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TENNA -+ ROTOR

For "Tb)a”\j_
TELEVISIO

R

DELUXE MODEL
TENNA-ROTOR

new dlrécfional

FO" M Bt dicator control Deluxe control case with indicator
Tenna-Rotor fits most manvfactured 3-element . case as illustrated is dial shows compass directions.
10-meter beams! 3 now available and

A . ! optional at slight
New Thrust Bearing Bracket —used with S —
Tenna-Rotor is made especially for heavier ‘
3-element 10-meter beams and stacked TV Indicator dial shows actual compass direction in which the antenna
arrays. Supports direct vertical weights from 20 is pointed at all times. Helps speed selection of desired antenna
to 300 pounds! position—makes for greater convenience! The deluxe Tenng-Rotor
Tenna-Rotor is easy and inexpensive to (Model #DIR) costs only $10 more than standard model.
install —any antenna mast is quickly clamped TENNA-ROTOR comes complete—ready to use! The Rotor
info a rotating hollow shaft powered by fully is sturdy, water-tight, metal housed—a plastic control box
enclosed, weather-proof, electric unit. five inches square plugs into any 60 cycle 110 volt circuit.

Simplify installations! ~ Save Man-Hours on the Job —Eliminate Critical Antenna Orientation!
AMATEURS can use TENNA-ROTOR for both transmitting and receiving!

ALLIANCE MANUFACTURING COMPANY + ALLIANCE, OHIO
- ~-Export Department: 401 Broadway, New York 13, N. Y., U. S. A.

oy
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1 Send You Many
KITS OF PARTS

for practical experience

You conduct many tests and experiments with equip-

ment built from materials I furnish.

Some of the

equipment from my Servicing Course and some from
my Communications Course is shown below. Everything

September,

19149

I send is yours to keep.

GET THIS TRAINING
WITHOUT cOST
UNDER G. [ BILL

Want a good-pay job in the fast growing RADIO-TELE-
VISION Industry? Want a money-making Radio-Television
shop of your own? Here's your opportunity. I've trained
hundreds of ‘'men to be successful 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
practical experience building, testing, experimenting with
MANY KITS OF PARTS I send. Allequipment yoursto keep.

MAKE EXTRA MONEY IN SPARE TIME
The day you enroll, I start sending SPECIAL BOOKLETS
that show you how to make $5, $10 a week or more EXTRA
MONEY fixing neighbors’ Radios in spare time while learning.
From here, it’'s a short step to your own shop or a good-pay
Radio-Television servicing job. Or be a licensed Radio-Tele-
vision Operator or Technician.

TELEVISION OFFERS BRIGHT FUTURE
Today there are nearly 2700 Radio stations on the air—and
within three years experts predict there will be over 1000 Tele-
vision Stations. Then add developments in FM, Two-Way
Radio, Police, Marine, Aviation and Microwave Relay Radio!
New jobs, more jobs, good pay for

Think what this means.
qualified men.

ACTUAL
LESSON

Act now! Send for my FREE DOUBLE OFFER. Coupon entitles you to
actual lesson, "GETTING ACQUAINTED WITH RECEIVER SERVICING.’

It shows you that learning at hame is
easy. tpractical. _You also get my 64-
page book, “HOW TO BE A SUCCESS
iN RADIO-TELEVISION." It tells

Wit what my graduates are doing and earn-
CETTING ACQUMNTED / ing. Send coupon in envelope or paste
RVICWG on penny postal. J. E. SMITH, Presi-

RECEWER SE

dent, Dept. 9JR, _ National Radio
Institute. Pioneer Home Study Radio
School. Washington 9, D. C.

call. Please write plainly.)

Address....... ...

City..
a Check lf Veleran

wwWwW americanradiohistorv com

MR. J. E. SMITH, President, Dept. 9JR
National Radio Institute, Washington 9, D. C.

Mail me Sample Lesson and 64-page book about How to Win
Success in Radio-Television—both FREE.

P I e  e  TG ehes ani e gpmiin. s a

it LONEL State...... . ..
% Approved Under G. L Blll ]

~ N

Americas Fastest Growing Industry

Offers You GOOD PAY--SUGCESS

I TRAINED

THESE MEN

“I am operating my
own Radio Sales_and
Service business. With
. FM and Television in
&3‘ the offing, we have &

© very profitable fu-

ture.” A. Patriék, Tampa. Fla.
“N.R.I. was my step-
ping stone from & few
hundred to over $4,000
a year as a Radio En-
gineer. Make extra
money servicing Ra-
dios.” A. Michaels. Trenton. Ga.
“‘Before  finishing

2 course, | earned about

W $10 a week fixing Ra-
dios in spare time.

s < Recommend N.R.I."—
S. 4. Petruff. Miami, Florida.

b
#

“My first job was
obtained for me by
your Graduate Service
Dept. Am now Chief
Engineer, Police Ra-
dio Station WQOX
T. 8. Norton, Hamxl!on, Ohio.
5“’ “Am tied in with two
B «4 Television outfits, and
o , do warranty work for
5Ly dealers. Use N.R.L
AT texts often.”'— Robert
Dohman, New Prague, Minn.
“Four months after "
enrolling for N.R.I.
course, was *able to 28 -
service Radios: aver-
aged $10-$15 a week 4
in spare time."—W.
B. Weyde, Brooklyn, N. Y.
: “"N.R.I helped me get
. position as Radio Me~
chanic  with United
Airlines. Have Radio-
telephone 2nd Class
License.” ~- Lehman
San Bruno, California.

Hauger,

(No salesman will

3
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Ed”or n n i n
OLIVER READ, WSETI

WSS e Fivst in & TELEVISION
Technaical - Editor . Y o N E w s

raz/to-[e/i'm.uon -e/i'ctronlrj
H. 5. RENNE, EX-WBPTS

Associafe Editor
RAY FRAMK, WoiU

Confributing Editer

ROBERT HERTZBERG, W2DJJ CONTENTS SEPTEMBER, 1949

Short - Wava Editor
KEMMETH R. BOORD

Staff Artist
R. 5. KUPJACK

Average Paid Circulation over 200.000 Radlo News Trade Mark Rez. U.S. Pat. Office No. 378427

Radio-Electronics In The Atomic Energy Program

it T OO ..Samuel Freedman, weyuq 3!
! L. L. OSIEH Household Radio Interference Elimination...._...._..._... John W. Teegarden 34
J;",',d:e:_ A:;'Niﬁ:af:f Is Your Profit On Sales A Good Profit On Business Investment?............
s ...Fred Merish 36
HERMAN ‘:r_' ;J;:im " A Bandswitching V.F.O.-Exciter Unit................ Don V.R. Drenner, warQs 37
za . : kst ] Curiosity Draws the Crowd............. Don Barry 4l
Mast Head Antenna Switching...............ocooccieniciiiiines Dana A. Griffin 42
An Inexpensive Photoelectric Burglar Alarm.............. Charles M. Thorne 44
Television Servicing With a Sweep Generator............ Howard E. Anthony 46
Mac's Radio Service Shop reeereteteen e John T. Frye 48
Self Modulating The 829-B....................... Otto L. Woolley, wascc 49
A Pocket Signal Tracer S ———— J. L. Barber 50
Sweep Generator Adjustment of Transmission Lines and Antennas..........
............................................... John A. Cornell 52
The Beginning Amateur (Part 8)........_.... Robert Hertzberg, wapJs 54
Shielding Against TVI .. ....P. S. Rand, wipsm 57
Modern Television Receivers (Part 18). Milton S. Kiver 6l
Build This Experimenter's Power Supply................... Rufus P. Turner, k6A1 64
il e R A “;;L‘r:o:“'}‘::::;‘l The Television Receiving Antenna (Part 2).................... B.V.K. French 67
Michigan) firm use modern test equip- Do You Know?......... David Scott 72
ment to speed up repairs and alignment.
{Kodachrome by Deetjen Color Studio)
Chairmran of the Boord end Publisher DEPARTMENTS
WILLIAM B, ZIFF .
e For the Record.......... The Editor 8  Technical Books ... ... .
B. G. DAVIS Spot Radio News................. 16  Manufacturers' Literature
nnﬂ;::;ar‘y-?ﬁu:{r;ﬂ Within the Industry............ 24 AFCA News
'I.l"‘ca-.Pmsin'enrs Short-Wave............ K. R. Boord 66  New TV Receivers...................
NICHATL . TRotien What's New in Radio............ 80 MARS
Dir. Ecetern: Div. Letters from Our Readers....... 160

H. J. MORGANROTH
Production Direclor i

H. G. STRONG
Cirewlaftien Direchor

f &¥0ay, COPYRIGHT 1949
BRANCH OFFICES & % ZIFF-DAVIS PUBLISHING COMPANY
F: 185 North Wabash Ave.. Chicago |, lli.

-
<
<
) NEW YORK (1) 2N § VOLUME 42 o NUMBER 3 Mamber
Empire Stote Bldg., W1 7-0400 inG © Audit Bureau of
LOS5 ANGELES [14] Circulations
BI5 5. Hill 5, TUcker 9213
Manager, WILLIAM L PINNEY BADIO & TELEVISION NEWS is publisned montniy by the ZIf.Dayls Publishing Compang N, Wapash Ave..
' Chicago I1l. Subscription Rates: in U. S, and Cana 84 00 zsuest. single co ies 35 cents; in Mexico.
TORONTD South and Central America, and U. S. Possessions. 84 (12 lnuel) in British mnp 5.00 (12 issues)—all
_ other foreign countries $5.00 (12 issues). Subscribers lhould allow at least 2 weeks for chanue of address. All
2] King Street, East communications about subscriptions should be addressed to: Director of Circulation. 185 N. Wabash Ave.. Chicago
i 1, Ill. Entered as second class matter July 21, 1948, at the Post Office, Chicago. Illlnols under the Act of

March J. 1879, Entered as second class mauer at the Post Office Dept., Ottawa. Canada, Contributors should
retain a copy of contributions and retu: Contr: will be handled with reamnable care bu:
this magazine assumes no relponublity for their safety. Accepted material is
by-line that are Payme: made at our current rates, covers all authors'. conl.ribuwu
or contestants’ rights, title, and muresl u: an W accepted naterial, includingk photographs and drawings.

4 RADIO & TELEVISION NEWS
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Beﬂer Pay

How to Pass

COMMERCIAL

Get Your FCC Ticket
Jobs leading to
$3,000 to $7,500

{Average Pay Reported by FCC
Nationwide Survey)

~are opening up

right now for

. FCC Licensed
Radiomen.

Happy Vacations
and Travel

FCC

1 can train you to pass your FCC License
Exams in a few short weeks if you've had any
practical radio experience—amateur, Army,
Navy, radio servicing or other. My time-prov-
en plan can help put you, too, on the road to
SUCCOss.

Let me send you FREE the entire story
Just fill out the coupon and mail it. 1 will
send you, free of charge, a copy of ‘‘How to
Pass FCC License Exams,” plus a sample
FCC-type Exam, and the amazing new hooklet,
‘‘Money Making FCC License Information.’*

Edw. H. Guilford

Vice President

Add Technical Training to Your

Practical Experlence & Get Your
COMMERCIAL OMMERCIAL '
RADIO OPERATOR

It’s EASY if you use CIRE Simplified Training
and Coaching AT HOME in SPARE TIME

Get your license easily and quickly and be
ready for the jobs open to ticket holders
which lead to $3000 to $7500 {average pay
reported by FCC nationwide survey.) CIRE
training is the only planned course of <®
coaching and training that leads directly
to an FCC License.

Your FCC ticket is always
recognized in all radio fields
as proof of your technical ability

HERE'S PROOF THAT GIRE JOB.
FINDING SERVICE GETS JOBS!

‘‘Have accepted a position at KWAD in Wadena, Minn. | am
indebted to CIRE, for | secured this position fhrough the help
of the CIRE Job- Flndmg Service. | had at least six other offers from stations
receiving my employmenf application and CIRE reference. | am sincerely under
obligation to you. Student No. 2760 AT

"1 am working at WRJM as a transmitter engineer, and received this position in
response to one of the employment applications sent me upon completion of my
course and the receiving of my Diploma. Received my |st Class Radiotelephone
Incense on March 2, 1949. | want to express my sincere appreciation to the staff of
CIRE.' Student No. 2608 A2

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-9 . 4900 Euclid Bldg. . Cleveland 3, Ohio
Approved for Veteran Training Under the *'G.I. Bill of Rights'

September, 1949

RADIO OPERATOR

License
Exams

Tells where to apply for and take FCC examina-
tions, location of examining offices, scope of
knowledge required, approved way to prepare for
FCC examinations, positive method of checking
your knowledge before taking the examinations.

Tells of Thousands of Brand-New,
Better Paying Radio Jobs Now
Open to FCC License Holders.

2. Tells How We Guarantee to Train
and Coach You Until You Get Your
FCC License.

3. Tells How Our Amazing JOB-FIND-
ING Service Helps You Get the
Better Pay Job Our Training Enti-

tles You to Hold.

[

CLEVELAND INSTITUTE OF RADIO ELECTRONICS !

Desk RN-9, 4900 Euclid Bldg., Cleveland 3, Ohio l

{Address fo Desk No. to avoid delay) I

[ want to know how I can get my FCC ticket in a few short weeks by training at I
home in spare time. Send Ine your amazing new FRE booklet * ‘Money Making

FCC License Imormatlon as well as a FREE sample FCC-type exam and I
FREE booklet, ‘How to Pass I'CC License Examinations™ (does not cover

exams for amateur License). !

NAIME e et e timn anb o e et vmn e s s sa e s n i da i aabas vannonnonnsbesorerosnes :

Address ..... e e e s ke e e s e e e b e e e 6e e e ne s se s e s o o e PR ]

CitY Pl feiand P ol x5 § e e Zone...... State............... l

[ Veterans check for enrollment information under G.|. Bill |

NO OBLIGATION—NO SALESMEN ]

- e e e e e e S e e e e e =y

>
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) - CUSTOMODE is the answer to the ever expanding requirements of audio-
. = > .
o . T s ] video equipment. Today you may install a tuner, an amplifier and a record
F . b - A . e changer with your loudspeaker. Tomorrow you can add a TV receiver, a
o i T
TS 5 ; . pick-up for micro-groove records and a record cabinet, The illustrations
G 2 G £ S
o a e show a few of the hundreds of possible arrangements for Home Entertain-
o
P fr 6o ) ment Centers.
.. ===——=——— — . Designed by leading furniture stylists and acoustic engineers around a
i b : . iy e . . . "
= = JENSEN 15-inch loudspeaker in a Bass Reflex Cabinet— the very ului-
R # 1 o . 3 d 9 o . .
i " SEond ey mate in high-fidelity sound reproduction — CUSTOMODE is as functional
& as it is beautiful. Its “building block” versatility enables you to create your
P ' own layouts as you wish, when you wish.
Lo i ¢
v ; . i Write today for literature and scale cut-outs. Jensen Manufacturing Com-
- pény, Division of the Muter Company, 6617 South Laramie Avenue, Chi-
. cago 38, Illinois. In Canada: Copper Wire Products. Ltd., 351 Carlaw Ave,
: Toronto
i :\8 \t §§
.
Bt
T o\, e
G i
By b L]
b E
- v
- # "s@ e
Dol o v
o - 5 - TR -
5 ]
. vi ®
: L vl ¥
i i v S
- : Shown above is Shelf which provides for inclusion of TV receiver or
e RS weom : record albums in a CUSTOMODE ensemble.
'3 RADIO & TELEVISION NEWS
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PICTURE
TUBE

Now you can get this amazingly practical aid for learning Television at home, to help !
you get started toward FASCINATING WORK...GOOD MONEY...a THRILLING FUTURE E
in a real job, or your own sales and service business. o When you complete our regular - (bt
home training—described below —you can build and keep a top quality commerciul-iype. B f:" ‘iQ

Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view
tube that gives big, bright, sharp, steady pictures. This is an optional training advan-
tage — designed to provide the utmost in practical “learn-by-doing”
Television. Mail coupon for complete details. See why you owe it to your ,
“Television Future” to enroll for DeForest’s Training, Inc. YOU ALSO

Mail Coupon NOW for FREE Information! ELuLLGs

See how D.T.L’s amazingly effective methods help start you toward a | ;;'LSE:ROFESSNJN'AL
GOOD JOB or your OWN BUSINESS in one of America’s most promising [ -QUI—PM-ENT'

fields — including Television, F. M. Radio, Aviation, Train, and Taxi g
Radio, Broadcast Radio, Industrial Electronics. Get modern lessons...plus 16 shipments iﬁ—F:“Sl&ﬁAL
of Radio-Electronic parts. Work over 300 experiments and projects —including building @GENRQLQR&
of (1) commercial-type OSCILLOSCOPE for practical T-V circuit training, (2) double-range = -
R-F SIGNAL GENERATOR, (3) iewel-bearing MULTIMETER, (4) quality 6-tube SUPERHET oo
RADIO. Then build and keep that big new Television Receiver. Here's '
EVERYTHING YOU NEED for real laboratory-type training...AT HOME!

Modern Chicago Laboratories Employment Service

% If you prefer, you can get ALL your % When you complete your

home training in

i £

preparation in our new, Chicago train- training, our effective Em-

ing laboratories . . . one of the finest of ployment Service helps you ’
its kind. Ample instructors get started toward a real : 1 /// i .
. .. modern equipment. future in Television — Radio AR ﬂ[/ﬂf}//ﬂu![/[/ // A
Write for details! — Electronices. ] G LN Dedils

You also use HOME MOVIES!
i a D. T. l. Exclusive!
D. T. I. alone includes the modern, visual

DeFOREST’S TRAINING, INC.

training aid.. . MOVIES . . .to help you learn 2533 North Ashland Avenue, Dept. RN-F9 i
faster, easier at home. See electrons on the & Chicago 14, lllinois i

& march and other fascinating “hidden action” i 5 .0 . .
&=2* —a remarkable home training advantage Without obligation, give me complete facts showing |
22 that speeds your progress. E howl may make my start in Television-Radio-Electronics. i
] !

= : | ‘ ] Name ! Age
De FOREST’S TRAINING, INC. [ '
i L' & s { y s L Street Apt ]
; CHICAGO 14, ILLINOIS i |
I city Zone State

A DE VRY Instituiion

hm--l-m-mmumnmm-----J

September, 1949
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RIGID-TIP
tatest in tip
engineering

LONGER REACH

full 5V inches X
SOLDERLITE ST ol &

spotlights the work

STREAMLINED
perfectly
‘balanced

DUAL HEAT
single heat
200 watts,
dual heat
200/250
watts;

115 volts,
60 cycles

You can do every kind of soldering
with this new 250 watt Weller Gun.
Power-packed, it handles heavy
work with ease—yet the compact,
lightweight design makes it equally
suited for delicate soldering and
getting into tight spots.

Pull the trigger switch and you
solder. Release the trigger, and off
goes the heat—automatically. No
wasted time. No wasted current. No
need to unplug the gun between
jobs. ‘Over and under’ position of
terminals provides greater visibility
with built-in spotlight. Extra 5%”
length and new RIGID-TIP mean
real soldering efficiency.

Chisel-shape RIGID-TIP offers
more soldering area for faster heat
transfer, and new design gives brac-
ing action for heavy jobs. Here you
get features not found in any other
soldering tool . ..advantages that
save hours and dollars. Your Weller
Gun pays for itself in a few months.
Order from your distributor or write
for bulletin direct.

SOLDERING TIPS—get your copy of J

the new Weller guide to easier, faster Jf.7 *
soldering—20 pages fullyillustrated. J
Price 10c at your distributor, or or-
der direct.

wr.u.r.n

MANUFACTURING COMPANY

210 PACKER STREET « EASTON, PA,

BY

THE EDITOR

TOO MUCH TELEVISION?

WE HAVE been running a lot of
material on television the past
few months in an effort to better serve
those whose future bread and butter
will depend a great deal upon their
knowledge of television circuits.

Several readers have written letters
of late, claiming we are devoting too
much space to. television. A few point
out that television is still in its “infan-
cy” and not yet on a par with radio.

Television is, to our way of thinking,
no longer an infant. It has emerged
from its swaddling clothes into the
fastest growing industry of our time.
No one can guess its future potentials.

Television, as an industry, is grow-
ing faster than did radio in its early
commercial days. Almost daily come
announcements of new models, new
circuits, new antennas, and new tech-
niques. The art of video is developing
g0 fast that it now becomes a problem
for many technicians to find time to
keep up with the rapid tempo in areas
now served. The FCC is now planning
to add 42 new television channels in
the ultra-high region. That means
over 1700 additional video stations in
1179 areas, more than three times as
many stations as were possible with
initial allocations.

The FCC points out that there will
some day be a total of about 2245 video
transmitters in 1400 different com-
munities. That’s really important to
technicians who are prepared to cash
in on the new markets as they open
up in their areas.

There are many technicians who are
taking too much for granted when lay-
ing ground work for the future selling
and maintenance of television. Tele-
vision sets are complicated. They do
require special trouble-shooting tech-
niques and they do demand ‘“know-
how.” That is why we run so many
articles on all phases of television.

Technicians who have been in the
television business for many months
have discovered many short-cut meth-
ods for set adjustments. Passing along
this information may save other tech-
nicians many a future headache. Tele-
vision is a highly specialized subject
and must be thoroughly learned if one
is to be successful in the television
business.

To those who might feel we are go-
ing overboard on television, may we
again stress the necessity for studying
the many components and analyzing
the many video circuits found in pres-
ent sets. Unfortunately, many manu-
facturers are too busy bringing out
new models to concern themselves
with providing complete data on their

www americanradiohistorvy com

sets, and even if they do, many
changes do not show in the literature
or in their service sheets.

That’s where “know-how” pays off.
By knowing and understanding televi-
sion circuits in general, it becomes a
routine task for alert technicians to
spot such discrepancies. We have seen
many schematics which differ widely
from the actual circuits found in spe-
cific models. The publishers of service
manuals have found the same thing
when preparing their own data. Un-
less the technician is familiar with
video circuits in general, he will be un-
able to spot errors by the factory.

Another current television topic out-
side of the much publicized price-cut-
ting war, is the practice on the part
of certain companies of offering re-
duced rates for service. The dealer
should remember that at the time he
makes a sale, he is obligated to see
that proper performance is rendered
by the product. His obligation does
not cease simply because he has turned
the contract over to a service com-
pany. He should make certain that he
has chosen his service representative
wisely. He should check the reputa-
tion, financial standing, and distribu-
tor acceptance, as well as the length
of time the company has been in busi-
ness, before tying himself to any par-
ticular service company. He should
also make sure that his service repre-
sentative is not a sales competitor.
Any service company operating as a
subsidiary of a sales company is in
business for. the exclusive benefit of
the parent sales company and should
be avoided like the plague.

It is one thing for a dealer to cheat
himself of a legitimate profit and then
forget it, but it is another matter for
a dealer to jeopardize his business fu-
ture by dealing with a service con-
tractor who offers to perform service
for less than the established cost of
the policy. Most factory-established
rates can be justified by anyone will-
ing to take the time to analyze all of
the costs entering into installation and
maintenance. Such an analysis will
show that the possible profit in a TV
service contract is invariably less
than that of any other business. Why
then should there be reduced rates for
TV service?

We shall, therefore, continue to pre-
sent timely articles on television.
Sharing in importance with service
techniques, etc., is the proper type of
merchandising to employ. All of these
considerations will add up to more
money in the pockets of television
service technicians........... ...OR.

RADIO & TELEVISION NEWS
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THE WORLD'S

ALLIED’S NEW

Get Radio’s Leading Buying Guide

Here’s the Buying Guide to everything in radio for every-
one in radio! Preferred by expert service technicians, engi-
neers, sound men, Amateurs, builders and experimenters—
it’s packed cover to cover with the world’s largest selec-
tions of quality equipment at lowest money-saving prices.
See the latest in TV and home radio receivers; radio-
phonos with new three-speed changers; new Sound Sys-
tems, P.A. equipment and high-fidelity sound components:
recorders and accessories; full selections of newest Ama-
teur receivers and station gear; test instruments; builders’
kits; huge listings of parts, tubes, tools, books, diagrams.

ALLIED gives you every buying advantage; speedy de-
livery, expert personal help, lowest prices, assured satis-
faction-—plus the most liberal Time Payment plan in radio.
Get the new 1950 aLLIED Catalog. Keep it handy-—it will
save you time and money. Send today for your FREE copy!

LARGESTSTOCKS » QUICK, EXPERT SERVICE

Send for your FREE copy of
Radio’s Most Complete Catalog
Use the coupon below —NOW!

. ALLIED

LARGEST
RADIO RADIO
supPLY Evernything cn Radio

HOUSE - - - and Electronice

September, 1919

1950 rRADIO cATALOG

196 VALUE-PACKED PAGES

Send for ¢ wow!

R ad '.
and gle '

Qﬁ;{‘}ge
1950

® in Radio et
onics

e i

WORLD'S LARGEST STOCKS

Everything in radio for everyone in
radio! ALLIED's huge stocks are the
world’s largest, including complete
lines of all leading makes of parts
and equipment. Get everything you
need from one dependable central-
ized source—ALLIED RADIO!

TELEVISION & HOME RADIOS

See ALLIED's outstanding selection of
new Television sets, new table model
radios, FM-AM combinations with new
Three-Speed Automatic Changers.
Save on these radio models—the
choice of expertst

AMATEUR STATION GEAR

You'll find everything you need for
your shack in the new ALLIED Cata-
log. See all the latest releases in re-
ceivers, transmitters, parts, station
equipment—the biggest and most
complete listings in Ham radio!

NEW SOUND EQUIPMENT

Packaged, ready-to-use Sound Sys-
tems; amplifiers guaranteed for one
full year; high-fidelity sound compo-
nents; everything in speakers, mikes,
P.A. accessories, intercom and record-
ing equipment—ALLIED RADIO is
headquarters for Soundmen!

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 1-J-9
Chicago 7, Illinois

[ Send FREE New 1950 ALLIED Catalog.

Names ix. « . . STrrraro s Ve W EVEITR, < e v vwoes B
Address.........covuinuns.. to e N N T T,
City....... I SGwhwnhrT. X Zone..... State. . ... P _

9
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HERE'S WHY IT PAYS TO USE CRL HI-VO-KAPS

Centralab Hi-Vo-Kaps are high voltage capacitors. choose from, you can be sure of the right capacitor
They are the smallest high voltage capacitors ever for virtually any high voltage or television appli-
designed exclusively for television circuits. That's cation. What's more, Hi-Vo-Kaps are made of
why you'll find them easier to install . . . find them Centralab’s originmal Ceramic-X to give you better
taking up less space in the TV sets you service. performance . . . longer life. Get the complete
Just as important is the flexibility Hi-Vo-Kaps give story on Centrala> high-quality Hi-Vo-Kaps. Call
you, With three types of terminal connections to your CRL distributor today!

RADIO & TELEVISION NEWS
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Service Eng neers

Want to speed up service and repairs? Want to simplify inventory and draw
more customers? One look at Centralab’s line of service components gives
you the key to these important service problems. Compare quality . .. com-
pare performance . ..compare results, and you’ll see why radio and television
service engineers everywhere use CRL parts to increase the efficiency of their
shops . .. why they are able to give their customers such fast, dependable serv-
ice. Yes, new Centralab research and development points the way to easier,
faster service and repair . . . improved customer satisfaction. For complete in-

formation on the Centralab line, get in touch with your Centralab Distributor.

Division of GLOBE-UNION INC.  Milwaukee

Ask Your Distributor for These CRL Parts

CONTROLS

MODEL "M” for voltage-divider,
antenna shunt and "C” bias control,
tone control, AF grid control.
MODEL "1” for all miniature ap-
plications; rated at 1/10 watt, actu-
ally smaller than a dime. MODEL
“R”, wire wound, for voltage di-
vider, antenna shunt, “C” bias, AF
grid or tone control circuits.

SWITCHES

ROTARY for band change, meter,
intercom circuits; made in ceramic
and phenolic models, ROTARY
SPRING RETURN for meter selec-
tion, intercom, phono-radio applica-
tions. MEDIUM DUTY for band
changing in low power exciter-
transmitters and receivers. LEVER
ACTION for intercom, speaker, mi-
crophone and other applications.

CAPACITORS

TC HI-KAPS for correcting temper-
ature drift in TV, FM, AM, VFO
circuits. BC and KOLORDISK HI-
KAPS for by-pass and coupling ap-
plications in non-resonant, TV, AM,
FM, AF, HF, VHF and UHF cir.
cuits. HI-VO-KAPS for TV power
supplies. CERAMIC TRIMMERS
for padder application in TV, AM,
FM and HF circuits.

September, 1949
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CARRYING hundreds of telephone calls, coaxial
cable runs through many lonely miles. Far from
towns and people, master amplifying stations
stand guard with a new automatic alarm system
developed by Bell Telephone Laboratories.

At a city terminal, the man on duty makes a
check by laying a transparent log sheet over a
glass window, and dialing a master station hun-
dreds of miles away. At once the station begins to
give an account of itself, lighting lamps under
the log sheet to report any abnormal operating
condition before it becomes an emergency.

But when something happens that threatens
serious trouble, the apparatus acts at once —
maybe by switching in a spare coaxial —and calls
a distant test board by ringing a bell. Sometimes
he can take further steps by remote control; if
not, he knows exactly how to brief the nearest
repair crew.

With this new alarm system, maintenance
men need not be stationed at isolated points,
just waiting for something to happen. Instead,
they live in their home communities. This makes
for better work .. .and better telephone service.

A [} ] ] € F

G H 4 K [N L]
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BELL TELEPHONE LABORATORIES ExXPLORING AND INVENTING, DEVISING
AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

RADIO & TELEVISION NEWS
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Sensational TV News.

Sylvania Electric - For Years a Leading
Manufacturer of Electronic Equipment -
Has Now Developed a Television
Receiver That Is Actually Years Ahead

of Its Time!

September, 1949

For 25 years Sylvania Electric has been a pioneer
in radio, radar and television. Such vital develop-
ments as the 6-volt car radio tube, the glass-to-
metal seal and mass manufacture of sub-miniature
tubes for wartime proximity fuses are the result of
work by Sylvania’s electronic engineers. What’s
more, these engineers have made such important
contributions to television that, today, many of the
nation’s leading set manufacturers use Sylvania
inventions!

Sylvania waited to bring out its own television
receiver until these engineers had developed the
finest, most advanced set that could be made. Now
that set is here — years ahead of its time, years
ahead of any other make, yet competitively priced!

Read the amazing story of Sylvania’s new tele-

vision receiver on the next 2 pages...

13
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TODAY! Television that

TELEVISION!

1. Sharper contrast! Finer detail! Sylvania’s super-powered
“Electron Gun” gives needle-point sharpness to picture-making
beam. This finer, sharper beam makes blacks blacker, whites
whiter, brings out more detail more clearly! Here, for the first
time, is movie-clear television reproduction!

2. Steadier pictures! New Sylvania “Triple Lock” makes pictures
stay put, stay rock-steady even under adverse conditions! Locked
horizontally by new “Discriminator” circuit; locked vertically by
“Blocking Oscillator”; locked in brightness by “Automatic Gain
Compensator.” Pictures never “tumble,” never “drift,” never fall
out of synchronization, never need ad justing!

§
¥

3. Minimum picture interference! Sylvania’s shielded “Coaxial”
lead-in eliminates “picture static” ordinarily picked up by con-
ventional lead-ins.

HEA R the difference in SYLVANIA (EFF) TELEVISION!

1. FM high-fidelity circuits with wide-range speaker
and exclusive “Audio-Balanced” tone control!

Make the “Blindfold Test —

Close your eyes and compare
Sylvania FM sound with sound
of any other fine television set!

2, “Intercarrier Sound”’ eliminates “howls,” “micro-
phonic noise,” and “acoustic feedbacks™!

3. Sound locked in with picture! Sound automati-
cally maintains its volume and quality no matter
how often you switch channels! :

Check these EXTRA SELLING FEATURES TOO!

( / / /Sensaﬁonal new
é Easy, one- Better re- Better re-
hand opera- 4
tion!

“Pay - back™ Service

] ception in ception in Contract. Exclusive
A $lp$ f apartment “fringe’” with Sylvanial

=5 areas!

== S
= houses! M
— wwWwW americanradiohistorv com
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* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

TV'S DYNAMIC EFFECT on the
economy of the nation continued to be
a roaring topic in the legislative halls
of Washington during the early months
of the summer, with the FCC's freeze
order once again the accented prob-
lem. The situation was viewed with
such alarm by members of the Tele-
vision Broadcasters Association that
Prexy Jack Poppele issued a seething
statement, on behalf of the trade
group, requesting immediate action on
a partial lifting of the freeze. Poppele
pointed out that . .. “the protracted
character of the freeze has had an ad-
verse effect on at least two segments
of the industry, exclusive of the state
of suspended animation in which hun-
dreds of applicants for television sta-
tions find themselves. . . . Most serious-
ly affected are the manufacturers of
transmitters, who are unable to make
any long-range plans with respect to
production schedules. . Receiver
manufacturers, too, are in a quandary
attempting to project their operations
over a span of six months, due to the
imponderables of the stop order.”
Poppele disclosed that a study of
the present allocations chart revealed
at least eleven market areas in the
West with twenty-two channels which
were sufficiently separated, co-chan-
nel-wise, to permit immediate action
on applications pending in those sec-
tions: Amarillo, Texas (five channels);
Denver, Colo. (one channel); El Paso,

Texas (two channels); Sacramento,
Calif. (three channels); Salt Lake
City, Utah (one channel); Corpus

Christi, Texas (three channels); San
Diego, Calif. (two channels); San
Francisco, Calif. (one channel);
Seattle, Wash. (one channel); Stock-
ton, Calif. (two channels); and Ta-
coma, Wash. (one channel).

The unfreeze would permit manu-
facturers of receivers to prepare plans
for expanding operations, so that the
new market areas could be assured of
sufficient sets when the new stations
go on the air in the unfrozen cities,
cited Poppele. Distribution would also
be improved, the TBA headman stated.

The significance of the TBA note

{ propelled an unusually prompt reply

from FCC, which indicated that an im-
mediate specific-area unfreeze order
could not be issued as such action
would upset a country-wide plan now
being processed. The government au-
thorities revealed that undoubtedly by

www americanradiohistorv com

the time this column appears a revised
national allocation plan will not only
have been announced for hearing
study, but the suggested changes in
the western areas will appear to some
extent, too.

This frank disclosure by the boys in
Washington, prompted by industry
pressure, and particularly by their
own time schedule set in the official
announcement just before the sum-
mer began, indicated that early win-
ter would probably see a complete
lifting of the freeze and an orderly
application of channels in the very-
high and ultra-high bands.

IN A TALK at St. Andrews, New
Brunswick, Canada, FCC Commis-
sioner George E. Sterling stressed the
potential power of TV and declared
that the projected freeze lift and au-
thorization of construction in the
standard and higher bands will in-
augurate a new era in the art . . .
“destined to bring in its wake far-
reaching changes in our social, educa-
tional, economic, and political cus-
toms.”

Commenting on the color contro-
versy, which was refired when the
FCC mentioned its future possibilities
in their recent allocation release, Ster-
ling declared that he did not have the
least idea when we'll have color. He
emphasized that as a purchaser, he
would not hesitate to buy a receiver
now, because the government . . . “will
not authorize color until color can be
received satisfactorily on today’s or-
dinary television receiver, with only
relatively minor changes, or color pic-
tures can be received in black and
white on present-day receivers with
perhaps no, or only minor, modifica-
tions.”

COLOR TV and its possibilities
prompted Senator Edwin C. Johnson
to suggest an impartial probe by the
National Bureau of Standards, with
Dr. E. U. Condon, head of the bureau,
selecting a committee of experts to
make the study. The Senator stated
that he wanted a comprehensive and
unbiased report from an independent
group, so that the public could be sup-
plied, as soon as possible, with a true
picture of what we have in color and
can expect in the future.

At this writing, a committee of six
is being considered with representa-

RADIO & TELEVISION NEWS
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RCA Laboratories developed =

a copper mesh with 2,250,000 -
tiny openings to the square inch

for the television camera “eye.”

You gerl- fimer felevisior piciures 7%/0//74 Hhis super- Fire mesh

In RCA Image Orthicon televi-
sion cameras you will find a super-
fine copper mesh. Until a new
technique for making such screen
was discovered at RCA Labora-
tories, only coarse and irregular
mesh—which obstructed 60% of
the picture—was available.
Today, through RCA research,
such mesh can be made with 1500
gossamer wires to the linear inch.

September, 1949

An ordinary pinhead will cover about
7000 of its tiny openings.

By RCA’s technique—now producing
commercial quantities of 200- and 500-
mesh screens —the mesh is so fine, so
regular in structure, that it is invisible
on home television receivers . . . and as
much as 85% more television picture
passes through.

You benefit—many times
This new type of super-fine wire
mesh, and the technique for making

www americanradiohistorv com

it, like most major developments in
all-electronic television, is another
RCA Laboratories first. Leadership
in science and engineering adds
value beyond price to any product or
service of RCA and RCA Victor.

* * *

The newest developments in radio, tele-
vision, and electronics may be seen in action
at RCA Exhibition Hall, 36 West 49th
Street, N. Y. Admission is free, and you are
cordially invited. Radio Corporation of
America, Radio City, N. Y. 20.

RADIO CORPORATION of AMERICA
Worlad Leaaer in Radio — First in Television
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MERIT

HAS
COMPLETE - EXACT
T-VREPLACEMENTS

*
When MERIT says if, it’'s News!

Merit jobbers can now offer exact re-
placements for RCA and other popular
makes. All independent servicemen will
welcome this news. Merit's TV Replace-
ments fully maintain Merit's famous stand-
ards of quality. Buy them with complete
confidence.

New MERIT CATALOG No. 4911 is now
ready. Shows all TV Replacements in
regular fine. Write for your copy. All
catalog items in stock.

POWER TRANSFORMERS
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tives of trade associations, govern-
ment, industry, and the broadcasters,
constituting the body. It is believed
that some opinions of the group may
be offered during the all-important
very-high-ultra-high allocation ses-
sions, so that the record will contain
an official impartial version of the
situation. These data, the legislators
feel, will be very useful in preparing
the channel assignments for upstairs
television.

TV also became a page-one item in
Washington and New York, when the
FCC issued its test-pattern ruling for-
bidding the use of recordings with
fixed patterns. According to .the FCC
interpretation, which prompted a
storm of protests from telecasters,
only a tone or series of tones can ac-
company a TV test or fixed pattern.
The use of recordings or duplicates of
AM or FM programs is a violation,
they found, since such transmissions
are actually separate broadcasts and
not permissible according to present
standards of operation.

The Washington boards buzzed all
day and week, as TV-casters wired and
phoned in their dissents, citing the
hardships the ruling would inflict dur-
ing the preliminary on-the-air setups
and particularly during the late news
telecasts, usually with fixed patterns,
a procedure adopted to effect station
economies and streamlined production.
TBA, NAB and other trade groups
telegraphed their criticisms of the rul-
ing, NAB declaring that . .. “poor pro-
gramming or greatly increased cost of
operation” would result. TBA sug-
gested that a formal conference be
held so that the interpretation could
be analyzed by all members of asso-
ciations and industry.

From the FM interests, however,
came a salvo of applause for the rul-
ing, the FM association praising the
ruling as “the culmination of
protests by aural broadcasters and the
FMA launched more than a year ago.”
The ‘“non-economical” use of the chan-
nels was the basis of FMA’s protest to
the FCC, they pointing out that “one-
legged” television was a waste of fre-
quencies.

WASHINGTON headquarters of the
FMA, which fostered the test-pattern
plan, is also quite active in other
projects to accelerate interest in FM.

In testimony supporting the recently
introduced McFarland Bill, prepared
for presentation before the Senate In-
terstate and Foreign Commerce Com-
mittee, Leonard H. Marks, general
counsel for the FMA, declared that
the . . . “out-moded cumbersome pro-
cedure which must be followed under
prevailing provisions of the FCC Act

has retarded development of FM
broadcasting.” Passage of the pro-
posed amendments introduced by

Senator McFarland, would according
to Marks, “streamline our government
regulatory procedure to meet the jet
propulsion of present day communi-
cations.”

wwWw americanradiohistorv com

Marks pointed out that the present
FCC legislation was . . . “written in
the horse and buggy days of radio. . . .
Since the time of the original FCC Act,
the radio industry has progressed to
the status which the authors of the
Communications Act could never have
imagined. The new services now
available to the public have created
new problems which must be solved by
new procedures. . . . A dynamic, im-
aginative industry such as FM broad-
casting will be considerably helped by
the installation of the new procedures
proposed by the McFarland Bill.”

In a statement on a survey of FM
station activities, FMA Prexy William
A. Ware revealed that the “aggres-
sive know-how of FM broadcasters”
has boosted public acceptance of the
medium during the past six months
to its current high level. Ware
pointed out that today there are 740
commercial stations out of an au-
thorized 868 on the air, and there are
five cities where FM outlets outnum-
ber AM: Washington with nine FM
against seven AM; Pittsburgh with
nine FM against seven AM; Detroit
with six FM against five AM; Colum-
bus, Ohio, with five FM and four AM,
and Miami with seven FM and six AM
outlets.

The FMA survey disclosed that New
York has twelve FM stations, Chicago
fourteen, Los Angeles ten, New Or-
leans seven, Portland six, San Antonio
six, Baltimore six, Boston six, Buffalo
five, Cincinnati four, Providence five,
Richmond five, Syracuse four, Phila-
delphia ten, San Francisco eight,
Cleveland six, etc.

Commenting on the progress of FM,
Ware said that . . . “FM broadcasters
are meeting their obligation of pro-
viding the public with the finest in
sound broadcasting.”

THE FCC FILES revealed another
milestone in FM progress a few weeks
ago: The inauguration of a National
Mobile Radio System, with a network
in operation between Boston and New
York permitting communication. be-
tween the occupants of autos, trucks,
buses, and other vehicles, and those in
offices or homes. The system, which
was originated during the spring in
Washington, differs from the tele-
phone company service, in that brief
messages or conversation can be re-
layed back and forth through the
intermediary of a station operator,
who receives them by telephone from
one end and then relays them by radio
to the other or vice versa. Independ-
ent stations have been established in
many cities, with clients including
doctors, oxygen delivery and ambu-
lance services, automobile towing and
repair companies, trucking organiza-
tions, emergency repair services, ete.

Fixed stations are now in operation
atop the Essex House in New York
City and at White Plains, Rome, Utica,
and Hempstead in New York State.
There are also stations in Boston,
Taunton, Springfield, and Pittsfield,

(Continued on page 116)
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A High Quality
MICROWAVE
RADIO LINK

By MARTIN SILVER
and JOSEPII RACKER

Federal Telecommunication Laboratories

Details of a commercial unit for use as

studio-transmitter link in broadcasting

or as a mullichannel telephone linl;.

b) High antenna power gain, reducing
transmitter output power requirements
for a given coverage. ¢) Relatively
large system bandwidth that can be
accomplished at these frequencies, and
d) Relative freedom of atmospheric
noise existing at microwave frequencies.

Fig. 1. The receiving antenna used in the New

York to Mutley experiments. It is mounted
near the bottom of the 75 foot FM broadcast
antenna m.ast of experimental station W2XFZ.

"ICROWAVE techniques have

N advanced to such a degree
© 7 within the past few years that
applications are no longer restricted to
laboratory or military equipment but
are now ready for full scale commercial
service. The use of microwaves for re-
laying TV and FM program material
has already received a considerable
amount of publicity—not as well known,
however, is its use in communications
for both private industry and public
telephone networks. In both of these
latter applications, it has been found
that the required facilities can be pro-
vided at lower initial and maintenance
cost, and within a shorter period of
time, than equivalent wire or cable
lines providing the same service. Fur-
thermore, as a result of the complete
disruption of service in many localities,
due to the uprooting of land lines in
winter storms, the interest in radio
links as a more reliable method of com-
munications is now at a very high level.
The microwave radio link to be de-
scribed in this article is designed for
high quality broadband transmission
and may be used either as a studio-to-
transmitter link in the broadeast indus-
try, or as a multichannel telephone link
to provide communication facilities. Be-
fore delving into the details of the
equipment, let us first consider the rea-

SEPTEMBER, 1949

.

sons for the use of microwave fre-
quencies.

In addition to the fact that the
crowded conditions of the lower fre-
quency spectrum necessitated going to
higher frequencies for new facilities,
there are a number of intrinsic system
characteristics that make microwave
frequencies particularly adaptable to
fixed point-to-point transmission of wide
band modulation. These are: a) High
antenna directivity, yielding line-of-
sight transmission which assures more
privacy (than lower frequencies) and
permits operation of several radio
channels on adjacent frequencies for
maximum utilization of the r.f. band.

Fig. 2. Schematic diagram of
the four-wire terminating set.

WOTE 1. FOR 4-witf TERWINATION, OPEN STRAPS 3-9 aND 10, ADD STRAP 23-20

ENGINEERING DEPT.
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To these system characteristics may
be added the advantage of frequency
modulation in its application to a high
fidelity broadband communications sys-
tem. Among these are: a) The use of
high modulation indices affording im-
proved output signal-to-noise ratios. b)
Discrimination against low level inter-
fering signals, and ¢) Simple methods
of high linearity modulation and detec-
tion which are available.

When ‘the link is used for studio-to-
transmitter program transmission it is
designed with a modulation bandwidth
of 15 kilocycles, but with slight modifi-
cation this bandwidth can be increased
to 60 kilocycles to meet the require-
ments of multichannel telephone serv-
ice. Radio links in their application to
wire transmission systems fall into two
general categories namely: a) As part
of long line telephone systems in which
the link is used only to span difficult
terrain. b) As complete point-to-point
links initiating and terminating di-
rectly in telephone and telegraph equip-
ment. These two systems are illustrated
in figures 1 and 2.

To obtain a multiplicity of voice chan-
nels—each falling within a 200 to 2700
cycle band—the frequency divisien sys-
tem of multiplying is used. In this sys-
tem each voice channel is identified with
a sub-carrier frequency. For example,
in the six carrier channels (and one
voice to make a total of seven) system
shown in Fig. 7, the sub-carrier fre-
quencies are: 3.8 ke.; 7.2 ke.; 13.1 ke.;
16.5 ke.; 28.0 ke.; and 31.4 ke. Each
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Fig. 3. Detailed block diagram of 7-.channel two-way link system.

audio circuit modulates the sub-carrier
identified with its channel. The modu-
lated sub-carriers are then used to fre-
quency modulate the r.f. carrier. At the
veceiver these channels are then sep-
arated by frequency selection and the
sub-carrier filtered out, restoring the
original signal.

For two-way conversations another
identical link, operating at a different
frequency, is used for the opposite di-
rection—the two links comprising a
4-wire transmission system (a 4-wire
system is defined as one whose trans-
mitting and receiving paths are inde-

Front view of the FTL.13.A broadband
FM radio link operating in the 890-960
mec. band. Shown are the transmitter,
receiver, and power supply units.

Fig. 4. Rear view of transmitter
with the dust cover removed.

pendent). Since these channels will
usually be terminated in 2 wire tele-
phone lines, i.e. transmitting and re-
ceiving paths transmitted over the
same pair of wires, a 4-wire terminat-
ing set which matches the 2-wire sys-
tem to the 4-wire one and vice versa is
required at each terminal. Fig. 2 is a
schematic diagram of such a 4-wire
terminating set. Fig. 3 is a detailed
block diagram of a 7 channel two-way
radio link system with repeaters. Re-
peaters are required to extend the line
of sight range of the equipment.

The radio link consists of a trans-
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mitter and receiver with associated
parabolic antennas designed to operate
in the 890 to 960 megacycle band, thus
including the 940 to 952 me. band au-
thorized by the Federal Communica-
tions Commission for STL (studio-to-
transmitter) applications and the 890-
960 mec. band allotted for communica-
tion services. Development and test
work on this equipment extending over
a period of three years has confirmed
the suitability of this band for reliable
high fidelity transmission of program
and communication material.

Fig. 6 is a block diagram of the trans-
mitter. In this figure the essential com-
ponents of the transmitter are shown,
i.e. the directly modulated power oscil-
lator, modulator unit, center frequency
stabilization circuits, output matching
transformer, frequency monitor,
associated power supplies.

The transmitter utilizes a Sperry
type SRL-17 reflex klystron designed
for operation in the 890 to 960 me.
band. Spurious radiation is minimized
by the use of a single power oscillator
output tube. Direct frequenecy modula-
tion of the klystron oscillator is effected
by operating on the repeller grid with
the output of a two tube, three stage
modulator at a level of approximately
20 volts. Over-all feedback is employed
in this modulator for minimum distor-
tion.

