has its maxi-
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The concluding article of this
series shows how all of the individual
units covered previously can be combined
into a single panel-mounted installation.

mum dimensions. Measure the various
chassis and let the widest chassis de-
termine the width of the panel. The
standard rack width of nineteen inches
is satisfactory.

Take a large piece of paper forty
inches long and draw two parallel lines
nineteen inches apart. Draw a line at
right angles to the parallel lines, ap-
proximately one inch from the bottom
of the paper. This line will be the
starting point for all dimensions.

Since the power supply and audio
chassis weighs more than the other
chassis, it should be mounted at the
bottom of the panel. Measure from the
bottom of this chassis to the center
line of the control shafts. Add one-
sixteenth of an inch to this dimension
and draw a line across the bottom of
the paper corresponding to your
measurements.

This sixteenth of an inch will place
the panel below the bottom of the
chassis. When the panel is mounted
to a cabinet, no visible crack will show
between the cabinet and Danel edge.

Draw a center line between the
nineteen-inch parallel lines. Next
measure the distance between the va-
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rious controls and mark these loca-
tions on your paper. Make all these
measurements to scale on the large
piece of pzper. This paper will be-
come your template for the panel
when completed. Simply secure the
paper to the panel and center punch
through the paper to locate the va-
rious holes.

Measure from the center line of the
controls to the highest object on the
chassis. This will more than likely be
the top of the rectifier tube. Place
this dimension on the paper and draw
a dotted line showing the location.
Obviously, the chassis to be mounted
above the bottom chassis must be
above this line for clearance. Add one-
quarter of an inch to the above di-
mension to allow space for removing
tubes.

This new dimension locates the bot-
tom of the next chassis. This chassis
is the i. f. section. Repeat the same
procedure and locate the controls on
the paper, using the center line to lo-
cate the center control. Locate the
highest object on the chassis and again
make a dotted line corresponding to
this measurement on the paper.

RADIO & TELEVISION NEWS
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By mounting the 75, 40, and 20-meter
tuners on their sides the panel could
be made symmetrical for the location
of the dials. Make all necessary meas-
urements on the paper.

The 10, 6, and 2-meter chassis mount
directly above the lower frequency
tuners. so simply extend the lines on
the paper. No further measurements
are required, other than the correct
distance between the top and bottom
row of tuners.

The location of the All Wave tuner
is determined in the same manner.
Locate the controls, placing the center
control on the center line. Measure
carefully for the location of the main
tuning dial shafts, for these are not
symmetrical to the rest of the panel.

The dial frame for the National
dials can be used as a template to
mark their cutouts on the paper. If
the dial lights are eliminated it is only
necessary to cut out round holes to
mount the dial; otherwise make the
cutout to correspond with the inside of
the dial {rame.

Volume controls and band switches
require three-eightns clearance holes
for mounting. Due to small errors
that may develop in drilling, it is ad-
visable to place seven-sixteenth inch
holes in the panel for these controls.
The mounting nutl will cover the ex-
cess hole and eliminate the necessity
of very accurate drilling. This is
known as taking advantage of a tol-
erance.

The power supply and i. f. chassis
are mounted to the panel by the con-
trol mounting nuts. The tuner chassis
are mounted by means of bolts through
the panel, using half-inch spacers to
space the chassis behind the panel.
This allows space for the dial mecha-
nism. The All Wave chassis is mounted
in the same manner.

These mounting screw holes in the
panel are countersunk and flathead
screws are used. - This gives flush

(Left) Another view of the tuner and converter assembly.
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Front panel view shows how the power supply. audio amplifier, and i.f. channel are mounted.

mounting screws which can be painted
to blend with the panel finish.

Mounting holes are located around
the edge of the panel and should be
placed as required.

By laying outithe panel as described,
the builder is in a position to meet
practically every mounting problem.
All necessary mounting details now
appear on the paper layout.

One large panel thirty-seven by
nineteen inches will mount the entire
equipment. The panels can be split as
shown in the photographs. Various
nineteen-irch cabinets are available
so the builder can adjust the size of
the panels to fit existing cabinets.

The entire equipment can be
mounted in one rack. Mounting the

=
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(Right) Rear view of the power

audio contrcl knobs at approximately
knee level makes all controls and
dials available from a sitting position.

The panel is made of one-eighth inch
aluminum using a fine wrinkle finish.

Engraving is somewhat expensive
but gives a neat, durable lettering job
that is well worthwhile. Engraving
costs between five and ten cents per
letter.

The mounting of the tuner chassis is
somewhat unorthodox but does result
in using a minimum amount of panel
space and allows a symmetrical layout
of the tuning dials.