A simple reference type automatic
frequency control circuit maintains
transmitter frequency within .005 per-
cent of its assigned frequency. In this
system a portion of the klystron output
is mixed with the output of a crystal
oscillator frequency multiplier chain to
produce a 30 mec. intermediate fre-
quency. This 30 me. intermediate fre-
quency is then amplified and fed to a
diseriminator and the resulting zero
center balanced direct voltage is used
to control the klystron repeller voltage.
Since the repeller voltage determines
the klystron center frequency, and since
the output of the discriminator is pro-
portional to the deviation of the kly-
stron from its assigned frequency (us-
ing the crystal oscillator as the stand-
ard), electronic tuning of the transmit-
ter to its assigned frequency is thus
effected. The necessary voltages for the
beam, repeller and filament of the kly-
stron as well as d.c. supply and filament
power for all other tubes are supplied
from the high voltage and d.c. supplies
of a separate power supply unit.

A standard 10 dbm. input level pre-
emphasized by a 85 microsecond pre-
emphasis network modulates the trans-
mitter to a maximum deviation of
+ 200 ke. The preemphasis network is
omitted when the unit is used for multi-
channel telephone communications, and
is used only in STL applications.

Fig. 5 shows a three quarter front

and

SEPTEMBER, 1949


www.americanradiohistory.com

view of the transmitter r.f. chassis with
door open and klystron shield cover re-
moved. The chassis used in this equip-
ment are of the vertical rack mounted
type. The klystron frequenecy is continu-
ously tunable over * 5 me. of the 920
to 960 me. band by a single cavity con-
trol and is adjustable over the full 890
to 960 me. band by a simple setting of
the cavity and adjustment of the re-
peller voltage to any assigned fre-
quency. The klystron tube is easily and
quickly removed in case of failure and
replaced with a pretuned unit in a mat-
ter of a few seconds.

A perforated sheet metal shield cov-
ering the klystron is required to pre-
vent accidental contact with the kly-
stron shell while the transmitter is in
operation, since the klystron is operated
with the cathode grounded and the shell
at 1000 volts above ground. The entire
klystron unit is securely fastened to the
shock mount bracket by snap type hold-
ers that permit easy and rapid removal
of the unit when necessary.

A two stub coaxial transformer is
used to match the transmitter output
circuit to the transmission line. OQutput
frequency is monitored by a calibrated
high @ resonant cavity and crystal recti-
fier circuit by interpolation between sym-
metrical readings about resonance to
precisely determine frequency. Relative
power output is monitored by the d.c.
output of an r.f. sampling diode. A com-
mon microammeter associated with a
selector switchprovides monitor readings
of all tube cathode currents, and volt-
age readings which are essential to the
evaluation of transmitter performance
and location of trouble. This “built-in”
tube checker and monitor greatly sim-
* plifies the maintenance and service of
the unit.

Fig. 4 shows a rear view of the
chassis with dust cover removed. A per-
forated sheet metal dust cover slides
over this assembly and snaps on the
four holder arms seen in each corner
of the chassis. A blower is provided for
klystron cooling.

The transmitter output terminal is a
type “N” coaxial fitting for connection
to RG-8/U or RG-17/U solid dielectric
cable or can act as an adapter to con-
nect to a semi-rigid air dielectric trans-
mission line. This feature is of great
importance because it allows the use of
a long antenna lead-in which means
that the equipment can be placed in any
convenient indoor location, rather than
being restricted to a location close to
the antennas.

Receiver

The receiver is a single superhetero-
dyne utilizing a reflex klystron local
oscillator and a 30 mec. intermediate
frequency. A block diagram of the re-
ceiver is shown in Fig. 8 As seen
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Fig. 5. Front view of transmitter with door open and klystron shield removed.

in this figure the receiver consists of
a cavity preselector, matching trans-
former, line type crystal mixer, kly-
stron local oscillator, 30 me. i.f. with
limiters and discriminators, automatic
frequency control feedback circuits, au-
dio section and power supplies. The lo-
cal oscillator tube is, as in the trans-
mitter, a type SRL-17 klystron but
operated at a reduced beam voltage.

The incoming signal passes through a
tunable resonant cavity preselector
which reduces image and spurious sig-
nals. A single image gain of 80 db. is
obtained. A stub tuner matches the
cavity to the crystal mixer.

The klystron is tuned 30 mec. from
the incoming signal. The if. is fed to
the amplifier by a wm-network which
matches the mixer to the grid circuit.
The i.f. amplifier uses 6AK5 stagger-
tuned stages, giving a bandwidth of
2.5 me. Two 6AKS5 limiters follow. To
reduce hum, decoupling filters are con-
nected in the limiter plate circuits.

The first limiter feeds a balanced zero
center type discriminator whose output
is a polarized d.c. voltage used for au-
tomatic frequency control as well as to
provide a driving circuit for the final

limiter stage. This stage, in turn,
drives a simple off-resonant type dis-
criminator circuit for low distortion de-
tection of the modulation. The balanced
discriminator output is fed through a
stabilized d.c. amplifier, the negative
output voltage of which supplies kly-
stron repeller voltage. The combined
distortion of the off-resonant discrimi-
nator and its audio amplifier is better
than 0.3 per-cent. Output level is the
standard 10 dbm. * 2 db. into a bal-
anced 50, 250, or 600 ohm load. Opera-
tion of the system with a 65 db. signal-
to-noise ratio is achieved with an r.f.
signal input to the receiver of only 40
mierovolts.

As in the transmitter, a single d.c.
microammeter with two associated se-
lector switches monitors all tube volt-
ages and tube cathode currents for de-
termination of tube operation as well
as measuring crystal mixer current for
a check of local oscillator injection and
first limiter grid current for a measure
of received signal level.

A squelch tube disables the receiver
if the carrier goes off the air or if local
trouble interrupts the signal. If r.f.
signal is present at the sixth i.f. grid,

Fig. 6. Block diagram of transmitter.
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Fig. 7. Typical 7-channel point-
to-point communications system
utilizing FTL-13-A radio link and
six FTR 9-H-1 carrier channels.

current flows to bias the squelch tube
to cut-off. The contacts of a squelch
relay are open. Under this condition,
plate and screen supplies to the limiters
are not interrupted. Operation of the
limiters also turns on a pilot light.
When the incoming r.f. is absent or be-
low the predetermined level, the squelch
tube conducts, operating the relay and
disconnecting the limiters and pilot
light.

A feature of the rack is the ready
accessibility of all components for main-
tenance and servicing. All tube fila-
ments are operated from the d.c. supply
to assure low hum and noise levels.
This supply as well as the B supply
originates in the power supply unit.

Antenna

The same type of antenna is used at
both terminals of the link and it con-
sists of a reflector mounted in an alum-
inum parabola. The standard diameter
of this parabola is six feet, but as will
be indicated in a subsequent paragraph,
four or ten foot parabolas may also be
used depending upon the individual
transmission paths. The gain of the
six foot parabola, which is horizontally
polarized, is 24 db. in the forward
direction.

The minimum diameter of the para-
bolic reflector is determined by the re-
quired signal-to-noise ratio, transmis-
sion path length, and expected propaga-

tion variations. In general the system

. is designed to allow at least 20 db. fad-

ing over the transmission path. For
maximum safety or for longer paths, a
10 foot reflector is used, while under
some favorable conditions, 4 foot reflec-
tors with a lower power gain may be
satisfactory.

In determining the effect of adverse
weather on transmission continuity, two
factors must be considered. One is the
effect, in terms of losses, of meteoro-
logical conditions on the propagation
characteristics, and the other is the ef-
fect on the antenna system. Where the
combination of these two losses does
not exceed 20 db., a signal-to-noise ratio
of at least 60 db. (without repeaters) is
maintained. Where it exceeds 20 db. the
signal-to-noise ratio drops below 60 db.

Under icing conditions, for example,
there are a number of factors that in-
troduce losses in the antenna system.
However, under icing conditions, propa-
gation characteristics at approximately
1000 megacycles are usually excellent.
Hence, unless antenna icing introduces
losses of the order of 20 db., high qual-
ity communications are maintained. Ex-
perience thus far indicates that this
order of antenna icing is never reached.
Consequently a transmission break
would occur only if adverse icing con-
ditions were combined with severe fad-
ing. Again this is a situation that is not
usually encountered. For this reason,
antenna deicing equipment is generally
not necessary. However, if antenna de-
icing equipment is necessary, it is
available in the form of heaters on the
dipole assembly and on the back of the
parabolic reflector.

At remote unattended repeater loca-
tions where a high degree of reliability
is to be achieved, standby radio frequen-
¢y equipment with automatic switchover
in case of failure may be provided.
Automatic switchover is accomplished
by appropriate monitoring apparatus

Fig. 8. Block diagram of the microwave receiver.
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in the radio frequency output and as-
sociated equipment, which will energize
a spare r.f. circuit in case of failure.

Side by Side Operation
and Diversity Reception

Where the communications require-
ments of an individual applieation are
not met with one link, a number of
these links may be operated side by
side. In this case all of the terminal and
r.f. equipment except the antennas must
be duplicated for each additional link.
By means of filter networks and proper
spacing of frequencies, it is possible to
operate up to 6 links through each’
broadband receiving or transmitting
antenna.

Where there is a possibility of fading
over a given path, diversity reception
is employed to assure a maximum of
transmission continuity. Diversity re-
ception consists of using two receivers
and receiving antennas, the antennas
being spaced sufficiently far apart to
incur differences in signal strength. The
receiver outputs are connected together
and furnish a constant signal level.

Alarm Circuits

Alarm -circuits are provided to ade-
quately monitor all aspects of the mi-
crowave link. The alarm operates in the
receiver when there is no pulse carrier.
Failure within an individual channel
circuit does not affect the other circuits
and does not cause actuation of the
alarm. The alarm, when actuated, op-
erates lights and buzzers in the central
office via telephone lines from the termi-
nal site. It should be noted that failure
of a transmitter at one location also
causes the actuation of the receiver
alarm at the other site. Since the opera-
tion of the receiving system can quickly
be checked, the operating personnel are
rapidly informed of the transmitter
failure at the other end.

Propagation Tests

Propagation tests using this equip-
ment have been conducted over a 12
mile path between New York City and
Nutley, New Jersey and a 30 mile path
between Telegraph Hill, N.J., and
Nutley, N.J. Maximum fades of about
6 db. have been observed over the New
York to Nutley link including seasonal
variation. This transmission path was
16 per-cent over water. Recordings of
field strengths over the 30 mile Tele-
graph Hill to Nutley path—30% water
—yielded maximum fades of approxi-
mately 10 db. The conditions of these
latter measurements were somewhat ab-
normal since the transmission path was
barely line-of-sight and an airport was
located directly in the beam.

Fig. 1 shows the picture of the re-
ceiving antenna used in the New York

(Continued on page 29)
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Fig, 1.

Setting up for testing a loud-
speaker using the microphone shown
in Fig. 8. Note accurate placement of

microphone with respect to loudspeaker.

Measurement of Quality
in AUDIO REPRODUCTION

By DAVID FIDELMAN

Part 3 concludes this series of articles with a

discussion of measurements on audio systems.

7 NHE two previous parts of this se-

ries covered in detail the many

" various types of audio distortion.

In connection with wow and flutter as

discussed in Part 2, it has been empir-

ically determined that the flutter index

as defined is a measure of the relative

perceptibility of frequency modulated
tones.

Measurements on Audio Systems

When sound reproduction systems are
tested for quality in actual practice, it
is extremely important that such meas-
urements be performed properly. Other-
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wise, the factors which are to be meas-
ured may be completely masked by er-
rors due to the methods of measurement.

In all measurements the basic re-
quirements are that the input signals
have the correct form and be relatively
free of distortion, that their character-
istics be accurately known, and that the
measuring equipment be sufficiently free
of errors to permit measurement of the
desired quantities. These considerations
must be taken carefully into account
in measuring quality in audio reproduc-
tion systems.

The functions of the various types of
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audio systems are summarized in Table
I, which lists the general input and
output signals of a complete audio sys-
tem or section of an audio system. The
complete system reproduces sound to
sound, but sections of this system may
reproduce sound to electrical signals
or phonograph records, or reproduce
records or electrical signals to sound.
Therefore as test signals it may be
necessary to produce standard sounds,
electrical voltages, and calibrated rec-
ords; and it must be possible also to
perform accurate measurements upon
these sounds, electrical voltages, and
records. These basic considerations are
summarized in Tables I and II, Part L.

The electrical signals can be tested
most conveniently and with the great-
est amount of precision, since instru-
ments for generating and measuring
electrical voltages have reached a high
state of development. To measure the

7
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Fig. 2. Steady-state response measurements of an amplifier with and without feedback.

characteristics of components whose
function is to reproduce electrical sig-
nals, the input voltage is supplied by
an electrical signal generator, and the
output measured by a voltmeter. The
main precaution which must be taken
in performing such measurements is
that the input and output impedances
should represent as closely as possible
the impedances that the component will

see in the system in which it will be
used. The best method of accomplishing
this is to terminate the unit in the ac-
tual output system with which it will
be used, while applying the input signal
from a generator of the proper imped-
ance. The output may then be measured
with a voltmeter of sufficiently high
impedance that it will not appreciably
affect the output.

Fig. 3. Typical frequency response calibration of condenser microphone of Fig. 8.
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Greater difficulties are encountered
when it is desired to test systems which
include microphones or loudspeakers.
Precigse measurements of sound and the
production of standard sound signals
are more difficult than for electrical
signals, and a more careful experi-
mental technique is required. All such
measurenments must be performed in
roonms or spaces which have been care-
fully planned to avoid acoustical res-
onances, or in such a manner as to avoid
the production of resonances; and con-
siderable attention must be given to
the correct calibration and measure-
ment of a standard of sound intensity
and quality.

The most practical approach to acous-
tical measurements in the average lab-
oratory is to use a calibrated standard
microphone as the standard for all
sound measurements. Such a micro-
phone is one which has been calibrated
against a primary standard sound
source, and may be used as a secondary
measurement standard. A calibrated
microphone which has been widely used
for this type of service is the condenser
microphone shown in Fig. 8. This
microphone is effectively a “point pick-
up”, therefore does not appreciably dis-
turb the sound field, and it has a fre-
quency response (in combination with
its companion preamplifier) as shown
in Fig. 3.

The methods of measurement of
acoustic devices with the aid of a cal-
ibrated microphone are illustrated di-
agrammatically in Fig. 5. Systems in-
cluding a loudspeaker are tested by ap-
plying the input signal from the appro-
priate type of generator, and picking
up the sound with the calibrated micro-
phone and preamplifier. The electrical
output from the microphone preampli-
fier is then tested for the desired char-
acteristics in the normal manner by use
of the measuring equipment which has
already been described. Since the char-
acteristics of the microphone are known,
the characteristics of the reproducing
system are readily determined.

The application of this method to the
testing of a loudspeaker is illustrated
in the photograph in Fig. 1. This
shows the setting up of the loudspeaker
in a “dead” room, and the accurate
placement of the standard microphone
(shown in Fig. 8) which picks up the
sound for measurement by an automatic
recording device. Fig. 4 shows an auto-
matically recorded curve of the loud-
speaker frequency response being meas-
ured in this manner.

When the system under test includes
sound pickup by a microphone, it must
be tested as shown in Fig. 5B. The test
sound is produced by feeding the signal
generator into a loudspeaker capable
of reproducing the signal without ex-

cessive distortion. This sound is then
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picked up by both the microphone under
test and by the standard microphone.
Comparison of the output of the two
microphones then immediately gives the
characteristics of the unit under test.

Systems which include mechanical
and electromechanical methods of re-
cording and reproduction—such as dise,
film, and magnetic recording—also re-
quire special methods of measurement.
(Of course, it is always possible merely
to make a record from an applied elec-
trical voltage, reproduce it and meas-
ure the resulting electrical voltage; but
this procedure only gives information
concerning the specific setup and does
not tell anything about the individual
units and their performance in more
general systems.) To test the recorder
and the reproducer individually, it is
necessary to have a standard of some
sort. This may be either a standard rec-
ord, recorder or pickup, since any one
may be used to calibrate the other two.

In certain measurements it may be
necessary to use additional equipment
(such as amplifiers, filters, ete.) which
are not part of the reproducing sys-
tem or of the measuring instruments.
Any such equipment should always it-
self be tested first, since the errors in
the test equipment necessarily set the
limit of accuracy which can be attained
in any measurement.

General

If the various factors which affect
reproduction quality are measured ac-
curately and evaluated properly, a very
good indication will be obtained of how
well the system will reproduce any phys-
ical sounds. As the techniques of sound
reproduction and measurement im-
proved, it was found that the relative
importance of many of the distortions
has been misjudged and needed revision.
At the present time the relative values
of the different distortions have been
more accurately determined, and the in-
formation presented in this article rep-
resents the current status of audio
fidelity evaluation. Audio reproduction
systems tested and rated according to
these principles will correspond closely
with the preferences of the human ear
—which is, after all, the final judge and
has up to now been the determining fac-
tor in acoustical progress.

Fig. 4. Automatic recording of frequency response curve of speaker of Fig. 1.

The application of the principles de-
seribed in this article has already
changed some previous ideas concern-
ing audio quality, particularly those
concerning transient response. Some
idea of their importance in actual prac-
tice may be obtained from consideration
of their application in testing some
specific audio systems. The results of
measurements of a typical audio am-
plifier are shown in Figs. 2 & 7. These
measurements were taken with and with-
out inverse feedback, to test the quality
of the amplifier and the difference with
the feedback. The steady-state curves in
(2) show that both the frequency and
the phase response have been improved
by the addition of the feedback. How-
ever, the square-wave response shown
in (7) shows that the transient response
has not been improved, and has ac-
tually become worse due to the increase
in the damped high-frequency tran-
sient oscillation.

Such measurements are also of con-
siderable importance in the testing of
loudspeakers, and have considerably in-
creased present knowledge of the fac-
tors which determine loudspeaker qual-
ity. For a long time steady-state re-
sponse and distortion measurements
were taken as the criterion of loud-

SYSTEM UNDER TEST MICROPHONE

PREAMPLIFIER

B

SPEAKER

{A}

STANDARD
SPEAKER  MIGROPHONE

MIGROPHONE
UNDER
TEST (B) K

Fig. 5. Testing of reproduction systems
involving direct sound pickup or repro-
duction. (A) Testing loudspeaker with
standard calibrated microphone. (B) Test-
ing sound pickup system by comparison
with standard calibrated microphone.
speaker performance. However, al-
though these measurements are valu-
able in determining the bad resonances
of inferior loudspeakers, they do not give
the complete picture of the quality of
reproduction to be expected from the
better grades. Loudspeakers with sim-
ilar steady-state distortion character-
istics and substantially flat frequency
response often sound quite different to
the ear in listening tests. Since the
steady-state measurements take no ac-
count of the transient nature of natural
sound, the tests are incomplete unless
the transient response of the speakers
has also been determined. This may be
done by the method previouslyillustrated.
(Continued on page 27)

Fig. 6. Transient response measurements of two loudspeakers by the method of Fig. 5, Part 2.
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R. ]. Trompeter. Supervisor, WKRC-TV, checking video amplifier stages in studio camera.

S A RULE, no two television
f stations: operate alike. Conse-

" quently, many of the problems
which arise in programming and
technical operations at one particular
station may require a different and
sometimes seemingly unorthodox ap-
proach from that used by another. This
includes even the method with which
equipment maintenance is carried out.
A station employing a minimum of
studio or field-type cameras, for
example, may be faced with the
necessity of using this equipment both
at the studio and at a number of remote
points, with a minimum of time allotted
for transportation and equipment setup
and adjustment. This of course requires
a more rigorous maintenance schedule,
plus a more clearly-defined system of
emergency studio operation in the
event of equipment failure.

Maintenance Notes

Routine maintenance depends largely
on the specific type of equipment used
and should follow the order recom-
mended by the manufacturer, unless
certain improvements or short-cuts can
be adopted which expedite maintenance
without sacrificing operating efficiency.

10

In actual operation, there will be many,
many failures whose symptoms or
methods of servicing are not “in the
books”. It is here that the engineer is
called upon to employ all the logic, cir-
cuit theory and practical experience at
his command in the effort to find and
correct the trouble in the least possible
time. It is logical to assume that written
accounts of symptoms and corrective
measures employed will be invaluable
in the future, not only to the mainten-
ance engineer involved at the time, but
to television students and to engineering
personnel at other television stations.
The .following maintenance notes
were taken in part from the mainten-
ance files of WXRC-TV. Although
pertaining in some cases to G-E equip-
ment (as noted in certain parenthesized
references to tube types, condenser
values, ete.), these notes are by no
means isolated or limited in nature or
application. In most cases the symptoms
deseribed herein will apply equally well
to other types of video equipment, or
will at least serve as a basis for logical
analysis of eircuit difficulties.
Oscillation (in Viewfinder only)—due
in one case to a poor connection in the
cable plug at the viewfinder end. One
ENGINEERING DEPT.,
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of the coaxial connectors was not
making good contact at the plug. This
trouble was corrected by building up
the diameter of the coaxial plug tip
slightly with solder. (Note: although
this measure is not recommended as a
permanent solution, it did suffice in
this instance until further use resulted
in more perfect seating of the plug
fittings. The Iimportance of perfect
connections (and grounds) cannot be
over-emphasized—make sure all termi-
nations, cable connections and fittings
are properly secured. This will save
much time and “headaches” in tracing
circuit difficulties).

Oscillation in Entire Camera Chain—
(apparently caused by complete loss of
driving control in the camera)—loss of
drive in this case was traced to
improper seating of a cable connector
in the channel plug of the distribution
amplifier. Driving pulses were going
to the amplifier plug but were not
making contact to the cable. (Note:
when loss of syne, driving or blanking
pulses is apparent, a stage-by-stage
check with a video scope should be made,
beginning at the load or termination
point and working back toward the
source until the normal pulse appears).
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By JOHN B. LEDBETTER
Engineer. WEKRC-TV. Cincinnati

Here is a collection of studio

maintenance notes that will be of interest

and value to all TV station engineers.

STUDIO

MAINTENANCE

Heavy Oscillations in Camera Chain
appearing on all monitor screens as a
number of dark horizontal bars—
(Fig. 2) in this case the trouble was
due to an intermittent open in the
heater transformer supplying the “Y”
tubes. Resoldering the defective con-
nection corrected the trouble.

Heavy Oscillation in Camera Chain,
resulting in horizontal black and white
shaded areas—check or replace the
6C4 vertical blocking oscillator tube in
the Pickup Auxiliary unit.

Oscillation in Horizontal Circuit when
cable delay is adjusted—due to a weak
6J6 cathode follower in the cable delay
multivibrator circuit of the Pickup
Auxiliary unit.

Retrace Lines in Viewfinder Only—
burned-out or defective 1N34 blanking
crystal in the viewfinder unit. This
crystal is in the blanking input (6AS6
suppressor to ground); check also the
1N34 in the grid circuit of this stage.

Viewfinder Screen Dark—if the fila-
ment of the 8016 high-voltage rectifier
is not lighted, check the 6J6 beat
oscillator and horizontal discharge tube.
This tube is part of the high-voltage
interlock circuit; failure of horizontal
deflecting voltages removes excitation
from the 6J6 stage and subsequently
from the 8016 to prevent damage to
the 5FP4 cathode-ray viewing tube.

Pattern of White Dots out of syne,
covering entire screen area of the
Image Orth monitor (see Fig. 1B).
Turning the high-voltage off and on
caused the chain to operate normally
for about an hour. At this time a
black bar appeared on the ecamera
viewfinder, accompanied by a white bar
on the monitor screen. (The black bar
on the viewfinder screen apparently
represented the edge of the blanking
pulse in the camera). The chain
operated normally when the 6J6 vertical
blanking pulse tube in the distribution
amplifier and the 6C4 vertical oscillator
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tube in the camera pickup head were
replaced.

No Vertical Deflection in Camera
Chain Kinescope—due to an inoperative
6C4 vertical blocking oscillator. A
voltage check showed only 90 volts on
the plate of this tube; the trouble was
caused by a shorted coupling con-
denser.

Intermittent Vertical Drive (vertical
driving pulses occurring intermittently
between frame lines)—due to loss of
regulation in the 4120-volt power
supply circuit in the pickup auxiliary
unit. This voltage operates the camera
head video preamplifiers and is rather
critical; when unregulated it can rise
to as much as 200 volts. In the above
case, the excessive unregulated voltage
resulted in a shorted 100-ufd., 150-volt
filter condenser in the camera head.
Loss of regulation was due to three
shorted 6AK5 regulator tubes. (Note:
this particular V-R circuit employs
three 6AK5 tubes as regulators. If one
of these tubes burns out or is removed
while the power is on, the grids of the
remaining two are driven positive with
subsequent damage to those tubes. If
one tube is suspected, replace all three
and check the removed tubes for shorts,
poor emission, and leakage). Removal
or replacement must be done with
power off !

Lack of Vertical Hold on Camera
Monitor and Master-Mixer Monitor

screens (three pictures could be seen
vertically, drifting down on one sereen
and up on the other. Pictures were
normal on the viewfinder screen).
Trouble was due to a burned-out 6AS6
vertical delay tube in the sync genera-
tor, which resulted in loss of vertical
sync to the above units. Loss of syne
can of course be due to a defective
tube or component anywhere in the syne
circuit; a common source of trouble is
the 6SN7 sync amplifier in the studio
pulse generator.

Very Poor Vertical Blanking Wave-
shape—the vertical blanking was
checked with a scope from the syne
generator through to the camera
control unit. The waveform appeared
normal all the way; after putting the
scope test leads on the grid of the 6AS6
blanking insertion tube, the trouble
cleared. Tapping or moving components
did not cause the trouble to reappear.
Later checks showed the tube to be
intermittently defective.

Distortion of Low-Frequency Pulses
on Mixer-Monitor Scope—these pulses
were normal on the grid of the 6AG7
video amplifier stage and on the plate
with the other 6AG7 removed, but
badly distorted with this tube in place.
(These two tubes are in push-pull).
Removal of a 0.1 ufd. low-frequency
compensating condenser eliminated dis-
tortion but decreased the vertical trace
amplitude on the scope. (This distor-
tion also appeared on the sereen of the
Master monitor; its waveshape sug-
gested that modulation of the blanking
line with the picture envelope was
taking place). Trouble was traced to
defective 6AL5 clamp tubes.

Unbalanced Horizontal Shading on
chain—bad ground connection on cath-
ode condenser of the 6C4 cathode
follower.

Horizontal Bar on Rasters of studio
cameras, appearing about one inch
above bottom of picture, Fig. 1C. (This
normally is caused when the vertical
driving pulses arrive at the camera
much earlier than the syne¢ pulses).

Trouble in this case was due to a
defective 6SN7 synec amplifier and
6SNT7 60-cycle multivibrator in the

studio pulse generator.
(Continued on page 30)

Fig. 1 (R) 60-cycle modulation waveform in video amplifier section. (B) Pattern of
white dots out of sync covering entire screen area of monitor. (C) Horizontal bar
on rasters of studio cameras, appearing about 1 inch above bottom of picture.
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Measuring Dynamic Pressure
and

By B. L. ELAM

- Electro Products Labs., Inc.

Fig. 1. The dynamic micrometer.
Inset (upper left) shows a close-up
of the micrometer sensing element.

Variable inductance and capacitance picknps

- are ntilized in making dynamic measnrements.

P NHE precise measurement of pres-
sure and displacement, both static

- and dynamie, is one of the more
recent contributions of electronies to
the engineering sciences. The equip-
ment and techniques were developed as
a result of the need, for example, of
determining accurately the pressure in
the cylinder of an internal combustion
engine at every instant during a com-

plete cycle of dynamic operation.
There are various mechanical devices
available for the measurement of both
pressure and displacement, such as the
micrometer and pressure gauge. How-
ever, there are many instances where
such devices are entirely inadequate to
give the desired information. In the
measurement of pressure, it is many
times necessary to have a device which

Fig. 2. Cut-away view of the pressuregraph pickup.
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Displacement Flectronically

will accurately follow and record, if
necessary, extremely rapid changes.
The same is true of displacement. Such
requirements call for the use of a
dynamic sensing unit.

There are two classifications of sens-
ing units which will produce an output
only during dynamic conditions. One
of these is the rate of change type in
which the output amplitude is depend-
ent on the speed of displacement. The
other produces an amplitude which is
dependent on the amount of displace-
ment and is independent of the speed
of movement.

The rate of change sensing units
operate on magnetic and magnetostric-
tion principles. Both produce their sig-
nals by the action of a coil of wire in
the presence of a changing magnetic
field. The intensity of the field is made
to vary in accordance with the pressure
variations.

These are the most rugged and sim-
plest to make of any of the pressure
indicators. It is theoretically possible
to integrate the response of a rate of
change pickup so as to produce a
pressure-time curve, but it is not prac-
tical. The rate of change type of sens-
ing unit is very useful though, for many
other purposes. When actuated by mov-
ing fins on.a machine, it may. be used
for angular timing, synchronizing, or
producing reference points to show
angular position. When actuated by
a diaphragm exposed to the explosions
in an engine, it is very useful in meas-
uring the level of detonation. The rate
of change sensing units may be sensi-
tive to vibration and care must be used
to prevent signal output from this
source.

The displacement type of dynamic
sensing units consist of the piezoelectric
crystal and d.c. excited capacitor pick-
ups. Theoretically, each of these will
produce a voltage change with a change
of displacement and hold this voltage
indefinitely. However, they both must
be worked into a resistive load and
therefore, the voltage will leak off. So
in practice they will produce an output
signal only while they are actuated
dynamically. Since they must be worked
into a resistive load, their low output
when used with internal combustion
engines at speeds below five or six hun-
dred r.p.m. renders them impractical
at these speeds. ’

The output signal from both of these
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types is very small, necessitating ampli-
fiers having tremendous gain. It is ex-
tremely difficult to build amplifiers which
will give uniform performance over a
frequency range from one or two c.p.s.
to twenty or thirty thousand c.p.s. Such
amplifiers must be perfect both as to
amplitude and phase distortion over
this whole range. Phase distortion can
cause appreciable error when making
time or angular position measurements.
For instance, when we are using a pulse
to indicate injection time or some other
angular position, any phase delay intro-
duced by the amplifier may cause an
error by placing this pulse many de-
grees away from where it actually be-
longs.

Inductive Impedance
Sensing Unit

Sensing units using impedance varia-
tions due to inductance changes have
been used for observation of dynamic
pressure variations. For this pickup, an
inductance is mounted so that a moving
steel diaphragm or a steel cylinder
attached to a diaphragm is caused by
pressure on the diaphragm to move in
the magnetic field of the coil so as to
produce a variation in the inductance
of the coil. Since the coil is excited
with a.c., the inductance change causes
a variation in the voltage drop across
the inductance which coincides with
variations of pressure applied to the
diaphragm. These pickups are also used
with the Wheatstone bridge. Induc-
tance bridges are a little more tricky to
operate than resistance bridges, at the
higher frequencies.

One of the instruments to be de-
seribed in this paper is the Dynamic
Micrometer. This device measures dis-
placement of masses of both ferrous
and non-ferrous metals. A constant
current at a frequency of 50 ke. is fed
to the induction coil. As the inductance
of this coil varies, due to the movement
of objects in its vicinity, the voltage
drop across the coil varies accordingly.
This voltage variation is amplified,
rectified, and fed to a suitable meter.

Fig. 4 shows a circuit diagram of this
unit. A 6J5 functions as a 50 ke. oscil-
lator, controlled by the resonant cir-
cuit L; — C,. This 50 ke. is fed, through
suitable controls, to the connector
marked “INPUT” and thence to the
pickup coil. Because of the high re-
sistance in this circuit, the current
through the pickup coil is essentially
constant, and variations in the in-
ductance of the coil produce variations
in voltage at the grid of one-half of
a 6SN7. At this point, we have a
modulated 50 ke. voltage. The mod-
ulated signal is amplified and fed to the
6H6 detector where the carrier is re-
moved. Since the maximum modulation
will not exceed 5%, the d.c. bias result-
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ing from rectifying this signal is re-
moved by applying a counter d.c. bias
to the diode rectifier. The remaining
signal is fed to the 6J6 vacuum tube
voltmeter.

The sensing unit consists of many
turns of fine wire wound on an iron
core and located inside an iron tube,
as close to the end as possible. This
gives a magnetic field that is essentially
parallel near the face. Any metal in
the field will react by modifying the
field. Ferrous material will increase
the inductance, and with this increase
of inductance there is an increase in
impedance and an increase in the
voltage drop across the sensing unit.
Non-ferrous metals act as a shorting
ring and decrease the inductance, thus
decreasing the voltage drop. The dyna-
mic micrometer will operate on either
an increased or decreased voltage drop.

Operating the Dynamie
Micrometer

The technique for using the Dynamic
Micrometer is very simple. The sensing
unit is brought to within a few thou-
sandths of an inch of the moving sur-

Fig. 3. (Top) Model 3709-A pickup

with 18 mm. water cooled adapter.

(Bottom} Model 3000-B detonation

pickup with 78”—18 thread adapter.
face to be measured but not close
enough to touch it. The amplitude of
the voltage corresponding to the max-
imum distance from the coil to the
metal surface is noted on the oscillo-
scope screen. The micrometer screw is
backed out, pulling the coil back until
the voltage corresponding to the near-
est approach of the metal is reduced
to the previously noted amplitude for
maximum distance. The change in the
micrometer setting is read and is equal
to the displacement of the moving sur-
faces.

Fig. 4. Circuit diagram of the dynamic micrometer.
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Fig. 5. Model 3850 angular sync.

!
L)

the speed of the moving metal does not
affect it. Measurements may be made
with the metal stationary or at moving
speeds corresponding to well over 200,-
000 r.p.m. The frequency response of
the electronic components is not a fac-
tor in its operation since all amplify-
ing is done at a single frequency.
Furthermore, the electronic devices are
only used to establish reference levels.
The actual measuring is done on a con-
ventional micrometer sleeve.

Fig. 1 shows the Dynamic Micrometer
sensing unit mounted on a micrometer
screw. The 2” diameter sleeve is cali-
brated in tenths of thousands of an inch.

Dynamie Pressure Measurement

Several different methods may be
used for the dynamic measurement of
pressure. These include the use of in-
ductive and capacitive impedance sens-

The reading is made directly on the
micrometer sleeve and is entirely
mechanical. No elaborate calibrating
of electronic components is necessary.
We have been able to consistently make
repeated measurements with variations
of not more than a tenth of a thou-
sandth of an inch. The device is sensi-

ing units,
sensing units.

and capacitive reactance
After a great deal of

study and development work, the capac-
itive impedance system was selected.
A circuit diagram of this system is

shown in Fig. 7.

A 100 ke. carrier voltage is used,

tive only to displacement, therefore,

generated by a 6V6 tube in conjunction
with the tuned circuit L, — C.. Varia-

tions in the capacity of the sensing ele-
ment, connected to the terminals marked
“INPUT”, modulate the 100 ke. carrier.
This modulated carrier is rectified by
the 6AL5 dual diode, and the intelli-
gence impressed on the grid of a 6J5
cathode follower.

Since the amplifier works at only one
frequency there is no possibility of error
due to poor frequency response. With
the exception of the oscillator, there
are no tuned circuits. There is no crit-
ical tuning or close frequency control
necessary. The 100,000 cycle oscillator
tuning circuit consists of a powdered
iron core coil tuned by fixed mica con-
densers. The oscillator frequency is set
at the factory and no further adjust-
ments are ever necessary. If the carrier
frequency should drift a few thousand
cycles one way or another it would not
adversely affect the operation of the
Pressuregraph.

For use in time and angular position
studies, an integrating means is incor-
porated at the output of the Pressure-
graph. This eliminates the 100 ke. car-
rier and provides a single line trace on
the oscillogram. The integration is held
to the lowest possible minimum so the

(Continued on page 30)

Fig. 6. Complete schematic diagram of the Electro synchro marker.
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A Wide-Range

By
LOUIS D. STEVENS, JRt.

Div. of Electrical Engineering
University of California

This circuait will generate a single microsecond pulse
manually, or may be triggered at rates up to 400 Lec.

CIRCUIT is described which

will generate a single one miecro-

"second pulse manually, or may
be triggered with sine waves to produce
pulses at repetition rates up to 400 ke.
Square waves of the applied sine wave
frequency may also be obtained from
the circuit.

In testing electronic counters and
other pulse circuits there often arises
the need for a manually operated sin-
gle-pulse generator. However, the sin-
gle-pulse operation of such circuits is
usually only desired in the very primi-
tive stages of circuit development and
a source of periodic pulses, variable in
repetition rate over a considerable
range is also needed. The circuit to be
described satisfies both of the above re-
quirements, giving a one microsecond
pulse at any frequency from single-
pulse to 400 ke.

Before consideration of the complete
circuit, it would be more instructive to
consider first the basic operation of the
circuit which is actually the heart of
the pulse shaper. The circuit in ques-
tion is the little publicized Schmitt trig-
ger circuit’ which is shown in Fig. 1.
This circuit is characterized by two
critical voltage levels at the grid of V,
which will be designated as 4e and
—e. Suppose that the voltage at the grid
of V: is less than —e. In this condition
V: is cut off by the large cathode bias
produced by the heavy conduction in V..
As the voltage on the grid of V, is raised
from —e nothing occurs until the volt-
age on this grid becomes greater than
+e. As soon as this happens, V; ab-
ruptly begins to conduct heavily and
V. is quickly cut off. Subsequent raising
of the grid voltage of V, does not alter
the present state of the circuit. If the

1. Schmitt, O. H., “A Thermionic Trigger,”
Journ. Sei. Inst., Vol. 15. pp. 24-26, Janu-
ary, 1938.
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Fig. 1. Basic Schmitt trigger cir-
cuit. V; is the left hali and V. is
the right half of the dual triode.

grid voltage of V. is now lowered noth-
ing occurs until it drops below —e
which is a few volts less than 4e. This
difference in the critical voltage at the
grid of V, is known as the circuit hys-
teresis. However, when the voltage on

the grid of V, drops below —e the ecir-
cuit abruptly reverts to its former
state wigh V, cut off and V. conducting.
The exchange of current between the
tubes takes place with great rapidity
and is independent, essentially, of the
rate at which the critical voltages are
crossed. As soon as one of the ecritical
voltage levels is passed the circuit trig-
gers on its own due to the closed regen-
erative loop which is formed from the
plate of V, through V. as a cathode fol-
lower, to the cathode of V.. This loop
gain is much greater than unity when
both tubes attempt to conduct at once.

It should be noticed that the plate
load of V. does not enter into the switch-
ing action of the circuit and may thus
be made any type of load.

The complete circuit of the pulse
shaper is shown in Fig. 2. A description
of the operation of this circuit as a
single-pulse generator will make clear
its operation when sine waves are ap-
plied. The switch S, is a normally closed
micro-switch and Viz is normally con-
ducting due to the setting of the grid
control potentiometer R;. When the
switch S, is opened the grid of Vi, rises
due to the added resistance R; in the
voltage divider from grid to ground.
Condenser C: will begin to charge and
at the instant the voltage on the grid of
V.41 passes + 73 volts the circuit triggers
into its other state, where it remains
as long as switch S; is opened. Before
the switch was opened a large current
was flowing through the inductance L..
When the switch was opened the cur-
rent suddenly stopped. The removal of
the steady current causes the induc-
tance and its distributed capacity to be
shocked into oscillation at their reso-
nant frequency. However, when the
first positive cycle of the oscillation has
been completed the 1N34 crystal diode
will damp out any further oscillations.

A positive output pulse about 1 micro-

(Continued on page 28)

Fig. 2. Complete pulse shaper. Switch open voltages are in circles, switch closed
voltages not enclosed. All voltages are with respect to ground. Subscripts
A and B in text represent left and right portions respectively of V; and V..
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"PORTABLE GEIGER COUNTER

Complete unit
cable drum and probe ready
for use. Keiva Feldman holds
the rubber

including

coated probe.

Novel high voltage ‘supply and probe design permits

radioactivity measurements at depths to 1000 feet.

"OW can you tell what’s down a

hole without seein’ a drill core?”
" The hard-bitten old prospector
spat and looked at the mining engi-
neer and driller squatting beside him
on the rock for confirmation of his
skepticism.

A young Canadian scientist thrust
the end of a cable into the newly
drilled test hole and switched on the
portable equipment he was testing.

The cable slid quickly through his
fingers as it unwound from a drum and
disappeared into the 1000 foot hole.
Suddenly a small loudspeaker on the
equipment started beeping a high musi-
cal note and the three old timers
looked at each other incredulously.

“That,” said the young scientist, “is
uranium about 250 feet down.”

Last year at the Eldorado Mines in
the Northwest Territories, Keiva Feld-
man, physicist at the National Research
Council, Ottawa, tested this equipment
which took him almost three years to
perfect and added one more instrument
to the rapidly growing list of tools used

16

for probing the earth’s crust for min-
erals. .

The equipment is basically a Geiger
counter, an instrument which has long
been used for radiation detection. To
date, however, such counters when
used in mining and prospecting opera-
tions have been limited to surface use
or down the mine shaft itself.

During the war when the urgency
of finding new sources of uranium ores
became acute, the Canadian govern-

Fig. 1. Typical preamplifier circuit
used with G-M tube in initial tests.
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for Drill Holes

By ARTHUR ROBERTS

Capital Press Service. Ottawa

ment pressed for the development of
an instrument for detecting radioactive
ores down a diamond drill-hole. Thou-
sands of dollars were being spent on
drilling operations from which valua-
ble information was gathered from the
drill cores. But frequently the drill
cores crumbled when they encoun-
tered soft strata of rock resulting in
the loss of information. Out of this
problem came the development of the
instrument described. The National Re-
search Council tossed the problem into
the laps of two of their physicists,
Keiva Feldman and Mr. G. M. Wright
early in 1945.

It was obvious from the start that a
Geiger-Muller tube would have to be
used but it was generally accepted that
such a tube would not operate prop-
erly without a preamplifier at the end
of a 10 foot cable let alone one a thou-
sand feet long. The first prototype was
designed with a preamplifier built into
the probe but it frequently gave trou-
ble and was difficult to repair in the
field.

As a result the present model was
built, in which the preamplifier was
eliminated. The counter itself was’ de-
signed for detecting gamma-rays in a
diamond drill hole of a diameter not
less than 11%4” to depths of 1000 feet.
It consists of a battery operated elec-
tronic circuit with a G-M tube at the
end of a cable and indicates the count-
ing rate on a rate meter and a loud-
speaker.

The chassis housing the electronic
circuits is fastened to the side of the
reel carrying the cable and rotates with
it. The reel is mounted on a portable
framework designed to be carried by
two men.

Briefly, the circuit works as follows:
Each “count” from the G-M tube, at-
tenuated by the cable, is amplified and
actuates a trigger circuit. The square
pulse thus generated is modulated by a
neon . oscillator. This modulated pulse,
amplified by the power amplifier, gives
a note in the loudspeaker and a reading
on the rate meter.

The G-M tube is of the single-ended,
self-quenching type, requiring an oper-
ating voltage of about 1000 volts. When
sufficient amplification is provided at
the upper end of the cable, it is found
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satisfactory to omit the preamplifier
in the probe. This not only avoids possi-
ble trouble with the probe in the field
but also simplifies its construction and
enables it to be permanently sealed. It
also eliminates practically all drain on
the high voltage circuit, and makes pos-
sible the use of a cable having only two
conductors of negligible current carry-
ing capacity.

High Veltage Circuit

To build up a high voltage with a
low current drain, a multivibrator is
used with an inductive load in the plate
of one tube and a rectifier through
which the pulses induced in the induc-
tance charge a condenser. Negative
high voltage is used so the filaments
can be near earth potential. Thus a
single “A” battery can be used and the
diode in one multivibrator tube can
be used as the rectifier. In this way
the charge produced in the condenser
approaches the peak value of the pulses
induced in the inductance.

The multivibrator has one voltage
amplifier and one power amplifier type
of tube with the inductance in the plate
of the latter. A power amplifier is used
to permit the use of low “B” battery
voltages and the power requirements
are reduced by using the screen grid
rather than the plate for multivibrator
action. Its frequency is about 40 oscil-
lations per second.

The values of capacities and resist-
ances to give the desired high voltage
range depend chiefly on the type of
inductance, on the particular tubes
used, and on the “B” battery voltage.
The inductance tried in this case was a
150 henry filter choke although in gen-
eral audio plate reactor inductances are
more efficient than filter chokes.

It was found that the grid and plate
resistor values were not critical al-

Fig. 2. Complete circuit diagram of the portable Geiger-Mueller counter
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A view of the electronic unit removed from the cable drum.

though it is advisable to choose a com-
bination which is least sensitive to the
tube characteristics and which keeps
“B” battery current to a minimum.,

The variable resistance in the screen
erid of V, (Fig. 1) is provided to ad-
just the high voltage to give a normal
range from 800 to 1300 volts. Since the
G-M tubes used have an operating
range of 200 volts it is not difficult to
adjust the: high voltage to a suitable
operating value. :

An interesting aspect of this multi-
vibrator circuit is that the high voltage
decreases as the “B” voltage decreases
but increases as the “A” voltage de-
creases. By choosing “A” and “B”
batteries of appropriate capacities
these effects may be made to compen-
ssate for each other.

Since considerable amplification of
the G-M tube “counts” is necessary
and because the capacitance of the ca-
ble feeds the ripple from the high volt-
age supply directly to the amplifier, it
is necessary to add the two-stage filter.
Care should be taken in wiring, to
avoid placing input leads where they

might pick up ripple from the high
voltage circuit,

Amplifier and Trigger Circuit

The two-stage voltage amplifier (V;
and V,) has a gain of about 2500, and
the grid resistor in the first stage
serves as a load resistor for the G-M
tube. With cables having an inter-con-
ductor capacitance of up to .02 ufd. this
resistance (15,000 ohms) gives pulses
up to one-third of a millisecond long.

The trigger circuit (Vs and V) is
conventional except that the biased tube
is a pentagrid converter V,. Grid No. 3
of this tube is used as the input grid
for the neon audio frequency oscillator
V.. During the conducting periods of
Vi, that is, when a pulse trips the trig-
ger circuit, the plate current of this
tube is modulated at the audio fre-
quency (about 1000 c.p.s.). Two sets of
coupling constants in the trigger cir-
cuit, selected by the OFF-HI-LO switch,
give conducting periods of either .25 or
.001 seconds.

(Continued on page 21)
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P NHERE are many fields of appli-
cation for electronic devices in

" industry that have been explored
but are far from fully exploited. Among
these is the measurement of conductiv-
ity in solutions. Many chemical changes
may be so directly related to electrical
conductivity as to make this the perfect
method for analysis, observation, and in
many instances automatic continuous
control of the characteristics of the so-
lution. Typical of these applications is
the control of detergents for large scale
cleansing problems. In dairies this is a
problem of no small importance. In all
commercial dishwashing in restaurants,
bars, hotels and hospitals it is impera-
tive that the concentration of the de-
tergent be controlled. This is important
not only to make the use of the ma-
terials as economical as possible, but
also to insure that the minimum con-
centration for satisfactory results is
maintained. In many localities there
are ordinances and laws requiring that
concentrations be maintained within
relatively close limits. Obviously, it is
impractical to make a chemical analysis
of the dish water as often as is neces-
sary for optimum operation. It is also
impractical to train dishwashing per-
sonnel to have the necessary knowledge
and judgment to effectually control
these conditions manually. The elec-
tronic control based on a continual
measurement of conductivity is often

18

This small assembly line
turns out approximately
twenty complete units daily.

the ideal solution. Manufacturing chem-
ists, cosmetic plants, food canning in-
dustries and many others have need
for controlling the characteristics of
solutions during processing, and in
many instances automatic monitoring
is essential both for successful products
and efficient operation.

It is possible to measure the concen-
tration of a specific ion in a solution by
careful selection of the materials used
for the electrodes and by bridge circuits
designed for this limited laboratory
type of work. In most applications it is
necessary only to measure the total ion
concentration of the solution. The con-
ductivity of solutions (electrolytic con-
duction) is characterized by the actual
physical transport of matter in the
form of ions (charged atoms or groups
of charged atoms) as opposed to con-

Fig. 1. The distribution of po-
tential in o conductivity cell.
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CONDUCTIVITY
MEASUREMENTS

By JOHN D. GOODELL
and CURTIS W. FRITZE

The Minnesota Electronics Corp.

The conductivity of a solution, with
suitable electronic controls. is used to

kerp the strength of the solution constant.

duction in metals via electron flow. This
introduces typically chemical processes
into the problem. For example, sodium
chloride consists of positive sodium ions
and negative chloride ions oriented al-
ternately at the corners of cubes. When
the crystals are dissolved in water the
jons are separated in accordance with
the chemical equation

NaCl === Na*+Cl-

Thus a molecule of sodium chloride
splits into a positively charged ion of
sodium with one less electron than nor-
mal and a negatively charged ion of
chlorine with one extra electron added.
Many other chemicals dissociate in a
like manner, and even water will sep-
arate very slightly into hydrogen and
hydroxyl ions so that even when it is
chemically pure it is not a perfect in-
sulator but will permit some conduction.
Thus, conductivity may be shown to be
directly related to the chemistry of
many solutions and may be used as an
accurate method of measurement and
control.

There are many reasons why this
type of conductivity may not be meas-
ured as a reciprocal of resistance with
the conventional methods used for meas-
urements of electron conduection in met-
als. Direct current cannot be used in
most instances because of the transport
of matter and because of the continu-
ally changing surface conditions on the
electrodes. When two electrodes are
initially placed in a solution and direct
current is passed between them, the
system is rapidly transformed from a
simple conductivity cell consisting of
three elements (the two electrodes and
the solution) into a much more complex
one. Furthermore, it will not be stable
but will continually change in basic
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character. As an example, when two
electrodes are immersed in a dilute so-
lution of sulphurie acid, direct current
passing through the system polarizes
the structures, i.e., a layer of hydrogen
forms on one electrode and a layer of
oxygen forms on the other. The cell
now has five elements and a net e.m.f.
appears that represents the energy re-
quired to decompose water into hydro-
gen and oxygen. This reaction, of
course, results in the formation of an
electrolytic capacitor. A very small cur-
rent flows and the cell becomes a large
electrolytic capacitor,

An important factor in considering
the design of conductivity cells is the
potential distribution between the elec-
trodes. In the area immediately adja-
cent to the electrodes there will be a
relatively large potential change, while
in the large space between them the
potential distribution will be almost ex-
actly proportional to the distance. A
typical potential distribution curve for
electrolytic structures is shown in Fig.
1. Perhaps of greatest importance is
the fact that the relatively large
change in potential that occurs in the
area immediately adjacent to each elec-
trode will be intimately related to the
material used for the electrodes. Hence,
where greatly dissimilar materials are
used for the two electrodes there will be
a net e.m.f. between them at all times,
even when they are disconnected from
any exterior energy source. They form,
effectively, a simple voltaic cell. This re-
sults from the transformation of chem-
ical energy into electrical energy and
introduces considerable complexity into
the detailed theoretical considerations.

Conductivity in solutions, as in met-
als, changes with temperature. How-
ever, while the change in resistance in
metals is directly proportional to tem-
perature, it is inversely proportional
to temperature in most solutions.
In dishwashing applications and most
chemical manufacturing processes the
temperature of the solutions may vary
enormously over the period during
which conductivity is to be controlled.
This factor must be considered in the
design of any device requiring close tol-
erances and is often a factor that intro-
duces serious errors when its impor-
tance is not fully recognized.

The most desirable metals for the
electrodes in average applications are
relatively inert metals, such as nickel
and platinum, in order to minimize cor-
rosion and similar difficulties. The phys-
ical design of the sensing probe must be
such as to eliminate any possibility of
crystals forming between the electrodes,
and should also include a large enough
sample of the material between the
electrodes to eliminate the extent to
which the abrupt changes at the elec-
trode surfaces enter into the measure-
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Fig. 2. Complete circuit diagram of the conductivity bridge.

ment percentage-wise. In general, the
area of the electrodes will determine
the cross section of the solution that en-
ters into the measurement, thus con-
trolling the average current flow. If one
electrode is appreciably smaller than
the other, the smaller one will be the
controlling element and the larger one
will be eliminated as an important vari-
able so far as dirt and corrosion are
concerned.

One typical approach to the design
of a suitable sensing probe is shown in
Fig. 3. The small electrode is a plati-
num of nickel rod and the larger elec-
trode is in the form of a tube of a simi-
lar metal pressed over the rod and
insulated from it. Hard plastic tubing
or other suitable materials may be used
as an insulator. It is important, obvi-

ously, that the manufacti ng process
for the cell be such as toi 1re a mois-
ture-proof construction. ' 2 tempera-
ture compensating device1 ybe housed
somewhere within the tub. r in a sep-

arate enclosure. Under oJme circum-
stances, where the temperiture change
may be anticipated in a portion of the
tank remote from the cell location, it is
worthwhile to place the temperature
sensing element in a separate housing.
Where the electrical connectors to the
cell elements must be immersed in the
solution it is important to consider the
characteristics of the insulating ma-

< MOISTURE SEAL MOISTURE
PLA\iTIG TUBING SEAL LEADS

S
NICKEL ROD  NICKEL TUBE

SPECIAL INSULATING MATERIAL WITH SUITABLE
TEMPERATURE AND CHEMICAL STABILITY.

Fig. 3. Probe construction.

terial covering the wires in connection
with high temperatures and the chemi-
cals in the solution. Special rubber and
synthetic compounds are often neces-
sary in these applications.

There are many possible circuits for
making these measurements but the
practical method for the solution of
most problems uses alternating current
bridge circuits, such as those shown in
Figs. 2 and 4. In Fig. 2 the secondary
of the supply voltage transformer is
tapped to provide two arms of the
bridge. The conductivity cell is in one
of the other arms, and the temperature
compensating thermistor with a suit-
able resistor completes the circuit. The
potentiometer connected across two taps
on the secondary of the power trans-
former is for purposes of balancing the
bridge for zero output in accordance
with the conditions it is desirable to
maintain in the solution, or to provide a
zero setting on the meter if the device
is used simply for observations. The
primary of a high ratio step-up trans-

Production testing of the conductivity bridge circuits.
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TUBE
SATURATION

NORMAL OPERATING
POINT

UNBALANCE UNBALANGE DUE TO DECREASE
DUE TO INCREASE IN CONGENTRATION
IN CONCENTRATION

Fig. 4. Plate current of detecting tube.
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Fig. 5. Phase-sensitive conductivity
bridge. C, is determined by the
probe and solution characteristics.
It may range from .001 to 10 mid.

former applies any unbalanced voltage
in the output of the bridge to the grid
circuit of the control tube. As shown
in Fig. 2, the plate circuit of the con-
trol tube is connected to operate various
relays in accordance with the signal
from the bridge. The sensitivity of this
tube may be controlled to some degree
by adjusting the potentiometer in the
cathode circuit, which sets the static
current flow with zero signal from the
bridge.

It is essential that the circuit be so
designed that it is phase sensitive as
well as voltage sensitive. If there were
no phase sensitivity the circuit would

respond equally to changes in the con-
ductivity on either side of the center.
This would mean that if the relays were
set to feed additional concentrate into
the solution when a signal appears from
the bridge, it would feed the concen-
trate as readily when the solution be-
came too strong as when it became too
weak. Phase sensitivity is obtained by
applying the alternating supply to the
plate circuit of the control tube as well
as to the bridge.

The design procedure is as follows:
With the conductivity cell immersed in
a solution of the correct concentration,
the value of R, plus R, must be adjusted
in order to unbalance the bridge and
cause the tube to conduct in accordance
with the normal operating point as in-
dicated in Fig. 4. Note that the phase
of the plate supply voltage is connected
so that it will be in phase with a signal
caused by unbalance of the bridge in
one direction and out of phase with the
bridge output when it is unbalanced in
the other direction. If this condition
could be strictly maintained, the plate
current of the tube would increase only
when the bridge unbalanced as a result
of a decrease in concentration of the
solution. It is not practical to produce
a device economically in which these
phase relationships will be perfect. Thus
it will be seen from Fig. 4 that if the
bridge is operated exactly on the bal-
ance point there will be an increase in
plate current regardless of the direc-
tion of unbalance.

The temperature compensating arm
of the bridge is adjusted in the initial
design so as to effectively bias the
bridge circuit in the direction that rep-
resents a decrease of concentration in
the solution. The tube then operates on
a linear characteristic with respect to
the signal from the bridge. The tem-
perature compensating element itself is
selected by inserting a rheostat in an

Final assembly of the conductivity cells.
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experimental circuit. The temperature
of the solution is then changed over the
required range and the values plotted
for the necessary settings of the rheo-
stat in order to maintain constant cur-
rent through the tube. This graph will
show the characteristics required from
the thermistor. A suitable fixed resist-
ance may then be used to complete the
arm.

If this device is to be used simply for
visual observation, a properly -cali-
brated meter in the plate circuit is all
that is needed. However, where the de-
vice is required to control the concen-
tration of the solution, an adequate set
of relays for performing these funec-
tions must be included. In the circuit
shown in Fig. 2, relay No. 1 is used to
actuate a solenoid valve that permits a
suitable dispenser to pour concentrate
into the solution, and relay No. 2 con-
trols a signaling device to indicate an
inadequate flow of concentrate to main-
tain proper operating conditions. This
system will warn an operator when the
dispensing device is empty. Resistors E.
and R; are used to compensate for the
pull-in and drop-out current differential
characteristic of the relays. The signal-
ing relay may, of course, be used to op-
erate an audio or visual indication of
the need for attention.

In the circuit shown in Fig. 5 a thy-
ratron is used in such a manner that
the current conducted is a function of
the resistance of the conduectivity cell.*
Considering the extreme conditions
where the conduectivity cell is a very
high resistance, the phase of the volt-
age on the grid of the tube will be
shifted 90 degrees with respect to the
plate voltage. At the other extreme,
where the conductivity cell is a short
circuit, the grid and plate voltages will
be in phase. The former condition will
inhibit the flow of current, and maxi-
mum current will flow when the volt-
ages are in phase. Actually, the varia-
tion in current flow will appear only be-
tween certain limited values of resist-
ance for the conduectivity cell. Over the
range of operation in which there is a
change in current for changes in re-
sistance, the circuit has the advantage
of great linearity. It is, however, im-
portant to regulate the line voltage and
maintain it within close limits. Such
regulation obviously is desirable in any
device of this nature, but it is less im-
portant with the circuit shown in Fig. 2
than with the circuit shown in Fig. 4.

Where equipment of this kind is used
for automatic control it is essential that
the conditions of operation be studied
in order to determine the necessity for
protection against high temperatures,
vibration and humidity. In the design
of an individual unit it is often easier
to over-compensate with safety factors

(Continued on page 31)
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Portable Counter
(Continued from page 17)

The resistance and capacitance in the coupling between
the trigger circuit and the power amplifier Vs are chosen
to differentiate the negative pulses from the biased tube.
The audio frequency modulation on each pulse that arrives
at the grid of the power tube has therefore a positive as
well as a negative portion. The tube can then be biased to
cutoff, making it convenient to operate the rate meter in
the screen circuit and the speaker in the plate circuit of
this tube.

With the range switch in the normal LO position, each
“count” from the G-M tube gives a shrill note about .25
seconds long in the speaker. The pitch of this note is such
that it is not easily confused with other sounds in the area.
The importance of this is realized when it is noted that
during most of the time only the very low subsurface back-
ground activity is recorded. Under such conditions, the low-
ering of the probe is stopped to take rate meter readings at
5 and 10 foot intervals, but narrow occurrences between
these points must not be missed.

The rate meter measures the averaged screen current in
the power amplifier and has a time constant of about five
seconds. A pushbutton switch S: is included to discharge the
rate meter capacity quickly when desired. In the LO position
the rate meter gives a full scale reading for about 200 counts
per minute. In the HI position it has a full scale deflection
of about 2000 counts per minute. At this rate the modulated
pulses from the trigger circuit are then too short for the
audio tone in the speaker to be recognized. However, the
higher count rate partially compensates for this and a use-
ful audible tone can be heard.

The rate meter is linear in each range. A decrease of 5
volts in the “B” voltage, results in a decrease in sensitivity
of about 15%.

Switching, Metering and Batteries

Two 1.5 volt “A” batteries such as Eveready No. 742
are adequate for continuous operation for several hours at
a time. Two separate “B” supplies made up of 67.5 volt
batteries like the Eveready No. 467 are used to eliminate
coupling between the input amplifier and the neon oscillator
circuit.

The switch S: makes it possible to use the 0-1 ma. meter,
which is normally in the rate meter circuit, for checking the
“A” and “B” batteries. It was found useful to include an
electrostatic voltmeter to provide a constant high voltage
reading. The similarity of the results encountered between
the low counting rates in some areas and the results in more
active regions when the operating voltage is too low is other-
wise a constant source of concern. It also simplifies the
problems of diagnosing trouble with the probe hundreds of
feet down a hole or the setting of the high voltage operating
point where the temperature in a hole is widely different
from that on the surface.

Probes

One of the main difficulties in making a probe for this
purpose is to make it waterproof under a 1000 ft. head of
water where the pressure approaches 500 lbs. per square
inch. In the case of the glass-walled G-M tubes, the tube
is placed in a brass cylinder of 1%4” external diameter.
Tubes with gland type seals were found unsatisfactory since
under the necessary pressure the cable was deformed by the
compressive gland. Probes filled with ceresin wax or oil were
satisfactory but are difficult to assemble in the field when
a tube must be replaced. ‘

All-metal, single-ended G-M tubes coated with rubber
promise to give better results. In making these probes a
short length of cable is connected to the G-M tube. Rubber
is then coated over the entire tube, connector and part of
the cable to a diameter of one inch.

(Continued on page 28)
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GAMMA DETECTOR TUBE

An improved type of gamma ray de-
tection tube which is only six inches
long and two inches in diameter has

been announced by the Electronics
Division, Sylvania FElectric Products
Ine., 500 Fifth Avenue, New York 18,
N. Y.

The GG306 gamma ray detector tube
was developed in cooperation with lead-
ing medical authorities and is said to
be five to six times more sensitive than
standard tubes now used for tracing
medicinal isotopes, analytical chemistry,
search for radioactive ores, thickness
gages, and geophysical studies.

The instrument operates at 960 volts,
has an average Geiger threshold of 900
volts, provides 810 counts per minute
from 5 micrograms of radium filtered
through %" of lead 12 inches from end,
has a maximum recovery time of 800
microseconds, and a maximum dead
time of 100 microseconds.

MAGNETIC CORES

A new ferro-magnetic material,
Ferramics, which is said to offer many
important advantages for core appli-

cations has been developed and produced
by General Ceramics & Steatite Corp.
of Keasbey, New Jersey.

Ferramices are suitable for all core
applications and can be mass produced
in most shapes and sizes to close toler-
ances. Shown are a group of five
Ferramics parts illustrating ready
adaptability to shape and size.

Readers are invited to request the
new General Ceramics Bulletin No. 1
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on Ferramics or submit specifications
for recommendations.

RCA PRODUCTS

The tube Department, Radio Corpora-
tion of America, Harrison, N. J. re-
cently announced three new products
now available, including a 3” oscillo-
graph tube, a video-circuit trap, and a
horizontal-oscillator and sync-stabilizer
coil.

The 3KP11 oscillograph tube is
intended particularly for photographic
recording of electrical phenomena. The
blue radiation of its fluorescent screen
is highly actinic and has sufficiently
short persistence for moving-film
recording without blurring, except

where the film moves at high speed.
The video-circuit trap 203L5 is for
use in the plate circuit of the 1st video

-
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of television receivers to
attenuate the 4.5 megacycle intercarrier
beat frequency. The design utilizes a
fixed, ceramic capacitor shunting a
low-Q inductance tuned by an adjust-
able iron core.

For use in television receivers employ-
ing the medium-mu twin triode 6SN7-
GT is the horizontal-oscillator and sync-
stabilizer coil 208R2, shown. The unit is
said to greatly improve the stability of
the horizontal oscillator.

MODIFIED VOICEWRITER

Thomas A. Edison, Inc., West Orange,
N. J. has announced a modification of
their Dise Edison Voicewriter for com-
bined wuse in dictation and telephone
recording.

The model 88000 is similar in most
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respects to the regular Voicewriter, but
contains a built-in selector switch for
choice of either telephone or micro-
phone recording. A signal light indi-
cates the service selected.

The instrument comes equipped with
an extension cord and special plug for
connection to the telephone company’s
recorder connector. No other wiring or
installation work is required.

Further information may be obtained
by writing the Ediphone Division.

MOBILE MICROPHONE

Designed for use in police cars, taxis,
locomotives and other mobile vehicles
is the Mobile Mike developed by

Roanwell Corp., 662 Pacific St., Brook-
lyn, N. Y. which incorporates a choice
“of transmitter elements providing con-
sistently superior modulation perform-
ance in the working range of 1000-3000
cycles.

Designed to match 50-200 ohm cir-
cuits and to operate at 5-100 ma,,
according to circuit, this unit is pro-
duced in two models. Model 9900 has
output level of 32 db below 1 volt for
10 bars. Model 9901 has output level of
25 db below 1 volt for 10 bars.

A special bulletin giving full details
of the Mobile Mike may be obtained
from the company.

PHASE METER

Clarke Instrument Corporation, 910
King St., Silver Spring, Maryland, re-
cently announced its Model 108-C Phase
Meter ' for accurately measuring the
phase relations existing in directional
antenna systems.

" Provision is also made for remote
monitoring of the amplitudes of the

currents in the several elements of the

array. Phase indication is clearly dis-
played on a meter marked in two-degree
intervals.

Although normally supplied for oper-
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ation in the standard broadeast band,
Model 108-C is adaptable to other fre-
quency ranges on special order.

CATHODE RAY TUBE

A  multiple-intensifier-type cathode
ray tube featuring a highly sensitive
vertical-deflection system and known as
Type 5XP is an-
nounced by Allen
B. Du Mont Lab-
oratories, Inc.,
1000 Main Ave.,
Clifton, N. J.

Potentials as
low as 24 to 36
volts peak-to-peak
are sufficient for
one inch of verti-
cal deflection on
the screen. Be-
cause of this new
deflection-plate
design, the
greater sensitiv-
ity of the tube
is achieved with
a plate-to-plate
capacitance of
only 1.7 uufd.

At present the Type 5XP is available
with a choice of phosphors including
P1, P2, P4, P5, P7, P11 screens.
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REGULATED POWER SUPPLY

Kepco Laboratories, Inc., 149-14 41st
Ave., Flushing, N. Y, is offering imme-
diate delivery on the new Model 245
power supply, regulated to within %9
for both load and input variations.

Specifications for the Model 245 for
d.c. output are 200 to 450 volts at cur-

rents from 0 to 200 milliamperes, regu-
lated; a.c. output is 6.3 volts at 6 am-
peres, unregulated.

The unit measures 8” high, 8” deep,
16” wide and weighs twenty pounds. A
ground terminal connected to the chas-
sis is mounted at the back.

DU MONT SPECIAL PRODUCTS
The Special Products Section of the
Instrument Division of Allen B. Du
Mont Laberatories, 1000 Main Avenue,
Clifton, New Jersey will modify exist-
ing equipment or design wholly new
equipment when available instruments
cannot meet requirements of a highly
speeialized application.
(Continued on page 26)
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TANDARDIZED fo4iF |
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT

Par-Metal Equipment oﬁers many features,. mcludmg tunc- -
tional streamlined desngn, ruggad consfruchon, beautiful
finish . . . plus ADAPTABILITY. Eliminate need for_special -
made-to- order units on many’ |obs —

@e | — $ Ty

Engineers and manufacturers will
effect economies with Par-Metal
Products, which are available for
every type of job from a small
receiver to a deluxe broadcast
Ej\mnsmiﬁer.

4 PrB?éssio,nql techniques and years
of specialization are reflected in
fhe high qualnfy of~Par-Metal.

A4
CABINETS » CHASSIS-.. ;fooacﬁ METa
| PANELS - RACKS 3

Wm;m&za(og

. ~852
' LONG stapp ar
*OO0rs Liep, 4 AT

E, RouNDO
PAPER 'I'I.IBES

Inside Perimeters from .592" to 19"

With specialized experience and automatic

equipment, PARAMOUNT produces a

wide range of spiral wound paper tubes

to meet every need . .. from 14" to 30" long,

“ from .592" to 19" inside perimeter, includ-

ing many odd sizes of square and rectan.

SEND 0R AFBOR LISt gular tubes. Used by leading manufacturers.

OVF.R \900 NVARS  Hi-Dielectric, Hi-Strength. Kraft, Fish

OF v, Paper, Red Rope, or any combination,

wound on automatic machines. Tolerances

plus or minus .002". Made to your specifi-
cations or engineered for YOU.

ﬁﬂﬁmﬂu #% saPER TUBE coRrp.

613 LAFAYETTE ST., FORT WAYNE 2, IND.
Manufacturers of Paper Tubing for the Electrical Industry
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SPECIAL ELEMENTS TO
CORRECT TV DISTORTION

In a paper recently presented at a
meeting of the American Physical
Society held at the Massachusetts Insti-
tute of Technology, a2 new approach to
the problem of correcting the distortion
present in the larger sizes of television
viewing tubes was described.

The new approach to the problem
was presented by Dr. R. G. E. Hutter,
Shirley W. Harrison and L. H. McKee
of the Physics Laboratories of Sylva-
nia  Electric Products Imc., Bayside,
New York.

In their paper, presented by Dr.
Hutter, they described how the intro-
duction of special elements into the
electron gun of television tubes permits
good image quality from tubes much
shorter than those now required for
large direct-view images. The basic
principle involved is the controlled pre-
distortion of the electron beam so that
the size and shape of the “spot” that
traces the television image is the same
on all parts of the picture screen.

VIRGIL H. DISNEY NAMED
ARMOUR RESEARCH SUPERVISOR

The growth of electronics activities
at Armour Research Foundation of
Illinois Institute of Technology has
necessitated a second electronics section
and Dr. E. H. Schulz, chairman of the
electrical engineering department, has
announced that Virgil H. Disney will
head that section.

James L. Murphy, supervisor of elec-
tronies activities at the Foundation
since 1947, will continue as supervisor
of one of the groups.

Mry. Disney was formerly an assistant
section head in research at the airplane
division of the Curtiss-Wright Corpora-
tion, Dayton, Ohio and was a project
engineer for the Sperry Gyroscope
Company, Great Neck, Long Island,
N. Y.

DEVICE RECORDS ACCELERATION
OF AIRPLANE

A. S. Iberall of the National Bureau
of Standards has developed for the
U. 8. Air Force a novel type of accel-
eronmeter which gives both an instan-
taneous indication and record of the
acceleration of an airplane in flight.

24

Immediate application of the new
accelerometer is in the training of avia-
tors for combat flying, where sharp
turns must be made at high speeds.
The device is compact, which permits
mounting on an instrument panel, and
spark recording is used to obtain a
readily available record on a paper
chart.

FIRE CONTROL SYSTEMS

An effective fire control system has
three major components: (1) a sight-
ing system for locating the direction of
a target and for determining how far
away it is, (2) a computing mechanism

for calculating where to point the guns
so that the bullets will hit the target,
and (3) a movable turret that mounts
the guns and supplies them with ammu-

nition. Such systems are now being
manufactured by the Glenn L. Martin
Co. Baltimore 3, Md.

The photograph shows a complete
bench test setup for testing advanced
fire control systems. When bench tests
are completed and indicated adjust-
ments made, the systems are given
further tests in the field before being
incorporated into a complete turret
unit.

POSSIBLE USE OF GERMANIUM CRYSTALS

At a conference on Electron Tubes
and Solid State Devices, sponsored by
the IRE, at Princeton University re-
cently, Rowland W. Haegele of the
Physics Laboratories of Sylvania Elec-
triec Products Inc. revealed an expansion
of the possibility of using germanium
crystals in radio and television appli-
cations heretofore served almost exclu-
sively by vacuum tubes. Mr. Haegele
described the construction and experi-
mental performance of germanium
crystal tetrodes in mixer applications
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“kins,

where he stated that the crystal tetrode
offers certain advantages over ger-
manium crystal diodes and triodes.

According to Mr. Haegele, the fact
that the erystal tetrode has a conversion
transconductance equal to.that of
ordinary vacuum tube mixers, but
requires less power, is physically very
small, and operates with input signals
at least up to 200 megacycles, indicates
interesting possibilities for commercial
application.

EXAMINATION FOR ELECTRONIC
SCIENTIST

Applications are now being accepted
by the Board of U. S. Civil Service
Examiners for the Potomac River Naval
Command in Washington, D. C., for
positions of electronic scientist in vari-
ous Federal agencies in Washington,
D.C., and in the states of Maryland,

North Carolina, Virginia, and West
Virginia.
To qualify, applicants must have

completed a 4-year college course with
major study in a field of physical
science, mathematics, or engineering,
or have had 4 years of scientific or tech-
nical experience in one of these fields.

Complete details on the requirements
can be found in Announcement No.
4-34-4 (49) obtainable at any post
office. Applications will be accepted
until further notice and must be filed
with the Executive Secretary, Board of
U.8. Civil Service Examiners for Scien-
tific and Technical Personnel of the
Potomac River Naval Command, Build-
ing 37, Naval Research Laboratory,
Washington 25, D. C.

AIEE ELECTS OFFICERS

At the annual meeting of the Ameri-
can Institute of Electrical Engineers
held in Swampscott, Mass., James F.
Fairman, Vice-President of the Con-
solidated Edison Company of New York,
Inc., was elected President.

Other officers elected were: Vice-
Presidents, C. G. Veinott, Lima, Ohio;
W. J. Seeley, Durham, N. C.; W. C.
DuVall, Boulder, Colo.; Ralph A. Hop-
Los Angeles, Calif.; A. H.
Frampton, St. Catherines, Ont., Canada,
— Directors E. W. Davis, Cambridge,
Mass.; N. B. Hinson, Los Angeles,
Calif.; H. J. Scholz, Birmingham, Ala.
——Treasurer, W. I. Slichter, New
York, N. Y.

“"ELECTRONIC BRAIN'' DEVELOPED

A machine which stores vast amounts
of scientific information in its system,
automatically “pores” over it, selects
what is sought after by its operator and
then hands him copies of what he wants,
has been developed jointly by the U.S.

(Continued on page 29)
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CPHOTOELECTRICITY AND ITS
APPLICATION,” by V. K. Zworykin
and E. G. Ramberg. Published by John
Wiley & Soms, Inc., 440 Fourth Ave,
New York 16, N.Y. 494 pages $7.50.

The latest volume to replace the sec-
ond edition of Zworykin-Wilson’s “Pho-
tocells and Their Application” is this
unified study of the whole field of
photoelectricity. It presents practical
reliable data on the properties, prepara-
tion and applications of photoelectric
devices and because of the many devel-
ments in recent years, is about twice
the size of the former book.

The first eleven chapters of the book
deal with the principles and prepara-
tion of photosensitive devices and the
remainder of the book with their appli-
cation. The text is accompanied by cir-
cuit diagrams, graphs, halftones and
line drawings which are practical rath-
er than theoretical, thus allowing the
reader to apply the material to specific
uses. An arrangement which assures
smooth ¢ontinuity of the text is that of
restricting formulas to footnotes. Those
interested in supplementing their in-
formation on particular subjects will
find reference material included.

Readers of the former book will find
that this volume retains the original
aim of presenting practical reliable
data in a manner that makes it invalu-
able to engineers and students in the
field.

STHE MATHEMATICS OF CIR-
CUIT ANALYSIS.” by Ernst A. Guil-
lemin. Published by The Technology
Press, Massachusetts Institute of Tech-
nology and John Wiley & Sons, Inc.,
440 Fourth Avenue,New York 16, N. Y.
590 pages. $7.50.

Designed to supplement the usual un-
dergraduate engineering mathematics
curriculum and for use as a textbook
in a course in higher mathematics for
engineers, this volume contains a col-
lection of a variety of principles and
methods essential to a thorough under-
standing of electrical network theory.

Special treatment of the text is given
in a complete assemblage of mathemati-
cal topics in the analysis and synthesis
of electrical networks. For example, in
the field of advanced algebra, the first
four chapters covering the discussion
of determinants and matrices is coupled
with the geometrical interpretations
provided by the subject of linear coordi-
nate transformations and the closely
related discussion of quadratic forms.
Following at this point is the chapter
on vector analysis containing consid-
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erably more detail than is usually found
and of special concern to the engineer
is the chapter on Fourier series and
integrals.

Students and engineers will recog-
nize this volume as a background of
general understanding upon which to
build the more formal rigorous treat-
ment of mathematies.

C“RLECTRON TUBES™., Volumes I
and II, Edited by Alfred N. Gold-
smith, Arthur F. Van Dyck, Robert S.
Burnap, Edward T. Dickey, and
George M. K. Baker. Published by RCA
Review, Radio Corporation of America,
RCA Laboratories Division, Princeton,
N. J. 475 pages. $2.50 each.

These volumes contain material writ-
ten by RCA authors and originally pub-
lished during the years 1935-1941 (Vol.
I) and 1942-1948 (Vol. II). They are
the ninth and tenth in the RCA Tech-
nical Book Series and are the first to
be devoted exclusively to tubes. The pa-
pers are presented in four sections:
general, transmitting, receiving, and
special. As additional sources of refer-
ences, the appendices contain a bibli-
ography on vacuum tubes, thermionics,
and related subjects and a reference
list of Application Notes.

These volumes were published to
serve scientists and engineers with a
useful background text and basic refer-
ence source, and to aid in the develop-
ment and advancement of radio and
electronics.

C“ELEMENTS OF SOUND RE-
CORDING*> by Dr. John G. Frayne
and Dr. Halley Wolfe. Published by
John Wiley & Sons, Inc., 440 Fourth
Ave.,, New York 16, N. Y. 700 pages.
$8.50.

This up-to-date volume covers all
phases of recording and discusses the
underlying theory behind sound-on-
film, disk, and magnetic recording. It
is well-illustrated with 480 drawings
and photographs and written in an
easy to understand language.

Particular topics of practical con-
cern such as noise reduction methods,
the effects of speed variations on sound
quality, microphones and their uses,
acoustics of stages and theaters, var-
ious types of loudspeaker systems,
16-mm. and 35-mm. motion picture
sound films, and stereophonic recording
are also given thorough treatment.

Both authors have had wide ex-
perience in the field of sound record-
ing and their book should be of spe-
cial interest to designers, engineers,
and technicians in the broadeasting,
motion picture, phonograph, and televi-
sion industries, although the principal
emphasis throughout the book is on
sound-on-film.

@
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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:
® For determining the resonant frequency of

tuned circuits, ant , trans
lines, by-pass condensers, chokes, coils.
¢ For measuring pacitance, tance,

Q, mutual inductance.

® For preliminary tracking and alignment
of receivers.

® As an auxiliary signal generator; modu~
lated or unmodulated.

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

® For locating parasitic circuits and spurlous
resonances.

® As a low sensitivity receiver for signal
tracing.

SPECIFICATIONS:
Pawer Unit: 53 ' wide;

MANUFACTURERS OF

Standard Signal Generators 6Va" high; 7 2" deep.
Pulse Generators Oscillator  Unit: 33"
FM Signal Generators diameter; 2 deep.
Square Wave Generators FREQUENCY:

Vacuum Tube Voltmeters

UKF Radio Noise & Field
Strength Meters

Capacity Bridges
Megohm Meters
Phase Sequence Indicators

Television and FM Test
Equipment

2.2 me. to 400 me.;
seven plug-in coils.
MODULATION:
CW or 120 cycles; or
external.
POWER SUPPLY:

110-120  volts, 50-60
cycles; 20 watts.

MEASUREMENTS CORPORATION

6 NEW JERSEY

BOONTON
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Prsonal

DR. DONALD L. BENEDICT has been appointed Assis-
tant Chairman of the Department of Electrical Engineering
of Stanford Research Institute. Prior to his new appoint-
ment, Dr. Benedict was a research fellow in electronics at
Harvard University’s Department of Engineering Science
and Applied Physics. He is a member of the American
Physical Society and the American Mathematical Society,
and Sigma Xi fraternity.

WILLIAM DUBILIER, Technical Director and Founder
of Cornell-Dubilier Electric Corp., South Plainfield, N. J.,
has received two of the highest honors of France in recog-
nition of his recent service to that country. One of the early
pioneers in radio, Mr. Dubilier developed a submarine
detector for the French government for use during World
War II and just recently provided emergency relief for
French power companies.

ELMER WILLIAM ENGSTROM, vice president in
charge of research for RCA, received the honorary degree
of Doctor of Science at the recent 117th Commencement of
New York University. Mr. Engstrom received the degree
for his personal contribution as a research engineer to radio
and electronic development and the progress of television.
He is a member and past president of the Princeton Chapter
of Sigma Xi, science research honor society.

ROSS GESSFORD, has been appointed chief engineer for
the Television Picture Tube Division of Sylvania Electric
Products Inc., Seneca Falls, N. Y. Mr. Gessford joined the
engineering staff of Sylvania’s Radio Division at Emporium,
Pa., in 1937 and was formerly engineering specialist in
cathode ray tubes. He attended George Washington Uni-
versity, the University of Maryland, University of Pitts-
burgh and is a senior member of the IRE.

W. H. LAMB will be general manager of the newly formed
Television Picture Tube Division of Sylvania Electric
Products Inc. with headquarters at Seneca Falls, New York.
Mr. Lamb has been associated with the company’s electron
tube production since 1933. He received a B.S. degree in
electrical engineering from Northwestern University and
later attended Harvard Graduate School. He is a member
of the Society for the Advancement of Science.

SIDNEY WALD, formerly Advanced Development Engi-
neer, Aviation Equipment Engineering, RCA Victor Divi-
sion, Camden, N. J., has joined Bendix Radio Division,
Towson, Maryland as Principal Engineer for the Communi-
cations ‘and Navigation division. Mr. Wald has done
extensive development work in connection with aircraft
communications and navigation equipment and components,
and has had numerous articles on these subjects published.
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New Products
(Continued from page 23)

JAn example of such a special instru-
ment is a Four-Beam Cathode Ray
Indicator capable of displaying simul-
taneously four related or unrelated,
independent phenomena on a single
cathode ray tube screen.

Details concerning the facilities of
the Special Products Section may be
obtained from the Instrument Division.

POWER SUPPLY

A compact, completely enclosed 30
kv. r.f. power supply suitable for appli-
cation in dust precipitation, electro-
static painting and insulation break-
down testing as well as projection

haroe i

television is being manufactured and
distributed by Spellman Television Co.,
Inc., 13 West 24th Street, New York 11.

The voltage is variable from 15 kv. to
30 kv. through a control on the front
panel. The high voltage unit includes a
focus control and voltage tap variable
from 4 kv. to 6 kv. for use with 5TP4
projection kinescope tube. The high
voltage 30 kv.-6 kv. cables are 3 ft. 11
inches long and are of the safety type.

Also available are a 60 kv. r.f. power
supply and a 30 kv. r.f. regulated power
supply with regulation better than 1%
at 1 milliampere load.

50-KW, AM TRANSMITTER
Westinghouse Electric Corporation,
Box 868, Pittsburgh 30, Pa., has an-

TR

nounced the availability of a new high-
level, amplitude-modulated standard
broadcast transmitter with a nominal
power output of 50 kw. The type 50-
HG-2 transmitter, using twenty operat-
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ing tubes of seven types, is a complete
transmitting unit which can be wused
with any combination of studio equip-
ment providing the required level of
audio input.

Featured in the equipment of this
transmitter is a complete supervisory
control system, coordinated with a se-
quential interlock system and with an
overload and safety protection system.
It is designed to comply fully with FCC
Rules and Regulations and Standards
of Good Engineering Practice Con-
cerning Standard Broadcast Stations.
Further information may be obtained
by writing the company.

GEIGER COUNTER

Nuclear Instrument and Chemical
Corporation, 223 West Erie Street,
Chicago 10, Illinois is adding a compact,
two pound Geiger counter to its com-
plete line of nuclear instruments and
accessories.

Requiring only two 10c flashlight
batteries for power the “Sniffer” is

economical to operate and is expected
to replace expensive monitoring instru-
ments in many cases where the location
but not the exact strength of radiation
must be determined.

The operating mechanism is a com-
pact grouping of electronic parts, in-
cluding two radio tubes, voltage reg-
ulator tubes, the special Geiger tube,
and two flashlight batteries. The com-
pany guarantees repairs or parts re-
placement during the entire life of the
instrument for a nominal charge.

SIGNAL APPARATUS

The H. R. Kirkland Co., Morristown,
New Jersey has announced a new line
of “Super-Vise” lamp annunciators for
application in power and industrial
plants for the central supervision of all
factors equipped with electrical con-
tacts.

The Super-Vise annunciators can be
furnished to perform any service that
can be effected with a three-pole, double-
throw contact arrangement on the
relay, and a double-throw, double-pole
toggle switch.

Do
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Audio Reproduction
(Continued from page 9)

The results obtained by measurement
of the transient response in this man-
ner are shown in Fig. 6, which shows
the measured characteristics of two
similar loudspeakers. Under steady-
state conditions the two speakers
seemed very much alike, but they
sounded quite different to the ear. The
high-frequency response of loudspeaker
A was found to be a little irritating after
long periods of listening (exhibiting
a roughness normally associated with
intermodulation, but the speaker was
known to be free from this type of dis-
tortion) ; with loudspeaker B, this ef-
fect was not present. The transient re-
sponse curves show that loudspeaker A
has a longer decay time of residual
vibrations than loudspeaker B, and that
at some points the output actually rises
with time (suggesting the transfer of
energy from one vibrating element to
another during the decay period.) Com-
parison between the aural effects and
the results of the tests shows that the
transient response gives a measure of
quality of the system which cannot be
obtained by steady-state measurements,
and that the aural impressions were
more related to the transient curves.

In radio broadcasting and in sound

RESPONSE TO SKc. SQUARE WAVE
NO FEEDBACK 8 =0

FEEDBACK ADDED S8=.167

Fig. 7. Transient response
measurements of an amplifier
with and without feedback.

recording, peak-limiting amplifiers are
often used to prevent very loud signals
from affecting the operation of the sys-
tem by causing overmodulation or over-
cutting. Until very recently the char-
acteristics of peak-limiting amplifiers
were specified in terms of steady-state
measurements. However, most users of
such equipment know from their own
experience that the performance of lim-
iting amplifiers under actual operating
conditions frequently has little correla-

ST
R e
SRR
o 1

Precision gives you the plus . . .
under heat and pressure.

heat. All at the very minimum of cost.
coil that has a Precision base.

Precision Di-formed Paper Tubes are available in Py
the best quality, dielectric Kraft, Fish Paper, Cellu-
combinations.

lose Acetate, Asbesios or
square or rectangular.

TODAY — WRITE FOR FREE SAMPLE AND COMPLETE
MANDREL LIST OF OVER 1,000 SIZES.
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PRECISION

coil bases formed (
The result, a coil base of
less weight—greater strength-—more thorough insu-
lation——~more effective resistance to moisture, oil and °
It's a better

PRECISION PAPER TUBE CO.

PAPER TUBES . ..

LOOK AT THESE FEATURES:

No need for coil, form-
ing after winding.

Automatic stacking.

Round,
® Wire saved by closer
engineering of coil.

No side bow.

2063 West Charleston Sp
Chicogo 47 11].
PlantMe. 2, 79 Chapel 5¢
Hartfard, Cann.
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Prefer Prefer Prefer No
20-10,000 ¢/s | 60-8,000 ¢/s 120-5000 ¢/s preference
Popular music CEks 275 L)
(123 listeners) ) 22% 39%
33% 34% 33%
Classical musi L 8% =
(;oszllistei;f ) 12% 61% " 20
8 15% 58 27%
52 % 25 % 23%
Malepeesn | mE s
* 24% : 189, “238%
Mixed speech 34% 34% S— 32%
(123 listeners) ﬁ\ 64% 219
\ 23% 45% | 329
(B)
Prefer Prefer Prefer | Prefer
reproduced | reproduced full 5-ke.
“live” transeribed range | cutoff
music music :
Popular musie ’
Popular music 82% 189, (1000 listeners) 6950 31%
Classical music 67% 33% Semi-classical music
5 (200 listeners) 66% | 34%

C) .

Table II. Comparison of listener preferences in the presence of different distortions.
(A) Frequency range preference-reproduction from records and transcriptions.

(B) Listener preference of transcribed vs.

“live” music as reproduced by a good

system. (C) Restricted frequency range-acoustical 5 kc. low pass filter, live music.

Fig. 8.
mounted in case with its preamplifier.

Typical calibrated microphone

tion with that indicated by steady-state
measurements, and is much more de-
“pendent upon the transient character-
istics. Limiting amplifiers which have
similar steady-state characteristics are
often found to perform quite differently
for speech and music. Transient meas-
urements such as those described in

Part 2 must certainly be included in the
testing of such equipment to specify
their performance adequately.

This is the recommended method of
testing the transient operation of peak-
limiting amplifiers, and a few results
of such measurements upon various
commercial units are given in Fig. 9.
The input signal consists of a sine wave
whose amplitude is periodically changed
between a higher and a lower level, and
the resulting output of the amplifier
observed upon the screen of an oscil-
loscope. The response of a number of
different types of peak-limiting ampli-
flers to this input signal is shown in
Fig. 9. The results of this measure-
ment are in agreement with the aural
impressions obtained with these ampli-
fiers, and indicate the value of this
method of testing.

These few examples have been de-
sceribed to illustrate the importance of
proper measurement of quality in audio
reproduction systems. If the factors
which determine the quality of repro-
duction are taken properly into account

RESPONSE OF
(A)

RESPONSE COF LIMITER RESPONSE OF

(2] (E)

P i
INPUT SIGNAL

(CLOSEST TO IDEAL RESPONSE)

LIMITER RESPONSE OF LIMITER

Fig. 9. Results of testing 4
limiting amplifiers by the
transient method of Fig. 5,
Part 2. E is nearly ideal.

LIMITER
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and measured according to the methods
described in this article, then the per-
formance of the system can be com-
pletely described and its specification
will have attained increased precision
and accuracy. - -

Portable Counter
(Continued from page 18)

The end of the length of cable can eas-
ily be spliced to the main cable and
sealed in the field without much trouble.

Although this instrument was pri-
marily designed for the location of ra-
dioactive ores, it offers wide possibili-
ties in the investigation of the slight
residual activity present in virtually all
minerals and provides a new and excit-
ing field for geological research as
changes in strata can be identified in
this way.

The results of investigations of the
feeble activity present in all normal
mineral ore should be of the utmost im-
portance to geologists, as this new geo-
physical technique offers a fresh angle
of attack on many problems. Some of
these, such as the confirmation of the-
ories on the genetic relationship be-
tween rocks, the measurement of the
gamma radiation from oil or rare min-
eral bearing deposits, the investig ation
of the potash content of rocks and as an
aid to geographical mapping, will un-
doubtedly be advanced with this new
technique. D

Pulse Shaper

(Continued from page 15)

"second wide at its base is obtained at

the plate of Vs This pulse is amplified
in the cathode coupled amplifier V:u-V:s
which gives a positive output that is fed
to the grid of the 6AGT power amplifier
VvV, which is. normally cut off by the
cathode bias bleeder RiRis. The positive
pulse at the grid of Vs drives it into
conduction and gives a large negative
output pulse. Since the pulse shaper
was developed for use with a device
which required a negative pulse no
thought was given to obtaining a posi-
tive pulse output. However, this should
be no problem should a positive pulse
be desired.

It might be pointed out also that if
positive pulses are desired the BAGT
might be replaced by a triode and the
output of the triode used to feed a
cathode follower. However cathode fol-
lowers and sharp falling negative pulses -
do not mix well. The power tube in the
output was chosen since the circuit to
be driven by the pulse shaper had a
fairly large capacitive input impedance.

The operation of the circuit with sine
waves applied to the input is similar to
the single pulse operation, since the
positive portions of the sine wave have
the same effect as opening the switch,
i.e., bringing the grid of V. out of cut-
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off and triggering the circuit for the
duration of the positive half cycle.
Waveforms at several points through-
out the circuit are shown in Fig. 2. All
waveforms were taken with operation
at 100 ke. using a Hewlett-Packard
200A Oscillator as a signal source, and
were displayved on a Tektronix 511A
Syneroscope. @

Mierowave Link
(Continued from page 6)

to Nutley link experiments. This an-
tenna was mounted near the bottom of
the 75 foot FM broadcast antenna mast
of the experimental broadecast station
W2XFZ at the Nutley Laboratories.
Transmission line feed to the antennas
is by means of RG-8/U or RG-17/U
solid dielectric cable for short lengths
up to 50 feet, or by means of semi-flexi-
ble air dielectric transmission line for
lengths from 50 to 250 feet.

The New York to Nutley link was
used to supply program material to
the experimental frequency modulation
broadcast station W2XFZ located at
Federal Telecommunication Laborato-
ries. At all times usable program sig-
nals were received giving consistent
over-all system signal-to-noise ratios
of better than 65 db., and audio fre-
quency distortion of less than 0.5 per-
cent when used as a studio-to-transmit-
ter link.

The link equipment used in these
tests, while only of an experimental
tvpe, gave exceptionally reliable per-
formance due to the basic simplicity of
system design adopted. Still another re-
lay type link system has been put into
operation in a round-robin arrange-
ment. Program material originating in
the Federal Telecommunication Lab-
oratories was broadeast via an STL to
the International Telephone and Tele-
graph building in New York. Here it
was demodulated and rerouted over a
similar link equipment to the Nutley
laboratories. Here again link system
noise was approximately 65 db. below
full modulation and audio distortion 0.5
per-cent.

Conelusion

Summarizing, the equipment de-
scribed has been designed for and meets
the requirements of commercial high
fidelity program or broadband com-
munication circuits, providing:

1. High fidelity, low distortion and
noise. Measured characteristics
are:

a) Response—50 to 15,000 cycles
for program transmission.

200 to 60,000 cycles for multi-
channel telephone service.

b) Distortion—0.5 per-cent for
program transmission and such
that it is capable of handling
standard multichannel carrier
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telephone system with 60 db.
or better interchannel cross-
talk.

c¢) Noise—Better than 65 db. be-
low full modulation.

2. Reliable service, as proven through
operation field tests, in freedom
from interfering signals and an-
omalous propagation characteris-
tiecs. Maximum signal fades of 6
db. for 12 miles over land and
water path with less than optimum
line of sight conditions, were
measured.

3. Ease of installation, maintenance
and operation as a result of the
simple design adapted throughout.

4. Capability of handling broadband
modulation to the limit of the de-
sign characteristics.

@

News Briefs

(Continued from page 24)
Department of Commerce and the U. S.
Department of Agriculture.

Known as the Rapid Selector, the de-
vice was developed from principles
originated before the war by Dr. Van-
nevar Bush, then at the Massachusetts
Institute of Technology. The machine
makes use of standard 35 mm. motion
picture films on each reel of which can
be stored the contents of almost 500,000
conventional library cards.

A report deseribing the Rapid Selec-
tor in detail is available from the Office
of Technical Services, U. S. Department
of Commerce, Washington 25, D. C.

LAMM TO HEAD GUIDED MISSILE
ENGINEERING AT NBS

Ralph A. Lamm has been appointed
Chief of the Missile Engineering Sec-
tion of the National Bureau of Stand-
ards where he will direct guided missile
engineering.

Mr. Lamm has done extensive work
in the fields of radio engineering, radar
system engineering, and guided missiles,
particularly the “Bat” and “Pelican”
projects. In recognition of his contri-
butions to the war effort, Mr. Lamm
has received the Presidential Certificate
of Merit, Certificates from the Office of
Scientific Research and Development,
the U.S. Navy Bureau of Ordnance
Merit Award, and the Department of
Commerce Meritorious Service Award.

Mr. Lamm joined the staff of NBS

in 1947. Prior to his appointment to |

the Bureau he served as a consultant
to the Bureau of Ordnance, Depart-
ment of the Navy.

NOVEL BUSINESS CARD
GETS INQUIRIES

The Midwest Electronic Laboratories
of Omaha, manufacturers of Geiger

counters and electronic devices, recently |
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tried an unusual method of getting its
name across to the public.

" A double panel “test card” was devel-
oped which had high-grade ecarnotite
ore blended with other ores and im-
pregnated in plastic to seal it to the
card. The quantity of ore is carefully
controlled and standardized to give 750
counts per minute on any of the com-
pany’s units.

The company’s advertising message
is carried on the face of the card and
the many inquiries have turned into
profitable sales.