When your receiver is complete, you
will have a piece of communications
equipment that is second to none.

—30+—

supply. amplifier, and i.i. channel unit.
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By
ROBERT L. DONALDSON

A 19-28 me. SIGNAL
ENERATOR for
IV il

Alignment

Front view of home-built
v4.0. which may be con-
structed at very low cost.

This compact test unit is especially suited for

home service calls as well as regular shop weork.

HE average serviceman working
on TV sets has acquired a sweep

frequency generator and accord-
ing to regular procedure optimistically
hooks it up in conjunction with his
regular AM signal generator and oscil-
loscope and proceeds to attempt to
align the i.f. stages of the TV set ac-
cording to manufacturers’ instruc-
tions. Since most TV sets use some
variation of stagger tuning in video if.
stages and incorporate several traps
tuned to different frequencies, it is
necessary that the signal generator be
set successively to a great number of
slightly different frequencies within
the i.f. band, such as 19.75 me, 21.25
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mec., 21.8 me. and so forth up the scale.
However, he finds that no matter what
kind of signal generator he has, the
calibrations are so close together and
so indefinite on the regular scale that
he is at a loss to tell whether he actu-
ally has the marker frequencies he
wants. Needless to say if the marker
signals are in error, the over-all align-
ment will be unsatisfactory.

The instrument described in this
article provides a stable unmodulated
output from 19.0 mec. to 28.0 mc. with
good bandspread and clearly defined
calibrations. It can be assembled
from standard parts, most of which
will be on hand, although “junk-box”

WwWwWw americanradiohistorv com

parts which have suffered from pre-
vious use should not, in the interest of
stability, be used. One-half of a 6SN7
is used as a Colpitts oscillator and the
other half as a cathode follower out-
put. This arrangement is standard
and gives complete isolation and inde-
pendence of the oscillator from
changes in output impedance and load-
ing, thus further stabilizing the signal
produced. A simple attenuator is used
in the cathode leg of the output sec-
tion, since in use the output lead is
merely brought close to the “Sweep
Generator” output lead and adjust-
ment of this loose coupling is sufficient
to inject the proper amount of marker
signal to give a clear indication on
the scope. When this instrument is
used as a fixed frequency generator for
alignment without the sweep genera-
tor the output is usually cut down to
a low level by coupling to the set
through a “gimmick” made of two
pieces of insulated wire twisted to-
gether, connecting one wire to the
oscillator output lead and the other to
the proper point in the set. It is
never necessary to know the absolute
value of marker injection voltage and
so this crude attenuator is perfectly
satisfactory in use. The difficulty of
making a step atteruator that will
reduce to zero at these frequencies ex-
plains the lack of such a refinement in
this instrument.

The power supply is unconventional
only in that it uses two midget 6.3
volt filament transformers back-to-
back and a selenium rectifier. This
works out very well, effectively isolat-
ing the instrument from the power
line, and affording plate voltage of
good regulation for the oscillator,
without much heat, weight, or unnec-
essary bulk.

Construction of the unit should pro-
ceed without difficulty. It is advisable
to mount the parts so that all the pow-
er supply and other heat producing
units are separated from the oscillator
tank coil and condenser to minimize
drift upon warm-up . In the pictured
unit this is effectively accomplished by
the dividing partition. Everything
should be firmly mounted so as to min-
imize vibration-induced changes in fre-
quency. All high frequency leads
should be as short and heavy as pos-
sible, although it isn’t necessary to go
to extremes in this. Ordinary good wir-
ing practice is all that is required.

If the type dial shown, a Millen
10039, or other similar unit such as the
National ACN, etc. is used, calibration
may be made to .1 mc. on direct mark-
ings by use of the following system.
First, the temporary setup of Fig. 2 is
assembled, utilizing the signal from a
good signal generator as the primary
source, mixing with the signal from
the uncalibrated oscillator in the 1N34
crystal to produce an audible beat note
in the earphones. The signal genera-
tor is set to the first even number that
is desired, i.e., 19.0 mc, then the new
oscillator is carefully adjusted to yield
zero beat. Mark this point on the
outside scale. Set generator to 19.5
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mc., zero beat again and mark this
point on the inside scale. Repeat this
procedure all the way up the scale,
marking even megacycle points on the
outside scale and half megacycle
points on the inside scale. After all
these points are noted, diagonal lines
may be drawn from each outside point
down to the adjacent
points. The interscctions of the diago-
nal lines and the intermediate scales
will point out the setting for .1, .2, .3
etc.,, without further marking. It will
thus be seen that the original signal
generator used need only have precise
markings for each megacycle and half
megacycle, which most do, and yet the
new oscillator will have exact mark-
ings each .1 me. from 19.0 mc. up. This
excellent calibration makes it easy to
set the dial for such odd values as
23.4 mc., etc. that are required in TV
alignment. The average signal gener-
ator requires a lot of mental gymnas-
tics and patience to arrive at even an
approximate setting for such in-be-
tween values.

The physical size of this instrument
is kept small, 5"x6”"x9”, so that it
lends itself to easy portability. Thus,
if a service call indicates that only an
adjustment of the trap circuits, etc.
is required, this may easily be per-
formed by the use of this unit in con-
junction with either v.t.v.m. or even
a sensitive v.o.m. Thus a great number
of calls can be serviced in the custom-
er’s home without the bother and risk
of carting the whole TV chassis to the
shop. Of course if examination of the
set shows that a complete i.f. and r.f.
alignment is needed this work is.best
done in the shop. But frequently calls
will be made that require only that,
for instance, the sound traps be reset,
or the sound i.f. be brought into align-
ment, or similar simple adjustments. It
seems much more reasonable to per-
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Fig. 1. Circuit diagram of the easily-constructed signal generator for TV alignment.

form these tasks in the home, where
they can be completed in a few
minutes, rather than to waste time
and effort in taking the chassis to the
shop. Besides, the writer knows of
many cases where more damage was
done to the set during transportation
than the original fault. A customer
cannot be blamed for feeling that he
is being treated unfairly if his tele-
vision set is taken away from him for
possibly several days or a week, if all
that was the matter with it in the first
place was the occasional appearance of
sound bars. The instrument described
will be found to be indispensable onece
it has been used on such work. -{30—

@

ouTPU

SIGNAL
GENERATOR

iUTPUT

———

=t

Fig. 2. Suggested setup for calibrating unit,

(Left) Side view of unit showing power supply and other heat-producing units mounted on one side of the
dividing partition. (Right) Another view of unit showing proper positioning of oscillator tank coil and condenser.
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HEN Barney, the red-headed
Wapprentice of Mac's Radio
Service Shop, had gone into
the chassis-cleaning booth twenty min-
utes before, there had not been a single
wire recorder in the shop; but when
he came out, Mac was busily engaged
in taking one out of its case.
“Doggone it!” Barney exclaimed,
snapping his fingers, “I wish I'd seen
her!”
“What ‘her’?” Mac grunted without
looking up.

“Why, the beautiful creature that

persuaded you to run her wire recorder
around all of these other sets stacked
up here! That gal really must have
had something.”

“For your information, Junior, this
wire recorder belongs to the young
minister of that church on Ninth
Street. I am giving it priority because
of the use he puts it to. Each Sunday
he makes a recording of the entire
church service. Then, during the week,
he takes it around to the homes of the
sick and aged members who cannot get
out and lets them go to church right
in their homes. Several of these old
people are quite hard of hearing, and
he wants me to install a phone jack for
their benefit.”

“Hey, that's swell!”” Barney ex-
claimed; “that’s really using the old
noodle.”

“It certainly is,” Mac agreed, “and
speaking of ‘using the old noodle,” as
you vulgarly put it, I think it is about
time we had another chalk-talk on
intermittents.”

With a flourish Barney whipped out
his beat-up notebook and perched him-
self on the end of the bench. “Yes, sir;
whenever you are ready, sir,” he in-
vited with mock deference.
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Intermittents Still Pursue

“Well,” Mac began, still working on
the recorder and pausing now and then
when what he was doing required a
little extra attention, “first I want to
impress on your alleged mind that the
amount of time that elapses between
the time the set is turned on and the
time at which the erratic behavior
starts is very informative. Most in-
termittent conditions are caused by
expansion of defective parts; and this
expansion, in turn, is caused by heat-
ing. Since not all of the parts warm
up at the same time, but, instead, take
on heat according to a definite se-
quence, you can make a pretty shrewd
guess at where the defective part is by
how long it takes for the trouble to
start.”

-“For example, the tubes heat up
first; then the resistors increase in
temperature; gradually the heat
spreads through the chassis and warms
up the coils and condensers. The prox-
imity of a particular part to a tube or
hot resistor must also be taken into
account. In general, though, if your
trouble begins as soon as the set is
turned on, be especially suspicious of
tubes and resistors. The filament of
an a.c.-d.c. tube that opens up as soon
as the filament is hot and then re-
establishes contact when it cools down
is a well-known example of this. Us-
ually, but not always, this defect will
show up in the first five minutes of
operation.