NEW LITERATURE
Reprint on Electrographic Printing

A new 4-page reprint titled “Testing
Varnished Insulation” prepared by Dr.
Max Kronstein, Myron M. Schacter and
Marion M. Ward describes a new elec-
trographie printing method suitable for
testing both varnished paper and fabric.

INlustrations show results of tests
and full explanation of developer solu-
tions and other techniques employed in
the new method are also included.
Photograph of the laboratory appara-
tus is shown to aid others in duplicat-
ing the setup.

Copies of this reprint may be ob-
tained by writing V. W. Palen, New
York University College of Engineer-
ing, 181 Street and University Avenue,
New York 53, N. Y. and enclosing 10c
per copy to cover cost of handling and
mailing.

Carrier Equipment Folder

Form 44P4 is a new folder now avail-
able from Lenkurt Electric Co., Ine.,
1115 County Road, San Carlos, Cali-
fornia, covering radio and wire-line
applications by Lenkurt Type 44 car-
rier equipment. This new folder shows
how these units can be employed
for voice, telegraph, telemetering and
control installations as well as a wide
variety of combinations of the four
uses.

Several kinds of systems are illus-
trated photographically and dia-
grammed schematically. Also included
is a tabulation which details the type

of operation. ~@a

FILL THAT JOB WITH A
C.T... TRAINED MAN!

Solve your man-power shortage by employ-
ing well-trained, dependable young men who
have been trained by Commercial Trades
Institqte. Our graduates have completed an
intensive course in Radio or Television Serv-
icing. Their training has been practical—
in yvell-eqmpped shops under expert super-
vision. They’ve learned to do competent work.
To enable you to evaluate the efficiency of
C.T.I. training, we'll be glad to send you an
outline of the course. You'll find the subject
matter extensive, complete, thorough.

3 We. probably have men who hail from your
vicinity, but most of our graduates will
travel anywhere for a good opportunity. We
cordially invite employers to write us for
detailed information on available men. (No
employment fees). Address:

Placement Manager, Dept. P106-7
COMMERCIAL TRADES INSTITUTE

1400 W. Greenleaf Ave., Chicago 26, Ill.
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Measuring Pressure
(Continued from page 14)

fastest transients encountered in engine
work are clearly visible.

In studies of dynamic pressures in the
eylinder of a gasoline engine, some sort
of synchronizing system was necessary.

Our first attempts to lock the Pres-
suregraph diagram on the oscillograph
to the rotation of the engine made use
of a voltage surge obtained from the
engine ignition system. This method
would start the sweep at the time of the
spark and the pressure curve would
appear in two parts, one at each end
of the trace.

The next step was to make a pulse
generator consisting of a rotating dise
coupled to the engine crank shaft. A
steel projection, or “fin” was mounted
on the face of the disc and a magnetic
rate of change pickup was mounted so
as to be energized each time the steel
“fin” passed the pickup. The pickup
mounting permitted angular rotation
of the pickup so as to control the angu-
lar position at which the pulse was pro-
duced. This permitted the starting of
the scope sweep at any desired time
during engine rotation. With this syn-
chronizer we could pull any portion of
the pressure curve to the center of the
screen and hold it still for visual ob-
servation and photographing.

The Electro Syneromarker

The synchronizer was later modified
by substituting a 72-tooth gear for the
rotating dise and adding two more pick-
ups. One produces a pulse for each five
degrees of angular rotation of the en-
gine and the other produces a single
pulse for each revolution. The single
pulse was used as a reference point and
the gear was usually coupled to the
engine so this pulse appeared when the
piston -was at top center.

The pulses from these two pickups
were amplified and shaped so they
would appear on the oscilloscope as
sharp vertical lines spaced across the
sereen. See Fig. 5. When superimposed
on. a pressure curve, we could locate
the angular position of any part of the
diagram with respect to top center. A
one thousand cycle oscillator was built
into the amplifier so we could supply
1/1000 second timing marks. The tim-
ing marks aid in the study of such
phenomena as flame propagation and
spark lag.

The Synchromarker is now supplied
with provisions for rotating the ref-
erence marks around a scale calibrated
in degrees. This feature makes it pos-
sible to shift the reference mark from
one point to another in the pressure-
gram. The angular separation of two
points can be read directly on the cal-

Fig. 7. Circuit diagram of the Pressuregraph.
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ibrabed scale. In multicylinder engines,
we can set the reference mark on top
center for one cylinder and then shift
it to top center for other cylinders,
while the engine is running.

The above discussion has covered the
development of electronic equipment
for the dynamic measurement of pres-
sure and displacement, and has in-
cluded only one or two specific applica-
tions. Other applications are numerous,
and are limited only by the imagination
of the engineer.

D

TV Studio
Maintenance
(Continued from page 11)

Thin, Bright Horizontal Line (or
Bar) at top or bottom of camera and
control monitors—this is commonly due
to crowding or compression of the
horizontal sweep at the top and bottom
of the raster. Proper adjustment of the
horizontal sweep circuits should clear
this trouble.

Displacement of Frame on camera
control monitor (bottom of frame ap-
pearing about one inch above the
bottom of screen)—60-cycle width con-
trol out of adjustment.

Displacement of Top Horizontal
Portion of Picture in_ camera chain
monitor (tearing across top part of
sereen)—due to a gassy 6J6 horizontal
sweep discharge tube; may also be due
to a defective 6J6 horizontal blocking
oscillator. ) '

Horizontal Displacement (or tearing)
on Alternate Fields Only—(at the top
10 per-cent of picture area)—if remov-
ing the 6AL5 in the multivibrator
circuit of the pickup auxiliary unit
clears the trouble, look for improper
delay adjustments in the auxiliary
unit cable delay line and sync generator,
or in the studio sync adaptor when this
unit is used with the studio pulse
generator. (Note: in the DuMont
system, the horizontal driving pulses
occur midway between horizontal syne
pulses. This corresponds to the time
phase normally used for the equalizing
pulses. The horizontal driving pulses,
in other words, are delayed by half a
line. This allows use of cable lengths
of up to 1,000 feet to be used on the
camera. The amount of time delay for
different lengths of cable is equalized
by a variable multivibrator circuit in
the pickup auxiliary unit.

Displacement of Raster on monitor
kinescope in sawtooth fashion at the top
10 per cent of picture, on alternate
fields only—see above.

Severe Ringing on Left Side of
Picture—due to shorted 80 ufd. filter
condenser in the camera pickup head.
Also check the 6AS7 horizontal damper
tube for emission, leakage, and short.
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Flicker on Viewfinder and Monitor
Control—bad 6C4 trigger tube in the
pickup auxiliary unit.

Extreme Flicker in Camera and
Monitors—check the video amplifier
section of the camera for presence of a
60-cycle modulation waveform (see
Fig. 1A). This trouble is commonly due
to loss of regulation in the +120-volt
section of the auxiliary unit power
supply. Look for one or more shorted
6AK5 regulator tubes.

Poor Vertical Shading, normal on
jarring of camera box—due in several
cases to poor ground connections or
cold-soldered joints at terminals. Check
these in addition to tubes.

Poor Resolution or Poor Corner
Shading—check the 2P23 Image Orthi-
con tube.

Waveshape Disintegration at output
of camera Mixer-Monitor when load is
connected, but normal waveshape with-
out load—look for double-termination
(75-ohm terminating resistor at both
ends of a common line) or loose or
improperly-fitting coaxial connectors.
Double-termination commonly is the
result of a mistake in wiring or inter-
unit connections, or to applications of
test equipment which terminate directly
in 75 ohms.

No Blanking to Camera Chain—due
in one case to defective “A” cable.
Connections internally were very poorly
soldered, and the blanking coaxial line
had broken loose. Loss of blanking can
of course be caused by any defective
tube or part in the blanking generator
circuit or power supply. The presence
of blanking pulses in this instance can
be checked rapidly with a scope.

Low Blanking, necessary to operate
pedestal control on the camera monitor
full on—due to a defective 6AS6 blank-
ing insertion tube in the camera
monitor.

Uncontrollable Blanking in Camera
Chain, level excessive, exceeding the
limits of the waveform monitor—also
due to a defective 6AS6 Dblanking
insertion tube.

Slope in Vertical Blanking, uneven
beam response (top of picture degrades
before the rest)—defective blanking
crystal. This ecrystal (when normal)
should show high resistance (on an
ohmmeter) in one direction and low
resistance when the test leads are
reversed.

Loss of Video Gain, negative picture
when the contrast control is decreased—
caused by a bad ground connection to
the cathode bypass condenser in the
kinescope circuit of the 6AS6 video
amplifier in the Mixer-Monitor unit.
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Fig. 2. Number of dark horizontal bars
caused by heavy oscillations in the
camera chain. In this case the trouble
was due to a poor connection in a
heater transformer. Resoldering the de-
fective connection corrected the trouble.

Intermittent Drop in Master Monitor
Output—output voltage (terminated in
75 ohms) intermittently dropped from
normal (about 2 volts peak-to-peak) to
about 0.5 volts peak-to-peak. Replacing
weak 6AK5’s in the video amplifier
raised the level but did not entirely
correct the trouble. Before the trouble
could be localized, the output jumped
to normal and no amount of tapping,
vibrating leads, ete. could cause a re-
occurrence. In this particular case, the
trouble was not in the scope or kine-
scope video circuits, since the lead feed
to these inputs was disconnected. The
difficulty was finally traced to a defec-
tive cathode bypass condenser in the
master monitor 6AS6 output stage.

Very Low Contrast in Master Mon-
itor, picture practically impossible to
detect—the peak-to-peak voltage at the
output of the 6AG7 cathode follower
stage (normally 17 volts) was only 5.5
volts. Operation returned to normal
with replacement of the tube.

Hovrizontal Scan, Linearity, and
Centering Unsatisfactory (on Master
Monitor), alternate fields displaced

about one inch down from the top of
the screen—due to a defective 6J6
horizontal blocking oscillator.

Intermittent Video Output From
Camera—in this case the output changed
from normal picture to intermittent
shots of the type which usually indi-
cates lack of voltage on one of the 2P23
Orth electrodes. Trouble was due to a
broken target lead at the terminal to
the deflecting coil and annular socket
assembly. (Note: another source of
trouble can usually be traced to worn
or defective insulation on the deflecting
leads. This insulation becomes worn
as the annular assembly is moved back
and forth during focusing.)

Loss of Horizontal Sync (in view-
finder only)—Ilook for a defective 6J6
horizontal blocking oscillator.

Picture Disintegration due to random
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clamping pulses—usually due to failure
in the sync separator and horizontal
blocking oscillator circuits. A defective
tube or component will also result in
failure of the clamp circuit.

Space limitations prevent a more
detailed analysis of camera and studio
equipment maintenance at this time.
More articles on this subject may be
forthcoming, however, if enough readers

feel they are worthwhile. @

Conductivity Meas.
(Continued from page 20)

than to analyze these details thor-
oughly. However, for large scale pro-
duction purposes where the economy of
optimum design is important, a careful
survey is well worthwhile.

In many applications the installation
will be made by relatively untrained
personnel and service problems may
also be handled by maintenance men
with little or no knowledge of elec-
tronies. For this reason it is often worth
the added cost to use plug-in compo-
nents, capacitors, relays, ete., so as to
facilitate the tracing and correction of
minor troubles.

Equipment of this kind is typical of
the increasing development of electronic
methods for taking over low level de-
cisions, decreasing the number of em-
ployees required and increasing the ef-
ficiency and accuracy with which many
operations are performed. The new sci-
ence of cybernetics, actually a combina-
tion of all the sciences, calls on the
electronic engineer for development and
research work to transform industrial
operations increasingly in the direction
of automatic controls. The machinery
of industry now accomplishes the work
necessary under the control of an opera-
tor. Electron tubes promise the elimina-
tion of the operator in more and more
instances. Replacing the manual control
of dishwashing techniques with an au-
tomatic dispenser of the cleansing agent
may seem to be a small and unimpor-
tant accomplishment. Actually the prop-
er washing of dishes in commercial in-
stallations is an important factor in
the control of the spread of infectious
disease. At any rate, it is one more link
in the chain of electronic developments
toward the completely automatic fac-
tory guided perhaps by a single indi-
vidual at a central switchboard.

+®%—
PHOTO CREDITS

3,4,5.. ... ... Federal Tele-
communication Labs.
7,9, 28...... Western Electric Co.
10........... General Electrie Co.
12,13, 14........ Electro Products
Labs., Inc.
18, 19, 20......... The Minnesota
Electronies Cerp.
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A MUST Book for

Everyone Interested in

)4
SAMUEL FREEDMAN
Commander S(E)T, USNR

506 Puge.s of Facts!

MECHANICS—EQUIPMENT—APPLICATIONS
with studies of actual installations

No radio man’s technical library can be without this
complete text on two-way radio. TWO-WAY RADIO
covers the mechanics and applications of two-way radio
for all forms of fixed, mobile and portable communica-
tion. It is written in non-mathematical form and in

language easily understandable by users or intended users -

of this type of equipment. An excellent guide for service-
men and radio amateurs, as well as engineers, executives,
and planners who are interested in a detailed analysis
of the applications and equipment in this field.

Answers all questions

TWO-WAY RADIO gives concrete answers to your practical
questions: How is it used? What are the potentialities of two-way
communication? Is it efficient? Is it economical? What types are
best suited for specific uses? What are the technical requirements?
What are the licensing regulations? Here, in accurate, complete,
and useable form is the data you need for these and a host of
other pertinent questions—the basic technical information which
will enable you to keep pace with the fast-coming developments
in two-way radio communication.

Graphically illustrated

Included in TWO-WAY RADIO are 87 informative illustrations—
charts, diagrams, and photographs of equipment and installa-
tions, carefully chosen by the author to illustrate his twenty
chapters of text material.

The opening chapters are devoted to planning of two-way radio
and details of equipment, power supply, mobile and fixed stations,
and proper antenna systems. Then follows a detailed analysis of
AM and FM equipment, radio and guided carrier systems, and a
full discussion of microwaves. Latter chapters describe two-way
radio communication as used by railroads and police, fire, highway
and forestry services; also marine and aeronautical applications,
and personal use by radio amateurs and private citizens There is
ample information on maintenance, repair, and trouble shooting, a
full chapter on licenses and regulations, and a description of
typical installations by states, communities and border patrol.

Price $5.00. Use convenient coupon
with full return privileges

IIFF-DAVIS PUBLISHING COMPANY

185 North Wabash Avenue, Chicago 1, Ill.
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FuI_Iy Mustrated!
Charts, Diagrams!
Photographs!

This Book Tells You—

How two-way radio functions  Advantages of microwaves

and basic equipment used How two-way radio is used

How to plan for two-way
radio installation

Components and operation
of mobile and fixed stations

Constructional and equip-
ment details of Frequency
Modulation and Amplitude
Modulation installations

in transportation and public
services.

How it may be used in pri-
vate life by amateurs, doc-
tors, farmers, vacationists,
etc.

How to maintain and repair
two-way radio equipment.

! MAIL THIS COUPON TODAY |
: ]
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y ZIFF-DAVIS PUBLISHING COMPANY :

§ 185 North Wabash Ave., Chicago 1, lllinois 1

1 I am enclosing $5.00 (check or money order) for which 1|

1 please send me one copy of TWO-WAY RADIO. I under- g

§ stand that I may return book within five days for full

g refund if I am not entirely pleased. 1
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Y@ U Need My PRACTICAL Training to Make Money in

: »NOW IS THE TIME To Get Into This
I. : t Fast Growing Industry =~Prepare For A
earn a » Fine Paying Job Or Your Own Business!

| If you want to get into Radio-Television and Eleetronics . . .

: H o M E you owe it to yourself to get the facts about my training. I have

f 3 3 trained hundreds of men to become outstanding service tech-
" 2 nicians—and I'm ready to do the same for you. Whether your

< ’N YOUR goal is a fine paying job in one of Radio's many branches—

zng W ¢ or a successful Radio and Television business of your own—you

: SPARE T’ME g need the kind of training I offer! My training is practical and

8 BIG KITS o‘ A " down to earth. YOU NEED NO PREVIOUS EXPERIENCE.

e

You'll be astonished at your rapid progress. I start you with.
basic fundamentals and give you plenty of practical shop-bench
training with many kits of parts I send you. This is the training
that st‘icks with you and makes money for you on the job!

Get Paid For Spare Time While Learning

Soan after you start training I send you my famous BUSINESS BUILDERS that show
you how to make money in"spare time doing interesting Radio jobs. Look at the useful
and valuable equipment you get while training with me (illustrated at left)—I send you
these 8 big kits of Radio parts and equipment and help you build step-by-step a power-
ful 6-tube superhet radio, a 16-range test meter, plus other mighty. useful equipment
for Radio and Television servicing. You will perform over 175 fascinating experiments
while training. You will learn about Television—so that you will be qualified to step
intc this fast growing, profitable field. I also send you many valuable service manuals,
diagrams and my book telling exactly how to set up your own Television and Radio
shoo. I want you to learn all about my travning—and that is why I urge you to clip and
mail the coupon below for my two big FREE Radio books. I employ no salesmen—and
nobody will call on you. The important thing is to act now and get the facts. J

Radio Parts and Equipment . ..

HAVE 4 BUSINESS
OF YOUR OWN

A profitable Radio and Television Service
Shop may be started with little capital. I
will show you how to get started and how to
build your small business. At left is pigtured
one of my graduates, Mr. Merrit C. Sperry
of Fairmont, Minnesota in his own shop.
The way is also open for you to build a good
SERVICE BUSINESS FOR YOURSELF.

ALL KITS ARE YOURS TO KEEP RADIO AND TELEVISION

Each of the hundreds of Radio parts and othe. .tems I gsend my students is
theirs *“for lli(eepszj." You may udSe“this 'equiprglent in yom})Rndia andi Telcviséou I N D U S T RY B 0 0 M l N G
Service work and save many dollars by not hav ng to buy expensive “‘ready- f . s q q
made” test equipment. Each of my 8 kits will help yoy advance and learn You couldn’t pick 2 better time to met into Radio-Tele-
important steps in Radio and Television serviclng. vigsion and Electronics. New Telev1§10n stations are going THIS TRAINING
on the air to serve every major city —hundreds of new
CALVIN SKINNER LOREN D.SAUCIER d FM Radio broadcasting stations are also on the
of New Orlcans, La. of Coloma, Mich. re- AM an ; . - 1l E ity in America. All AVA"'ABLE
tells us he makes $5 to ports that my training air to serve practically every community in Ameri &
$10 in spare time re- has made it possibte for this creates new and bigger opportunities for the trained TO YOU UNDER
p:xirin% mdio}f{ii Hei ils himbm refpﬁifj large man who knows Radio-Television and Electronics. Good
now also working with numbers o adio and adi isi 5 i
his own Tolevision set. Teievision receivers. Radio and Television service men are needed NOW! THE G.lI. BILL

My Training Includes:

Radio Servicing |

RUSH COUPON Today!

“ These Two Big FREE!}
i Radic Books e

L )
Television ' ‘ :
Frequency : SPRAYBERRY ACADEMY of RADIO, Dept.25-A
Just mall coupon for a3 FREE H
FM Modulation R N e 111 North Canal St., Chicago 6, III.
Make Mol book, “How To | py h my FREE copies of “How To Make M. In Radi
° j ease rush my copies of ow To Make Money In Radio~
Make M I dio-Television o ¥ R 3
PUbIIC Address 1 and Ele&‘iﬁﬁm‘;_ﬁﬁgm whv; my II Television and Electronics” and “How To Read Radio Diagrams
ol really practical training Is best of ! and Symbols.”
and Hl h all for you. Diseover what's |
9 ahead for you in the fast moving |
r léad_lo—l’rglevlsl%x ag? Etl‘ec- ! Name X . ey, . Age e
ronics Industry. Mo oblightion. R S N eiverbrenen
reque“‘y Pon't del€y~the rutlﬁe i}s %go :
3 ° mportant to ycu. 4 e N :
Appll‘ailons coupon now—and count on me 1 Address..................-n‘.u,e............u............ﬁ
for fast action. I
: City. copennn L T T T TN < 7.1 7. S
[}
] () Check here if you are a Veteran.
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Covers
All TY Picture

NEW TV SWEE
GENERATOR-MARKER

P i)

// T

and Sound L.F.

and F.M. Ranges S,

MIRROR-SCALED
for ACCURACY!

MEGRLECLES

i

Two Built=in Markers Can Be
Used Simvultaneously Giving
Facilities for Faster Identifica-
tion of Bandpass of Curves With=
out Constant Tuming of Marker

The new Triplett TV-FM Sweep Generator-Marker, with two built-in
Markers and large mirrored dial, was “Tailored For Television” with YOU
in mind! The two Markers can be used simultaneously . . . gives you the
facilities for faster identification of bandpass of curves without constant
tuning of Marker. Marker has both pip and absorption dip control.

The large Marker dial is mirrored for easy reading and greater reset
accuracy. Straight line frequency tuning condensers used to provide
linear scale markings.

No gaps in frequency . . . continuously variable Sweep width control.
Audio output for quick check on video and sound amplifiers.
Expertly-engineered shielding . . . all critical circuits enclosed.
Copper plated steel construction.

Contained in attractive black suede finish steel case, size 15-11/32” x
11-1/32” x 814” . . . leather handle . . . copper-plated feet for grounding
when working on metal work bench top . . . panel is black, white and
red etched on aluminum,

For Detailed Information
See your Radio Parts Distributor or write . . .

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

in Canada: Triplett Instruments of Canada, Georgetown, Onfario
Prices slightly higher west of Rockies
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Model 3434

Only °

Suggested USA Dealer Net
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{crystals not supplied)

TECH DATA

Frequency Coverage:

©® SWEEP CENTER FREQUENCY
Range 1= 0-60 MC
Range 2— 60-120 MC
Range 3—120-240 MC

©® SWEEP WIDTH:
0-12 MC (Continvously
Yariable)

® MARKER FREQUENCY

® CRYSTAL FREQUENCIES
To 20 MC on Funda-
mentals. Harmonics up
to 216 MC. (Crystals
Not Furnished)

© MODULATION
400 Cycle on both Crys-
tal and Marker Fre-

40 MC (fund quencies
19.5 to unda-
mental). 39 MC to 240 | @ AUDIO:

MC (harmonic) 400 .cycles
Above also furnished in separate unmits . . . Sweep
Generator . . . Yariable Marker . . . Crystal Marker.
Dneciaion finet.. . ta Laaol
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25 Set Makers Pick
‘TN TRON

Twenty-five of the shrewdest buyers in the industry.
All lead in TV set manufacture. All specify Hytron
TV Picture Tubes as original equipment. If you are
continually servicing TV, this may be no news to
you. But it helps emphasize one fact of importance
to you. In TV Picture Tubes—as well as receiving,
transmitting, and special purpose tubes — you buy
the best when you buy Hyiron.

“MAKING TUBES IS EASY ~F YOU KNOW HOw 1™

RADD FuBES

MAIN OFFICE: SALEM, MASSACHUSETTS,

HYTRON SERVES THE SERVICEMAN

9-PIN SOLDERING AlID ) BT = TUBE LIFTER

T w— PR MINIATURE 49 £
7B o] ! 4 srRA,GHTENE“M
13 \, s ol
’§  STRAIGHTENER - 55¢ = e e BT, -

3¢ D s55¢ N AUTO RADIO TOOL 24¢
Already Six Tools Available From Hytron Jobbers. Watch For More!
Sepiember, 1949 21
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and 7 Store Outlets

Mail Centers

to speed orders

i

NEWS

FEEHE G T e

AMAZING PRICES IN NEW FREE CATALOG!

Giant Book Just Off Press Bonanza for
Servicemen! Lowest Prices in America

BARGAIN DAYS

Lafayette’s new low-price policy will save
you big money on everything you buy in
radio . .. parts, tools, etc. Check the values
shown here — they’re only a sampling of
the super bargains in our catalogs, flyers,
and outlets. Get on our mailing list today.

05,
S e

SENSATIONAL SPEAKER
rmousRea P 445
12 “speaxer

Will easily take up to 15
watts! Top quality repro-
duction of bass and treble
frequency range. Uses
strong 6.8 oz. Alnico V Mag-
net and has a voice coil im-
pedance of 3.2 ohms.
Excellent for replacement
or new installations. Pre-
cision engineering and
parts. 6 lbs. No. 99H7023R

$445

E

4 Tuge AMPLIFIER

Push-pull output circuit designed for use
with crystal pickup. Uses two 35A5 tubes,
14B6, and 35Y4 rectifier. 4-tube amplifier
wired on right angle metal chassis includes
volume control, pilot light, shielded lead
and power line cord and plug. No. 99H608R
— Less Tubes. Shpg. wt. 3 Ibs.ccccicnceeen $295

TUBULAR
CONDENSER
BUY!

25 top quality tubular condensers at a real
bargain price. Wax impregnated, non-in-
ductivity wound. From .002 mfd. to .5 mfd.
Long fiexible pigtail leads. Individually
tested to meet RMA standards. No.

99G278R........ Shpg. Wt. 1% lbs......

97¢

SYSTEM
2 WaY
HOME
piesss

GARAGE
STORE

i A 3 $1 295

RADIO INTERCOM

All you need to install it isa screw driver. Here’s
a complete 2-way system you can set up any-
where at all for direct inter-communication.
Calls can originate from either end. A baby’s
whimper will pick up at 15 feet. So powerful,
remote will operate over 2,000 ft. from master
station. Plastic cabinets, tubes, 50 ft. connecting

wire, etc. included.

No. 99N9582R—wt. 81bs.......coonnnn $12.95

ALL-STEEL MULTI DRAWER

% BUILDS INTO FILE *\g
CABINETS ‘

HEs

THEY HOOK

|. TOGETHER ON
ALL SIDES

E 7 Convenient storage

for small parts. Each
unit constructed with tongue and slot de-
signed to interlock with other units at top,
bottom or side. Units may be fitted and
securely locked around existing fixtures for
economy of space. Each drawer has handy
pull and holder for contents card. $ 60
All-steel. 2% x 24" x 5" 3
No. 18N22381R—Wt. 10 0z.—10 for

AUTOMATIC RECORD CHANGER

Jam proof and 60 cycle
child proof-—tone arm AL moter
can be moved at any time without jamming
unit or changing adjustments. Plays rec-
ords manually or automatically. Plays ten
12" or twelve 10" records at one setting.
Single control for simple operation. Light-
weight crystal tone arm assures hi-fidelity.
Constant-speed 110 V., 60 C., AC motor.
Base—11%" x 13%". Requires 6” $
above and 2" below panel board. 995
No. 99N9593R—12.1bs, Only...

SENSATIONAL VALUE!
s 5 TUBE superhet Kit s11.95

This extremely popular AC-DC kit comes
' with a handsome two tone plastic cabinet.
Circuit 1s 5 tube superheterodyne using
12SA7, 125K7. 50L6, 125Q7 and 50L6 tubes.
Includes automatic volume control, true tone
reproduction. Dial is streamlined with wide
tuning range covering 550 to 1600 kilocycles.
Built in loop antenna. Alnico V' speaker. New
low price includes cabinet and tubes. No.
32N24548R. $

Shpg. wt. 91bs.....aaennn

AFAYETTE

the world's largest radio supply organization

22

FREE!! FREE!!

Think of what it means to sit down at
your own leisure, in your own shop or
home, and cover the entire radio and elec-
tronic field with this one catalog. There
isn’t a part made for radio that you won’t
find here —and at lower prices than any
place in the world. 164 pages packed solid
with electronic merchandise: every style,
every type, every quality, all the big brand
nanies and thousands of special-bargain
items of top quality and rock-bottom
prices.

Lafayette-Concord catalogs famous for 29 years
But this one is a real special. In the first
place, Lafayette-Concord prices have been
pared down to within a hairbreadth of
our own cost. In the second place, our
stocks on radio, television, phonographs
and players of all types and speeds, re-
corders, loudspeakers, public address sys-
tems, ham gear, etc. are unmatched. Every
single item described fully, with all the
technical information you want. Yes, you
can shop the entire radio world just with
this one catalog — and know you're getting
the lowest prices anywhere.

SEND FOR YOUR COPY NOW

One penny — that's all it costs you to
own this giant catalog. Just fill out the
coupon below and paste it on a penny
posteard. But do it quickly, These cata-
logs are going fast to oldtimers on our
mailing lists and thousands of new-
comers. Rush your request now!

®, FLEXTRON WIRE
. STRIPPER

Speciab!!!

A “must” for every TV ser-
viceman’s kit! Strips 300-ohm_transmis-
sion line quickly, easily, cleanly. Merely

insert twin lead in opening at top, turn

bar handle a quarter turn, and pull out
stripped wire ready for use. Made of dur-
able metal. 8 oz. No. 18N15591R........ $395

RUSH

SHOP IN PERSON

CHICAGO
901 W, Jackson Blvd.
229 W, Madison St.

ATLANTA
265 Peachtree St.

BOSTON
110 Federal St.

NEWARK
24 Central Ave.

ADDRESS....

-----------1

| 901 W. Jackson Bivd., Chicago 7 ORDE|
AT ANY ONE OF . R BARGAINS!
OUR OUTLETS: 100 Sixth Avenue, New York 13 S!
[] Please send my FREE CATALOG No. 91.
NEW YORK

100 Sixth Avenue . .
542 E. Fordham Rd., D Please fill attached order. I enclose §... .. in
Bronx postal note, money order or check. Will remit few

cents postage when order is received.

CITY. vaacannnnn gagaano o Canoonoonoos ZONE...... STATE........ dooon

IT'S THE MEXT BEST THING
TO A BIG BANK BOOK!

Free Consultation Service

One thing Lafayette has to offer you can’t'
buy anywhere else at any price, It's our
free consultation service. You see, Lafayette
men are engineers, basically, and salesmen
in the second place. No matter what your
problem is in radio, electronics or television
—.you can write to us and ask for advice.
You'll get honest suggestions and a patient,
fully detailed answer. You don’t have to
feel obligated to buy merchandise Just
because you write for free advice. Our
engineers eat, sleep and drink radio and
electronics —and there’s nothing in the
world they'd rather think about. So write
anytime or drop into any of our stores if
you're in the vieinity. We'll ahswer your
questions with the same speed that we fill
mail orders — and, Believe us, that’s fast!

1191 ArvenTion ExporTers (19}

Orders from friends outside the conti-
nental U. S. will get special attention
and faster handling if they are address-
ed to the Export Division, New York

--------I---I...............I‘
FOR FREE CATALOG!!!

|
i LAFAYETTE RADIO RI9

DON'T FORGET To

h-----------------------------‘
RADIC & TELEVISION NEWS
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Only *18.73 Down Puts the
Complete Photofact Library
in Your Shop Today...

¢ - _Profit”
—_the new ‘“Pay-as-you
glgr\xN brings the i\amg::c kl:‘H(?f’.I‘Oe[;P;g;
i ithin the g
gl?\r/?ggm:n‘. Now you can e.as%y g:v—ri
t\ie world’s finest radio service (?ntin-
n complete volumes, plus ¢ Gjns
Seo\ixes PHOTOFACT Folder Set fffﬁ =
? 11 coverage of all post-war ’ou’ll
alll'ld TV models! Everythmgogtable
ever'n.eed for quicker, mor§§73 T -

! ly $
servicing! Yo:dé)?yigns}r’nau monthly

ing
Absolutely no carry
harges and no interest! Mal\{ec otr}rli
gi wn payment——and_you get iJob-
?ete Library immec_ixately._You et
lt))er has all the detallSs ofht_hlst?)réxay g
lan. See him B
rvlver‘;vteplifsc k:iaiiZc}% for full information.

payments.

Get the Easy-Pay Details Now!

CURRENT PHOTOFACT

The Recording and Reproduction of SOUND, by Oliver Read. The com-
plete, authoritative treatment of the entire subject of Sound, written
by the editor of Radio & Television News. . .. ... ... .. . . . $5.00

Photofact Television Course. The book used by thousands; gives you a
clear understanding of TV principles, operation and practice . $3.00

Television Antennas. Shows you how to select and install the proper
antenna, and how to overcome antenna problems $1.25

1948 Record Changer Manual. Covers 45 models made in 1948, including
new LP and dual-speed changers, plus leading wire recorders,
Based on actual analysis of the equipment. . ... ... ... . $6.75

Auto Radic Manval. Complete Photofact service data on more than
100 post-war auto radio models—a time-and-money-saver . .$4.95

Sepitember, 1949

The Offer Still Stands!

PHOTOFACT
Cumulative Index

Send today for the FREE
Cumulative Index to PHOTO-
FACT Folders covering all post-
war receivers right up to the
present. Helps you find the
Folders you want in a jiffy—
Folders that make your work

HOWARD W. SAMS & €0., INC. inoianarouss 1, IND|

quicker, easier, more profit-
able every working day. Get
this FREE Index at your Job-
ber or write direct for it now.

=

SERVICEMEN: We'll Prove
You'll Save Time, and Earn
More with PHOTOFACT!

We'll Send You
Absolutely. . .

This PHOTOFACT Folder on the
RCA 630 Television Receiver or,
a PHOTOFACT Folder on any post-
war AM or FM set of your choice

(as listed in the PHOTOFACT Cumulative Index)

NOW-—learn for yourself—at our expense—
how pHOTOFACT Will make your service work
quicker, easier, more profitable! Examine an
actual pHoTOFACT Folder. Use it. You’ll learn
first-hand why this indispensable service data
is used daily by over 25,000 successful service
technicians. You’ll discover quickly that no
other service gives you PHOTOFACT’S outstand-
ing advantages: completeness, accuracy, uni-
formity and ease-of-use. PHOTOFACT alone, is
the oniy radio service data prepared from lab-
oratory analysis of the actual equipment.
Nothing in the field equals PHOTOFACT. Know
the facts—get your FREE Folder now. Ex-
amine it—use it—compare it—and you will
understand why no modern service shop can
afford to be without pHOTOFACT.

NOTE: This FREE offer is limited to
Service Technicians. Attach coupon be-
low to your letterhead and mention the
name of your jobber. If you have no

letterhead, send coupon to your jobber.
Experimenters. and others may obtain
the Photofact Folder by remitting 50c.

HOWARD W. SAMS & CO., INC.

955 N. Rural St., Indianapolis 1, Ind.

I am a Service Technician:
0O Send FREE Folder on RCA 630 TV Receiver
O Send Photofact Folder for set model . .

I am an Experimenter: g
O Send Photofact RCA 630 Folder. (50c enclosed)

O Send FREE Photofact Cumulative Index

O Send Full Easy-Pay Details I

City e, vy sk s T - Zone... State......... I

(Offer expires Oct. 30, 1949. Good only in U. S. A.)
AR N I NN E N S B

23

wwWwW americanradiohistorv com


www.americanradiohistory.com

 PYRAMID ELECTRIC COMPANY
' 155 Oxford Street
Patersan, N, 1., U.S.A

TELEGRAMS:, WUX Paolersen, M. J.
CABLE ﬁDDﬂ‘E_SS: Pyramidusa

FRANK A. HINNERS will head the new
program of the Jewel Radio & Televi-
sion Corp. in that
company’s emer-
gence into new
fields as well as par-
ticipate in its pres-
ent operations.
Possessing much
experience in the
radio manufactur- i :
ing industry, ‘Mr. .
Hinners was former customer rela-
tions manager of Teletone Radio
Corp., vice-president of engineering at
Air King Products Co., and commercial
engineer with Servo Corp. of Amer-
ica. His work in radio engineering
in executive capacities dates to 1922,

and to 1910 when he began his career.
* * *

‘ROLLA E. POWERS, consulting elec-
trical engineer, has been added to the
staff of Ebasco Services Incorporated.
His previous association was with the
Stanolind Oil & Gas Company as proj-
ect engineer.

From 1923 to 1945, Mr. Powers was
employed by Westinghouse Electric.
Becoming district manager of the man-
ufacturing and repair division at Chi-
cago, 1938, he transferred to the Pacific
Coast as manager in a similar capac-
ity.

In 1943 he was loaned to the Kellex
Corporation to act as a department
head, designing, constructing and put-
ting into operation the diffusion plant
at Oak Ridge, Tenn. Subsequently
he was assigned the duties of super-

_ vision of the design and construction

of the oxygen plant and the purchase
of equipment and material with Stano-
lind.
* * *

APEX ELECTRONIC SALES CORPORA-
TION has been appointed by Federal
Television Corporation of New York
as national sales agency for its line
of TV receivers.

Well known nationally as agent for
leading lines of, tele antennas, phono-
graphs, and other related products,
Apex is headed by Al Jacobs and Max
Zimmer. Federal Television Corpora-
tion plans soon to announce their new-
est set, heretofore kept ‘“under wraps.”

* * *
AUSTIN C. LESCARBCURA completed
his year’s term as governor of the
174th district, Rotary International,
which takes in Westchester County,
Greater New York, Long Island, and
Bermuda.

Mr. Lescarboura is a well-known
radio journalist, publicist, and adver-
tising man, who heads his own adver-
tising agency at Croton-on-Hudson,
N. Y. He has been a member of the

wwWwW americanradiohistorv com

Peekskill Rotary Club since 1926, and
is a past secretary, past president, and
past director. For over 20 years he
has been active in Rotary circles.

& * *
DR." ALFRED OTTO C. NIER, the first
man to isolate uranium 235, has be-
come associated with Minneapolis-
Honeywell Regulator Company on a
consulting basis, it was recently an-
nounced, on a contract approved by
the board of regents of the University
of Minnesota, where he is a physics
professor.

Mr. Nier is internationally known
for his development of the mass spec-
trometer that first produced uranium
235. He is currently assisting the
company in research work on mercury
switches, including experiments on
techniques of producing high quality
gas for filling the switches, which are
used in a wide range of industrial
activities such as safety control in-
struments, automatic bomb sights for
military aircraft, and dictating ma-
chines.

& * *
WILLIS E. PHILLIPS. named vice-presi-
dent and general manager of the
Rauland Corpora-
tion at 4245 . N.
Knox Ave., Chicago,
was formerly assist-
ant to the president,
to which position he
came from Motor-
ola.

Mr. Phillips, a
registered engineer,
started his business career as chief
engineer of WILL at Champaign-Ur-
bana, the radio station of the uni-
versity. -Subsequent to his experience
there, he has occupied executive en-
gineering positions at Bendix and Ze-
nith and with the broadcast equipment
division of Raytheon Manufacturing
Company.

He will continue his affiliation with
the IRE and the Radio Engineers Club
of Chicago.

#* * *

DR. VLADIMIR K. ZWORYKIN, vice presi-
dent and technical consultant of RCA4
Laboratories Division was presented
recently with the Lamme Medal by
the American Institute of Electrical
Engineers.

Established in 1928 through a be-
quest of Benjamin Garver Lamme,
chief engineer of the Westinghouse
Electric Co., the medal was given Dr.
Zworykin for his outstanding contri-
bution to the concept and design of
electronic apparatus basic to modern
television.

Dr. Zworykin is a graduate of the
Institute of Technology at St. Peters-

RAPIO & TELEVISION NEWS
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Get

‘¢ RADIO, TELEVISION

and ELECTRONICS
Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own
Radio Manufacturing, Sales, Service
Broadcasting Telecasting
Television Manufacturing,
Sales, Service
Laboratories: Installation, Mainte-
nance of Electronic Equipment,
Electrolysis, Call Systems
Garages: Auto Radio Sales, Service
Sound Systems and Telephone Com-
panies; Oil Well and Drilling
Companies; Engineering Firms
Theatre Sound Systems Police Radio
And scores of other good jobs
in many related fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers

Experiments with cathode-ray
principles

Experiments with resonance

Producing beat frequencies

Calibrating oscillators

Experiments with diode, grid-bias, grid-

leak and infinite impedance detectors

Practical experience in receiver trouble
shooting

Application of visual tester in check-
ing parts and circuits

Experiments with inverse feed-back

Advanced trouble-shooting

...and many, many others

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern residence
school, are adapted to your training
in your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

Build This
Superheterodyne

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and keep.

YOU RECEIVE THIS
PROFESSIONAL MULTITESTER!

You will use this professional instru-
ment to locate trouble or make
delicate adjustments-—at home —on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads,

é"\_ R. F. OSCILLATOR:
. ] This is one of
E the interesting
units you will
build. You
learn how
audio-frequency
energy is generated
and radiated by a vac-
uum-tube circuit.

AUDIO OSCILLATOR:

An electronic
device, which
produces audio-

YOU

frelqufency %g- ¢ lEARN BY
nals for modu- ‘
lating R.F. (radio frequency) carrier D°|NG

waves, testing A.F. (audio frequency)

amplifiers, speakers, etc. You receive

special labora-
tory experi-

Get Complete Training. You Receive and Keep All
Equipment, Parts and lessons. No Extra Charges.

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-step examples that you work
out yourself. Every piece of the eqiup-
ment and complete lesson material we
send you is yours to keep and enjoy,
including the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts.
All parts are standard equipment.

Shop Method Home Training. ..

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON‘T DELAY! The Radio-Television
Industry needs trained men NOW!
For quick action,

APPROVED mail coupon
FOR today and we'll
VETERANS!

Check coupon helow ! rush you full in-

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. « EST. 190 ;:
FIND OUT NOW ... MAIL COUPO

National Schools, Dept. 9-RN
4000 South Figueroa Street

formation.

NEW, ILLUSTRATED:
OPPORTUNITY
BOOK AND SAMPLE (¥

LESSON SHOW YOU |/;
HOW WE TRAIN 3
YOU ... SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

Mail in envelope.
or paste on

s
T.R.F. TR e ' Los Angeles 37, California . penny postal. I
RECEIVER to show you I Send me your FREE book ‘“Your Future in Radio” and |
i Youbuild how to build | the sample lesson of your course. I understand no sales- |
f* Several X,ith your own I man will call on me, |
T.R.F. Re- ands various
ceivers, one  experimental | NAME AGE. |
of which, g 4- units such as ADDRESS
tube set, is shown those shown af I |
here. You learn construction, align-  left, and how | ciry ZONE _STATE |
ment, make receiver tests, and do to conduct [0 Check here if Veteran of World War II
trouble shooting. many tests. L_._...____._..___.__.___._.__..__._._l

September, 1949
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burg and received a doctor of phil-
osophy degree from the University of
Pittsburgh in 1926. An honorary de- .
gree of doctor of science was conferred
by Brooklyn Polytechnic Institute. A
fellow of the A. I. E. E., he belongs to
the Institute of Radio Engineers,
Franklin Institute, Sigma Xi, and the
American Association for the Advance-
ment of Science, to name only a few
of his memberships.

£ *

* .

BELL TELEVISION. INC., has moved to
larger quarters at 552 West 53rd
Street, New York City, where it will
occupy an entire floor. The company,
engaged in the rental and installation
of large-screen television for public
places, was formerly at 147 West 42nd
St., N.Y.C. . . . Consolidating the ex-
ecutive offices and warehouse under

1

%“‘ Full Frequency Range INPUT and OUTPUT TRANSFORMERS

Freq. Response, == 0.5 db, 20 to 20,000 Cycles

J
-
.
*
L ]
L
Bl-7 1NPUT: low impedance mike, pickup, or multiple line =
to grid(s). Pri: 50/150/250/600 ohms. Sec: 50,000 ohms CT. ¢ | one roof, the ATLANTIC BRASS & COP-
Unique in the field—has continuous, tapped primary winding * |. PER €0. has announced the removal of
that neads no series-parallel connections. Impedance changes e | jts executive offices to 328 St. Marks
are simple with rotary switch. Oper. level, + 15 dbm. Hum re-  § Ave., Brooklyn 17, N. Y VOICE
duction, =70 dbm. Sealed in compact, drawn steel case, 2!1%" x . . oLt

2 | AND VISION, INC.'s president, Robert
.
L]
L]
.
*
L
.

107 140 - -

2 X AU e e i . List price, $23.00 B Samuelson, announces that the
company has moved its offices and
showrooms to new and larger quarters
at 314 N. Michigan Avenue, Chicago,
11l. . . . Combining factory and show-
rooms, the new home of the TRANS-VUE
CORPORATION will occupy an addi-
tional 12,000 square feet of space
at 1139-41 South Wabash Avenue, Chi-
cago, Ill. . . . To serve the District of
Columbia and adjacent counties, a
district sales office has been estab-
lished by the WESTON ELECTRICAL IN-
STRUMENT CORPORATION of Newark
at 6230 Third St., N. W., Washington,
D. C., with its subsidiary the C. J.
Tagliabue Corp.

* * *

CHARLES K. HORWITZ, following a
short illness, recently passed away. He
was associated with the Insuline Cor-

BO=9 ourruT: P-P plates to line or voice coil. Pri: 5000/3000
ohms CT. Sec: 600/150/16/8/4 ohms. Ideal for use with 6AS7-G,

- 6B4G’s, 2A3’s, etc. Stated freq. response measured at operating
Catalog No. level of +40 dbm. In drawn steel case, 4% x 314" x 3%".
Bl-7 List Price. . .« v vvuv it i vees e $22.00

Get details on the whole CHICAGO New Equipment Line
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m LOW PASS FILTER AND SPLATTER CHOKES
For limiting band width in low/high level speech applications

LPF-1 FILTER, for attenuating frequencies above 3000 cycles in
low level speech amplifiers for aircraft, police, amateur, and other
communications use. Operates from a 15,000-ohm source (plate
of 6C5, 6J5, or triode 6SJ7) to a 100,000-ohm grid (step-up
ratio, 2.6 to 1) or to a 500-ohm line. Has extremely sharp cut-off
characteristics and negligible insertion loss. Operates efficiently
at signal levels up to —8 db. A complete, self-contained filter in
a compact, drawn steel case only 23" x 2/4” x 2.

B o T R R $10.00
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Catalog No. SR-300.SR-500. SPLATTER CHOKES, for use in highlevel “clip-  ®
per” filters to reduce the band width of AM signals, while per- : | . c
Ll mitting heavier modulation and greater effective, radiated power o poratw%. of America, as assistant to
in speech transmitters. Windings are tapped for an inductance range of .02 to 1.5 ¢ the pr.e51dent. .
hys. at relatively constant Q. Adequately insulated to withstand high peak volt- . During World War II, Mr, Horwitz
ages when heavy modulation is employed. Mounted in drawn steel cases with e | Wwas a major in the Army in charge of
bushing-insulated terminals. 2 | the personnel affairs division of the
*
*
L ]
L ]
.
-
*
L 4
*
.
*
*
.
*
L ]
.
*
-
L ]
L ]

SR-300, 300 ma. d-c, size 5U"xBM " x4%" . ... ... el List price, $17.00 second service command and was in-
SR-500, 500 ma. d-c, size 6U"xBX"X5%". ... ... ...l List price, $22.00 strumental in organizing the Army

0000000000000 000000000000000000000000000000000000000000e Emergency Relief Program. In charge
of industrial relations for Insuline, he
also assisted the sales department in
its distributor relations.

A member of many clubs and organ-
izations, he will be missed by his asso-
ciates and the friends he made in the
course of his career.

* * *

%“‘ Catalog Line of HERMETICALLY SEALED TRANSFORMERS
.+ » Meet All JAN-T-27 Requirements!

A complete range of power, bias, and filament transformers, and
filter reactors, that meet all Grade I “JAN” tests for Class A
operation. Famous CHICAGO “‘Sealed in Steel” constructions
with bushing-gasket terminal seals. If you are in military re-
search or development work, be sure to get complete details
at once on thisadvanced line of hermetically sealed transformers.

JOSEPH H. McCORNNELL was elected
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seeee €00 0000000000000 00000000806060000000000000000 executive vice president of the Radio
e e 5 NEW CATALOGS NOW AVAILABLE Corporation of America at the recent
CHICAGO New Equipment Transformers CHICAGO Vibrator Transformers board of directors meeting. Previous
CHICAGO Replacement Transformers CHICAGO Television Transformers to his appointment to this post, he
CHICAGO Hermetically Sealed Transformers served as Ylge-pre51deqt in charge of

RCA, a position he attained January 7,

Ask for Them at Your Jobber, or Write Us Direct 1949. He has been associated with the

CHICAGO TRANSFORMER

corporation since 1941, when he joined
the legal department.

A native of Davidson, N. C., Mr.
MecConnell was graduated from David-
DIVISION OF ESSEX WIRE CORPORATION son College in 1927, and in 1931, he

: ” s received his law degree from the Uni-
versity of Virginia, subsequently prac-
(Continued on page 151)
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Get On The TV Band-Wagon Now!

GOOD PAYING JOBS ARE WAITING FOR GOOD MEN — CREI TRAINING IS YOUR BEST REFERENGE

Add CREI Technical Training to Your Present
Radio Experience, Get That Better Television Job
—Make More Money—Enjoy Increased Security.

You can make your own opportunity in Television, if you
starl preparing now. No need to tell you how fast this great
new field is expanding—or, of the great number of jobs
that are being created. If you are in Television now, expect
to be, or wish to get in, CREI offers the very training you
need to help accomplish your aims.

CREI can show you the way with convenient spare-time
study at home that gives you the up-to-date technical back-
ground you must have for Television. CREI courses are
designed to give you a thorough grounding in basic prin-
ciples and take you step-by-step through the more advanced
subjects of Television and its related fields. It must be re-

VETERANS: CREI TRAINING AVAILABLE UNDER G.I.
BILL. FOR MOST VETERANS JULY 25, 1951, IS THE DEAD-
LINE—ACT NOW!

If you have had professional or advanced amateur experience
and want to make more money, let us prove to you we have
the training you need to qualify for a better radio job, To
help us answer intelliyently your inquiry please state briefly
wour background of experience, education and position.

Capitol Radic
Engineering institute

An Accredited Technical Institute Founded in 1927
Dept. 119-A, (6th and Park Road, N. W., Washington (0, D. C.
Branch Offices: New York (7) 170 Broadway o San Francisco (2) 760 Market St.

September, 1919

membered that all new electronic developments have their
roots in past techniques. CREI training is basic and helpful
in your daily work right from the start. You will learn
about and understand such subjects as: Optics; Pulse Tech-
niques; Deflection Circuits; RF, IF, AF and Video Ampli-
fiers; FM; Receiving Antennas; Power Supplies; Cathode
Ray, Iconoscope, Orthicon and Projection Tubes; UHF
Techniques, Television Test Equipment, etc.

FREE SAMPLE LESSON

Now, see for yourself! Mail the coupon for free sample lesson and see
how interesting it is to study at home and improve your income through
ability the CRE1 way.

“THE ORTHICON AND IMAGE ORTHICON”

This lesson describes the development of the small, 3-inch image orthicon
tube; theory and operation of the orthicon; image orthicon; specific
features,

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
16th and Park Road, N. W., Dept. 119-A, Washington 10, D.C.
Gentlemen: Ilease send sample lesson and booklet, ‘“Your Future in the
New World of Ejectronics,”” together with tull details of your home-study
training. T am attaching a brief resume of my experience, education and
present position.
Check field of greatest interest:
O PRACTICAL TELEVISION ENGINEERING
O PRACTICAL RADIQ O TELEVISION, FM &
ENGINEERING ADVANCED AM SERVICING

[JAERONAUTICAL RADIO [JADVANCED ELECTRONICS

- ENGINEERING COMMUNICATIONS

O BROADCAST RADIO ENGI- [1 RADIO-ELECTRONICS IN
NEERING (AM, FM, TV) INDUSTRY

BRADMID vy 1 9500 o w58 A T vl ot 0 bk i e s
STREET et oo 4 siosbas croro o s B VS
CITY ... ZONE...... STATE . o saion v wosidbc o H
O AM ENTITLED TO TRAINING UNDER G. I. BILL. H
L T R |
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Servicemen are acclaiming Thordarson’s new
replacement transformers as tops in the field.

Outstanding in quality and performance,
these new Thordarson teplacement transformers
are very modestly priced! They are available
as follows:

Thordarson 24" Series Service Line Tube to Voice Coil

Type Case Pri. Pri. Max. Mtg. Dimensions List
No. Style Typical Applications Imp. M.A. Watts Centers W. D. H Weight Price
TS-24548 BAH Midget Replacement - 154,354, ete.  4-5000 10 1 1% 2% 1 134 14 $1.45
TS-246549 BAH Midget Replacement - 1C5GT, 7-8000 10 1 1% 2% 1 1345 % 1.45
1G5GT, 154, 354, etc.
75-24550 BAH 2A3, 6A3, 6B4, 6W6, TAS, . 2000 55 5 2 2% 14 1% 4 1.35
© 25ACS5, 25B5, 25N6, 25L6, 35AS5,
35L6, 35B5, 50B5, 50A5, 50L6, ’
TOL7, 48, etc.
TS-24551 BAH 31, 43, 45,50, 59, 71 A, 354, 2B6, 5000 40 5 2 2% 14 1% ¥ 1.38
| 6AS5G, 6V6, 7C5, 12A5, 25A5,
| 25A6, 25A7, 35L6, etc.
TS-24S52 BAH 20, 31, 33, 41, 42, 46, 47, 59, 89, 7000
1C5, 1G5, 1Q5, 154, 2AS5, 3@5, to 30 5 2 2% 14 1% % 1.30
6A4, 6ACS, 6B5, 6F6, 6K6, 354, 10000
6N6, 6V6, 1BS, etc.
TS-24554 BAH 38,85, 1D8g, 1E7,1 F4,1Fs5,1J5, 15000
175, 6f6, 6V7, 6Y7, ete. to 10 5 2 9% 1Y 1% Y% 1.48
. 25000
. Universal Service Replacement
Type Case Pri. Pri. Sec. Max. Mtg. Dimensions List
. Style Typical Applications Imp. M.A. Imp. Watts Centers B H. Weight Price
TS-24560 BHH Single or push pull plates 4M, 7TM 35 W1 to 4 2 2% 14 1% 1% 2.40
8M, 10M 29 ohms
14M, CT.
TS-24561 BHH Single or push pull plates 4M, 7M 40 .1 to 8 23 2% 1% 1% 1 2.70
: 8M, 10M 29 ohms
14M, C.T. .
Universal Matching-Line or Lines to Voice Coil
Type Case Primary Secondary Mtg. Dimensions List
No. Style hms Ohms Watts Center W. D. H. Weight Price
TS$-24566 BHH 2000-1500-1000-500 3.2to 4,6to 8 10 286 2 2 1% 1 3.45
TS-24S62 BHH  3000-2500-2000 Pri. as 500, Sec. .06 to 8 10 54 3% 2% 3 2 5.75
1500-1000-500 Pri. as 1000, Sec. .12 to 16 etc. )
Transformers Exact Popular Replacement “24R" Series
Type Case Pri. Secondary No. 1 Rect. Fil. Mtg. Dimensions List
No. Style VA  A.C Volts D.CM.A. Fil. © Ne. 2 Centers 5 D. . Weight Price
TS-24R00 AGF 50 240-0-240 40 5V-2A 6.3V.CT.-2A 2 x2% 2% 3 1346 134 4.90
TS-24R00-U GGV 50 240-0-240 40 5V-2A 6.3V.CT.-2A 2 x1% 2% 2% 3% 1% 4.90
TS-24R01 AGF 56 325-0-325 40 5V-2A 63V.CT.-2A 2 x2% 2% 3 156 24 5.15
TS-24R01-U GGV 56 325-0-325 40 5V-2A 6.3V.CT.-2A 2 x 14 2% 2% 3% 24 5.15
| TS-24R02 AGF 70 350-0-350 70 5V-2A 6.3V.CT.-2.5A 2} x 234 A4 335 2% 3% 6.25
TS-24R02-U GGV. 70 350-0-350 70 5V-2A 6.3V.CT-25A 24 x24 2% 3Us 3% 3Y% 6.25
| TS-24R04 AGF 83 350-0-350 90 5V-3A  6.3V.CT.-35A 2Y4 x 2% 2B 33¢ 284 3% 6.75
TS-24R04-U GGV 83 350-0-350 90 5V-3A  6.3V.CT.-3.5A 214 x 2% 27% 3% 3% 3% 6.75
| TS-24R05 AGF . 135 350-0-350 120 5V-3A  63V.CT.-47A 2} x 34 3l 3% 3 5 7.65
| TS-24R05-U GGV 135 350-0-350 120 S5V-3A 6.3V.CT-47A 215 x 25 3 34 38 S 7.65
TS-24R06 AGF 154 375-0-375 150 5V-3A  6.3V.CT-47A 2% x 3% 3 4% 318 5% 9.05
TS-24R06-U GGV 154 375-0-375 150 5V-3A 63V.CT-4TA 23 x 2% 3% 384 4l 5% 9.05
TS-24R07 AGF 200 400-0-400 200 5V-3A 6.3V.CT-5A 3 x3% 3% 4% 3% 81 12.00
TS-24R07-U GGV 200 400-0-400 200 5V-3A 6.3V.CT-5A 3 x 3% 384 4l 4% 814 12.00
AT YOUR JOBBERS:

SEE THEM

“THORDARSON

ELECTRIC MANUFACTURING DIVISION
MAGUIRE INDUSTRIES, INC.
Chicaga 10, lllineis

500 W. Huron 5& .
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AT HOME !

he new method of
. * ! v.;; '

training on" film and tape recording
Now the De Forest-Sanabria Corporation—a division of the world’s
largest television training school—brings class-room instruction to
you right in your own home! You actually hear your instructor's
recorded voice. At the same time you watch “blackboard’” size
projected pictures, diagrams and illustrations. It's the quick, easy
way to equip yourself for the big earnings in television—today!

LOOK . . . You get the tape recorder and projector
right at the start of your course!

RIGHT

By t

You get the famous “TRANSPON
DER” precision built, high fidelity
tape recording machine with your
very first lesson—and a powerful
projector with which you can view
diagrams and illustrations en-
larged to a size that makes them
easy to see and understand.

! your instructor SEE 2000 illustrations
It’s even better than the classroom, You learn quicker when you see
because you can repeat the instruc- diagrams and ittustrations in black-

tor’s lectures until they’'re thor-
oughly understood.

board size.

your questions

trom reference library

on tape
You receive complete books, pamph- Tell your instructor about
lets and manuals to supplement anything that puzzles you
your instructor’s lessons, and get his answers back
pronto.

BE A SUCCESS ... ACT NOW!

Millions of television set owners are demanding qualified
television technicians to service their sets. There is a

tremendous shortage of such qualified men Loduy unéi : gzp:ozzs-;-Sunubrm Corporation FREE BOOK :
will be for many years to come. Get in on the groun i &

floor of this booming industry and be prepared to accept | 3050 B:roudwuy, Chicago 40, Hi. TELLS HOW ]
a steady, big pay job for life. We can qualify you § Dear Sirs: . . 1
quickly, easily, surely—and help get you a job when 1 F’.leuse send me copy of your free illustrated booklet ]
you complete your course. Send for illustrated booklet 1 ;‘Vhld] des'cr;be's the m:whTRANSP‘?ND'EhNCS.meOI_lod o: I

h t A 1h ' t d tail | earning elevision a ome under e irection o
Sl2lngA7E=RINER OmE s CEis ! Dr. Lee de Forest and U. A, Sanabria. |
‘ 1

: g i s : NAME AGE

The De Forest-Sanabria Corp. s ¢ |
A subsidiary of American Television, Inc. : i
L= Y Rl ary____ STATE_ i
5050 North Broadway, Chicago 40, lllinois (Mail in envelope or paste on a postcard.) '
F ]
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New baby in a proud family...

5" ROUND PM
LOUDSPEAKER

THERE’S always something new and better in the
G-E Speaker Line—Now it’s the G-E 5 Round

—specifically designed for service replacement!

i

L d L] ‘e

Naturally it has the quality you expect of a General
Electric Speaker — sturdy all-weld construction,
rock-steady G-E Alnico 5 magnet—plenty of power,
sensitivity, fidelity! Give your customers the best—
that G.E. gives you! See your G-E parts distributor
and stock up today.

Of course it has the famous G-E Aluminum Foil Base Coil! Not
subject to warping resulting from high humidity. Provides

. much higher power handling capacity. P, S. All G-E Speakers
have this Metal Base Voice Coil—don’t forget that!

—with all 4/, 5 and 5’/ G-E Speakers!

Chassis Mounting Brackets

Save time, money and sideways, for simplified mount-

R ing of speakers in small working
i materials for the hard- areas. Less work for you--and a

working serviceman! cleaner job for that important

. fellow —your customer. The

Well, now, here’s the story. With  brackets are FREE with every 4",
the serviceman in mind, G. E. 5" and 5" G-E speaker you get
has cooked up these neat little from your G-E distributor or
mounting kits to save your tem-  jobber. General Electric Com-
per and please your customers. pany, Parts Section, Electronics

They're adjustable—up, down or  Park, Syracuse, New York.

%&wm/ézzz’/wﬁmm_
GENERAL &3 ELECTRIC

30 RADIO & TELEVISION NEWS
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There is just as much neod for

rudio - electronie

the nuclecnic program as there
is for physicisis. chemisis, ofe.

o

T e

By
SAMUEL FREEDMAN,
WeYUQ
Developments Eng.. DeMornay Budd, Inc.

V' HE multi-billion-dollar atomic
‘ energy program, first revealed
< - in the form of the atom bomb in

August, 1945, now provides astounding

opportunities for radio and electronic

personnel.

At the March, 1949, exhibition of the
Institute of Radio Engineers, in the
Grand Central Palace in New York
City, a whole section was taken over
by manufacturers of nucleonic instru-
mentation. These were principally
comprised of a wide variety of Geiger-
Mueller counters, or radioactivity de-
tectors, of which a few are shown on
the following pages. These instru-
ments also included scaling equipment,
ionization chambers, and high-sound-
ing apparatus names, which, for the
most part, turned out to be simple
circuitry and tubes well within the
realm of understanding of most of the
readers of this magazine.

We are only at the beginning of a
vast program that will become as great
as the rest of radio and electronics.
This must be so since radio-electronics-
nucleonics are closely interrelated and
cverlap in their personnel qualifica-
tions to such an extent that they can-
not be completely separated one from

September, 1949

technicians in

the other. The radio engineer, service
technician, and installer belong in all
three of these fields.

No single person can completely
visualize the magnitude of the over-
all program. For the past two years,
the author has been in frequent con-
tact with extensive portions of this
program’s physical installations and
has also provided cooperation on an
industrial basis to many of its excel-
lent personnel. If national security is
a factor in any discussion of this sub-
ject, it may be said that our greatest
protection lies in the fact that the
atomic energy, or more correctly, the
nucleonic program, requires labora-
tories, plants, quantity and high-
calibre in personnel, and financial out-
lay, plus the national policy that exists
only in the United States. This conclu-
sion was reached after personal visits
to the following major activities,
which represent only a portion of the
establishments and organizations de-
voted to the furtherance of nucleonic
developments in this nation.

The Oak Ridge, Tennessee, installa-
tions include: (a) The gaseous diffu-
sion plant, called K25; (b) The elec-
tromagnetic plant, called Y12; (¢) The
Oak Ridge National Laboratory, called
X10; (d) The Oak Ridge Institute for
Nuclear Studies; and (e) The NEPA
plant, the initials meaning “nuclear
energy for the propulsion of aircraft.”

Besides the Oak Ridge activities,

www americanradiohistorv com
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other laboratories throughout the
country include the Los Alamos Scien-
tific Laboratory at Los Alamos, New
Mexico; the Brookhaven National Lab-
oratory, Upton, Long Is.; the Argonne
National Laboratory at Chicago; the
University of California at Berkeley;
the Ryan High-Voltage Laboratory,
Palo Alto, California; the Atomic En-
ergy Commission at Washington, D. C,,
plus its various area offices of directed
operations; the Sandia Base, Albuquer-
que, New Mexico; and the hundreds of
universities, colleges, and other insti-
tutions of higher learning that are de-
voting much study time and experi-
mentation to the problems of nuclear
fission.

Added to the work of these labora-
tories are the activities of many major
industrial organizations, the most no-
table being Carbon and Carbide Chem-
icals Corporation, General Electric
Co., Westinghouse Electric, among
others.

These are all tremendous undertak-
ings. At Oak Ridge, Tennessee, lo-
cated eighteen miles from the city of
Knoxville, near the Cumberland Moun-
tains, the Great Smoky Mountain Na-
tional Park, and the site of the Ten-
nessee Valley Authority development
is a reservation comprising 59,000
acres and extending into two counties.
Employees, families, and the persons
serving them make a total of about
36,000 people.
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j
NON-RADIOACTIVE §~ /.-J

RADIOACTIVE  COPPER BIOCK o

% COPPER BLOCK

NON-RADICACTIVE BLOCK

LAYERS CHIPPED FROM ORGINAL ; BAN

CLAMPED TOGETHER AND BAKED
AT GIVEN TEMPERATURE SEVERAL
HOURS-ATOMS OF A" DIFFUSE INTO™B"

AMOUNT OF RADIOACTIVE ATOMS
DIFFUSED INTO BLOCK *B* DETERMNED

Fig. 1. Self-diffusion technique, imparting radioactivity to pieces of like materal.
then mefsuring chips for presence of radicactivity with Geiger-Mueller detectors.

At Los Alamos, New Mexico, in
breath-taking scenery at an elevation
about 7400 feet above sea level, there
lies 68,000 acres of canyon and mesa
land. The laboratory is located about
sixty miles northwest of Albuquerque
and about thirty-five miles west of
Santa Fe. Living in this vicinity are
8000 persons, people located there

solely because of the atomic energy
program. An investment of about
$500,000,000 is represented by the proj-
ect, which is operated under the aus-
pices of the University of California
as a contractor for the Atomic Energy
Commission.

At Albuquerque, New Mexico, is the
Sandia Base, located near the foot of

Fig. 2. Some commercially-made Geiger-Mueller counters for measuring radioactivity. -
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the Sandia Mountains about five miles
out of the city. Several thousand
persons are engaged there in special
applications and developments related
to the nucleonic program.

The premises at Brookhaven Na-
tional Laboratory include all of old
Camp Upton of World War I fame, a
vast establishment which is still un-
dergoing heavy expansion. The work
of more than fifty associated univer-
sities and colleges in northeastern
United States is coordinated at this
point.

The Argonne National Laboratory
in and about the Chicago area is even
larger and is a coordinating center for
many Midwest universities and col-
leges headed by the University of
Chicago.

At Schenectady, N. Y., on a several-
thousand-acre tract, General Electric
is building and operating the David
Knolls Laboratory under sponsorship
of the Atomic Energy Commission for
the purpose of generating primary
power for the creation of electricity.
This firm also has a hand in the op-
eration of the Hanford plant in the
State of Washington for the produc-
tion of plutonium or for utilization of
the plutonium process.

Westinghouse Electric is reported to
be conducting work leading toward the
use of nuclear energy for the propul-
sion of ships.

The atomic energy program con-
tinues to operate with Federal expen-
ditures on the order of one billion
dollars per year, four years after ter-
mination of World War II. Emphasis
is increasingly being directed on ap-
plications in the fields of medicine,
health, agriculture, and industry. One
of the outstanding aims of the pro-
gram is in connection with the produc-
tion and distribution of radio-isotopes,
and fantastic and unlimited are the
possibilities and applications. To cite
a recent example: When the micro-
wave waveguide firm of DeMornay
Budd Inc. encountered the problem of
how to determine whether gold plating
on waveguides was of uniform thick-
ness, a professor at Columbia Uni-
versity suggested the adding of a small
amount of radioactive gold in the
plating solution. The idea then would
be to measure the amount of radio-
activity on the surfaces of the wave-
guide by means of a conventional
Geiger-Mueller counter. Since radio-
active gold has a half-life of 2% days
(it diminishes in radioactivity 50%
during that time), it is necessary only
to make the measurements at the
same interval of time after plating for
various samples.

It is also possible and feasible to
determine the thickness and quality
of concrete and many other materials
by measurement of radioactivity in
the radioactive material mixed in with
such materials.

In the field of agriculture, plant
growth studies can be made by radio-
chemical analysis of plants and soils
to determine the extent of the root
feeding zone and the relative avail-
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ability of plant foods to sustain plants.

In the field of medicine, stuaies can
be made of vulnerable parts of the
human body in connection with such
diseases as cancer and tumors, offer-
ing a measure of hope to people who
would otherwise be in despair. Drink-
ing a safe liquid that contains small
amounts of radioactive material will
trace the path of the liquid and per-
mit a comparison between persons of
normal health and those who are
afflicted attaining a degree of accu-
racy in diagnosis that might otherwise
baffle the medical profession. This is
called “tracer” work.

A study of the role played by radio-
electronics in the atomic energy pro-
gram shows that there would be no
such program without the extensive
use of radio or electronic devices and
techniques. There is just as much
need for radio-electronic technicians
as there is for physicists, chemists and
members of the medical profession.
The instrumentation branch of the
Atomic Energy Commission is one part
of it. To the extent of several mil-
lion dollars a year the program has
initiated and supported the develop-
ment and production of Geiger-Mueller
and ionization chamber types of sur-
vey instruments. It has also supported
the development and production in
industry of scaling equipment to per-
mit higher counting rates in the pres-
ence of strong radioactivity. Such
circuits have made possible a much
more precise determination of radio-
activity, regardless of magnitude, than
the clicks or counts of a Geiger-Muel-
ler device can make recognizable to
the human ear and brain. For instance,
it is now possible to record radioac-
tivity by means of scaled-down circuits
where the ratio is stepped down 2, 4,
8, 16, 32, 64, 128, 256, 512, 1024, 2048,
or 4096 to 1, depending on selector
switch setting.

In the laboratories are found fast
transient cathode-ray oscilloscopes;
microwave absorption sets in the new
art of microwave spectroscopy for
molecular analysis; waveguides ener-
gized by a series of high-power mi-
crowave tubes in combinations called
microwave linear accelerators; and all

Fig. 3. Measuring mineral radioactivity. When screen mesh is exposed, beta, gamma,
and higher radiations will be detected. When screen is shielded by metal slide,

beta component will not ke detected.

kinds of circuitry and devices which
operate much faster than human reac-
tion time, and protect personnel by
making it possible for them to work
at safe distances from dangerous
amounts ol radioactivity.

Techniques developed in connection
with radar for generating short pulses
of tremendous peak power have many
applications in the field of nucleonics.
They require pulses much shorter than
those used during World War II in
connection with fast transient phe-
nomena. They also require pulses of
much greater peak power than were
ever used in radar work for energizing
microwave linear accelerators, in or-
der to give matter an acceleration ap-
proaching that of light itself inside
guides or cavities. In fact, it may
make other techniques, including the
cyclotron, van der Graff generator, or
comparable devices, obsolete. At the
Ryan High Voltage Laboratory, the
author saw a new microwave linear
accelerator using 5000-watt average
power klystrons, with cavities replac-
ing grids, used in a combination to de-
velop over 1% billion watts peak

1t

can be used in field exploration work.

power on 2835 megacycles in a wave-
guide. The Atomic Energy Commis-
sion invites proposals from anyone for
new applications of radio and elec-
tronics to facilitate nucleonic progress.

The field of nucleonics knows no
bounds since it recognizes all matter,
whether gaseous, liquid, solid, to be
nothing more than quantitative ar-
rangements of positive, negative, and
neutral charges in atoms, which are,
in turn, combined to form the mole-
cules of matter. It requires unlimited
development to construct or artificial-
ly create molecules now rare in na-
ture, from those natural materials
that are plentiful.

Although it is still very early to
hazard such guesses or make such
prophesies, it is believed that old age
is caused by the cumulative effects of
cellular destruction resulting from
day-by-day exposure to ever-present
radioactivity. No matter how slight,
radioactivity may be detected virtual-
ly everywhere, including interstellar
space, as it emanates from the sun.
When science can find feasible forms

(Continued on page 138)

Fig. 4. Passage of radioactive liquid through the digestive sys-
tem, blood stream. and iissue lesions differentiates between va-
rious tumors, which are measured by radioactivity indicators.

Fig. 5. Radioactive fertilizer permits many unusual studies
of soil and plant growth, which will, in time, tend to revo-
lutionize the curreni practices in the science of agriculture.

Amount of activity shows
relative absorption of P32
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Fig. 1. Six pleg-in
type interference fil-
ters that were tested
by the author. Nos. 1-6
tie in with the graphs
shown in Figs. 3 and 4.

By JOHN W. TEEGARDEN

The over-all performance and limitations of several

types of commercially built interierence filters.

P NHE problem of radio noise inter-

ference has been with us since
- - the beginning of radio reception.
With the constant increase in fre-
quency and the continuous improve-
ment in the sensitivity of the receiv-
ers used, however, it has become of
particular importance in the last ten
years. Many commercial filters have
been constructed and sold through
regular trade outlets. Some of these
filters attempt to reduce the inter-
ference produced by rotary or puls-
ing mechanisms, or to prevent that
interference so produced from -enter-
ing the back door of the radio set
through the connection to the power
line. In the past few months the

writer has checked a considerable
number of the standard plug-in type
domestic filters with the results as
shown in the accompanying graphs.
It is of primary importance to con-
sider the fact that the ordinary Amer-
ican house wiring is different from
anything else under the sun. Nat-
urally, the electrical code calls for a
single-circuit, 110-volt system to have
one side connected to ground. It hap-
pens, however, that the grounded side
is not at ground for radio frequen-
cies. Thus, to approximate the situ-
ation encountered in the average
home, we must consider that over the
measured frequency range an average
value of 300 ohms impedance exists

Fig. 2. Test setup used to check performance of commercially built filters.
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between the ground wire and -true
earth ground. Likewise, for testing
purposes, we will consider the wire-
to-wire impedance and the impedance
of the equipment that is permanently
connected from wire to wire, and all
other factors as indicating that a fur-
ther 300 ohms impedance exists be-
tween the so-called ‘“hot” wire and
the so-called “ground” wire. With
such impedance values existing, it
often appears to the radio interfer-
ence specialist that unconduited house
wiring exists for the happiness, in
theory, of the antenna engineer and
constitutes a well designed network
for better dissemination of interfer-
ence.

For a check of filter attenuation,
construction of a completely shielded
box with the matching network shown
in Fig. 2 will give satisfactory indica-
tions of filter efficiency. The results
obtained by pursuing this measuring
technique will indicate immediately
that the problems encountered in do-
mestic filtering are much more diffi-
cult than those found in aircraft,
automotive, or marine situations. In
each of these instances, a fairly good
ground exists, and there is but one
“hot” wire about which to worry. Tc
achieve a similar degree of attenua-
tion in domestic filtering through the
same technique requires definitely a
two-circuit filter and, of even more
importance, a ground reference point.
The importance of this so-called
ground reference point cannot be over-
emphasized. It may be the case, or
the container, or the shell of the gad-
get creating the noise, or the receiver
for which the attenuation is de-
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manded. In each instance, an effort
must be made to use either an abso-
lute ground or an artificial ground as
the reference point for the filter. The
danger existing with artificial grounds
is that the whole system may then
begin to radiate and, thus, counter-
act all the beneficial effects of the
filter.

We now arrive at the real deter-
mining factor which makes most do-
mestic filtering so extremely difficult.
Too much capacity from line to
ground is a definite hazard, insofar
as life insurance underwriting goes.
Thus, we have a limiting factor, i.e.,,
the safety requirement that a con-
denser from line to case must be
small, not to exceed .1 pfd. There-
fore, we have a further limiting fac-
tor—the amount of capacitance that
can be used in a two-section pi-type
filter; that is, the total, or lumped,
capacitance to ground must not ex-
ceed .1 wpfd. Attention is called to
Fig. 4-7, which indicates a very sat-
isfactory degree of attenuation but a
filter which is definitely dangerous to
“life, limb, or pursuit of happiness.” 1
The filter shown in Fig. 3-1 is well
within safety requirements and dem-
onstrates increasing high-frequency
attenuation. Its over-all attenuation
is rather in the nature of that re-
quired by the average amateur and
domestic radio equipment. Graphs
shown in Figs. 4-2, 4-3, 4-4, and 3-6
have attenuation levels so low as to
render them beyond consideration.
The filter graphed in Fig. 4-7 was not
photographed.

The true solution to radio interfer-
ence is attacking the problem at the
source, wherever it may be. In other
words, where the noise source is ex-
ternal to the building in which the
receiver is located, the filter should
be installed at the point where the
house wiring enters the building.
That entails a more or less perma-
nent filter installation and must also
pre-suppose a permanent and code-
approved ground connection from the
filter and the unit filtered to a true
earth ground, such as a cold water
pipe.

In cases of noise originating within
the building, the previous recommen-
dation of attacking the problem at
the source still holds. This means
that the filter should be placed on
the equipment which is the cause of
the radio interference. It is the opin-
ion of this writer that if satisfactory
commercial filters are used, the in-
stallation will meet with Underwriters’
approval. The foregoing applies prin-
cipally to power equipment, such as
motors, blowers, machine tools, ra-
zors, mixers, vacuum cleaners, etc.

Fluorescent lights, especially when
one gets into the higher frequencies,
entail additional problems. A filter
of the type shown in Fig. 3-5, in-
stalled inside the light, will reduce

! Sce “Bafety in Aireraft Electric Systems,”
by Morton H. Adolphe, and “Effects of Elec-
tricity on the Human Body,”* by W. B. Kouwen-
hoven, both appearing in the March, 1949, issue
of the I.E.E. Journal.

September, 1949
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the feedback to the house wiring to a
point where it is negligible through
the range shown on the graph. How-
ever, the filter shown in Fig. 3-1 ex-
tends the range of usefulness far into
the higher frequencies where ¥M and
TV are received. Metallic screens over
the fluorescent tube itself tend to re-
duce the radiation. For a light in
proximity to a sensitive radio, there
is almost no cure except to screen the
tube and then ground the screen by
returning a lead to the house conduit
in case the wiring is in conduit. Very
few situations will be encountered
which are that severe.

A very recent article on “Television
Master Antennas” in Rapio & TELEVI-
SION NEWS, April, 1949, introduces the
subject of multiple dwellings from the

viewpoint of the antenna installation.
The viewpoint of radio noise is also of
prime importance in such a situation.

Just as the landlord is the deter-
mining factor in television antenna
installation, he, and also his under-
writers, must be considered in the in-’
stallation of any interference filter-
ing. Filtering of the incoming lines
must be deemed a necessity. We can-
not anticipate any lowering of the
general nation-wide noise levels, but
rather an increase. When the time
comes that we in America have strin-
gent Federal laws, such as those al-
ready existing in Canada, regulating
the amount of radio interference
which is permissible to be fed back
into a power line, the general noise

(Continued on page 140)
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FRED MERISH

Do you know the net profit on your investment? In

view of the present ““buyer’s market.” it should be

watched very carefully and is of utmest importance.

on sales?” Nine out of ten

radio and television dealers
ask this question when their operating
figures are tabulated at the end of the
year—and many otherwise capable
businessmen are numbered in this
nine out of ten.

They overlook the fact that the ul-
timate yardstick of profit is the re-
turn on their invested capital, which
is the difference between the assets
and the liabilities for a proprietorship,
and the capital stock plus the sur-
plus for a corporation. The net profit
on sales is a secondary yardstick when
considering the progress of a business
over a period of years.

If you must invest a million dollars
to make $100,000 sales and net a high
percentage of profit on sales, say 20%,
that’s only $20,000 on a million-dollar
investment, or two per-cent a year. A
dealer can get more than twice this
return on safe outside investments to-
day with no managerial worries. He
can go fishing and live the life of a
country gentleman with no labor trou-
bles and “overhead-aches.” Whether
you have a million dollars invested in
a business or a much lesser amount,
the same thing holds true. You should

GGHOW much profit did I make

Table 1.
Sales ..........coiiiea $50.000
Cost of goods sold.......... 30.000
Marginon sales. ........... $20.000
Overhead expense ......... 16.000
Net profiton sales.......... $ 4,000—8%

36

Current assefs .................. $10.000

Fixed assets ................... 20.000

Total ... $30.000

Current ligkilitiss ............0.n $ 5.000

Networth ........... .. oievennn 25.000

Total ......cciiiviiiiiiiisennns $30.000
Table 2.

always Keep an eye on the return on
capital investment.

The profit on sales, however, has
been stressed so often in the past that
most dealers think only of this return
and ignore completely the return on
their invested capital. This was al-
ways a good measurement of mana-
gerial “know-how,” and since the war,
its omission from business analysis is
likely to do more harm than it did in
the prewar period because profits
have been higher, and the business-
man should have increased his net
worth proportionately. For example,
suppose that Mr. Smith, a radio and
television dealer, had a profit and loss
statement in 1938 as shown in Table 1.
Figures are merely illustrative and
are not intended to represent the op-
erating ratios of any dealer or group
of dealers in this field. The figures
are kept in the low brackets for easy
assimilation.

Suppose Smith’s balance sheet in
condensed form for the same year
(1938) was as shown in Table 2. Smith
earned 8% on sales, or $4,000, which is
16% on $25,000 net worth. "That was
in 1938. :

wwWwW americanradiohistorv com

INVESTMENT?

Since the war, Smith’s business has
increased in volume and he averaged
$80,000 yearly sales and 8% net profit,
or $6,400 yearly average. For the ten
years intervening, these profits have
increased his net worth $65,000. He
has had no losses to charge to net
worth, and so it has jumped from $25,-
000 to $90,000.

In 1948 he had an average year; he
did $80,000 in sales, earned 8% in dol-
lars on sales, or $6,400 net profit,
which is 60% more net than he earned
in 1938, when the net was $4,000. Inas-
much as he focuses all attention on
the net profit on sales, he is satisfied.

Considering only the sales volume
and the net profit on sales, this isn’t a
bad showing particularly in view of
the fact that costs and taxes have in-
creased heavily. But if Smith pre-
pares a balance sheet (see Table 3)
for 1948 and computes- the 1948 net
profit on net worth, he now earns less
than 7.2% return on this capital in-
vestment, whereas he earned 16% in
prewar days. :

During the intervening years, he
has more than doubled his cash in the
bank, because he has been earning
more money. Because prices have in-
creased, the investments in inventory
and accounts receivable have in-
creased. He bought the building hous-
ing his store at an inflated price and

Current assets ...........cooeun. $24.000
Fixed assets ................c.0 70.000
Total ....covvieneririniiiiann $94.000
Current ligbilitiss ............... $ 4.000
Net worth .............. .. .. .. 90,000
Total . ... ... i $94.000

Table 3.

installed a new store front and other
merchandising equipment. He bought
a new truck. These investments in-
creased his fixed assets from $20,000
to $70,000. He has a lot more fixed
capital to carry and a bigger capital
investment, but he has cut the return
on investment to less than half what
it was in prewar days.
(Continued on page 136)
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By DON V. R. DRENNER, woLQS

Construction details on a v.f.0. exciter with
output on the 10, 20, 40, and 80 meter ham bands.

¥ N HE single-control bandswitching
exciter unit of either home con-
- - struction or commercial make is
becoming more in evidence around
ham shacks these days. Selecting a
band, and working any frequency,
either phone or c.w., certainly pays off
in convenience and operating effi-
ciency. This unit doesn’t claim any
great originality, being derived from
various sources; but constructing, and
making it work, offered some week-
ends of fun, and many a previously
forgotten lesson was relearned!

The entire unit, v.f.o.,, NBFM, ex-
citer, and associated power supplies,
is mounted on a 13 x 17 x 3 chassis,
with an 83% x 19 standard rack panel.
The chromium-plated rack handles, ob-
tained on the surplus market, “dresses
up” the panel, and serves a utili-
tarian purpose as well since the unit
takes on a little weight when com-
pleted. There’s a lot of stuff on the
chassis and under it; and one of the
lessons which such compact construc-
tion teaches is that the judicious
placement of parts and adequate
shielding and bypassing are essential.
Proper placement of components is
important in order to provide for short
leads in the two high-frequency stages.
A lot of thought and reading went into
the layout used here, and everything
fits. Slight changes can, of course, be
made to suit individual components.

The v.f.0. is conventional as to cir-

September, 1949

cuit, except for the novel bandspread
feature for which Harms, W2JME, is
responsible. Some juggling of taps
and loading may be necessary in indi-
vidual units, but the idea spreads all
bands over the entire scale of the
National Type ACN dial. The band-
spread padders, which are connected
across one pole of the 2-pole, 5-posi-
tion bandspread switch, consist of a
combination of variable and fixed con-
densers. The variables are the unique
“Hi @’ Philips units made in Eind-
hoven, Holland, but available in this
country. Their coaxial air dielectric
type of construction makes them par-
ticularly suited for v.f.o.’s, and with
the negative temperature -coefficient
Ceramicons indicated you’ll have no
“drift” troubles from that portion of
the circuit. Once the band edges have
been spotted with the variables, they
can be locked with a spot of coil dope
on the rotor screw and then left alone.
The v.f.o. oscillator coil is wound on
a ceramic form for further stability,
and the wire stretched tightly as it is
wound. The coil and bandswitch are
mounted, along with all other compo-
nents for the v.f.o. except the main
tuning condenser, under the chassis in
a shielded partition. This is located
in a central position with respect to
the exciter proper and the high volt-
age power supply, and is fitted with a
removable bottom plate. A series of
holes drilled along one end gives ac-
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Front view of the unit. The
condenser, Cy. is used to res-
onate the 807 plate circuit.

cess to the “Hi @” padders for adjust-
ments. The various other components
are mounted on convenient tie-strips.
This leaves the shield removable after
a couple of wires are unsoldered, a
convenience when tinkering or getting
at a part. The photo shows in some
detail the construction, with the oscil-
lator coil and bandswitch mounted on
the front part of the shield. One of
the most important lessons to remem-
ber in constructing the v.f.o. is that
short leads with heavy wire are a must
in order to achieve stability.

RFC: in the 6SGT buffer plate cir-
cuit is mounted so that, in conjunc-
tion with a small aluminum baffle, no
interaction will result on the grid coil
of the 6SJ7 oscillator. The 6L6 out-
put circuit is confined to the front
portion of the v.f.o. shield can, with
the plate coil in a small circular shield
can on top of the chassis. An RFC
could be used for the plate load of the
output stage, or the untuned coil
shown tuned by a brass slug, but ade-
quate output over all bands results
from the untuned coil, and it was left
that way. The main tuning condenser
for the v.f.o. is mounted on top of the
chassis, and elevated by approximately
1”7 sleeves so that its shaft aligns with
the ACN dial. The shield can around
this condenser also encloses the oscil-
lator and buffer tubes of the v.f.o,
and is another must in order to keep
the 807 output stage from reacting
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Full bandspread is. available on all bands by means of separate padding condenser.

Schematic diagram of the complete unit.
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back on the v.f.o. grid circuit, since
the two are fairly close, physically.
Without the shield the 807 tank tends
to “pull” the oscillator of the v.f.o.,
and a lot of spurious frequencies re-
sult, not to mention the erratic be-
havior of the 807 itself! The shield
can is fitted with a perforated alumi-
num top to allow ventilation for the
tubes, and a couple of small rack han-
dles on each end of the top give the
unit a slightly professional appear-
ance.

The NBFM unit is also quite con-
ventional, and utilizes one of the more
simple reactance modulators to give
direct FM. It occupies little space in
the front portion of the v.f.o., a fact
that requires some ingenuity in sol-
dering! The shield between the v.f.o.
6L6 output stage and the FM unit is
necessary to keep the r.f. where it be-
longs. In addition, the “B plus” and
filament leads for the FM circuits are
run through the shield in small 50
#ufd. feedthrough Ceramicons, the mi-
crophone jack is completely shielded,
and all screen and cathode bypasses
are shunted by mica condensers. The
power supply requirements for the
NBFM unit are quite modest, and a
separate VR150 in the v.f.o. power
supply gives a stabilized 150 volts.
The voltage on the reactance modu-
lator must be regulated or else the
frequency of the v.f.o. will vary over
too wide limits.

The exciter proper occupies the
right 6” of chassis space, and com-
prises the 6J5 xtal stage, three 6AGT
broadbanded multipliers, and the 807
amplifier stage. Although the stabil-
ity of the v.f.o. is excellent a xtal stage
was indicated to allow for some spot
frequency traffic work, and it was in-
cluded with that in mind. The layout

Top view of the v.f.o.-exciter unit shows location of the major circuit components.

should be followed fairly closely, and
construction and wiring done in se-
quence.

The biggest job is the bandswitch;
but before assembling and installing
the switch the chassis should be pre-
pared by laying out and drilling the
various socket holes, transformer
mounting holes, and making the cut-
out for the 807 plate coil turret. This
cut-out is 3” x 6” and is made at the
extreme end of the chassis. The sock-
ets for the exciter stages should now
be mounted, the filament leads run,
then the various bypass condensers
and resistors installed before attempt-
ing to mount the bandswitch. This

will save a lot of work, since there
isn’'t much room under the switch
wafers.

The bandswitch is made from Cen-
tralab parts, as follows: A K172 switch
indexing assembly with 9” through-
bolts, an extra pair of 6” through-bolts
and detachable fiat shaft, and an as-
sortment of spacers K126 and 128. The
switch wafers are type XX, 90 degree
indexing ceramic wafers, single-pole,
four-position. Four of these wafers
are mounted on the 9” bolts and
spaced with the 1”7 and 1%” spacers
to position between the xtal socket
and each multiplier stage socket. This
puts the fourth wafer switch between

Complete parts list for the v.f.o.-exciter unit diagrammed on the opposite page.

Ry, Rs, R, Ry, Rgs—270 ohm, 1 w. res.
2R3, Rg, Rss—100,000 ohm, Vs w. res.
R, R7, Ryy—10,000 ohm, 2 w. res.
Ry —12,000 ohm, 1 w. res.
R1x—100 ohm, 5 w. wirewound res.
Rig, Ry5, Ryg, Ryz, Rig, Ror—47 ohm, 1 w. res.
Ry—60,000 ohm, 50 w. wirewound res. (with
slider)
Ryp~—2.2 megohm, Yy w. res.
Rot, Roo, Rag, R3y—56.000 ohm, Vy w. res.
R—500,000 okhm pot.
Ro—470,000 ohm, Vs w. res.
Rys—680 ohm, Y, w. res.
R.—2200 ohm, 1 w. res.

432=—330,000 ohm, V5 w. res.

R Ry—10,000 ohm, Yy w. res.

Rirs Ry—2200 ohimn, V5 w. res.

R33—4000 ohm, 50 w. wirewound res. (with
slider)

R3—15,000 ohm, 25 w. wirewound res. (with
slider)

Ry—25,000 ohm, 10 w. wirewound res.
11, Rig—35000 ohm, 50 w. wirewound res.
(with slider)

Cy, Ca Cyy C5, Co, Cg, Cy, Cy, Crg, Cyzy Cia,

23, Co8, Ca1, Co0, Co1, Csz, Cpsy Cso, Cog—-01

ufd., 400 v. paper cond.

Cs, C'Ié C11, Cigy Cor—100 ppfd., 500 v. mica
cond.

Cig, Co1, Cop, Caa, Ceg—.005 pfd., 500 v. mica
cond.

Ci—3/30 pufd. trimmer cond.

C1g5—.002 ufd., 500 v. mica cond.

Ci1y—100 ppufd. var. cond.

Cuw—.002 pfd., 1000 ». mica cond.

Coo—10 pfd., 25 elec. cond.

Cuy, Copy, Ca1—.001 pfd., 500 v. mica cond.

Co, Cy3—50 ppfd. Ceramicon feedthrough

cond.

Coy, Cyg—.1 pfd., 400 ». cond.

Cy—8 pfd., 1000 v. paper cond.

Cui—4 ufd., 1000 v. paper cond.

CsA—IdOO ppfd. negative coefficient Ceramicon
cond.

Cur, Cys, Cyy. Cyo, Co—3/30 ppfd. trimmer
cond. (Philips “Hi-0”)

Ciy—150 pufd. negative coefficient Ceramicon

cond.
Ci5—160 ppfd. negative coefficient Ceramicon
d

cond.

Cy—325 pupfd. wvar. cond. (Hammarlund
MC-325M)

Cy5—600 pufd. negative coefficient cond. (three
200 ppfd. units in parallel)

Cy—33 pufd. Ceramicon cond.

Cyo, Css—50 ppfd.. 500 v. mica cond.

Cs1, Cos, Coo—8 pufd., 450 v, elec. cond.

X1, Xg—3500-4000 ke. crystal

S—3-pole, 5-pos. rotary sw.

S2 S5 Sey ST—3S.p.s.t. toggle sw.

S3—6-pole, 4-pos. rotary sw. (see text)

Si—2-pole, 5-pos. rotary sw. (v.f.0.)

Sy—2-pole, 5-pos. ceramic rotary sw.

F,, Fo—3 amp. fuse

CHy;—5-15 hy., 250 ma. swinging choke (Ken-
yon T-501)

CH,, CH;—15 hy., 75 ma. filter choke (Stancor
C.1002)

L,—55 t. #22 en. closewound on 1 5/16” dia.
form

Ly-—24 ¢+, 322 en. closewound on 1 5/16” dia.
form, tuned with 1" dia. brass slug

Li—13 t. 320 en. closewound on 1 5/16” dia.
form, tuned with 1”7 dia. brass slug (see text)

Li—6 t. 3£18 en. spacewound on 1 5/16” dia.
form, tuned with 1” dia. brass slug (see text)

Ls, Ls, Li, Ly—Millen 4300 series coils for 3.5
mc., 7 mc., 14 mc., and 28 mc. band. Jack-

mounted turret-
Link on 7 me.

bars removed and - coils
fashion around bandswitch,
cotl changed to 4 turns

Lg—22 t, #20 en. wound on 15" dia. grooved
ceramic form. Total coil used for 3.5-4
mec. range A; tap at 11 t. for 3.8-4 mec. range
B: tap at 12 t. for 7-7.3 mec. range C; tap
at 10 ¢, for 14-14.4 mc. range D; tap at 1615
t. for 28-30 mc. range E. All taps measured
from bottom end of coil

Li—6 t. #22 en. closewound at gnd. end of
L

']
Lnv—60 t. #24 en. closewound on 15/16”
dia. form
T\—Fil. trans. 5 v. @ 3 amps. (Thordarson
540-0-540 v.

T 21F03)
@ 250 ma.
(Surplus unit was used)

T,—DPlate trans.

Ty—Fil. trans., 6.3 v. @ 3 amps. (Thordarson
T 21F10)

T—Power trans., 350-0-350 wv. @ 90 ma.;
6.3 v. @ 6.5 amps.; 5 v. @ 3 amps. (Stan-
cor P6012)

RFC,, RFC,, RFC;, RFCy, RFC;, RFCyq—2.5
mhy r.f. choke

RFC,, RFCy;—Sece text

J1, Jo, Jo—=Closed circuit jack

J,—Coaxial socket

Pilot—6.3 v. pilot lamp

1—0-100 ma. d.c. meter

Vi—6J5 tube

Va Vi, Vi—6A4G7 tube

V—807 tube

Ve—6J6 tube

V—68A47 tube

Ve—35R4GY tube

Vo—6S8J7 tube

Vie—68SG7 tube

Vii—6L6 tube

Vie, Viz—VRI50 tube

Vi—35Y3 tube

September, 1949
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Under chassis view. The oscillator and NBFM portions are enclosed in box shields.

the 10 meter multiplier and the 807
socket. The other two wafers are for
the 807 plate coils, and are positioned
at the rear, in the center of the cut-
out space, on the extra 6” bolts. These
two switch sections are joined by small
aluminum sleeves %” in diameter x
1” long, drilled and tapped for the
bolts. These are 4-40 thread, and you'll
need a small tap for this. Adjacent to
the 807 socket is a bracket which sup-
ports the junction of the two through-
bolts, against which the sleeves are
tightened. The far ends of the 6” bolts
go through the rear of the chassis and
are locked by nuts run tight from each
side. This results in a fairly long
switch, but positions each wafer to
permit short leads.

The shield which supports one end
of the 807 plate coils extends the full
width of the exciter portion of the
chassis, and does not hold the band-
switch. It provides isolation of the
807 coils that are positioned below
the chassis top, and gives a nice sup-
port to one end of the coils by using
small angle brackets bolted to the
polystyrene strip. The other end of
the coils, the “B plus” end, is strapped
by a heavy bus and tied to RFC, and
bypass condenser for support. The
coils are arranged in turret fashion
around the two rear bandswitch waf-
ers, and can be installed quite easily.
The 10 meter coil should be mounted
and wired first, then the 80 meter coil,
followed by the 20, and finally the 40
meter coil.

The 807 is shielded from the socket
to the plate lead. This was accom-
plished by using sections of some old
tube shields cut to fit the space under

40 -

the chassis between the socket and
the chassis lip. The socket is sub-
mounted 2%”. An additional shield
with enough clearance for the bulb
of the 807 is bolted to the top of the
chassis. A few holes bored at random
in the lower section of the shield pro-
vides ventilation. This shielding, with
the addition of parasitic suppressors
results in completely stable operation
of the 807 on all bands.