“Another case that is fairly common
is that of the set that has a lot of noise
and abrupt changes of volume when it
is frst turned on but that settles down
and plays faultlessly after about fif-
teen minutes of operation. In several
cases, I have found the trouble to be in
a metal-encased resistor riveted to the

wWww americanradiohistorv com

chassis. The taps on this resistor make
poor contact when the resistor is cold;
but when the resistor heats and ex-
pands, it wedges the metal band of the
tap tightly between the element and
the case and makes a good contact un-
til the resistor is allowed to cool down
again.

“If the set plays all right for a half-
hour or so and then begins to misbe-
have, 1t is a good idea to suspect con-
densers or coils. We talked before
about how to locate a condenser that
is opening up, but I want to mention,
too, that you can often tell in what
circuit a condenser is opening by listen-
ing to the change in the quality of the
signal when it drops in volume. An
opening coupling condenser will often
cause a severe loss of low frequencies,
because the highs will still be passed
by the small amount of capacity be-
tween leads, etc. A plate, cathode, or
a.v.c. bypass that is opening will often
cause a characteristic hissing ‘near-
oscillation’ sound to accompany the
drop in volume. A defective coupling
condenser in the oscillator circuit will
often have a detuning effect on the sig-
nal just before the set quits playing.”

“You told me last month that
changes in volume were not the only
troubles that came under the heading
of ‘intermittents,” ” Barney said. “What
other kinds are there?”

“Well, intermittent noisy conditions
are quite common. We already have
spoken -about noisy resistors. Coils
that open up are very common, espe-
cially in circuits that carry d.c. cur-
rent. This takes in the primaries of
r.f., i.f., oscillator coils, and audio
transformers, and it also includes
speaker field windings. An experi-
enced serviceman can usually spot one
of these ‘opening coil’ cases by the dis-
tinctive sound they make. In addition
to an intermittent rustling sound,
there is often a kind of high-pitched
squeaking sound, like this:”

Mac drew his breath in between
tightly-pursed lips to produce the
sound that many people use to call a
near-by dog. Barney dropped his note-
book, clapped both hands over his
heart, and rolled his eyes blissfully to-
ward the ceiling. “Ah!” he exclaimed
rapturously, “that reminds me of how
Margie says goodnight!”

“You keep your mind on what I'm
saying, or I'll ‘goodnight’ you,” Mac
warned trying to scowl fiercely. “You
can often show up which winding is
going out by increasing the current
through it. To do this, connect a re-
sistor of around 5000 ohms between
the point fed through the coil and the
ground for two or three seconds. If
the coil is OK, it will pass this tem-
porary overload without harm; but if
it is defective, the noise will become
much worse or the coil will open up
compieteiy.

“Another very common noisy condi-
tion, especially with a.c.-d.c. sets, is
caused by a defective filter condenser.
I am not sure as to exactly what hap-

(Continued on page 154)
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RCA’s Caroline Tufts holds the newly developed Pitisburgh Piate Glass television
picture tube face plate against the all-glass funne! to which plate is flame-sealed.

NEW technique for manufac-
A turing face plates for televi-

sion picture tubes has been re-
cently announced by Pittsburgh Plate
Glass Company, originator of the
process.

The production of 5 inch tubes has
been stepped up and this saving in pro-
duction time is expected to be extendged
to the manufacture of 10”7, 12", and
even larger sized tubes as soon as the
machinery is installed.

The new process, which hinges on
the development of a special glass tai-

At RCA’s Lancaster tube plant a television picture tube face
plate. newly developed ior mass procuction. is flame-sealed
to tuse funnel. The process can also be used with m2:al units.
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lor-made to meet the needs of the tele-
vision industry, is the result of nearly
three years of research and develop-
ment.

The key to the mass production
schedule lies in the fact that the slow
process of molding glass blanks and
then putting them through rigorous
optical grinding and polishing opera-
tions fo obtain spherical perfection
has been replaced by a method where-
by the meticulous grinding and pol-
ishing operations are reduced to a
standardized process which is complet-
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NEW PROCES
10 RELIEVE
IV BOTTLENECK

Pittsburgh Plate Glass Company®s new tube

manufacturing process will increase output.

ed while the glass is still flat. A newly
developed bending process permits
perfect sphericity without marring
the precision surface obtained before
the blanks are cut to size.

It has been pointed out that the
bottleneck in picture tube manufac-
ture which had receiving set produc-
tion heavily handicapped throughout
the industry has not been on account
of the bulk of glass used but because
of the many time-consuming precision
requirements.

The new Pittsburgh face plate may
be used not only on the special alloy
metal developed for television tube
manufacture but may also be fused
to the all-glass tube. Because of the
weight 