The parasitic suppressors for the
807 consist of a small choke, RFC,, in
the grid lead, mounted right at the
terminals. This choke consists of 10
turns of #22 en. %" dia., self-sup-
porting. Some experimenting with
turns may be necessary in stubborn
cases, but our own troubles cleared
nicely with a choke of these dimen-
sions. In the screen, a 47 ohm resistor
is soldered right at the socket and
takes care of troubles there. The plate
suppressor, RF(C,, is wound with #16
tinned wire, %” in dia., turns spaced
the diameter of the wire. The coil is
self-supporting, and the 3-30 pufd. ce-
ramic trimmer C. is soldered across
it. The whole thing is mounted on the
807 tank condenser, and the trimmer
adjusted about half capacity.

The brass slugs used to tune some of
the coils (see parts list for coil data)
are not critical as to size. Any
diameter from 34" to a bit over
1” is OK. The ones used in this rig
are 1” long, but this isn’t important
either, just so they fit inside the coil
forms used without touching the leads
fed down inside the forms. The slugs
are drilled and tapped for the sup-
porting bolts which mount in the cen-
ter of the forms. Threaded brass rod
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of 8-32 size is récommended, and
should extend about 1” above the top
of the forms so the slugs can be
screwed up and down for tuning. The
bolts, and consequently the slugs, are
insulated from the chassis and ground,
ie., they are left “floating,” by ream-
ing a hole in the chassis directly un-
der the point where they come through
the bottom of the coil forms.

Each coil in the exciter unit, includ-
ing the xtal stage coil, is shielded by
a square aluminum can, with an open
top. Old 175 ke. i.f. transformer cans
serve this purpose quite well. Despite
the fact that each coil is at a different
frequency, some troubles were encoun-
tered; shielding the coils cleared any
tendency for the various stages to
“take off” by themselves, a tendency
aggravated by the high transconduct-
ance of the 6AGT’s.

Before cementing the turns to the
forms of any of the coils, line up the
multiplier stages, using a wavemeter
and flashlight bulb indicator. Some
slight adjustments in the spacing of
the turns of the 20 and 10 meter stages
may be necessary, but the actual turns
given in the coil table should be used
if you want to hit the various bands.

Testing and tuning is relatively sim-
ple, but as mentioned before a simple
absorption wavemeter is absolutely es-
sential. The v.f.o. output is always on
80 meters, and drives the 807 direct on
that band with more than enough ex-
citation. The “v.f.o.-xtal” switch can
be set for either operation. In the
v.f.o. position it connects the “B
minus” to the v.f.o., disconnects the
xtal stage cathode, and grounds the
grid of that stage. In the xtal posi-
tion it simply reverses the connections,
as shown in the schematic.

On 40 the v.f.o.,, or xtal, drives the
grid of the first 6AG7, and the grids
of the other multipliers are grounded.
The excitation should be set for the
middle of the band, on the v.f.o, and
the brass slug of the 40 meter coil
should be run up and down the
threaded rod until maximum brilliance
is shown on the flashlight bulb indi-
cator. Then check with the wavemeter
to be sure you've got the 2nd har-
monic! With the coils indicated no
difficulty should be experienced.

For 20 meter operation, throw the
bandswitch to that position and fol-
low the same procedure as with the
previous band. On 10 repeat the same
adjustments. After each stage is
aligned, the preceding stage should be
retuned slightly. Both the 20 and 10
meter coils, Ls, L,, require some adjust-
ment of the turns spacing to get maxi-
mum output. In all cases tune the
coils so that maximum drive results
to the 807 grid, as indicated when the
meter is switched to that circuit. As
each stage is tuned the grid drive will
drop slightly, but the result will be a
series of ‘“broadband” multipliers. A
word of caution: the 807 just won't
work properly unless the grid current
is at least 2 ma. on all bands. This
may require some tinkering with the

(Continued on page 165)
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CURIOSITY

Dravs the Crowd g
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By DON BARRY

The talk of the town —

inereased television sales

RECENT survey by Sylvania
z_ Electric showed that there are

- 4,600,000 families interested in
buying television sets, and 2,700,000
of these indicate that they will prob-
ably buy this year. Allowing for the
“dead-heads,” 1,580,000 of the latter
can be considered ‘“‘good prospects.”
And you? Well—all you have to do
is sell them.

And sell them is exactly what the
Atlas Appliance Co. in East Orange,
New Jersey, is doing by using an in-
genious window display designed to
attain other highly desirable results
at the same time—with no additional
bother whatsoever.

It seems that Mr. Herman Silber-
stein, owner of the store, located at
537 Main Street, had an extremely
perplexing problem common to all
television retailers throughout the
country. Video fans were crowding
inside the store to watch the pro-
grams, making it exceedingly difficult
to get to and wait on properly those
customers who were not discouraged,
or trampled, by the legion of onlook-
ers. Ray Ober, who operates a serv-
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this publicity stunt has

33 Y%, since opening game.

ice station opposite the Atlas store,
came up with the window decoration
idea for the solution. The germ of
the idea was then blown up until it
reached its present peak of perfection.
As can be seen from the illustration,

it is an imitation ballpark fence
around the imaginary ‘“Atlas Sta-
dium.”

At first, Mr. Silberstein and Man-
ager N. Leopold thought of many
ways in which they could accomplish
the desired effect before utilizing or-
dinary wallpaper, but all the other
methods were ruled out because there
was a curve in the window by the side
entrance. Regular wallpaper having
the appearance of vertical wooden
boards was used and was applied to
the glass with the standard paste used
by the trade. Then, knotholes of
many shapes and sizes were cut at
varying levels in the “wall” to accom-
modate all comers, no matter how
small or how tall. There is even a slit
near the bottom of the window which
is appropriately labeled “carriage
trade.” While I watched, a woman
with two children in a stroller stopped
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Spectators enjoying “‘today’s
game” through knotholes in
the “stadium fence” show win-
dow of Atlas Appliance Co.

to peer through one of the openings,
and the tiny passengers, not to be out-
done by mama, put their exclusive
“peep-hole” to good use. Luckily,
mama grabbed the stroller before it
toppled over.

Writing on the fence was done with
crayon and is typical of that found
on any fence, anywhere, where a
youngster discovers to his pleasure
that both a fence and a writing in-
strument are available to him simul-
taneously. If you’'ve ever seen a ball-
park fence, you’'ve seen the knotholes
labeled; that is, the youths applied
their names to the holes in hope of
reserving them for their own personal
use. Needless to say, these were not
omitted on the Atlas “fence.” Mis-
spelled words and backward S’s add
even more to the realism of the mas-
terpiece.

Seeing a specimen of the hieroglyph-
ics on the fence, a young woman
stopped in and, addressing Mr. Leo-
pold, said proudly, “Don’t you know
how to spell ‘Giants’ ?”

“Did you ever yet see a kid who
didn’t spell ‘Giants’ that way?” an-
swered the amused manager, “It's al-
ways ‘G-i-n-t-s” And that's why it’s
spelled that way on our window.”

Inside the fence, two television sets
are rigged up so that all “peepers”

(Continued on page 99)
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Mast Head ANTEN

By DANA A. GRIFFIN

Communication Measurements Lab..

Inc.

Any one of twelve antennas may be selected with

this system by pressing a button at the receiver.

ECEPTION of television pro-

grams has created an enormous
/ amount of interest in the sub-
ject of receiving antennas. This is due
to two factors: First, the problem of
securing sufficient signal strength in
fringe areas; second, the problem of
eliminating indirect path signals that
cause ghosts. Usually the two difficul-
ties do not occur together, but there

Fig. 1.

is a considerable number of places
where weak signals and ghosts are en-
countered as a two-fold problem on
one or more channels. Obviously, the
best answer to both problems is the
use of a separate antenna on each
channel that responds to one channel
only. This will provide the greatest
possible gain and the minimum amount
of interference from man-made noises

Circuit diagram of the complete switching system.
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(Above) Antenna switch with
cover removed. (Left) Bottom
view of the switch showing
the terminal arrangemeni for
connecting as many as twelve
300-ohm transmission lines.

of all types. Lastly the ability to
orient each antenna for a single sta-
tion permits the ultimate in ghost re-
duction. In short, all compromises are
eliminated with such a system.

The desire to secure adequate signal
strength over long distances has led to
the use of multi-element Yagi-type
antennas for single channels and the
use of broadband stacked arrays. An-
other difficulty arises in receiving lo-
cations where the stations lie in dif-
ferent directions, or where multipath
signals make it necessary to orient the
antenna or antennas for the reception
of each station. Two solutions of these
problems have been available hereto-
fore. One or two broadband antennas
are rotated by means of a motor, or
individual antennas for each channel
are permanently oriented in the de-
sired direction, and a multiplicity of
transmission lines is brought down
to a selecting switch at the receiver.

Both of these methods have decided
disadvantages. In the case of the ro-
tary antenna the process of orienta-
tion is slow. Furthermore, in inex-
perienced hands the antenna may not
be oriented properly. Capacity cou-
pling between the lines is a likely
source of trouble where a multiplicity
of transmission lines is brought
down to the receiver. In addition, a
large number of lines makes the in-
stallation unsightly and expensive.

The Select-O-Vision switching sys-
tem was developed by engineers at
Communication Measurements Lab.,
Inc., to provide a better solution to the
problem of securing adequate ghost-
free signals regardless of location.

This system is based on the use of

RADIO & TELEVISION NEWS



www.americanradiohistory.com

an antenna switch which is located on
or near the antenna mast. The switch
position is remotely controlled at the
receiver by means of 60-cycle pulses
which step the switch around to any
one of twelve sets of contacts. This
permits the use of twelve antennas.
Each antenna can be tuned and ori-
ented to do the best possible job on a
given TV station or in a given direc-
tion. The chief novelty of the Select-
O-Vision system is that no extra con-
trol cable is needed. The normal trans-
mission line serves two purposes. It
brings the signals down to the receiver
and transmits the 60-cycle switch po-
sitioning pulses to the antenna switch.

The drawing in Fig. 2 illustrates a
complete Select-O-Vision installation.
Only three antennas are shown for the
sake of simplicity. Additional anten-
nas can be mounted on the same mast,
or relatively short lengths of trans-
mission line can be run from other
masts to the mast-head switch. A sin-
gle coaxial or twin-lead transmission
line is brought down the side of the
building and into the building through
a window or other convenient means.
This line connects to two terminals on
the control box. A short piece of
transmission line is connected between
the other two terminals on the control
box and the antenna terminals of the
receiver.

Fig. 1 shows the schematic diagram
of the Select-O-Vision switching Sys-
tem. The control box is connected to
the 115 volt, 60-cycle line. The 24-volt
secondary of the power transformer is
connected to the transmission line
through the isolating r.f. choke coils.
The 24-volt, 60-cycle power is kept
out of the input circuit of the televi-
sion receiver by means of the blocking
condensers. These condensers pass the
signal with practically no loss, but of-
fer a high impedance to the 24-volt
output of the power transformer. In-
asmuch as the primary of the power
transformer is normally open, no cur-
rent is drawn except when the control
switch is closed to actuate the mast-
head switch. For this reason, operat-

Outside view of control box showing the receiver and
antenna terminal strips. The pendant switch ("’control
unit” of Fig. 1) is at the lower left of the picture.

Fig. 2.

ing costs will not run over twenty-five
cents a year. The control switch is a
pendant type on a 6-foot flexible cord,
permitting it to be placed at any posi-
tion convenient to the set user.

The 24-volt a.c. pulses are sent up
the transmission line through r.f. iso-
lating chokes to the winding of the
stepper type relay. Every time the
relay is closed, it operates a ratchet
which, in turn, advances the rotary
switch arm 30 degrees. The switch is
a twelve-position, 2 pole unit employ-
ing a novel arrangement of slip rings
and wide-spaced contacts to keep the
line balanced and the losses low. Two
blocking condensers are used to pre-
vent the antenna from shorting the
line from a 60-cycle standpoint. These

Drawing of a complete Select-O-Vision installation.

condensers have a low reactance to
the signal but a high reactance to 60
cycles, so that all of the latter current
flows through the actuating relay
winding.

Two of the photographs provide out-
side and inside views of the control
box. This box should be located as
close as possible to the receiver. The
pendant switch can then be put within
easy reach of the person operating the
receiver, so that he can quickly shift
antennas as he changes channels. No
switch position indicator is provided,
as the picture on the sereen is the best
possible indicator of antenna selection.
This is particularly true with anten-
nas designed to operate on a single

(Continued on page 157)

Inside view of control box showing the rf. chokes for
isolating the incoming signal from the 24 v. secondary.
The control box is labeled "power unit” in Fig. 1.
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“An Inexpensive PHOTOELE TRIC

Fig. 1. Front and rear views
of the indicator control unit.
It contains a power supply.
relays. switches. and indi-
cator lights. Front panel
controls are, (left to right)
top row. PL,, PL., and 5.
Bottom row. Si PL: and Ss.

By CHARLES M. THORNE

Infrared filter provides black light operation

in this easy-to-build phetoelectric alarm system

* PHOTOELECTRIC device suit- The effective range of the device
f able for use as an effective bur-  described herein is limited only by the
.glar alarm requires a sensitivity  intensity of the light source. A two-
much greater than is attainable in the candlepower, three-watt automobile
conventional one-tube circuits. At the instrument panel bulb, used in con-
same time it should be economical to junction with a three-inch projection
operate, simple to adjust, and as near- lens, gives a range of over 300 feet.
ly foolproof as it can be made. The total power consumption of the

Fig. 2. Schematic diagram of the receiver-amplifier unit.
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R,—10 to 100 megohm, Yo w. res. (See text) R-—1600 ohm, 5 w. res. (See text)
Ry—3 megohm, Y45 w. res. R¢—200 ohm, V4 w. res.
Ry—1 megohm, Y5 w. res. Ri;—1800 ohm, 5 w. res.
R,—33,000 ohm, V5 w. res. V1—923 phototube
R;—1350 ohm, 5 w. res. Vo—185 tube
Rg, Re—Dual pot. (IRC 3267 or equiv.) Vo—354 tube

{See text)

BURGLAR
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system is less than 25 watts. If greater
range is desired, or if several mirrors
are to be used, a larger automobile
bulb may be used with a consequent
increase in power consumption. Only
one control is necessary, and once set
this seldom needs further attention.

DPeseription

This alarm was constructed in three
units to permit the utmost versatility.
The indicator-control unit was built
into an attractive, gray, wrinkle fin-
ished cabinet to be placed in a con-
venient location in the home. This
unit contains the power supply, relays,
switches, and indicator lights. The re-
ceiver-amplifier was built into a
3"x4"x5" utility cabinet which houses
the condensing lens and phototube, the
amplifier tubes, the bleeder resistors,
and a sensitivity control. The third
unit, the light source, contains the
light, infrared filter, projection lens,
and a filament transformer to supply
six volts to the light. The instrument
panel bulb (#55) would require only
a half-ampere transformer. A 32-
candlepower spotlight bulb would re-
quire a 4-ampere transformer.

Construetion

Construction is not difficult since no
special precautions are necessary. The
tubes were mounted on a 3%"x3%”,
sheet of metal, one side of which was
bent over so that it could be bolted to
the removable side of the cabinet. The
metal need be only stiff enough to
support the three tubes. A terminal
board to hold the resistors and the
sensitivity control was also mounted
on the same panel. The phototube
was mounted at the rear of the cabinet
so that the condensing lens could be
mounted directly to the cabinet, with-
out requiring an extension. Parts
were located in such a way that all
light passing through the lens would
reach the phototube.

RADIO & TELEVISION NEWS
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Two Amphenol outlet sockets and a
three-prong Jones socket were
mounted on a strip across the back of
the indicator unit. One outlet pro-
vides power to the light source when
the system is turned on. The second
is for an additional alarm such as a
bell or buzzer, or for illuminating the
yard by floodlights when an intruder
interrupts the beam. A Jones plug,
on the receiver-amplifier cable, plugs
into the three prong socket.

Operation of the system is described
as follows. Light striking the photo-
tube causes a current to flow through
R, (Fig. 2) overcoming the negative
bias on V., and allowing that tube to
conduct. Current flows through R, and
biases V, so that the plate current is
insufficient to close relay RL, (Fig. 3).
When the light is interrupted, V. is cut
off, removing the bias on V;, and caus-
ing RL, to close. This relay energizes
RL. (Fig. 3), which is wired to be
self-locking, providing a continuous
alarm until the reset button, 8. is
pushed. A warning light is also placed
on a second set of contacts of RL, to
indicate always when the beam is ac-
tually being interrupted.

To minimize any tendency of grid
current, V. is operated at reduced fila-
ment voltage, permitting a grid leak
of up to 100 megohms. The higher the
value of this resistor, the greater will
be the sensitivity. The dual potentiom-
eter may be of any value from 50,000
ohms to one megohm. The “taper” of
the two units must be identical, how-
ever.

The wiring should be carefully
checked before any power is applied
to the system. The pilot light will
act as a fuse to protect the rectifiers
but will probably not protect the tube
filaments if the bleeder circuit is in-
correctly wired. When the system is
first turned on, the voltages should be
checked to see that none of the tube
ratings are exceeded. A voltage of 2.5
to 2.8 volts across the filament of the
354 will indicate that the bleeder cur-
rent is correct. The bleeder current
may be reduced by increasing R up to
1800 ohms, or it may be increased by
lowering this resistance to 1300 ohms.
Any change, within these limits, will
not appreciably alter the operation of
the system.

When testing the operation of the
completed alarm, shield the phototube
from all light and adjust the sensi-
tivity control until relay RL. just
closes. Aiming the phototube at a
light should then cause RL. to open.
Shielding the light from the phototube
should cause RL, to close immediately.
If there is excessive delay a smaller
capacity of C, may be used. The pur-
pose of this condenser is to prevent
RL, from chattering, and its optimum
value will depend on the resistance of
RL, and the amount of “B-" ripple.

A diagram of the light source is
shown in Fig. 4. A good-quality pro-
jection lens should be used and the
light bulb carefully located at the fo-
cal point. This point can easily be de-
termined by moving the light toward
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R,—25 ohm, 1 w. res.

‘Ry—300 ohm, 1 w. res.

Cy, Co—40 nfd., 150 v. elec. cond.

Co—25 pufd., 300 v. elec. cond.

Ci—.5 nfd., 50 v. cond. (See text)

RL,—D.p.s.t. relay (close at 2 to 6 ma.)
(See text)

RLy—S8.p.s.t. relay, 115 v. a.c.
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Rect.—75 ma. selenium rectifier

PLy—2 »., 60 ma. pilot lamp (Sylvania #S549
or equiv.

PL,, PLs—6 w. 115 . pilot lamp

S1—S.p.s.t. toggle sw.

So—38.p.s.t. push switch normally closed

Sy—38.p.d.t. toggle sw. (center off )

Fi—1 amp. fuse

Fig. 3. Wiring diagram of the indicator-control assembly.

or away from the lens until an image
of the filament is projected on an
object about one hundred feet, or
more, away. The infrared filter, if one
is used, should be removable so that
the light and the mirrors may be ac-
curately aimed with white light.
High-quality polished mirrors must
be used and kept clean if full advan-
tage is to be obtained from the system.
The receiver should be located in such
a way that it cannot ‘““see” the lights
of passing automobiles, street lights,
or other sources of unwanted light.
The reader is referred to the June,
1948, issue of Raprio News for a gen-
eral discussion of photoelectric devices
and their applications. The system
installed by the writer uses five mir-
rors to completely surround the house
with an invisible beam.
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1—TFilament trans. (See text)

1—-2" dia. condensing lens, 3" focal length

1—3" dia. projection lens (perferably com-
pound

Fig. 4. Light source assembly. Unit
contains the light, infrared filter, pro-
jection lens., and a filament transformer.

Fig. 5. Front and rear views of the re-
ceiver-amplifier assembly. This unit
houses the condensing lens and photo-

tube, the amplifier tubes, the bleeder
resistors, and a sensitivity control.
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A conventional sweep genera-
tor suitable for visual alignment
of AM, FM, and TV receivers.

By HOWARD E. ANTHONY
The Heath Company

Design characteristics desirable in a sweep generator
and how such a generator may be used in TV servicing.

T ELEVISION has hit us all with a
terrific impact—barely two years
ago it was still in the laborato-
ries. Now over a million sets must be
serviced, with probably two million
more sets added this year. Obviously,
TV servicing equipment is needed by
every progressive service organization.

Let’s consider the requirements. A
television receiver consists of a tuner
covering a spectrum ninety times as
wide as the broadcast band, an FM
sound superheterodyne receiver, an
AM picture superheterodyne receiver,
horizontal and vertical sweep circuits,
and high and low voltage power sup-
plies.

The if. sections must pass a band-
width of 4% mc., and the adjustment
of this is today the service technician’s
most difficult job. This i.f. channel
must amplify a bandwidth three times
as wide as the entire broadcast band,
and yet it must keep out frequencies
on either side. Some form of visual
alignment is a necessity, and the sweep
frequency generator was developed
for this purpose.

The balance of the TV receiver of-
fers no difficult service problems and
requires no special equipment (other
than voltmeters capable of measuring
the high voltages encountered). The
r.f. and oscillator sections are best
aligned on the actual stations wher-
ever possible. Most service technicians
are familiar with, and equipped for,
FM servicing, and the power supply

46

and multivibrator sections respond to
normal voltage checking.

A sweep generator should cover the
entire TV range of frequencies, have a
sweep width of over 10 mc., have some
means of identifying by marker any
portion of the trace being viewed, and
have a sufficient output to allow stage-
by-stage alignment.

A first problem of the design of a
sweep generator is covering the wide
range required and, at the same time,
sweeping the center frequency of this
range sufficiently for observation of
the response of any channel of the
television receiver and providing also
the same sweep width for the i.f. fre-
quencies. Electronic sweep with a re-
actance tube is eliminated; first, be-
cause of its limited sweep width (about
4 me. at i.f. frequencies) and, second,
because of its lack of linearity.

Elimination of this method leaves
only some form of mechanical sweep
which can be capacitive or inductive.
Capacitive sweep requires a consider-
able capacity range to obtain the re-
quired width and becomes extremely
critical in adjustment and costly in
construction. Thus, mechanical in-
ductive sweep is the logical type. A
simple application would be to place
an aluminum cup on a speaker voice
coil and mount the speaker so the cup
is in the same plane and near the tank
coil of the master variable oscillator.
Applying 60-cycle a.c. current to the

speaker voice coil forces the alumi--
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num cup closer to and away from the
tank coil at the 60-cycle frequency. As
a greater voltage is applied, the cup
travels farther each way. Thus the
actual inductance of the coil is varied
and with it the frequency. By calibrat-
ing the voltage applied to-the voice

coil in terms of sweep frequency
width, a scale can be established.

" In selecting mechanical inductive
sweep, the choice of the master oscil-
lator frequency is important, as it is
not feasible to have more than one
master oscillator coil and sweep
speaker assembly. To cover the fre-
quency range, it is obvious that a por-
tion of the range must be covered by
beat frequencies obtained by beating
the master oscillator against a fixed
oscillator and using the sum or differ-
ence frequencies. It is possible to se-
lect one master oscillator range and
one fixed frequency by which, using
both the sum and difference frequen-
cies and the fundamental, the entire
band is covered. This, however, results
in such a confusing assortment of fre-
quencies being present at the output
that the average user is completely
baffled as to which is the correct one.
By properly selecting the variable and
fixed oscillator frequencies, the equiv-
alent of all fundamentals can be
achieved. The master oscillator should
be at the high end of the range, thus
placing its harmonics far beyond the
present TV band. The fixed oscilla-
tors are selected to allow only the dif-
ference frequencies to fall in the TV
band and, thus, all except the desired
frequencies are eliminated.

In the TV sweep generator shown,
the master oscillator range is 165 mec.
to 220 mc. Fixed oscillator frequencies
are 165 mc. and 275 mc.; thus the dif-
ference frequency between 165 mc.
fixed oscillator and 165—220 mc. vari-
able oscillator is 0-55 mc., while the
sum frequencies, 330 to 375 mc., are
beyond the limits of the TV band
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Likewise the difference frequency be-
tween 275 mc. fixed and 165 to 220 mc.
variable oscillators is 55 to 110 mc.,
while the sum frequencies are again
beyond the present TV band. By con-
trolling the fixed oscillators with a
switch and switching only to the one
in use, shutting off both when the
master oscillator band is being used,
the equivalent of band switching fun-
damentals is achieved.

Marker Ydentification

As the visual trace being observed
on the oscilloscope is five or more
megacycles wide, the actual location
of the peaks of the several if. stages,
as well as sound and picture carrier
locations, is necessary. To establish
these locations, some form of marker
is required which can be moved
through the trace at will and give the
accurate location of all points in the
trace. An additional oscillator can be
used but with several disadvantages:
One, the oscillator beats with the
sweep master oscillator, causing con-
fusing beats and false locations; two,
the oscillator produces harmonics
which give the same indication as the
fundamentals and also produces beats;
and three, the indication given by an
oscillator is usually quite wide, result-
ing in uncertain locations.

One and five megacycle crystal os-
cillators have been used, but here
again confusion reigns—the twentieth
or more harmonic of one megacycle is
extremely faint, and the uncertainty
of a 5 me. harmonic pip being the 20
or 25 mec. point usually takes unneces-
sary service time to definitely ascer-
tain, and, in addition, this oscillator
does not identify the peaks between.

The only logical and certain marker
is the absorption type, which consists
of a tuned circuit connected to the
output of the sweep generator cover-
ing the range to be identified. A tuned
circuit effectively absorbs the output
of the generator at its resonant point,
" and causes a small “V” shaped pip to
appear in the trace at the frequency
removed. One main advantage of the
absorption type is that it works only
at the one fundamental frequency.
Further, it removes a clean pointed
pip indicating the exact frequency. By
using a potentiometer in the primary
of the tuned circuit, the amount of ab-
sorption, and thus the size of the pip,
can be controlled. (See ‘“Build This
Absorption Type Marker” by Guy
Dexter in the June 1949 issue of RADIO
& TELEVISION NEWS.)

A marker indication is necessary
primarily in the i.f. frequencies where
the several stages must be identified,
and thus it should cover 19 to 40 mc.

Because the gain of i.f. stages in TV
is greatly reduced to widen the band-
width, high output from a sweep gen-
erator is essential. In the unit shown,
transmitting type triodes were used to
obtain this output which is in excess
of 1% volt on all ranges. High output,
however, requires control necessitat-
ing a step type attenuator with a ten-
thousand to one range.
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Fig. 1. A sketch showing a few of the many uses of a properly de-
signed sweep generator when used in visual alignment techniques.

AM modulation is provided as a con-
venience in signal tracing television
receivers and also in trap alignment.
This AM is produced as 400-cycle saw-
tooth audio by a neon oscillator.

Sweep voltage for the horizontal
amplifier is taken from the same point
that supplies the internal sweep
speaker and a conventional phase
shifting network is provided.

Use of TV Sweep Generator

Connection between the sweep gen-
erator and the TV receiver should be
made with shielded cable, with the
shield grounded at each end. An ad-
ditional short, flexible braid ground
should be used between the chassis of
the two instruments. Horizontal sweep
voltage should likewise have a shield-

(Continued on page 152)

An gluminum cup driven by a loudspeaker
at 80 cycles is used as a mechanical induc-
tive sweep. This cup is located near the
tank coil of the master variable oscillator.
Thus. the actual inductance of this coil is
varied and with it the frequency. Photo
below shows position of speaker on chassis.

Top view of the chassis of the sweep generator shown on previous page.
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Mac's RADIO
_k SERVICE SHOP

By JOHN T. FRYE

BARNEY TALKS A.C.-D.C.

"AC peered through the open
N door of the service depart-
2 — ment and saw the lanky form
of Barney, his apprentice, silhouetted
against the bright September morning
sunlight that was pouring through the
front windows of the service shop.
“Oh, Mr. Gallagher,” Mac called,
“as soon as all of the pretty little high
school girls have passed on their way
to school, would it be too much to ask
you to come back here and help me
get out a batch of these a.c.-d.c. sets W
Barney heaved a big sigh as he re-
luctantly turned away from the win-
dow. I
“Only a man without the least shred
of poetry in his soul could say a thing
like that,” he muttered bitterly. “To
ask me to turn my thoughts away
from—well, from what I was thinking
about—to a consideration of a.c.-d.c.
receivers is to suggest a transition
from the sublime to the ridiculous.”
“Spoken like a veteran service tech-
nician!” Mac applauded. “Cussing the
a.c.-d.c. sets is the badge of the radio
man who has really ‘arrived.’ It serves
the same purpose as the complaint of
the kid who has just returned from
his first year away at college to the
effect that the old home town is dead
and ought to be buried. Sort of shows
you are sophisticated, you know.”
Barney looked sharply at his em-

ployer. “You trying to pull my leg?”
he demanded suspiciously.
«Perish the thought!” Mac said

blandly.

“Do you like a.c.-d.c. sets ?” Barney
wanted to know.

«“Well, I like to eat; and so-called
a.c.-d.c. receivers furnish me with a
very sizable portion of my bread and
butter.”
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“Why do you say ‘so-called’ a.c.-d.c.
sets?”’

“It was a poor choice of words.
They will work on either 110 volts of
alternating or direct current; but not
many of them have an opportunity to
function on d.c. The main idea in the
original design of the circuit was to
get rid of the power transformer and
so reduce the bulk, weight, and cost,
all in one fell swoop. It happens,
though, that subtracting parts is not
good sales psychology. The salesman
likes to be able to tell the customer
about the ‘extra’ features that have
been added. That is why, instead of
saying ‘This receiver has no trans-
former, he says, ‘Now here is a re-
ceiver that will work on either alter-
nating or direct current.’”

“Of course,” Mac mused, ‘“here in
the United States, the likelihood that
the ordinary individual would ever
have occasion to plug his set into a
110 volt d.c. main is about as remote
as that of his using his electric razor
to take the fuzz off peaches; but the
fact remains that it could be done.”

“T notice that the sets we get in
that use 25Z5’s, etc., seem to have less
tube trouble than the ones using
either the 35Z5 or the 35W4 strings.
Why is that? Can’t we make tubes
as good now as we used to make
them ?”

“I'm glad you noticed that,” Mac
gaid. “It is encouraging to know
there are rare occasions when an ob-
ject does not have to be edible or
wear skirts to attract your attention.
In the first place, you must know
that it is the heavy first surge of cur-
rent .that flows through a cold fila-
ment that does the most damage.
When the filament is cold, its resist-
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ance is only a fraction of what it is
when the tube is at its proper operat-
ing temperature. The heavy current
that flows when the set is first turned
on and the magnetic fields accom-
panying such currents cause the loobs
of the filament to writhe inside the
cathode sleeve and produce fractures
of the filament wire.”

“Yeah, but the 25Z5 draws 300 mils
of filament current, while the 3923
and the 35W4 only take 150 mils,”
Barney pointed out. “It looks like the
2575 filament would be the one doing
the most wriggling.”

“Quite true, but remember the
heavy-current type always uses a re-
sistor in series with the filament
string to make up for the difference
between the total tube voltages and
the line voltage. -Sometimes this resis-
tor is in the line cord; sometimes it is
in the form of a ballast tube inside the
set; but it always serves to remove
the shock of that first current surge
from the tubes. When the set is first

.turned on, most of the voltage ap-

pears across this resistor; then, as the
tube filaments gradually warm up and
increase their resistance, the voltage
division gradually shifts to the proper
proportion between the line resistor
and the filament string.”

“Which is better: the line cord re-
sistor or the ballast tube?”

“Fach has its advantages. The line
cord resistor serves to put the heat
dissipated by the voltage dropping re-
sistor outside the cabinet, and this in-
creases the life of the filter condens-
ers and other units adversely affected
by heat. On the other hand, the line
cord will not take too much abuse -
without the resistance element break-
ing. What is more, we always have
the amateur ‘fixer’ who decides he
does not need all of that long line
cord on his receiver and proceeds to
cut off two or three feet of it; and
then he wonders why his tubes burn
out so quickly. While the ballast tube
releases all of its heat inside the cabi-
net, it is usually a better deal if the
set is to be carried about much or
plugged in and out quite often.”

“Would you say the fact that no se-
ries resistor is used with the 150 mil
type of tube accounts for their shorter
life ?”

«Not altogether. These tubes are
an improvement over the former
types in the particular respect that
they have more efficient filaments.
Since they draw only half as much
current, and since the wattage con-
sumption is equal to the product of
the voltage and the current, a string
of 150-mil tubes will twirl the watt-
hour-meter only half as fast as a 300-
mil string. On the other hand, the
filaments of such tubes are smaller, or
at least more fragile, and they are
subject to filament failures more often
than the older tubes.

“But you are the fellow who is
knocking the a.c.-d.c. receivers,” Mac
broke off. “What else is wrong with
them outside of the fact that they
help us sell a lot of tubes 77

(Continued on page 156)
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By OTTO L. WOOLLEY. WOSGG

and modulator.

MONG the other popular tubes on
Z_ the surplus market is the 829-B

- - twin tetrode. In reviewing the
specifications and performance data
for this tube, the question arises as to
the possibility of self modulation
through the common cathode and
screen circuits, by operating one-half
of the tube as a conventional “Class
C” r.f. amplifier and operating the
second portion as a power audio stage.

The diagram shown herewith is a
circuit used to investigate the afore-
mentioned possibility in actual prac-
tice. Modulation is possible with this
setup. The circuit constants shown
are not to be considered optimum in
any case, but are the result of con-
struction with parts on hand. How-
ever, the circuit as shown has been
used a few times for local 10-meter
roundtables, and the reports have
been better than anticipated, consid-
ering the strictly experimental con-
struction.

As the diagram shows, a 6SN7 is
used as a cascade amplifier—trans-
former coupled to one 829-B grid as
an audio power stage. A T-17-B car-
bon microphone was used in the in-
terest of simplified speech section con-
struction. In the r.f. portion, a 6L6
doubles a 40-meter crystal to give 20-
meter drive to the 829-B. Doubling
is also done in the final stage to elimi-
nate any self-oscillation tendencies
that might give rise to misleading

(Continued on page 98)
—

Circuit diagram used to check the per-

formance of the 829-B as a self-modulating

tube. One-half of the tube is used as a

conventional “Class C” r.f. amplifier and

the other half as a power audio stage.
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Experimental setup used to
test the possibility of in-
ternal modulation of the
829-B tube. Across the
front are the meter, 6SN7
speech tube, and the 6L6
oscillator. In back of the
6SN7 is the audio trans-
former. The iron core filter
chokes are mounted on the
back of the vertical panel.

The 829

A novel method of using a single 829-B as an r.f. amplifier

The common cathode and sereen are modnlated.

o

~e

R3

R.F.
OUTPUT:

T2

vé
VRI50]s R

|

)
I

Ri2 +300V.

R—100,000 ohm, Y3 w. res.
Ro—220 ohm, 10 w, wirewound res.
R,—27,000 ohm, 2 w. res.

R,—500 ohm, 1 w. res.

R;—15,000 ohm, 2 w. res.

Rg—1000 ohm, wirewound pot.

R, Re—1500 ohm, V5 w. res.
Ry—270,000 ohm, Y2 w. res.

Ry ;—470,000 ohm, 5 w. res.
R{;—2000 ohm, 20 w. wirewound res.
Ri5—2500 ohm, 10 w. wirewound res.
C1—100 ppfd. midget mica cond.

Co, C;—.002 ufd. @ 400 v. cond.
C+—50 pufd. midget var. cond.
C;—150 pufd. midget mica cond.
Ci—.005 pfd., @ 400 ». cond.

C;, Cg, C10—.001 ufd. @ 400 v. cond.
Co—35 uufd. var. cond., double spaced

—300 V.
-

C11, C1—.01 pfd. @ 400 v. cond.

Ci13—.02 ufd. @ 400 ». cond.

Li—12 t. #22 en. closewound on 14" dia.
slug-tuned form

Ly—B & W 75 w., 10-meter coil, end link

REC,, RFCy, RFCy—2.5 mhy. r.f. choke

CH,—150 ma., 350 ohm filter choke (see text)

CH>—40 ma., midget filter choke

T—Single button mic.-to-grid trans.

T—Interstage trans., 3 to 1 ratio.

Xtal—7.0 mc. band crystal to quadruple to 28
me, phone band

J1—2-circuit mike jack

One-—3 v. “A” battery

V,—6L6 tube

V,—829B tube

Va—6SN7 tube

Vi—VRI150 tube
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A Pocket Signal Tracer

By
J. L. BARBER

PP WHIS little instrument is just the
size of an ordinary flashlight,

- - but it will follow a signal all the
way through the r.f., i.f. and a.f. sec-
tions of a standard broadcast receiver.
It is sensitive enough to pick up a
signal from a local broadcasting sta-
tion without the benefit of any other
attachments, and yet it requires no
batteries or other source of power.
It can be carried in the pocket as
readily as a physician’s stethoscope
and since it does not need any outside
source of power, it is immediately
available for use under any circum-
stances.

‘It can be constructed by anyone
with average ingenuity and requires
the purchase of very few parts. A
flashlight, similar to the one pic-
tured, a slide switch, a crystal diode,
a small condenser, and an alligator
clip just about completes the list of
components. It does require a good
high impedance set of phones or a
sensitive microammeter, or both, for
satisfactory operation.

To start with, procure a flashlight
of the type issued to Navy personnel.
It should have straight sides for easy
assembling, and it is important that it
be made of material that can be
worked without too much trouble. It
does not have to be metal, but the one
in the picture was metal with a
threaded cap on each end. All the “in-
sides’’ should be removed and then the
switch is carefully taken off. The
hole left by the removal of the switch
should be enlarged to accommodate
the slide switch. If a small enough
switch can be obtained, it may not be
necessary to enlarge this hole. In
making the instrument in the picture,
the switch was purchased in a surplus
store and it happened to be quite
large. This switch may be attached
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with screws or sheet metal screws but
in either case it will look better if a
nickel or black plate is used.

Although the parts list calls for sin-
gle-pole, double-throw switch with
neutral position, this is not easily ob-
tained. If, however, one of the well-
known Stackpole switches is used, the
neutral position can be improvised.
The top is removed, the steel ball
taken out, and the top replaced. The
switch will not snap into position with
this ball removed, and all that re-
mains to be done is to mark the point
at which the switch is in neutral posi-
tion.

Next, a piece of tubing (bakelite,
plastic, or paper) two inches long by
1 inch in diameter is wound with 90
to 100 turns of Number 30 enameled
wire. About 15 turns of the same wire
is wound close to one end of the larger
winding or over one end with Scotch
Tape insulating the first winding from
the second. This coil is intended to
tune to a local broadcast station. The
coil specified tuned to the 1400 kc.
region but if your closest station is not
in this region, the coil will have to
be varied accordingly.

The next item is the small variable
condenser, C.. The one used in the
circuit was sold in army surplus stores
for less than ten cents. It is marked
ARC 10543, but it is not necessary to
use one of these. One of the small
trimmer condensers, made by the . W.
Sickles Co., can be used. It will
not slip inside the case but will have
to be mounted on the end. Since it is
not necessary to tune this circuit
regularly, a padder condenser may be
used. When a padder is used more
experimentation may be necessary to
get the circuit to tune in the right
range, however, it should not be a
serious handicap.
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A piece of aluminum or brass strip
1/16” thick by %" wide by 2” long is
bent at right angles at a point %”
from one end. At a point 3%” from
the end of the 3% ” leg, drill a hole %"
in diameter. About %" from the end
of the long leg, drill two holes to clear
6-32 screws. This angle is the bracket
that mounts the coil form to the end
of the case where the jack is located.
A similar hole must be drilled in the
blank end of the flashlight case. This
allows the phone jack to go through
both the angle and the head piece,
fastening them together. The long end
of the angle with the two holes should
be cambered slightly to fit securely
against the curve of the bakelite form.
Two matching holes are drilled
through the bakelite in such a way
that when the three pleces are as-
sembled, the bakelite form will ex-
tend centrally into the flashlight case
when the end piece is screwed in place.
The condenser is attached to the oppo-
site end of the coil form. If the build-
ers plan to use a condenser mounted
outside the case, some consideration
should be given to the over-all length
of the assembly relative to the length
of the flashlight case. It should be re-
membered at this point that the phone
jack, the coil form, and the condenser
all have to go between the back end
of the case and the slide switch. If
necessary, the length of the coil form
may be cut down, but if a padder or
the specified variable condenser is
used it will slip inside the case and
the dimensions can be held for most
standard straight-sided flashlights.

The condenser shown was attached
with one “hook screw” which hooked
into the side of the coil form and ex-
tended through the condenser mount-
ing plate. On the other side an angle
clip was screwed to the side of the
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coil form and extended over the con-
denser mounting plate in such a way
that it was held securely. It is not
important how the mounting is made
but it is important that it be held
rigidly.

Next, the reflector is fitted into its
holding ring but in the reverse posi-
tion that it has in a flashlight. This
usually requires a ring to take up the
space normally occupied by the edge
of the lens. This ring may be made
of any material. It may be a regular
spacing ring or washer or it may be
something soldered to the edge of the
reflector. (This would be on the under
side of the rim as the reflector nor-
mally is positioned in the flashlight.)
In the instrument as constructed, a
narrow piece of Beldem woven wire
ribbon was solderecd to the rim. A
piece of tinned Belden ribbon also
makes an excellent lead for the
ground clip. One end of a piece about
five inches long is soldered to the side
of the reflector and the other end is
spread and soldered in the spread po-
sition. It may then be drilled for the
screw of an ordinary clip or an alli-
gator clip, if preferred.

A piece of bakelite 3%” diameter
and about 1%” long is squared on the
ends and the outside of one end is
tapered slightly. This taper is so small
that care should be taken so that the
tube does not fit too loosely in the
socket of the reflector. It can be done
with a file and only sufficient bakelite
should be removed to allow the end
of the tube to be wrung into the lamp
socket of the reflector. The fit of this
tube in the socket is important be-
cause of the method of assembly which
will be described latér. When it is
firmly in place, it should project out-
side the reflector socket about %” to
%”. An all metal phone tip plug, of
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This handy test instrument can be used for

signal tracing in the r.f., i.i., and a.f.

of any AM receiver.

Left. assembled, and right, disassembled view of tracer.

the solderless variety, is inserted in
the tapered end of the tube. If the
tube has %” diameter hole, this can
be accomplished without too much
trouble but the phone tips have a
slight knurl and it is wise to run a
drill into the end of the tubing to be
sure the hole is up to size. It is also
a good idea to warm the tube before
pressing the tip into place. This fit is
permanent as the tip does not need to
be withdrawn.

With the coil unit mounted on the
end of the flashlight case by means of
the jack and with the condenser and
phone tip in place, it is time to start
making the electrical connections. The
wiring diagram should be self-ex-
planatory and while there is nothing
critical about it, the usual precautions
followed in wiring radios should be re-
membered. Don’t use more wire than
is necessary, don’'t use anything but
rosin flux, don’t get too much solder
on any joint, and avoid cold soldered
joints.

Place the 500 pxfd. condenser inside
the 3%” tube and slip the pigtail
through the phone tip. Draw it down
into the tip as close as possible, and
wind one turn around the back of the
thread, cut off the excess, and put on
the cap. This tip unit and the slide
switch are attached to the rest of the
apparatus only by the wires which
connect them. Leave two to three
inches of slack in the wire between
the tip assembly and the slide switch
for later assembly purposes. In the
instrument built by the author, the
crystal diode was taped to the side
of the coil tube. It probably would
have been better if it had been along
side of the slide switch.

With all the parts assembled as il-
lustrated, the unit should be tested
and tuned before being put into the
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case, as there is no way of tuning it
after it is enclosed. Attach an antenna
to the tip and a good ground to the
metal frame. With the slide switch
in position No. 1, tune in a local sta-
tion. If there is no station close by, a
good outdoor antenna may be re-
quired. When working in the i.f. sec-
tion, move the slide to the neutral
position, and when in the audio, move
it all the way forward to position No.
2. If a signal generator is available,
no antenna will be necessary.

A word about inserting the unit in
the case is necessary at this point. The
assembly, complete as shown in the
picture, is dropped through the case
until the end with the jack reaches
the end of the barrel. The whole thing
is then carefully rotated inside the
barrel ‘until the end of the flashlight
case is screwed up tight. Next, the
slide switch is worked through the
hole in the side and screwed down
fast. The reflector is then slipped
over the tip end and the holding ring
passed over one reflector and screwed
tight. Grasp the tip itself and pull it
through the socket hole in the reflec-
tor working it fast by twisting it
slightly while drawing it through.

When tuning the device before put-
ting it in the case, some means should
be used to avoid body pickup. This
can be done by holding it with a piece
of bakelite or other similar material.
If it is desired to use the instrument
for making indicating measurements
of the signal, a good meter will be
necessary. It should not be greater
than one milliampere full-scale, but
for really satisfactory results, a 0-50 or
0-100 microammeter should be used.

The meter should be mounted in a
case with a wvariable resistance to
keep the meter on scale. When using
the more sensitive meters, extreme
care must be exercised to avoid dam-
aging the meter. A good idea is to add
a push-button circuit to the meter

(Continued on page 163)

Fig. 1. (A) Complete circuit of the
signal tracer. (B) Suggested circuit
for using meter in place of phones.

G2 )| PROBE

INPUT R':E'_'_C s
: @

(8
Ri—50.000 ohm pot.
C1—15-50 pufd. var. cond.
Cr—500 pufd. ceramic cond.
L,\—15 t. 330 en. wound over one end of L,
L~—100 t. #30 en. wound on plastic, bakelite,
or paper form 1” dia., 2” long
§—Normally open push-button sw. (H & H
No. 3392)
S—S.p.d.t. slide sw. (with neutral pos.)
J,—Open circuit phone jack
M,—0-50 microammeter
1—IN34 crystal diode
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Sweep senerato
Adjustment ol
Transmission Lines
and Antennas

oooooooooooooooBy JOHN A. CORNELL

RCA Service Company, Inc.

Accurate impedance matching, resulting in improved

performance, is assured with this new technique.

most radio and television serv-

ice technicians almost exclu-
sively for the visual alignment of
wideband amplifiers found in FM and
television receivers, can be employed
in a great variety of other interesting
and useful applications. This article
will describe some of the not-so-well-
known applications in the field of an-
tennas and transmission lines in the
hope that the principles will be of in-
terest to radio men and, in particular,
to television service technicians.

In addition to their more conven-
tional applications, sweep generators
may be used to check transmission
lines for flaws, to measure standing-
wave ratios, to adjust antennas and
matching stubs for proper impedance
match, and to determine whether or
not a television receiver is properly
matched to its transmission line. The
methods used to accomplish these
things with a sweep generator are
amazingly simple and time-saving.
Before a few particular applications
are considered, a brief discussion of
the theory behind the procedures to
be described will be given.

Fig. 1 shows a long coaxial trans-
mission line, such as might be used to
connect a television receiver to its
antenna. The sweep generator is con-
nected to one end of the line through a
small carbon resistor, as shown in the
drawing. The resistor should have a
resistance of around one hundred
ohms, and its leads must be kept short.

A crystal detector is connected to
the junction of the resistor and the
line, and the output of the detector is
fed to the vertical amplifier of the
cathode-ray oscilloscope. A diode de-
tector, such as a 6ALS5, could be used
in place of the crystal, or if the oscil-
loscope is equipped with a crystal (or
a diode) probe, the probe can be con-
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gWEEP generators, employed by

nected to the transmission line. Into
the horizontal amplifier of the scope
is fed the time-base voltage output of
the sweep generator, usually a 60-cy-
cle sine wave. The generator is set
to sweep a band of frequencies about
six megacycles wide with a center fre-
quency somewhere above fifty mega-
cycles, and the oscilloscope controls
are adjusted to give a trace of con-
venient size. Now, if the other end of
the transmission line is open circuited
(and let’s assume that it is) a pattern
similar to that of Fig. 2A will appear
on the scoge.

To see how this pattern is obtained,
let’s return to the transmission line
again, remembering that its far end
is open-circuited. The line will pre-
sent, at its sending or near end, an
impedance which is a function of the
length of the line and the instantane-
ous frequency of the sweep generator.
For instance, a frequency which would
make the line an integral number of
half-waves long would cause the send-
ing end of the line to look like an open
circuit (assuming the line has negli-
gible losses) to the sweep generator.
A frequency which would make the
line an odd number of quarter-waves
long would cause the sending end of
the line to act like a short circuit.
Other frequencies would cause the line
to present intermediate values of im-
pedance to the sweep generator.

When the line is fed a signal the fre-
quency of which is continually swept
over a wide band, the sending-end im-
pedance varies in accordance with the
voltage used to frequency-modulate
the oscillator in the sweep generator.
If the output of the sweep generator
is reasonably flat over the swept band,
as it should be if it is a good one, then
the r.f. voltage at the sending end of
the line will vary in the same way
that the impedance of the line varies.
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The varying r.f. voltage is detected by
the 1N34 and fed to the oscilloscope,
where it is displayed as a wavy line.
This trace is usually called a stand-
ing-wave pattern, since it can be used
to determine the standing-wave ratio
on the transmission line. The longer
the transmission line, the more the
variations, or cycles, in the trace.

Some sweep generators are equipped
with a blanking switch which cuts off
the oscillator during the time it would
normally sweep from the high fre-
guency to the low frequency. If the
blanking switch is turned on, then a
reference baseline, representing zero
r.f. voltage at the input to the trans-
mission line, will appear on the oscil-
loscope pattern. This is shown in Fig.
2B and is very useful because it per-
mits evaluation of the losses on the
line. The higher the line losses, the
greater the spacing between the base-
line and the negative excursion of the
trace. If the line has zero losses then
the negative excursion will coincide
with the baseline.

A transmission line which has a
flaw, such as a partially open shield,
or a bad pinch, will cause a discon-
tinuity to appear on the scope pat-
tern, as shown in Fig. 2C. We have
then one application—that of check-
ing transmission lines for flaws or ir-
regularities. If the line is coax, it
makes no difference whether it is on
a roll or already installed; it can be
checked by using this method. This
method of checking lines will show
flaws that no ohmmeter could find,
but which could still prevent the re-
ception of good television pictures.

Now, let’s go back to Fig. 1 to find
out what will happen if we connect
various impedances across the far end
of the transmission line. Suppose that
a pure resistance equal to the surge
impedance of the line is connected
across the far end. The sending end
of the line will present to the sweep
generator only a constant resistance
equal to its surge impedance, regard-
less of the frequency. In this case,
the voltage at the input to the line
will remain constant as the sweep
generator sweeps through its band of
frequencies, the rectified voltage fed
to the scope will contain no varying
comvonent, and the trace on the scope
will be a straight line (or two parallel
lines, if the sweep generator blanking
switch is turned on). Commercially

Fig. 1. Circuit for basic test setup for
adjusting coaxial transmission lines.
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(A)
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Fig. 2. Patterns observed when line is
incorrectly terminated. (A) Phasing ad-
justment on sweep generator correctly
set. (B) Sweep generator blanked dur-
ing return sweep. (C) Pattern result-
ing when there is a fault on the line.

available transmission lines are not
perfect, and it will generally be im-
possible to get an absolutely straight-
line trace on the scope (although, if
the sweep generator output is low, or
the scope does not have much gain,
the line may look straight). When
the line is properly terminated, how-
ever, the trace will be most nearly
straight.

If different values of resistance are
connected across the far end of the
line, we will see our wavy pattern on
the scope again, but the waves will
not be as deep as they would be if the
far end were completely open or short-
circuited. The depth of the waves,
then, is an indication of the degree of
match or mismatch of the line: the
flatter the pattern on the scope, the
more nearly is the line matched, and
vice versa. This fact can be used to
match a television antenna or a re-
ceiver to the transmission line, and
it’s a very simple thing to do.

Let’s consider a particular applica-
tion, one which illustrates very nicely
the value of this method of checking
and adjusting transmission lines for
proper match. Suppose a television
receiver has been installed in some
location remote from a television
transmitter—a location where the
field strength is low and where every
little bit of energy the antenna can
abstract from the space surrounding
it is needed. A location like this
would, of course, call for a directive
array. Directive arrays are relatively
narrow-band antennas, and the more
directive the array, the more difficult
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and critical is the problem of match-
ing the array to the antenna. In or-
der that the array may transfer a
maximum amount of power to the
line, and ultimately to the television
receiver, it must match the line; that
is, its radiation resistance must be
matched, through the use of stubs,
quarter-wave transformers, or other
means, to the surge impedance of the
transmission line. The sweep genera-
tor can be used to obtain this match
in & manner that will amaze you with
its simplicity and accuracy.

Let’s assume that the antenna has
been properly positioned for maxi-
mum signal pickup and a minimum of
reflections, and that the transmission
line has been installed and is ready to
connect to the receiver. Just hook
the scope, the sweep generator, and
the detector to the line as shown in
Fig. 1. Set the sweep generator to
sweep the television channel it is de-
sired to receive. If the scope pattern
is fairly flat, the antenna and the line
are reasonably matched, but if the
trace looks like Fig. 2A, some means
must be employed to match more per-
fectly the antenna to the line. Again,
the degree of mismatch will determine
the depth of the waves on the trace,
and the length of the line will deter-
mine the number of waves. If the line
is short, less than one wave may ap-
pear on the scope.

Now, the idea is to adjust the
matching elements, the lengths of the
antenna elements, and the element
spacings, until the pattern on the
scove is as flat as possible. This will
take two men: one to make the an-
tenna adjustments and one to watch
the pattern on the scope. In general,
it will be impossible to match the an-
tenna and the line completely over-the
wide band of frequencies occupied by
a television station, and the scope
pattern never will be absolutely flat.
When the trace is as flat as it is pos-
sible to get it, however, the line and
the antenna are most nearly matched,
and the antenna will deliver a maxi-
mum amount of power to the line.

This article will not discuss the va-
rious ways of matching antennas, for
that is not its purpose. It is intended
only to describe a simple means of in-
dicating instantaneously the effects of
the matching adjustments over a wide
band of frequencies. That phase which
deals with the matching methods
themselves has been covered in other
articles and need not be repeated.

Any discontinuity on the line, such
as a faulty lightning arrestor or a bad
pinch, will cause a discontinuity in the
pattern, as shown in Fig. 2C, and
should be corrected. Some lightning
arrestors, while not actually defective,
will cause the discontinuity mentioned.
These should be replaced with a type
which will not alter the transmission
line characteristics.

The method proposed can also be
used to check the degree of match be-
tween the television receiver and the
transmission line. Just connect the
line to the receiver, and the necessary
test equipment to the other end of the
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line. If this is impracticable, then a
roll of the same type of coax as used
in the transmission line can be used.
The receiver is tuned to each channel
in turn, and the sweep generator is
set to sweep each corresponding chan-
nel. The scope pattern will show the
degree of match offered by the input
of the receiver to the line for each
station. A bad case of line reflection
caused by receiver mismatch can be
definitely located this way.

Once the cause of a reflection is de-
termined as caused by a line mis-
match, the receiver input circuit can
be adjusted to provide the proper
match for the line, or, if this is not
physically possible, a stub can be uszd
to match the receiver to the line. The
effects of adjustments on the receiver
input circuit, or on stub length, can be
seen on the scope as they are made.
As was the case in antenna adjust-
ment, the idea is to get the flattest
trace possible. In general, stubs at
the receiver end of the line should be
avoided, because, while they may ef-
fect a match for one channel, they
will seriously destroy the match on
one or more other channels. Of
course, if only one station is available
anyway, a stub can be used at the re-
ceiver end of the line. Also, one of
the commercially available line-
matching devices, which can be ad-
justed for each channel, may be used.
In this case, the sweep generator will
show conclusively the merit of such a
device.

In order to check balanced two-wire
lines, a sweep generator with bal-
anced output and a balanced detector
must be used. The circuit is shown
in Fig. 3, and the results obtained are
the same as would be obtained with
coaxial cable. However, the two-wire
line cannot be rolled up or doubled
back on itself, or the indication on the
scope will be incorrect.

Now for some precautions to exer-
cise when employing the foregoing
procedures. In the first place, if the
output of the sweep generator has
several spurious frequencies, it will
sometimes be impossible to produce a
straight-line trace on the scope, even
though the transmission line is cor-
rectly terminated. Those sweep gen-

(Continued on page 109)

Fig. 3. Test setup which is useful for
checking a balanced two-wire line.

BALANCED R.F. OUTPUT FROM
SWEEP GENERATOR
o T
1000
CARBON BALANGED
p TWO WIRE LINE

T - I
000_5L

I TO VERTIGAL
10K 10K AMPLIFIER ON

j 0 iCOPE\

0005
o~

100K

=IN34+

8
M=
I

"IF

33


www.americanradiohistory.com

By
ROBERT HERTZBERG,
W2DJJ

The quthor demonstrates the safe way to take a
reading on a high-voltage circuit: Keep one hand
in the pocket and use the other to hold the test
prod. which should be very well insulated.

. i 2 fo— r . . )
Part 8. Test equipment for the ham shack—you 8, [ o o [ SBR[

smart ham will check the voltages and
currents in all conveniently accessi-
ble parts of the circuit and record them
carefully. Then, if trouble develops
some time in the future, he can take
another set of readings, compare them
with the original values, and deter-
mine very quickly the location of the
fault.

Experienced hams and other radio
workers take test equipment so much
for granted that they are likely to
say, “Why all this sales talk? How
can a guy get along without good me-
ters?” The point is that many be-
ginners overlook test equipment until
they find themselves with a dead rig
and no method of trouble-shooting.

Fortunately, a fine collection of me-
ters at reasonable cost is available on
the market today. If you own no
testers of any Kind (other than the
milliammeter recommended for the
simple transmitter), certainly your

investment need not be too great. There are

many test operations that can be performed

equally as well with lower-priced instruments.

sense, the use of such equipment will
enable you to quickly localize the trou-
ble, eliminating “cut and try.”

Suppose your receiver or transmit-
ter suddenly stops working. The trou-
ble may be nothing more serious than
a burned-out tube, but you can’t check
the filament just by looking at it; with
metal envelope tubes you can't see
anything. However, if you have an
ohmmeter you can make a continuity
test on the filament in about three
seconds.

After a new receiver or transmitter

NCE you get beyond the con-
0 struction of extremely simple

transmitters such as the one
described in Part 5 of this series of
articles (June, 1949, issue of Rapio AND
TeLEVISIoN NEwS), you begin to ap-
preciate the need for meters of various
kinds. A single, inexpensive milliam-
meter enables you to tune up the rig
and to get it on the air, but all it tells
you is how much current the oscillator
tube is taking. If another ham asks
you, “How much power are you us-
ing ?” you can’t answer him because
you must know the plate voltage as
well as the plate current to determine
the input power. Multiplying the cur-

Ep1Tor’s NOTE: It is impossible to
illustrate on these pages all the vari-

rent in amperes (not milliamperes) by
the voltage gives the power in watts,
in case you have forgotten Ohm’s law.

The servicing of receivers and trans-
mitters in an intelligent manner is
almost impossible without some form
of test equipment. Although no instru-
ment can take the place of common
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ous types of test equipment on the
market today. There are hundreds
of different types and makes, all rela-
tively similar in design. The higher
priced wunits obviously have addi-
tional features and provide grealer
stability and accuracy. Before mak-
ing any decision as to a particular
type or manufacture, it is advisable
to check all the advertisements ap-
pearing in this and other issues.
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basic purchase should be a combina-
This is

tion volt-ohm-milliammeter.
by far the most common and versa

tile piece of test equipment in use by
hams, service technicians, and radio
In its usual
form, it consists of a single meter,
which carries a wide range of volt-

engineers the world over.
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age, current, and resistance values on
a multiple scale. The meter itself is
a very low range milliammeter and is
made to read in terms of volts, am-
peres and ohms by means of resistors
connected with it in series or shunt.
The desired scale is selected by a ro-
tary switch in some models and by a
series of pin jacks in others.

The meter movement is a direct-
current device. Most of the popular
multi-testers, however, contain small
rectifiers which permit measurement
of alternating currents as well.

For resistance measurement a source
of low voltage d.c. is required. In
practically all testers this is furnished
by a couple of flashlight batteries con-
cealed inside the cases.

The price range of these popular
multi-testers is almost as wide as
their technical capabilities. You can
get a small pocket-size job for as lit-
tle as ten dollars, and you can pay
about seventy dollars for a deluxe
model. Two major factors determine
the cost: the size of the meter proper
and its “sensitivity.” The less costly
units use two-inch diameter meters
on which the scales admittedly are a
bit crowded and difficult to read. As
the price goes up, the meters become
bigger and the scales are more spread
out; the limit of size for portable me-
ters is about 6 inches.

The “sensitivity” of a meter is the
measure of current through it that
gives full-scale deflection. The less
current required, the less disturbance
the meter introduces in the circuit to
which it is connected. When a meter
is used as an ammeter or milliamme-
ter, its resistance is very low, and since
it is connected in series with the other
circuit elements, its presence causes
no trouble. However, a meter used as
a voltmeter is always connected across
(“shunt” or ‘“parallel”) a circuit ele-
ment. Its effective resistance must be
very high compared with that of the
circuit, so that it will take very little
current from it. The sensitivity of a
voltmeter in this respect is expressed
in terms of “ohms per volt,” and the
minimum for purposes of radio is gen-
erally recognized as 1000 ohms-per-
volt. A meter of this sensitivity thus
presents an effective resistance of
500,000 ohms if its scale reads 0-500
volts. Much higher sensitivities in
multi-testers are available; 20,000
ohms-per-volt is not unusual.

A multi-tester is a lifetime invest-
ment. Receivers and transmitters
change, but volts, amperes and ohms
are no different now than they were
a hundred years ago. Get the best
meter you can afford, and you'll al-
ways be glad of your purchase. In-
cidentally, the tester is by no means
limited to radio. With it, you can
quickly locate opens and shorts in
household electrical appliances, such
as lamps, toasters, vacuum cleaners,
mixers, fans, etc. Many a ham is
practically pushed into a profitable
side business as the neighborhood
“electrical expert” simply because
he possesses this magical little gadget.

A word of caution: Most multi-
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" ohms-per-volt.
Costs about $17

ranges. It is available at a cost of
about $25 with a sensitivity of 1000
ohms-per-volt. and $32.50 with a
sensitivity of 20,000 ohms-per-volt.

This pocket-size multimeter, the Simpson Mode]l ==%
240, uses a 3” meter. has a sensitivity of 1000
ohms-per-volt, and has 14 ranges. With a high-
voltage range of 3000 volts, is well suited for check-
ing transmitter power supplies. Price, about $22.
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1 Radio City Products Model 447A is
available complete or in kit form.
It has 25 ranges and a sensitivity of 1000
Meter used is 3” square.

completely assembled.

t The Radio City Products Model 450AP “"Hi-Meg” tester works on a.c..
measures up to 1000 megohms, and has usual voltage and current
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' The four-inch meter dominates the case of the Hickok Model

435 volt-ohm-milliam-

meter, with 35 ranges. a sensitivity of 20.000 ohms-per-volt. and d.c. and a.c.
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power supplies. Price
of unit is about $38.

*

<«==]n the Simpson
“Roto Ranger,” the
proper meter scale au-
tomatically comes into
view as the range se-
lector switch is turned.
This feature facilitates
rapid reading of the
meter needle. Sensi-
tivity is 20.000 ohms-
per-volt. and 25 volt-
age, current, and
resistance ranges are
available. Meter is
5%2" in size. Price
is approximately $70.
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With 21 ranges, the Triplett Mode] ==
630 volt-ohm-milliammeter is unusually
useful. Sensitivity on d.c. voltage scales
is 20,000 ohms-per-volt. Ranges are
selected by rotary switch. Meter itself
is 512 in. in size in a black molded case.
and the price is approximately $37.

testers are very susceptible to acci-
dental damage because it is very easy
to forget to turn the selector switch
to the desired function. If you want
to check power line voltage, for in-
stance, and have the switch on the
0-120 milliampere position, you’ll
probably hear a quick “ffftt” as you
plug in the test leads. That sound
represents your investment going up
in smoke, literally. Sure, the meter
can be repaired, but it will cost money.

A second type of multi-tester de-
serves mention because it is especially
suitable for television testing as well
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<«===The Heathkit oscilloscope. In-
struments of this type are less diffi-
cult to operate than a short-wave
receiver. They give a quick picture
of the modulation characteristics of
a phone transmitter and are a big
help in revealing possible causes of
interference to television reception.

as for all ordinary applications, and
many hams are finding it a lot of fun
to assemble their own TV kits. This
is the vacuum-tube type. It costs more
than the other kind, but it also does
more. Its big advantage is its ex-
tremely high input resistance on all
voltage ranges: about ten or eleven
million ohms. This means that the
meter can be connected to very sensi-
tive parts of a circuit (the grid of os-
cillator tubes for instance) without
affecting the operation. A conven-
tional 1000 ohm-per-volt meter set to
the 0-5 v. scale has an effective resist-

Feiler Engineering Co. Mod-
el TS-7 5” oscilloscope. It
has provisions for head-
phone connection and an
input for a special “'stetho-
scope” probe. Ideai for FM
and TV servicing. Retails at
$89.95—in kit form, $486.50.

Elzctronic Measurements Corp. Model 102 pocket volo-
meter.
rdanges, four d.c. and three a.c. current ranges and
two resistance ranges.
Meter is a 1 mil D’Arsonval type. Retail price, $13.90.

It includes five a.c. and five d.c. voltage

Input is 1000 ohms-per-volt.
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ance of only 5000 ohms, which is a dead
short circuit as far as a critical circuit
is concerned.

Vacuum tube meters use four or
five tubes, generally require a.c. pow-
er, and cost between $75 and $125.
With accessory equipment, they are
capable of direct measurement of ra-
dio-frequency circuits, something that
has not been possible with conven-
tional meters.

Apparently taking their cue from
the television kit people, some meter
firms are now offering excellent test
equipment in knockdown form for
easy home assembly. By eliminating
the expensive labor element, they are
able to establish very low prices on
meters that are normally expected to
be “expensive,” I was startled to read
of a complete vacuum tube voltmeter
kit, for instance, that cost only $25
... $24.95, to be exact. Since I own
a factory-made v.t. job that cost ex-
actly one hundred dollars more than
that, I decided to investigate. I ob-
tained a kit and put it through the
works; I am now both surprised and
pleased to report that it really is ex-
cellent. Even granting that the me-
ter face is a bit smaller and the r.f.
range less extensive, the $25 unit per-
forms admirably. If I didn’t have the
$125 model I'd be perfectly happy with
this home-assembled meter.

What about the signal generators,
tube testers, analyzers, and other test
equipment shown in the radio cata-
logues? This is strictly professional
service stuff, of no immediate value to
a ‘“beginner.” It’s nice to have, but
certainly not essential. To supple-
ment the general-utility multi-tester,
I recommend something else: a cath-
ode-ray oscilloscope. Like the multi-
tester, this instrument is eXtremely
versatile, having many applications in
both receiving and transmitting work.
For adjusting the modulation of a
phone transmitter, for example, it is
without equal. As an educational in-
strument it is superb, giving as it does
an animated representation of elec-
tric waves and currents.

Many people have the idea that a
scope is a complicated and expensive
device. Actually, it’'s easier to put
together and use than many receivers.
To prove this point, I obtained a kit
for a five-inch size ’scope (cost: less
than forty dollars for everything, in-
cluding all tubes and even wire),
turned it over to a nineteen-year-old
college freshman with only a scanty
knowledge of radio and told him to
make it work. Three hours after sup-
per, he called me and fairly shouted
over the phone, “It works fine. Now
for the first time I understand what
a.c. is!” Because it looks like a tele-
vision set (and in fact the cathode-
ray tube is the heart of TV), that
'scope is busy almost every night.

The illustrations accompanying this
article show some representative test
instruments suitable for amateur
work. Many others are available; but
before you make a choice, compare
chargcteristics and prices carefully.

(To be continued) .
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On top of the relay racks may be seen
several breadboard units that have been
properly shielded. All r.f. units in the
cabinets have been shielded similarly to
the 829 unit described in the article.

By

P. S. RAND, wipBM
" NE of the best insurances

against TVI is the proper

- shielding of the wvarious r.f.
chassis in a transmitter. It has often
been recommended, but very little has
been specifically said about it. A good
many of the usual TVI preventives
are not completely effective unless
coupled with adequate shielding.

In combating TVI, one of the first
things to do is to determine whether
the interference is being radiated via
your transmitting antenna or via your
rig itself. The best way to do this is
to disconnect your transmitting an-
tenna and substitute a dummy load
consisting of electric light bulbs of
sufficient wattage. If this step clears
up the TVI, it is safe to assume your
shielding is adequate, and it is only
necessary to filter your feeders and
perhaps use plate traps in your final
(see CQ! and @ST2 for proper meth-

1—CQ —April. 1949,
2—"QST"—May and December, 1948, Febru-
ary, 1949,
_»
Fig. 1. Installation of framework to support
copper screening on a standard 17x13x3
inch chassis with an 8% by 19-inch panel.
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used test equipment cause TV interierence.

R - AN T 1 904 e s o i s s A,

Many transmitters and other units including commonly
One of the

best insurances against it is to shield all r.f. circuits.

ALUMINUM ANGLES 1"X 1" SCREWED TO REAR OF FRONT PANEL
AND TO REAR CORNERS OF CHASSIS.

ALL HOLES DRILLED AND TAPPED FOR

6-32 MACHINE SCREWS FOR HOLDING

COPPER SCREENING IN PLACE.
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Details of aluminum anaie framework and scrap odds and
ends that are used to shield an 829 bandswitch amplifier.

ods.) However, if your transmitter
working into a dummy load still
causes TVI, you probably had better
do some shielding in addition.

Let us consider for a moment that
we are designing a signal generator
for use in lining up and checking a
receiver for sensitivity. The require-
ments then will be for an oscillator
operating at a few watts that will
have an output controllable for say
one microvolt to one volt. Now it is
obvious that if we build this unit up
“breadboard,” style the direct radia-
tion from the coils, condensers, tubes,
wiring, ete., will be so strong that our
output may exceed the maximum
level we wish, to say nothing of the
minimum. In order to make this
signal generator of any use, we must
therefore pay particular attention to
the shielding of the entire oscillator
circuit, even going to the extreme of
double or triple shielding. We must
also see to it that all the wires en-
tering this shielded compartment are
sufficiently well filtered that they can-
not conduct any of the r.f. signal out-
side the shielded area. The fact that
all signal generators on the market
utilize this principle shows it can be
done, and we only have to borrow

Fig. 2.

ith:

some of this technique and apply it to
our own transmitters, the main dif-
ference being that we are shielding
against harmonics and other spurious
radiations rather than against the de-
sired signal. The desired signal, of
course, is taken out via the antenna
connections on the transmitter and
fed to the antenna through a suitable
antenna coupler, never directly.

A properly designed and operating
transmitter never suffers from the
addition of shielding. The only case
where shielding might upset a rig is
when the transmitter owes its sta-
bility to a combination of coupling and
miscellaneous feedback that all just
happens to cancel out. When proper
shielding is added in this case, it re-
moves some of this unintentional
coupling and then the original trouble
shows up. Let me say that shielding
has always improved the operation of
any transmitter that I have worked
on.

The purpose of this article is to
describe a method of shielding that is
not only very effective, but easy to in-
stall on any type of gear with a mini-
mum of cost and a minimum of tools.
We will divide the description into
three parts: (1) Shielding units al-

(AR) Assembly details of top rear corner and (B) top front corner.

ALL HOLES 6-32

17" ANGLE SCREWED TO
FRONT PANEL

TOP RAILS I"X 1™
ANGLES 13"LONG

1"X 1" ANGLE
4"L., SCREWED Q
TO FRONT PANEL

Shielding the bottom of the chassis is not difficult.
tin the edges and bolt the screening to the chassis flanges.
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Simply

ready in an enclosed relay rack cab-
inet. (2) Shielding units in an open
type relay rack. (3) Shielding ‘“bread-
board”’ type of construction. (4) Use
of a shielded room.

Enclosed Cabinet Type

Many amateurs, including muyself,
prefer to mount their equipment in an
enclosed relay rack with the equip-
ment built up on standard chassis
attached to nineteen inch relay rack
panels. All wiring comes in the rear
edge of the chassis through suitable
cable connectors. It is generally
thought that such a cabinet consti-
tutes a good job of shielding. How-
ever, such is not the case. An enclosed
cabinet is far better than an open re-
lay rack and in some cases provides
just enough shielding to do the job.
In many cases, however, additional
shielding is necessary, as there are
just too many louvres, cracks between
panels, and too much paint between
joints, to say nothing of the space
around the back door. Luckily, two
poor jobs of shielding are better
than one good job, so all we have to
do is to put some copper screens
around each chassis. After the chassis
is put back in the cabinet, the result
is a good job of shielding.

Fig. 1 shows the installation of a
framework of aluminum angles over
which the copper screening is bent
and screwed down. The dimensions
shown are for a standard 17x13x3 inch
chassis with an 83 x19 inch relay rack
panel. Any size angle may be used;
however, something between one-half
to one inch to a side is most con-
venient. This may be purchased from
a sheet metal supply house or may be
folded up out of 2 inches of aluminum
strips. Your local plumber or tinsmith
should be able to do this for you. If
aluminum is used it should be about
146 inch thick so that it can be tapped
for 6-32 machine screws for assem-
bling; however, you may also use
sheet galvanized iron or sheet copper,
either of which can be purchased at
your local tinsmith and also cut and
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bent to form the angles. In the case
of galvanized iron or copper, it may be
soldered together or assembled with
machine screws and nuts as this ma-
terial is too thin for tapping. Flat
strips of brass may be used in place
of the angles if they are easier to ob-
tain. These should be from %, to Y%
inch thick and % to 1 inch wide for
rigidity. Also the dimensions should
be aitered to fit the particular chassis
and panel size used.

Fig. 2A shows ‘the assembly detail
of a top-rear corner of the frame
while Fig. 2B shows the top-front cor-
ner.

The easiest way to start is to re-
move the chassis from the relay rack
and fit the top rail on the rear of the
front panel. This should be the same
length as the chassis. In the case de-
scribed this is seventeen inches. Make
any notches in it necessary to clear
meters, switches, etec., and then drill
about four holes through the panel
and angle with a #36 drill. The holes
in the angle should be tapped with a
#6-32 tap while the holes in the panel
are enlarged with a #26 drill for
clearance. This angle is then screwed
in place. Two short four-inch angles
are next mounted vertically in a simi-
lar fashion on each side of the panel
directly under the top rail. These may
be omitted if your front panel uses
chassis supporting brackets, inasmuch
as the purpose of these short angles
is to give support to the screening at
this point and the brackets may be
used for this purpose.

Next mount the two eight-inch
angles on the two rear corners, being
sure that they are of proper length to
conform to the height of the top rail
already mounted on the rear of the
front panel. These are held in place
by three 6-32 machine screws in the
corners of the chassis. Now after
drilling and tapping appropriate holes
for 6-32 screws, mount the rear seven-
teen-inch top rail. This is held in
place with one screw at each end. The
two side rails are now put in place
with one 6-32 at the front end and two

If chassis supporting brackets are used s
back, and sides. See Fig. 3 for alternate method using end plates.
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creen must cover top.

TIN EDGES OF SCREENING
ALL AROUND Y4

TOP RAILS 1"XI" ANGLES
13"LONG

COPPER
SCREENING

~~/SOLDER CORNERS

\
AT LEAST 1" OVERLAP

Fig. 3. If chassis supporting brackets are not used special side plates made of alu-
minum can be used. Copper screening would then be necessary only for top and back.

6-32 screws at the rear, one on top and
one on the side.

The copper screening (ordinary
window screening purchased at the
local hardware store) will be held in
place by 6-32 screws, and it is now
necessary to mark both the angles and
the chassis at not over three-inch in-
tervals so that the frame may be dis-
assembled, drilled, and tapped. It
should be pointed out that beeswax
rubbed on the 6-32 tap as a lubricant
before tapping the aluminum will in-
sure a nice job of tapping. In tapping
the steel chassis the tap should be
lubricated with oil and care should be

www americanradiohistorvy com

taken not to break it as this can be
done very easily.

Fig. 3 shows an alternate method of
building a frame. This consists of
making two end plates 13x8 inches
out of ¥4 inch sheet aluminum with a
% inch lip folded over on three sides.
This foldover is cut away at the bot-
tom on both the front and rear to
clear the chassis. The frame is com-
pleted with one sixteen-inch long angle
screwed to the top rear corners of the
side plates. Copper screening is then
necessary only on the top and rear.

In applying the copper screening, a
pattern is first made out of heavy

Front view of the 829 bandswitch amplifier. It is completely
shielded for TV interference and is ready to go back into rack.
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This is a 28 mc. 815 “breadboard” type with 56 mc. plate traps installed.
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Fig. 4. Details for cutting wire screening.

brown wrapping paper by folding or
wrapping the paper around the frame
in the position to be occupied by the
screening. 'The paper is then cut out
with a pair of scissors, and when you
are satisfied that it is a good fit, it is
flattened out and laid over the screen-
ing as a guide in cutting the screening.
Be sure to allow enough leeway so
that the screening will overlap all
joints by at least one inch. This is

R 3 v

The 815 properly shielded with angles and copper screening.

important as a good overlap, espe-
cially on the chassis, is insurance of a
good job of shielding. The screening
should be soldered together down the
two back corners, and it is wise to tin
all the edges so that it won’t unravel
as well as to bond it together.

After cutting and folding the
screening to shape (see Fig. 4) it is
slid over the framework, and the holes
for the 6-32 screws are carefully put
in by pushing a sharp pointed instru-
ment such as a scriber or center punch
through the mesh. The wires are sepa-
rated easily without breaking to a
large enough size to clear the 6-32
screws. Trap doors or other access
doors for the purpose of changing coils
or tubes may be installed in the top
or rear; however, it is strongly urged
that unless these are securely fastened
on with screws every two inches, an
overlap of three inches all the way
around should be provided. See Fig.
5 for an explanation.

After screwing on the screening,

£

B IR

atge
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ﬂﬁ

%
e
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our shielding is now complete except
for a bottom pan. This may be a
standard chassis bottom pan, but if so,
it should have a few extra screws put
in to make it good and tight. If there
are any components that generate
heat under the chassis, this bottom
pan may be made from screening as
this will allow plenty of ventilation.
Be sure to tin all of the edges with
solder.

The unit may now be returned to
the relay rack cabinet and the next
unit removed for treatment.

Most open relay racks consist of two
vertical angle or channel irons drilled
and tapped to fit panel notchings, tied
together at the top and firmly bolted
to a heavy base. To this rack are
bolted. standard nineteen-inch metal
panels with their respective chassis
sticking out the rear in the open. If
this is the type of rig you have, the
first thing to do is remove the r.f.
units and shield them individually as
described in the preceding section.
Occasionally you run into the use of
Masonite panels in which case it will
also be necessary to remove the front
panel and back it up with a thin sheet
of copper or copper screening. Be
sure this is bonded to the rest of the
shielding.

Before proceeding any farther, test
the rig for TVI, and if you find that
more shielding is necessary, build
yourself a framework out of wood or
angle-iron as shown in Fig. 6.. Cop-
per screening should then be tacked
onto this frame. Be sure to put an
access door in the rear and bond all
the screening to the relay rack and a
good ground. Don’t forget to cover
the top and bottom as well as the
sides. You are now the owner of an
inexpensive yet very effective en-
closed relay rack cabinet.

Breadboard Construction

This type of construction consists of
grouping together various units whose
(Continued on page 106)

A& solid bottom pan can be used in place of the wire screen.

o - o e
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e RECEIVERS

Introducetion to vertical sweep systems

Part 18.

in modern ielevision

receivers.

o a

Included is a

discussion of the best servicing procedure to follow.

Fig. 1. (A) Typical integrating network. (B)
Output of the integrating network, appear-
ing across C,. during the vertical sync in-
terval. (C) Differentiating network and its
effect on square waves. i.e.. sync pulses.
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ORE troubles arise in the de-
M flection systems of television
receivers than in any other

section of the set. Therefore, it be-
hooves the television service techni-
cian to know not only how these sys-
tems work, but what to expect of
them when some component fails. This
latter point is seldom stressed in dis-
cussions of television receivers, and
yet it is most important. You must
know what to expect of a circuit when
it fails before you can state with com-
plete confidence that you know how
that circuit works. Merely to be able
to follow electrons around a circuit is
not enough for successful servicing.
We have seen that the vertical and
horizontal sync pulses at the output
of the sync separator (or sync clipper)
are directed by differentiating and in-
tegrating filters to the proper sweep
system. Preceding the vertical sweep

wwWwW americanradiohistorvy com

G. W. Geist of Television Engi-
neers, Inc., of Chicago is shown
servicing « television receiver.

By
MILTON S. KIVER

system is the integrating network,
Fig. 1A, and its purpose is to permit a
voltage to develop acrcss the output
condenser (C;) only when the vertical
sync pulses are active. This, of course,
occurs every 1/60 of a second. The
filter has a relatively long time con-
stant which means that the condenser.
will charge and discharge slowly and
will not respond to rapid fluctuations
in voltage. Thus, when a horizontal
pulse arrives at the input to this fil-
ter, its leading edge starts a slow flow
of current through the resistor, and
the condenser begins to charge. How-
ever, the charging process is slow, and
before any appreciable amount of
voltage has developed in the filter, the
lagging edge of the wave arrives, re-
verses the current flow, and brings the
condenser voltage back to its previous
value. Very little change has occurred
during this short time interval, and
the vertical synchronizing oscillator is
designed so that it does not respond to
these small fluctuations.

The building up of the voltage across
C: begins when the serrated vertical
pulses are reached. Even though the
series of six vertical pulses have

GR
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Fig. 3. The waveform of the volt-
age developed across C: of Fig. 2.
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Fig. 4. The proper method of presenting
a saw-tooth wave, with its amplitude in-
dicated. in the receiver service manual.

Fig. 5. Image possessing insufficient height.

v

Fig. 6. Non-linear saw-tooth wave.
The effect of this type of deflection
wave on an image is shown in Fig. 7.

Fig. 7. Vertical non-linearity.

Fig. 2, A widely-used vertical sweep system.

notches between them, the voltage re-
mains above the reference line for a
relatively long time. During this in-
terval, the charge across the con-
denser rises until it is sufficiently
strong to trigger the vertical oscilla-
tor and initiate a new cycle. (See Fig.
1B.)

Now, let us look to the horizontal
system. The differentiating filter pre-
ceding it (Fig. 1C) has a short time
constant. At the application of the
leading edge of a square sync pulse, a
momentary flow of current passes
through the resistor to charge the
condenser fully to the value of the ap-
plied voltage. Once the full value is
reached, nothing further occurs all
along the flat portion of the pulse, be-
cause a condenser (and hence, a con-
denser and resistor in series) reacts
only to changing voltages, not to
steady voltages. The voltage along
the flat top of the pulse is steady. At
the lagging edge of the pulse, where
the voltage drops suddenly, another
momentary flow of current takes
place, this time in the opposite direc-
tion, discharging the condenser. The
result of the application of the square
wave synchronizing pulse to the input
of the filter is the output wave indi-
cated in Fig. 1C. Each incoming sync
pulse produces two sharp pulses of
voltage at the output of the filter. For
control of the sweep oscillator, only
the leading pulse is required.

If the leading pulse is negative at
the output of the filter (obtained by
feeding in negative sync pulses at the
filter input), it may be reversed by
passage through an amplifier. Block-
ing oscillators, for example, require
positive triggering pulses. In any
event, whether the leading pulse is
positive or negative, this pulse only
is effective in triggering the sweep
oscillator. The oscillators used, either
the blocking or multivibrator types,
respond to the first pulse, becoming
insensitive immediately thereafter to
other pulses that do not occur at the
proper point in the oscillator frequen-
cy interval. Note that positive and
negative pips are obtained at the out-
put of the differentiating filter, even
when the vertical pulses are active.
In this way, the horizontal sweep os-
cillators are kept in synchronization
during this period. (For a more de-
tailed discussion of blocking and mul-
tivibrator sweep oscillators, consult
the references at the end of this ar-
ticle).

We come now to the deflection sys-
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tem itself, and as a start we will begin
with the vertical system. Perhaps one
of the simplest vertical systems in use
is that found in Hallicrafters televi-
sion receivers, Models T-54 and 505.
(See Fig. 2.) The incoming sync pulses
are fed through a low-pass filter (in-
tegrating network) to a cathode-cou-
pled multivibrator, V,. This multivi-
brator is a self-oscillatory circuit,
with its design constants adjusted to
operate at or near 60 cycles. The in-
coming vertical sync pulses then lock-
in the oscillator at precisely 60 cycles.
Should the multivibrator natural fre-
quency wander far enough away from
60 cycles to prevent a lock-in with the
sync pulses, there is a hold control
available, rotation of which will bring
the multivibrator frequency back to
60 cycles again. (Actually, when the
multivibrator is locked-in by the sync
pulses, its operating frequency is
slightly less than 60 cycles. This, how-
ever, is of academic interest only.)

The circuit oscillates in such a man-
ner that the right-hand triode section
of Vi is kept cut off for approximately
16,000 microseconds out of each 16,666
microsecond vertical interval. For the
remaining 666 microseconds, it is
driven sharply into conduction, while
the other triode section of V; is cut
off. During this time, whatever volt-
age has been built up across C. dis-
charges rapidly through the triode
that is now conducting. This discharge
of C, represents the vertical retrace
period, when the electron beam is
brought rapidly back from the bottom
of the image to the top. When the
beam is back at the top of the screen,
the right-hand triode section of Vi
starts to conduct. In the long inter-
val that follows, C: commences to
charge, doing this because one plate
is connected to “B +” (through a re-
sistor), and the other plate is ground-
ed. If left alone long enough, the
voltage across C: would equal that of
applied “B +.” As it is, the right-hand
triode section of V: conducts before
this happens and discharges whatever
accumulation of voltage has developed
across C; in the period when this tube
was non-conductive.

In this circuit C:. performs a very
important function. The voltage vari-
ations which are developed here pos-
sess the form shown in Fig. 3. The
voltage rises linearly as long as the
right-hand triode section of V, is not
conducting, and drops sharply when
this triode does conduct. The rising
voltage represents the deflection volt-
age which, when applied to the ver-
tical deflection plates of the 7JP4
cathode-ray tube, forces the beam to
move gradually from the top of the
screen to the bottom. The sudden
drop in the saw-tooth waveform rep-
resents the rapid reversal of the de-
flection voltage, bringing the beam
back to the top of the screen again.
Across C;, then, we obtain our driving
voltage for the vertical section of the
image, and any total or partial failure
of this condenser to develop the prop-
er voltage will affect the image ver-
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tically. How these will affect the
image will be indicated presently.

We are concerned here with two
quantities, namely, waveform and am-
plitude. Both must be right if the
proper image is to appear on the
screen. Thus, consider C.. The proper
voltage waveform that should develop
across this condenser is a linear saw-
tooth wave. Its peak-to-peak spread
or amplitude will depend upon the de-
sign of the circuit. This will differ
with each television receiver model
and will be included in the service
manual if the waveforms are also
given. One is seldom present without
the other and they are shown as illus-
trated in Fig. 4. If neither is given,
and, unfortunately, this is true in
many of the poorly compiled instruc-
tion sheets that pass for service manu-
als, then the service technician will
be forced to depend upon waveform
alone. Fortunately, many of the de-
flection circuits are similar, and the
same waveform will be found in a
goodly number of sets. By observing
the waveform in these circuits and
comparing their amplitude with com-
parable sets where the amplitude is
known, it is possible to determine
roughly if the circuit is functioning
properly.

Getting back to the saw-tooth wave
shown in Fig. 3, suppose it possesses
the proper waveshape but insufficient
amplitude. How will this affect the
image ? The answer is shown in Fig. 5.
The image will be evenly spaced from
top to bottom (or vertically), but only
part of the screen will be covered by
the image. To correct this condition,
try adjusting the height control. In
Fig. 2, this height control functions in
a manner similar to a volume control
in an audio amplifier. By altering the
position of the center arm of the po-
tentiometer, we can use part or all of
the saw-tooth voltage developed
across C.. If, by taking all of the volt-
age developed across C: we are still
unable to cause the image to fill out
the screen vertically, then change V,
and/or V:; V. is the vertical amplifier.

If the defect still persists, measure
the voltages at both tubes and com-
pare them with the values quoted by
the manufacturer. Resistances in the
circuit do change values, and generally
the result is an increase in resistance.
If the plate voltage is low, do not as-
sume that the fault lies in the power
supply. It has been the author’s ex-
perience that quite frequently a rise
in plate load resistance is responsible
for the decrease in plate voltage.
Measuring the power supply voltage
will indicate whether or not this unit
is at fault. As a further check, turn
the set power off and measure the
plate load resistance. If it differs
more than 15 per-cent from the speci-
fied value, replace it.

Another common defect in the volt-
age developed across C: occurs when
the waveshape assumes the form
shown in Fig. 6. Note that the wave
levels off after it has attained a cer-
tain amplitude. We say that the wave
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Fig. 8. A vertical deflection system feeding a set of deflection coils,

is non-linear. Now let us see how it
will affect the image. As long as the
saw-tooth wave rises at a steady (or
linear) rate, the scanning beam in the
cathode-ray tube travels downward at
an even rate, and the image will be
properly traced out. However, the
wave shown in Fig. 6 does not rise at
an even rate. Instead, it slows down
after starting off linearly. The elec-
tron scanning beam in the cathode-ray
tube will do the same thing. It will
start traveling downward at the
proper rate of speed and then slowly
decrease its speed. The image signals,
in the meantime, continue to arrive at
the same steady pace. The result:
The image will be crowded together
at the bottom, as shown in Fig. 7. The
image is now said to possess non-
linearity.

What are the causes of this condi-
tion? Low “B 4" voltage, bad tubes,
and altered component values, pre-
cisely the same causes encountered for
reduced amplitude; and, in many
cases, a distorted waveform is accom-
panied by lowered amplitudes. The
procedure, then, is to check the wave-
form first and then its amplitude.

In the circuit shown in Fig. 2, non-
linearity must be due to one of the
three items just mentioned. In some
circuits, however, there is available a
linearity control. This should be ad-
justed first when the image appears
non-linear. Only after it has been
found that the control is unable to
correct the defect is the systematic
approach outlined above begun.

The circuit of Fig. 2 is straightfor-
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Fig. 9. Method of applying the high ac-
celerating voltage to the image tube and
also providing beam centering adjustments.

VOLTAGE

TIME—>>

Fig. 10. The proper deflection volt-
age to use with deflection coils.

ward, involving a cathode-coupled
multivibrator, a charge and discharge
condenser C: and a push-pull output
amplifier. The saw-tooth wave de-
veloped across C; is amplified by Va
and Vi and then transferred to the
vertical deflection plates of the 7JP4
(Continued on page 141)

Fig. 11. By applying the voltage shown above each electrical
component, the saw-tooth waves shown underneath are obtained.
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Build This Experimente s

Fig. 1.

Constructional details

of an inexpensive power supply

which furnishes continuously variable d.c.

output and twelve easily selected. low a.e. voliages.

" "N VERY experimenter needs a
{ variable-voltage bench power
. A supply. A permanent unit of
this sort is invaluable for powering de-
velopmental models of receivers, small
transmitters, test instruments, and
miscellaneous electronic gear. A line-
operated power supply always is ready
for use, while standby batteries may
be found to have deteriorated from
use or disuse when they are needed
urgently. While most experimenters,
both professional and amateur, readily
acknowledge the usefulness of a vari-
able-voltage bench power supply,
others have not constructed these
units because the tendency is to asso-
ciate smooth output voltage variation
with relatively expensive Variac con-
trol.

In developing the power supply de-
scribed in this article, the author has
aimed to produce a simple unit having
wide versatility. The subject supply
delivers filtered d.c. continuously vari-
able from 58 to 305 volts at 100 milli-
amperes. The maximum voltage drops
approximately to 250 volts when the
output current drain reaches 150 milli-
amperes. In addition, 12 low a.c. out-
put voltages are available for filament
heating and sundry other test or con-

84

trol purposes. The unit may be built
with surplus parts.
How the Unit Works ]
An electronic variable resistor is
connected in the positive high-voltage
output leg of the otherwise conven-

Table 1. Showing a.c. output voltages.
A.C.
Voltage How Obtained

0.65 Connect one-half of 6.3 v. winding and
%l&lcl;zl/z v. winding in geries BUCK-

1.25 Use one-half of 215 v. winding.

1.80 Connect one-half of 6.3 v. winding and
one-half of 214 v. winding in series
BUCKING.

Use full 215 v, winding. Center tap
available.

3.15 Use one-half of 6.3 v. winding.

3.80 Connect full 6.3 v. winding and full

2% v. winding in series BUCKING.

4.40 Connect one-half of 6.3 v. winding and
one-half of 2145 v. winding in series
ADDING.

5.05 Connect full 6.3 v. winding and one-
half of 2% v, winding in series
BUCKING.

5.65 Connect full 212 v. winding and one-
half of 6.3 v. winding in series ADD-
ING.

Use full 6.3 v. winding. Center tap
available.

7.55 Connect full 6.3 v. winding and one-
half of 2V%2 v. winding in series
ADDING.

8.80 Connect full 6.3 v. winding and full
2Y% v. winding in series ADDING.

*2.50

*6.30

* Common filament or heater voltages.
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POWER SUPPLY

By
RUFUS P. TURNER
K6AIX

The d.c. voltage control knob is in the center. In.
sulated binding posts on the right allow easy access to vari-
able d.c. voltage and to a selection of low a.c. voltages.

tional power supply to vary the output
voltage. This simple electronic rheo-
stat consists basically of a triode tube
with its plate connected to the output
of the power supply filter and its
cathode becoming the d.c. output volt-
age terminal. The internal . plate-
cathode path of the tube, when elec-
trons are flowing across, acts as a
resistance, the ohmic value of which
is determined by the amount of bias
applied to the control grid. The bias
is derived from a potentiometer con-
nected across the d.c. output, and this
potentiometer thus acts as the single
output voltage control.

In practice, few small-sized triodes
will pass safely the full d.c. output
current of a power supply in this
fashion; and such triodes are relative-
ly expensive. In order to achieve the
desired results without damaging the
rheostat tube, two or more triodes
often are connected in parallel for
larger current handling ability. Two
triode-connected 61.6 control tubes are
wired in parallel in the power supply
described here. These tubes may be
bought on the surplus market at pres-
ent for less than one dollar each, and
they are adaptable excellently to this
application.

Two center-tapped filament trans-
formers (one 6.3 volts and the other
2% volts) are provided in the power
supply. All six secondary leads from
these transformers are brought out to
binding posts. A variety of a.c. volt-
ages may be obtained by using these
transformers separately and by con-
necting their full or half secondaries
in series (See Table 1).

Fig. 2 is the complete circuit
schematic of the power supply.

Power transformer 7T, furnishes all
voltages required by the rectifier and
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control tubes. The 5U4-G rectifier is
a high-current glass-octal type which
operates with an abundant safety fac-
tor at the current rating of this power
supply. Other rectifier tubes, such as
the Types 5X4 and 5Z3 can be used
with equal efficiency. However, Types
5Y3 and 80 are not recommended un-
less the output current is held to a
maximum value of ~125 milliamperes,
and Type 83 (because of its mercury
vapor) is not entirely satisfactory in
some applications requiring complete
freedom from hash.

The positive d.c. output from filter
choke CH, is applied directly to the
6L.6 plates and screens which have
been connected in parallel. The 6.3-
volt filament winding of transformer
T, supplies the 616 heaters and pilot
lamp PL,. The center tap of this 6.3
volt winding is grounded to prevent
any possible hum modulation of the
d.c. output. The 6L6 cathodes in
parallel present d.c. output voltage to
voltage control potentiometer R,, volt-
meter jack J:, and the “~+" high volt-
age d.c. output terminal.

The d.c. output voltage control, R,
is a 75,000-ohm wirewound potentiom-
eter of the larger-size volume control
type. A carbon or composition control
must not be employed in this position.
This potentiometer permits smooth
variation of the 6L.6 control grid bias
voltage and, in turn, the d.c. output
voltage at the “+" high voltage termi-
nal post. Potentiometer R, operates in
this circuit position without heating;
and, in addition to its intended func-
tion, it acts also as a bleeder resistor
to discharge the filter condensers (C;,
C.) when the power supply is off.

Switch 8. permits interruption of
the d.c. output voltage without switch-
ing off the a.c. voltages delivered by
the filament transformers, T. and T
Switch S is the power-line “On-Off”
switch which places the entire unit in
or out of operation.

R,—75,000 ohm wirewound pot.

Cy, Co—.1 pfd., 400 v. cond.

C;, Cy—Dual 8 ufd., 450 v. elec. cond.

CH,—8 hy., 180 ma. filter choke { Thermador
7A40819)

J—Miniature closed-circuit phone jack

Jo—Miniature open-circuit phone jack

PL,—6.3 v. pilot lamp

S1, S—S.p.s.t. toggle sw.

: RIGHT END OF
& ROTATION —[———— ]\
OUTPUT a1
GONTROL — 3+
= FOR D.C.
T2 ¥ LEFT END OF | VOLTAGE =
ROTATION— = g2
*
T.2.5V.AC. e VOLTMETER
b VACK
MILLIAMETER ——
T3 JAGK =
1
C.T.6.3V.AC
"I 1 C2 l_
p
= D.C.
St SPARE HIGH
H7V. A.C. GROUND ~¥ VOLTAGE +

T—Power trans.: 350-0-350 v. @ 150 ma.;
5v. @ 3 amp.; 6.3 v. @ 4.5 amp. center-
tapped (Thordarson T-70R62)

T,—Filament trans.: 2.5 v. @ 5 amp. center-
tapped (Thordarson T-21F00)

T.—Filament trans. 6.3 v. @ 3 amp. center-
tapped (Peerless 304-FD )

Vi—5U4 tube

Vo, Vo—6L6 tube

Fig. 2. Complete wiring diagram of the experimenter’s low-cost power supply.

A self-contained output voltmeter
and milliammeter were not included
in the power supply, since it was de-
cided that all experimenters already
have these two instruments in some
form, and inclusion would result in
unnecessary duplication. Instead, a
voltmeter jack (J:) and a milliamme-
ter jack (J,) are provided for plug-
ging in the instruments when readings
are desired. In order to prevent
grounding the positive output line
when the meter plug is withdrawn, J:
must be an open circuit jack. On the

Fig. 3. Under-chassis view. Both filament transformers are mounted below the deck.
Wiring does not have to be cabled or isolated as in other electronic equipment.
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other hand, J, must be a closed circuit
jack to permit interruption of the
negative high-voltage line for inser-
tion of the milliammeter, while restor-
ing the line when the meter plug is
withdrawn.

Several careful considerations re-
sulted in choice of the two transform-
ers, T. and T, instead of some sort of
continuously variable circuit to supply
low a.c. voltages. A continuously var-
iable autotransformer, such as the
Variac, is the most satisfactory and
foolproof device for variation of the
a.c. voltage; but it is expensive and
bulky. A wide range of a.c. voltages
ordinarily will not be needed in most

(Continued on page 86)

Fig. 4. The two meter jacks are mounted
through this end of the chassis. The volt-
meter plug, for reading d.c. output volt-
age, is shown inserted into its jack.
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"T IS a pleasure this month to dedi-

cate the ISW Department to radio

- - broadcasting in Norway, “The

Land of the Midnight Sun.” Thanks

go to Arne Halvorsen, Oslo, who fur-
nished us this information:

All Norwegian broadcasting is op-
erated by the State company, Norsk
Rikskringskasting. There are four
stations in the long-wave band, thir-
teen medium-wave stations, and four
short-wave stations—serving a total
of 650,000 registered listeners in Nor-
way, each of whom pays an annual fee
of 20 krone (approximately $4.10 or
one pound sterling).

In addition to broadcasts for home
consumption, short-wave programs are
arranged especially for the Antarctic
whaling fleet, Norwegian ships, and
other Norwegians abroad. This series
of Norwegian short-wave transmis-
sions was inaugurated January 3, 1948,
by King Haakon.

Norwegian Home Service broad-
casts are of an informative and
educational nature rather than pure
entertainment. Commercial advertis-
ing and ‘“soap operas” are unheard of
in IMorway!

Short-wave broadcasts are radiated
over the short-wave transmitters at
Fredrikstad. The new installation
consists of a 100 kw. General Electric
transmitter and two 8 kw. Westing-
house transmitters.

The short-wave broadcasts are
opered by a signature tune, a melody
built around the oldest Halling writ-
ten down (Halling is a Norwegian folk

Compiled by KENNETH R. BOORD

dance). The announcement is: “This
is the Norwegian State Broadcasting
with its short-wave service for Nor-
wegians abroad. We are calling on
the following frequencies. . This
special transmission takes place every
day ... between ... and ... o’clock
GMT. In these broadcasts, we will
usually bring news from Norway and
other items of particular interest for
Norwegians abroad. We also will in-
clude a concert of Norwegian music
of various kinds towards the end of
these transmissions and this music
will be introduced in English as well
as in Norwegian. Today, you will
hear . . . and it will be heard in ap-
proximately . . . minutes. We are
always grateful for reports on the
broadcasts and our mailing address

is The Norwegian State Broadcast- -

ing, Oslo, Norway.”

N.R.K. now has a new QSL card.

Summer short-wave schedules of
Radio Norway are listed:

Norwegians abroad—2000-2100, LK-
V, 15170, LKQ, 11.735, LLG, 9.645,
beamed to North American waters,
North Atlantic. Home Service and
Norwegians Abroad—0130-0230 (Sun-
days 0255-0715), LLP, 21.670, LLN,
17.825, LKV, 15.170, LLK, 11.850,
beamed to African waters, South

(Note: Unless otherwise indicated, all time is
expressed in American EST; add 6 hours for
GCT. ‘“News” refers to newscasts in the English
language. In order to avoid confusion, the 24
hour clock has been used in designating the times
of broadcasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 to 2400.)

Broadcasting House, Oslo, Norway. From the “land of the midnight sun” short-wave pro-
grams are radiated daily for Norwegians abroad from this beautiful modern structure.
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Atlantic.
0630, LLP, 21.670, LLN, 17.825, LKV,
15.170, LLK, 11.850 (schedule lists this
weekdays only), beamed to Far East.
Norwegians Abroad—0800-0830, LLP,
21.670, LLN, 17.825, LKV, 15.170, LLK,
11.850, beamed to North Atlantic and

Norwegians Abroad—0600-

Indian Ocean. Home Service—1230-
1340 (Sundays 1000-1340), LLP, 21.670,
LLN, 17.825, LKV, 15.170, LLG, 9.610,
beamed to African waters and South
Atlantic. Norwegians Abroad—1400-
1500, LLP, 21.670, LIN, 17.825, LKV,
15.170, LK@, 11.735, LLG, 9.645, beamed
to African waters and South Atlantic.
Home Service—1500-1700, LLP, 21.670,
LLN, 17.825, LKV, 15.170, LLG, 9.610,
beamed to African waters and South
Atlantic. Norwegians Abroad—1800-
1900, LKV, 15.170, LKQ, 11.735, LLG,
9.645, beamed to South America. Home
Service—0130-0230 (Sundays 0255-
0715), LKJ, 9.540; 0520-0740, LKJ, 9.-
540; 1100-1700 (Sundays 1000-1700),
LKJ, 6.130, beamed to North Atlantie
Sea.

And so it is our best wishes for the
future go to Radio Norway ... in
“The Land of the Midnight Sun!”

* * *

PX Broadeasts

Contributors to the DX program
(Wednesdays around 2115 on 9.767)
from Leopoldville, Belgian Congo, are
receiving this letter:

“Thanks to your personal contribu-
tion, our special weekly program
dedicated to DX-ers has grown to a
world-wide success, and we therefore
take this opportunity to express our
appreciation on behalf of our large
radio-fans family. The information,
experience, and knowledge which our
DX friends in all parts of the world
gain by listening to the Wednesday
feature of OTC, is, by their own ac-
knowledgment, most invaluable, and
many an old hand, and certainly most
newcomers, have increased their lis-
tening-radius and their contacts by
taking down the items you so help-
fully send us. And by helping us, you
surely contribute to a great extent in
spreading friendship and mutual un-
derstanding, both of which are the
aims of our International Goodwill
Station. On behalf of all OTC-friends,
we thank you sincerely.” Signed L.
Le Roye, Director.

* * *
Regarding VED

Harris, Calif.,, has received this in-

formation on VED, the short-wave
(Continued on page 124)
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‘N PART ONE of this series, pub-
lished in last month’s issue, we

- - covered such topics as wave po-
larization, wave paths between trans-

mifter and receiver, line-of-sight
transmission, television channel wave-
.lengths, bandwidth and antenna prob-
lems, multiple-path transmission
ghosts, reflections in lead-in line, half-
wave dipole antennas, and the folded
dipole.

The folded dipole covered did not
take into consideration the addition of
reflectors. Now, if a second half-wave
dipole is placed parallel to and closer
than a half-wavelength from the re-
ceiving dipole, the magnetic and elec-
trostatic fields of this element will
modify the directional pattern of the
receiving dipole and also increase its
effectiveness or gain, compared with
the performance of the dipole alone.
When such a ‘“parasitic” element is
placed behind the receiving dipole, i.e.,
on the side away from the transmitter,
it is known as a ‘“reflector” element.
If, on the other hand, it is placed on
the side of the dipole toward the
transmitter, it is known as a “direc-
tor.” When employed as a reflector
the element is made approximately
5% longer than the receiving antenna,
and when employed as a director it
is made about 4% shorter than the
receiving dipole.

This is equivalent to saying that
the reflector is tuned to a frequency
somewhat lower than the operating
frequency and that the director is
tuned to a slightly higher frequency.
Fig. 10A shows the arrangement of
the dipole with a director and a re-
flector. The effect of the spacing of

these elements on the power gain of-

the dipole antenna is shown in Fig.
10B.

Fig. 10C compares the directional
pattern and gain of the dipole alone,
with a dipole using either a reflector
or a director and also with a dipole
using both a reflector and a director.
It will be seen that the gain in the de-
sired direction (toward the transmit-
ter) is increased by these additional
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By B. V. K. FRENCH
Exec. Staff. Howard W. Sams & Co., Inc.

Part 2. Covering various types of antenna

construction,

transmission lines,

and

the problems of fringe-area reception.

elements, and the directional pattern
is made sharper so that stations at
other points of the compass are not
received with the same strength. For
this reason, arrays of this type are
beneficial in increasing the pickup
from the desired station and, at the
same time, suppressing reflection
paths which would produce ghosts.
These multiple element arrays are
sometimes called “Yagi,” since a Ja-
panese by that name first proposed
their use as directional antennas.
Arrays with directors and reflectors,
while constituting an improvement
over the dipole from the standpoint of
pattern and gain, will not accept as
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RELATIVE POWER GAIN OVER DPOLE
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wide a frequency band as the simple
dipole or folded dipole. It is often
necessary to erect a number of these
antennas tuned to various stations in
the band. Fig. 10D illustrates a di-
pole with reflector, while Fig. 10E
shows two sets of arrays on a single
pole. The lower array is used for the
low band of television frequencies,
i.e., channels two through six, and
the upper array of smaller size is
used for channels seven through thir-
teen.

If increased gain and directivity are
required, additional director elements
can be added, and arrays with as many
as five elements are often employed
for the reception of a single station,
when the receiving location is at the
edge or fringe of the service area.
Several such arrays will be illustrated
when we discuss fringe reception.
When five elements are used (a re-
flector and three directors added to
the dipole) the antenna will accept
only a single channel, and may not

Fig. 10. (A) Dipole with director and re-
flector. (B} Effect of director and reflector
spacing on gain of parasitic array. (C)
Typical reception patterns of a dipole
with director and reflector elements sin-
gly or in combination. (D) Dipole with
reflector. (E} Dipole arrays with directors
and reflectors separate for each band.
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EQUATIONS FOR DIPOLE ANTENNA ARRAY DIMENSIONS FOR DIPOLE ELEMENTS

468 Channel | Channel Dipole Reflector Spacing of Director Spacing of

Length of Dipole Element In Feels Frequeacy heeacyaien) Number | Freq.Mc. Lemgth Length Reflector Length Director
2 S4-60 | 810 5-8/8in. | 8. 10-7/8in. | 2tt. 8-1/0in. | at, 13/41n. | e, 9:3/81n,
Lenth of Reflector Element In Feet » o2 3 60-66 | 7. 7-3/4in. | Bt 3/Bin. | 200-3-3/4la. | T 4-1/41n. | Itt. 7-1/4in
Frequency (Megseyelen) 4 66-72 {60t 313-1/2in. [ M Nsin. | 2. 2.5/8in | 61t 0-3/min | A 5-1/2in.
118 $ 76-82- 6lt. 3/4In. It 4-1/2in. M 1lin, St 10in. 1t. 1-1/2in.
Spacing of Reflector Element in Feet = '_m 6 82-83 Sit. 7-1/24in. SMt. 10-5/8in. | 1. 9-1/4ia. Sit. 4-3/8ia. | 15t, 2-1/8in.
(15 wavelength) Tequency (Megacye 7| 10 a0 g 205/t o /ain | e g-aim | T esrdin
. 4 1) 180-18 . Sln. 20t 8-1/2in. 9-3/ 4. . $-3/41a. 6-1/2in.
Lensth of Director Element o Feet » g A 9 | 186.192 |21t 9-3/a1n. | 2. 7-1/2in. 9.1/2in. | AU 4-am | g-r/din
10 192.198 | 211, Sla. | 2. 6-1/2in. $-1/4in. 2t. din. 8-1/3in.
Spacing of Director Elemrnt in Feet » 8 1 198-204 | 20t 4-1/8in. | 21t. 8.5/8in 8.7/8in. | At. 3-1/8in. $-7/8in.
(1 waveleng Frequency Megacyelen) 12| 204.210 | 211 2.3/4in. | 200 4-3/410; 8-8/8in. | M. 241/4in. 543/4in,
1 210-216 | 21t. 2-5/8in. 2t. 4in. 8-3/8in. 211, 1-1/2in. 5.5/81n.

Table 1. Equations for the dimensions of practical dipole array.

Number Power Gain | Front-to-Back
of (Compared Reception
Elements to Dipole) Ratio
2 2.5 10/1 to 30/1
3 3.6 30/1 to 300/1
4 5.0 100/1 to 1000/1
Table 2.

Fig. 11. Antenna array of folded di-
poles for reception on both bands.

adequately cover the entire six meg-
acycle band required for the channel.

Table 1 shows in tabular form the
formulas for the length of dipole ele-
ments and the optimum spacing of
these elements for each channel.

Table 2 shows the effect on the
power gain of the array, as compared
with the half-wave dipole used alone,
and the ratio of forward reception to
that of the reverse side of the antenna.
These figures depend upon the care
with which the system is adjusted.
This is especially true with respect to
the front-to-back ratio, in which the
highest values are obtained only at
the frequency to which the system is
tuned.

The Broadband Problem

The half-wave dipole and arrays
employing half-wave elements are
most efficient at the frequency for
which they have been cut. Satisfac-
tory performance is obtained with
such antennas when only one station
serves the area, or when relatively
high signal strength exists for several
stations in the same television band.
When reception of stations in both
the low band (54 mec. to 88 mc.) and
the high band (174 mec. to 216 mec.) is
required, antenna structures of wider
frequency response are necessary.

The folded dipole exhibits the
broadest frequency response of any
of the types of television antennas
discussed to this point. Fig. 11 shows
a combination of folded dipoles which
provides reception in both bands as
well as directional discrimination.

In the low-frequency band, this an-
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tenna acts as a three-element array
in which the larger folded dipole is the
receiving antenna, backed by a re-
flector, and the smaller folded dipole
is properly positioned to act as a di-
rector. In the high-frequency band,
the small folded dipole functions as
the antenna and the large dipole be-
hind it acts as a reflector. The two di-
poles are connected to each other at
their center (high current) points, by
the proper length of twin-lead trans-
mission line, so that a transition of
operation occurs between the two
bands. An additional feature of this
array, as determined by the size of
the elements and their spacing, is a
low efficiency in the gap between the
two television bands. This gap con-
tains the FM broadcast stations (88
mc. to 108 mec.), which constitute a
possible source of television interfer-
ence.

In the following text, means for
increasing the bandwidth, other than
by use of the folded dipole, are de-
scribed and illustrated.

A Large Diameter Dipole. A dipole
whose diameter is increased with re-
spect to its length has a wider fre-
quency response than the thin rod
type. If the dipole is made in the
form of a large cylinder, i.e., three to
six inches in diameter, its “Q” will be
decreased and its response to fre-
quency broadened. Such a cylinder
would be awkward to install and
would possess a large surface which
would easily be damaged by wind.
An equivalent of the cylinder can be
obtained by constructing a cage of
wires with their ends connected to
rings.

A Dipole in the Form of a Cone.
The cage construction can further be
modified to the form of two cones
whose apexes meet at the lead-in or
feed point. Fig. 12 shows such an
antenna.

A Modified “Cage” or “Cone.” Sev-

Fig. 12. The “cage” antenna, a varia-
tion of the dipole for wide-band reception.
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. H i
Fig. 13. Broadband response obtained
by a ““fan’’ of dipole elements.

eral dipoles arranged in the form of
a fan, and with varying element
lengths, will provide a pattern smi-
lar to the simple half-wave dipole, but
will have broad frequency response
characteristics. Fig. 13 shows a com-
merical form of such an antenna,
known as the ‘“di-fan.”

A Non-Parallel Dipole. The “V”
type antenna, in its simplest form,
consists of a dipole whose elements
are not in a straight line, but are
positioned at an angle of less than 180
degrees (in other words, “V” shaped).
The effect of moving the dipole ele-
ments from a straight line is to broad-
en the band and still retain the direc-
tional pattern. Fig. 14A shows the

(A

(B)

Fig. 14. The “V” and “double-V”
variations of the dipole antenna.

“V” antenna in its simplest form.
Fig. 14B shows a modification of the
“V” antenna Known as the “Double-
V" which, due to the parallel opera-
tion of the dipoles, shows an increased
impedance and matches a 300-ohm
transmission line.

Special Dual Element Combinations.
Dipole combinations, in which the
high-frequency element is a physical
extension of the low-frequency ele-
ment, can be made to exhibit wide
frequency response. Many variations
of this type of construction are ap-
pearing on the market, a number of
which are illustrated in Figs. 154, B,
and C. Such antenna structures can
also be used with reflector elements,
as shown in Fig. 15C. Their charac-
teristics include wide band response,
desirable directional patterns, and at-
tenuation of the FM region. Certain
of these antennas use balancing trans-
formers, consisting of short lengths of
coaxial cable, which aid in matching
the transmission line.

Any type of antenna can be used in

RADIO & TELEVISION NEWS
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a “stacked” arrangement in which a
second identical antenna is erected
directly above the first and in the
same vertical plane. The antennas
are positioned at a critical spacing
(usually a half-wavelength), which
provides in-phase operation to a com-
mon transmission line. The advan-
tages of vertical stacking are two-
fold.

1. Additional gain is obtained due
to the contribution of the added an-
tenna.

2. Some vertical directivity is con-
tributed by the mutual interaction of
the antennas which discriminates
against a reflected wave from the
ground and confines the reception to
the direct or sky wave. Fig. 16 illus-

C i

D

-

Fig. 15. Three different types of dual-
element, wide-band television antennas.

trates several versions of vertically
stacked arrays.

Rotatable Antennas

From the discussion of multiple
path reception difficulties, it is evident
that a highly desirable feature for a
television antenna would be the abil-
ity to rotate it to different positions
as conditions might require. Fig. 17
shows a remotely controlled, motor
driven antenna which accomplishes
this result. It consists of two half-
wave dipoles positioned at right an-
gles to one another. The longer dipole
is cut for the average frequency of the
low frequency band, while the shorter
dipole is tuned to the average fre-
quency of the high band. A motor,
housed within the antenna structure,
allows rotation of the structure for
optimum reception. Motion is accom-
plished by a control box located at
the receiver. Slip-ring construction
allows the antenna to be continuously
rotated. On alternate 180 degree posi-
tions, the mechanism at the base of
the antenna automatically switches
from one band of TV frequencies to
the other.

Other types L)f rotators are avail-
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Fig. 16. Several types of commercially available stacked arrays
that provide a higher gain and an improved directional pattern.

able which provide remote indication
of the antenna position. With these
devices the user may ‘“log” the best
position of the antenna for any given
station, and subsequently return the
antenna to the proper position.

The Corner Reflector Antenna

Fig. 18 shows an antenna structure
which is of interest because it has a
very high “front-to-back” ratio and
greatly increases the pickup of the
dipole.

Its size, weight, and cost are justi-
fied in locations of low signal strength,
high noise level, and excessive inter-
ference.

This type of antenna was originally
introduced for use in the frequency
range known as u.h.f. (ultra high fre-
quencies), extending from 300 me. to
3000 mec. In this range, the corner re-
flector is usually made as a solid sheet
of metal, since the dimensions of the
dipole and the reflector are conven-
iently small.

When applied to the v.h.f. television
region, a solid metal reflector would
be exceedingly massive and easily

HIGH BAND
DIPOLE

LOw BAND
DIPOLE

MOTOR
HOUSING
HOLLOW MAST
FOR LEAD-IN AND
MOTOR WIRING

Fig. 17. Motor-driven antenna.

damaged by high winds. It has been
found that the solid sheet can be re-
placed by a ‘“grid” of rods made longer
than the dipole element, and spaced
closer than .1 wavelength, as shown
in Fig. 18A. :

Fig. 18B shows the gain or ratio of
power received with the reflector, to
power received with the dipole alone
—for various spacings of the dipole
from the corner, and for corner an-
gles of 90 degrees, 60 degrees, and 45
degrees. Fig. 18C illustrates the in-

Fig. 18. (A) The corner reflector antenna. (B} Effect of corner angle and dipole position
on gain of corner reflector. (C) Effect of corner angle and spacing on dipole resistance.
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Fig. 19. Television iransmission lines.
(A) Twin-lead parallel line. (B) Coaxial
cable. (C) Tubular twin-lead parallel line.

Fig. 20. Multi-element “Yagi” antennas.

fluence of the corner reflector on the
impedance of the antenna. This has
been expressed in percentage change
of dipole impedance since the corner
reflector can be used with any type of
dipole.

The high power gains shown in Fig.
18B, for 60° and 45° corner angles,
can be realized only if the sides are
made several wavelengths in extent.
The reception pattern (directional
characteristic) becomes progressively
sharper as the corner angle is reduced.

For these reasons, the 90° type is
the most practical for the v.h.f. chan-
nels. A spacing (S of Fig. 18A) of .35
wavelengths is a satisfactory value.
The rods used for the reflector may be
replaced by a screen of woven wire
(chicken wire) supported by a suitable
frame of wood or metal.

Types of Transmission Lines

In our discussion of ghosts produced
by reflections in lead-ins or transmis-
sion lines, we have indicated that max-
imum power transfer and freedom
from reflections occur when the trans-
mission line has a characteristic im-
pedance which exactly matches both
the antenna resistance and the input
resistance of the radio receiver. It is
important that the power developed
in the antenna structure be trans-
ferred to the grid of the first radio
frequency amplifier tube with as little
loss as possible in order to override
noise and produce high-contrast,
steady pictures. To accomplish this,
four types of lead-ins or transmission
lines have been used extensively.
These are: The twisted pair line, the
two-wire parallel line, the coaxial or
concentric cable, the shielded two-
wire parallel line.

Each of these types exhibits its own
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particular characteristics of impe-
ance range possibilities and loss or
attenuation per-foot.

Twisted Pair Line

This type of transmission line is
similar to twisted lamp cord but is
made of higher grade insulation and
weatherproof covering. It is the most
economical type of lead-in, but pos-
sesses several disadvantages. Its im-
pedance is normally in the range of
100 to 300 ohms, depending upon the
size of wire used and the thickness of
the insulation. The losses are fairly
high and the line is subject to deteri-
oration by weather and dirt. Its use
has been supplanted, in most in-
stances, by more efficient types of
lines.

Two-Wire Parallel Line

The most popular type of television
lead-in consists of two stranded wires
molded parallel to each other, at a
uniform spacing, in a flat strip of in-
sulating material. This low-loss ma-
terial, a plastic known as polyethy-
lene, has excellent radio frequency
properties including high resistivity,
low water absorption and low dielec-
tric constant. It is commercially
available in impedances of 75, 150, and
300 ohms, which provide a match for
any of the types of antennas discussed.
Parallel wire lead-in is available in
both clear and brown colored plastic.
Each type is equally efficient. The
color has been added, in the case of
the brown cable, to mask a slight color
change which appears with aging of
the transparent cable. Fig. 19A shows
this type of parallel lead-in cable to-
gether with two different types of
stand-off insulators.

Both types of insulators are used to
support the cable away from the build-
ings and to keep it from twisting. The
only disadvantage in the use of paral-
lel lead-in cable is the fact that it is

Fig. 21. Special high-tower assemblies
reception.

for fringe area television

wwWwW americanradiohistorv com

not shielded and, therefore, can pick
up man-made noises from electric
equipment and particularly automo-
bile ignition.

A recently introduced variation of
this type of parallel line consists of
two wires which are molded diametri-
cally opposite one another in the side
walls of a hollow plastic tube. The
advantages of this construction are:
(1) the leakage path has been in-
creased, (2) the dielectric between the
wires is substantially in the air and,
(3) the spacing between the wires (the
diameter of the tube) can be smaller
for a given characteristic impedance
than the width of comparable ribbon-
type. Its construction decreases the
loss per foot and improves the per-
formance, especially in wet weather.
Fig. 19C shows such a tubular two-
wire line together with the stand-off
insulators designed to support it.

Coaxial or Conecentrie Cable

Coaxial cable as used for television
lead-ins consists of a flexible conduc-
tor molded in the center or axis of a
solid polyethylene cylinder. This cyl-
inder is surrounded by a copper
braided outer conductor, and the en-
tire cable is covered by a weather-
proof vinylite sheath. The outer con-
ductor is grounded at the receiver and
acts as a shield for the inner conduc-
tor. Coaxial cable has the properties
of very low loss per foot and freedom
from noise pickup. It is made in
characteristic impedances of from 50
to 150 ohms.

The impedance is determined by the
ratio of the diameter of the outer con-
ductor to the diameter of the inner -
conductor and, for this reason, im-
pedances higher than 150 ohms would
require either a large outer diameter
or an extremely small and weak inner
conductor. Fig. 19B shows a sample
of coaxial cable with the various lay-
ers cut back to show the construction.
The coaxial cable is an unbalanced
type of line, and if the receiver is de-
signed for a balanced input with a
grounded center tap, it may be neces-
sary to remove the ground connection
before connecting the cable.

Shielded Parallel Line

This type of construction is similar
to the coaxial cable except that two
conductors, equally spaced from the
center, are molded in the solid di-
electric. Such a line is balanced since
the outer conductor is merely a shield
and can be connected to ground, while
the two inner conductors can be con-
nected to the balanced input of the
receiver and to the dipole. The losses
per-foot are higher than coaxial cable
of the same impedance and the im-
pedances, commercially available, are
from 40 to 300 ohms. It is especially
valuable for short transmission lines
in unusually noisy locations.

Reception in Fringe Areas

The service area of the television
transmitter is normally considered to

(Continued on page 159)
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M¥r. Ray Simpson, President
Simpson Electric Company
5208 West Kinzie Street
Chicago LL, Iiinois

Dear Mr, Simpson:

Congratulations{ The Simpson Model 480
FM-TV Genescope is the perfect instrument for
the proper aligmment of all FM and TV recelivers,

In addition to providing all necessary signal
sources, the new Simpson Genescope includes a.k

says EDWARD CROXEN

General Service Manager of Hallicrafters

THESE RANGES AND YOU WILL SEE HOW MUCH THE

In addition to prodeing all necessary signal sources, the new Simpson Genescope CHECK

includes a high sehsitivity oscilloscope of unique advanced design, complete in SIMPSON GENESCOPE CAN DO FOR YOU

every detail. Sensitivity 25 millivelts per inch. Wide band response to 3 mega- RANGES AMPLITUDE MODULATED
cycles or more. Eqpipped with a high frequency crystal probe for signal tracing. FREQUENCY MODULATED OSCILLATOR OSCILLATOR

AM and FM oscilictor sections provided with large, easy to read dials with Band A—2-120 megacycles Band A—3.2-16 megacycles
20-1 vernier control and 1000 division logging scale. Revolutionary, Ingenious, Band B—140-260 megacycles Band B—15-75 megacycles
Exclusive output fermination provides for various receiver impedances, either Sweep width variable from zero to 15

direct or through an isolating condenser. megacycles Band C—75-250 megacycles

30% modulation at 400 cycles

Sweep rate 60 cycles per second
or unmodulated

Step attenuator for control of output. A )
Specially designed frequency sweep motor

Size: 22”x147x7V,”. Weight 45 Ibs. Shipping Weight 54 Ibs. Continvously variable attenuator Continuously variable attenuator
OEALER'S NET PRICE complete with Test Leads and Operator's Manual $375.00 Crystal calibrator—5 megacycles * .05% Yisval method of beat frequency
Audio Oscillator 400 ¢ycles indication

e o o i i et e T et et et e e et i et et iy s !t Tt S S St it it S St Gt o S M) S St Gt il Y ot s Sl S St SRS S Sy S 3

Modern FM and TV development and servicing requires HERE’S THE SIMPSON—MODEL 479
the use of test equipment made to exacting standards, With TV-FM SIGNAL GENERATOR
this in mind Simpson offers you the Genescope with the as-
surance that everything possible has been done to make it the

Exactly the same circuits, ranges and func-
tions as the Model 480, described above,

most accurate, flexible and convenient instrument available. with the exception of the oscilloscope.
The Genescopelwill render many years of uninterrupted service Size 17”x14”x7V2”. Weight 34 Ibs.
and always produce accurate results, Shipping Weight 40 Ibs.

DEALER’S NET PRICE with Test Leads
and Operator’s Manual ., . ., . . $245.00

SIMPSON ELECTRIC COMPANY
5200-5218 WEST KINZ|E-STREET . CHICAGO. 44, ILLINOIS
tRSTR uvn,f NTS TMAT STAY ACCURATE In CdnadaxBach-Simpson, Lid., London, Ont.

September, 1949 71
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CANNON

= TYPE AN

.. |has greatest number of
: inserts, variety of am-
4 perages and voltages.
More than 200 layouts.

TYPE K

and RK similar to"AN”"
but an exclusive Can-
non product, more rug-
ged than type “AN",
210 inserts-layouts.

TYPE XL

Fast growing in pop-
ularity as the leading
quality low cost micro-
phone connector. 10 &
15 amps. contacts.

TYPE X

3 insert arrangements;
friction type engage-
ment. 10 and 15 amps.

TYPE P

Standard sound and
microphone series in 7
insert arrangements.
15 & 30 amps. contacts.

TYPE DP

Rack & Panel type &
connectors with
standard contacts
and coaxials.

AND 7 OTHER MAJOR TYPE SERIES.

Write for the new C-48
Condensed Catalog.

Address Department 1-228. I since 1915

Division of Cannon Manvufacturing Corp.

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.

IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD., TORCNTO 13, ONT.

WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 30! CLAY ST., SAN FRANCISCO

DO YOU

KNOW?

By DAVID SCOTT

85. What is meant by negative po-
larity ?

A. By negative polarity is meant
that as the amplitude of the signal
increases, the corresponding bril-
liance in the reproduced picture de-
creases. If polarity is not observed,
reversal in tone values takes place.
86. What, if any, is the advantage
of negative polarity?

A. The advantage of negative po-
larity is that if there is an increase
in signal level due to interference,
the picture is broken by black lines
or dots which are less conspicuous
than if they were white, as would
be the case in positive polarity.

87. For what purposes are the vari-
ous portions of the amplitude of the
video signal used?

A. The lower 75-80 per-cent of
the amplitude of the signal is de-
voted to picture intelligence. The
upper 20-25 per-cent is devoted to
sync and- blanking signals and is
known as the infra-black region.
88. What is the purpose of the
blanking signal?

A. The blanking signal imposes
a high amplitude voltage on the
signal circuit so that the retrace of
the scanning beam is forced into the
infra-black region, and, hence, no
trace appears on the screen during
this time.

89. Define and explain the d.c. com-
ponent of a TV signal.

A. The d.c. component is the
over-all value of the camera signal
averaged over the whole frame
scanning interval. By adding to the
d.c. factor, the a.c. component is un-
changed but is displaced wupward
and the picture due to mnegative
transmission becomes darker. By
subtracting from the d.c. compo-
nent, the picture becomes lighter
due to downward displacement;
changing the d.c. component varies
the brighitness.

90. What are the waveform require-
ments of the a.c. component?

A. Perfect transmission requires
that the amplitude, frequency, and
phase response curves be as flat as
possible.

91. What is the frequency range of
the video signal?

A. The frequency range of a vi-
deo signal lies between 30-4,000,000
cycles, or higher.

92. What are some of the causes of
distortion in a video amplifier?

A. Video amplifiers may have
distortions due to: 1. Non-ideal am-
plitude and phase response charac-
teristics; 2. Masking voltages; 3.
Counter-distortions inserted to com-

pensate shortcomings in the picture.
93. What are some of the causes of
masking voltages?

A. (a) Natural masking voltages
are: 1. Thermal agitation in resist-
ors; 2. Shot effect in electron emis-
sion; 3. Natural atmospheric dis-
turbances. (b) Man-made masking
voltages are: 1. Automobile igni-
tions; 2. High-frequency generators;
3. Diathermy machines.

94. What is thermal agitation and
how may its effects be minimized ?

A. Thermal agitation arises from
the random motions of electrons in
resistors. Since one of the factors
governing thermal agitation effects
is the frequency range of the cir-
cuit, preamplifiers are designed to
have a bandpass no wider than nec-
essary.

95. What is shot effect?

A. Shot effect in electron emis-
sion is the random effect of individ-
ual electrons causing little pulses of
current which excite the transmis-
sion circuits over their entire fre-
quency range.

96. What is the effect of shot effect
on the TV picture?

A. If the shot effect is high

enough, the picture may have a

shimmery, mottled appearance.

97. What ratio of signal voltage to
shot effect is necessary for satisfac-
tory pictures? )

A. A peak picture voltage of at
least 20:1 is necessary to give satis-
factory pictures, though lower ra-
tios may in many cases still pro-
duce intelligibility.

98. Why are intentional distortions
introduced into a TV picture?

A. Since subject brightness and
reproduction brightness is described
by a logarithmic curve, occasional
intentional distortions are necessary
to enhance the realistic effect. In-
tentional distortions may also be in-
troduced to compensate equipment
shortcomings.

99. What four elements of capacity
must be considered when designing
high-frequency video amplifiers ?

A. In high-frequency amplifiers,
these elements of capacitance must
be considered: 1. 8tray capacitance
of wiring and coupling elements; 2.
Output capacitance of preceding
tube; 3. Input capacitance of fol-
lowing tube; 4. Grid-to-plate capac-
itance of following tube, plus its
gain.

100. What are the advantages of
series peaking?

A. It achieves higher gain and a
more linear phase response.

(To be continued)
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Hation on any sutface — at any angle
0”7 extended

® exclusive
@ fits any cowl or fende

A Durable, £

on any' cowl or fender . :
| mounting spacer with 30 angular adjustment

) 1/2 4 nting ho_le':..is all that's needed to instali

STRATE-LINE ANTENNAS WITH HI-LO
BAND COVERAGE, CHANNELS 2-6, 7-13
Speedy installation, trouble-free operation and reli-
able performance. This type of installation puts
money in your pocket —and keeps it there. There’s §
| no profit leakage with wasted “call-back” time
when you instal] C-D Strate-line antennas. They're
built to stand up under all weather conditions.

CONTENTS LIST PRICE £

“STRATE-LINE"” Hi-Lo array, 8 ft.
mast, phase line. 6 standoffs, base
mounting bracket.

Same as 85 X with 60" trans. line.

Double stacked 85 X, feeder bars,
6 standoffs, 8 ft. mast, phase lines,
base mounting bracket.

. T85 XAX | Same as 85 XAX, with 60" trans,
line.

K85 X Single 85X bay, feeder bars, *‘U”
bolt mast bracket for converting
single to double stack. No mast.

q-pl,l- wber, 1949
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Vew 1950 Heathbis”
PUSH-PULL EXTENDED RANGE

5° OSCILLOSCOPE KIT

Deatures

Extended sweep range 15 cycles to
70,000 cycles.

New television type multivibrator
sweep generotor.

New magnetic alloy shield included.
Still the ameczing ptice of $39.50.

The first truly television oscilloscope.

[ ]

® Tremendous sensitivity .06 Volt RMS
per inch deflection.
[ ]
[ ]

Push-pull vertical and horizontal amplifiers.

Useful frequency range to 22 Mego-
cycles.

The new 1950 Push-Pull §” Oscilloscope has features that seem impossible in a $39.50 oscilloscope.
Think of it—push-pull vertical and horizontal amplifiers with tremendous sensitivity only
six one hundredths of a volt required for full inch of deflection. The weak impulses of television
can be boosted to full size on the five inch screen. Traces you couldn’t see before. Amazing
frequency range clear useful response at 2 14 Megacycles made possible by improved push-pull
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television.
New type multi-vibrator sweep generator with more than twice the frequency range. 15 cycles
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls
will move trace over any section of the screen for observation of any part. New magnetic alloy
CR tube shield protects the instrument from outside fields. All the same high quality parts,
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New
instruction manual now has complete step by step pictorials for easiest assembly. Shipping
Weight 30 Ibs. Order now for this winter's use.

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES

A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli-
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all
parts. For a small investment, add the latest improvements to your present oscilloscope (Except
C.R. Tube Shield). Shipping weight 10 lbs.
Order 05 Conversion Kit INO. 3V5.ilc sp e s s idcom dnlaf s 60 0o oiest ¢ B s womle dm

THE NEW Teathbel”
HANDITESTER KIT

MORE ‘Peafuresa THAN EVER BEFORE

® Beautiful streamline Bakelite case, ® Quality Bradley AC rectifler.

® AC and DC ranges to 5,000 Volits. ® Multiplying type ohms ranges.

® 1% Precision ceramic resistors, ® All the convenient ranges 10-30-
@ Convenient thumb type adjust control. 300-1,000-5,000 Velts.

® 400 Microampere meter movement. ® Large quality 37 built-in meter.

The instrument for all—the ranges you neced—beauty you'll enjoy for years and you
can assemble it in a matter of minutes—an instrument for everyone. The handiest
quality voltohmeter of all. Small enough to put in your pocket yet a full 3”7 meter.
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC
ranges of 10-30-300-1,000-5,000 Volts. Ohms ranges of 0-3,000 ohms and 0-300,000
ohms, Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control
fits conveniently under thumb for one hand adjustment Banana type jacks for positive
low resistance connections. Quality test leads included. The high quality Bradley instru-
ment rectifier was especially chosen for linear scales on AC.
The modern case was styled by Harrah Engineering for this
instrument. The 400 microampere meter movement comes
already mounted in the case protected from dust during
assembly. An ideal classroom assembly instrument useful for
a lifetime. Perfect for radio service calls, electricians, garage
mechanics, students, amateurs and beginners in radio. The
only quality voltohmeter under $20.00. An hour of assembly
saves you one-half the cost and quality parts give you a better
instrument. Order today. Shipping weight 2 lbs.

HANDY
OHMS
ADJUST.

EXPORT DEPT.

13 £ast 401h 51 e HEATH COMPANY
... BENTO HARBOR 15, MICHIGAN

CABLE: ARLAB—N.Y.
74 RADIO & TELEVISION NEWS
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| The NEW 1950 Feathiic-
VACUUM TUBE

i

VOLTMETER KIT

7Mm

® New ;200 micgoampere meter. @ Accessory probes (exira) extend ranges to
® Uses 1% precision ceramic divider resistors. 10,000 Volts and 100 Megacycles.

[ ] Burn-'Put proof meter circuit. ® Modern push-pull elecironic voltmeter circuit.
® 24 complete ranges. ® Electronic AC circuit.' No current drawing
® Isolated probe for dynamic testing. rectifiers.

® Most beautiful VTVM in America. ® Shatterproof plastic meter face.

'

i
A new Model V-2 Heathkit VIVM with new 200 microampere meter four additional
ranges—full scale linear ranges on both AC and DC of 0-3 V,10V,30V.,, 100V, 300 V., and 1,000 V.
Accessory probe listed elsewhere in ad extends voltage range to 3,000 and 10,000 volts D.C New model
has greater sensitivity, stability and accuracy—still the highest quality features—shatterproof plastic
full view meter, face—automatic meter protection, push-pull electronic voltmeter circuit,
linear scales—db. scale—ohmmeter measures 1/10 ohm to 1 billion ohms with internal
battery—isolated DC test prod for dynamic measurements—11 megohm input resist-
ance on DC—AC uses electronic rectification with 6H6 tube. All these features and still
the amazing ptice of anly $24.50. Comes complete with cabinet—panel—three tubes—
new Mallory syitches—test prods and leads, 1% ceramic divider resistors and all other
parts. Complete instruction manual for assembly and use. Better start your laboratory
with this precision instrument. Shipping wetght 8 1bs. Model V-2
1

SIGNAL
GENERATOR KIT

Deatured

® New 5 to 1 ratio vernier tuning [ ] Cuthqde follower output for greatest
for ease and accuracy. stability.

® New external modulation switch— ® 400 cycle audio available for audio testing.
use it for fidelity testing. ® Most modern type R.F. oscillator.

® New precision coils for greater @® Covers 150Kc. to 34Mc. on fundamentals
output. and calibrated strong harmonics fo 102 Mc.

The most popular signal generator kit has been vastly improved—the experience of
thousands combined to give you the best. Check the features in this fine generator and
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage.
The new features double the value—think of being able to make fidelity checks on
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil-
lator modulates R.F. signal and is available externally for audio testing. The new 5 to 1
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The
coils are already precision wound and calibrated. Uses turret type coil and switch
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated
and comes complete in every detail—cabinet—tubes—coils—beautiful two color cali-
brated panel and all small parts—new step-by-step pictorial diagrams and complete
instruction manual make assembly a cinch even for novices. Why try to get along with-
out a signal generator when you can have the best for less than a twenty
dollar bill. Better order it now. Shipping weight 7 Ibs.. .. ... ... .. v $19.50
i CONVERSION KIT FOR G-1 GENERATORS -
I Conversion kit for G-1 generators for vernier tuning and external modulation includes

new high band coil for greater output. Gives all the features of new G-5 listed
above. Order G-5 Conversion Kit No. 316. .. e

EXPORT DEPT.

13 East 40th St.
NEW YORK cn'vE (16)

e
CABLE: ARLAB—N.Y. frogp ' o
i Ao BN e % %i.%‘gﬁf

¥ ivads L L e vk [._M_,V;\».M Ll

September, 1949
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R.F. CRYSTAL
TEST PROBE KIT

No. 309. Kit to assemble.
R.F. probe extends VIVM
range to 100 Mc. Com-
plete with IN34 crystal.
Ship. Wrt., 1 Ib. .... $6.50

10,000V. H.V.
TEST PROBE KIT

No. 310. Extends range
of any 11 megohm
VIVM to 3,000 and
10,000 Volt ranges. A
necessity for television.
Shipping W't., 1 pound.
.......................... $4.50

| Vew Featbbel”
TOOL KIT

Now a complete tool kit
to assemble your Heathkit.
Consists of Krauter diagon-
al cutters and pointed nose
assembly pliers, Xcelite
screwdriver, 60 Wart 110V,
soldering iron and supply
of solder. Shipping Wt, 2
1bs. Complete kit $5.95

IMPEDANCE BRIDGE

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF ALL

Measures Inductance from 10 microhenries to 100 henries capac-
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10
megohms. Dissipation factor from .001 to 1. “Q" from 1 to 1000.

Ideal for schools, laboratories, service shops, serious experimenters.

An impedance bridge for everyone — the most useful instrument of all,
which heretofore has been out of the price range of serious experi-
mentors and service shops. Now at the lowest price possible. All highest
quality parts General Radio main calibrated control. General Radio
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing
— 200 micro-amp zero center galvanometer — V5 of 165 ceramic non-
inductive decade resistors. Professional type binding posts with standard
34" centers. Beautiful birch cabinet Directly calibrated Q™ and dissipation factor scales.
Ready calibrated capacity and inductance standards of S:ver Mica, accurate to V5 of 16
and with dissipation factors of less than 30 parts in one mullion. Provisions on panel for
external generator and detector. Measure all your unknowns the way laboratories do — with
a bridge for accuracy and speed. ’

Internal 6 vole battery for resistance and hummer operation. Circuit utilizes Wheatstone,
Hay and Maxwell circuits for different measurements. Supplied complete with every quality
part — all calibrations completed and instruction manual for assembly and use. Deliveries
are limited. Shipping weight, approximately 15 Ibs.

Few Heatbbil™

TELEVISION
ALIGNMENT

GENERATOR
KIT

Everything you want in a tele-
vision alignment generator. A
wide band sweep generator cover-
ing all FM and TV frequencies
0-110 and 165 to 220 Mega-
cycles,a marker indicator covering
19 to 4{5 Meglz:acyclles, AM modu-
lation for RF alignment — va- %té;‘,‘?

riable calibrated sweep width UL

0 - 30 Mc. — mechanical driven

inductive sweep. Husky 110V. 60 cycle power transformer operated — step type output
attenuator with 10,000 to | range — high output on all ranges — band switching for each
range — vernier driven main calibrated dial with over 45 inches of calibration — vernier
driven calibrated indicator marker tuning. Large grey crackle cabinet 1618”7 x 103%5” x
7-3/16”. Phase control for single trace adjustment. Uses four high frequency triodes plus
SY3 rectifier — split stator tuning condensers for greater efficiency and accuracy at high
frequencies — this Heathkit is complete and adequate for every alignment need and is
supplied with every part — cabinet — calibrated panel — all coils and condensers wound,
calibrated and adjusted. Tubes, transformer, test leads — every part with instruction
manual for assembly and use. Actually three instruments in one — TV sweep generator —
TV AM generator and TV marker indicator. Also covers FM band.

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16)

L CABLE: ARLAB—N.Y.

PR et PR i R ey
COMPANY |
15,. MICHIGAN - F.uil

T
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all in HEATHKIT

Heathbil”
’TUBE CHECKER KIT

Dealured

5. Checks every tube element
6. Uses latest type lever switches
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter
4. Complete range of filament voltages 8. Large size 11* x 14" x 4" complete
9. Checks new 9 pin piniatures

1. Measures each element individually
2. Has gear driven roller chart

Check the features and you will realize that this Heathkit has all the
features you want. Speed — simplicity — beauty — protection against
obsolescence. The most modern type of tester — measures each element
— beautiful Bad-Good scale, high quality meter — the best of parts —
rugged oversize 110V. 60 cycle power transformer — finest of Mallory
switches — Centralab controls — quality wood cabinet — complete set
of sockets for all type tubes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate and set
up any type tube. Simplified switching cuts necessary time to minimum
and saves vaJuable service time. Short and open element clie k. No matter
what arrangement of tube elements, the Heathkit flexible switching ar-
rangement eéasily handles it. Order your Heathkit Tube Checker today.
See for youtself that Heath again saves you 24 and yet retains all the
quality — this tube checker will pay for itself in a few weeks — better
build it now.

Complete with detail instructions — all parts — cabinet — roller
chart —reaay to wire up and operate, Shipping Wt., 15 lbs.

ELSE TO BUY

NEW THeatdtil-
SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KI

VNew Heathtbct
BATTERY
ELIMINATOR KIT

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

ELSE TO
BUY

Experimenters and servicemen working with a
square wave for the first time invariably wonder
why it was not introduced before. The charac-
teristics of an amplifier can be determined in

seconds compared to several hours of tedious
plotting using older methods. Stage by stage,
amplifier testing is as easy as signal tracing.
The low distortion (less than 1¢%) and linear
output ( + one db.) make this Heathkit equal
or superior to factory built equipment selling
for three or four times its price. The circuit is
the popular RC tuning circuit using a four gang
variable condenser. Three ranges 20-200, 200-
2,000, 2,000-20,000 cycles are provided by
selector switch. Either sine or square waves
instantly available at slide switch. All compo-
nents are of highe§t quality, cased 110V. GO
cycle power transformer. Mallory F.P. filter con-
densers, 5 tubes, calibrated 2 color panel, grey
crackle aluminum cabinet. The detailed instruc-
tions make assembly an interesting and in-
structive few hours. [Shipping Wt., 13 1bs.

]

Now a bench 6 Volt power supply kit
%or all auro radio testing. Supplies 5 -

15 Volts at 10 Amperes continuous
or 15 Amperes intermittent. A well fil-
tered rugged power supply uses heavy
duty selenium rectifier, choke input filter
with 4,000 MFD of electrolytic filter,
0 - 15 Volt meter indicates output. Out-
put variable in eight steps. Excellent for
demonstrating auto radios. ldeal for
servicing — can be lowered to find
sticky vibrators or stepped up to equiva-
lent of generator overload — easily
constructed in less than two hours.
Complete in every respect. Shipping
Wi., 18 Ibs.

The popular Heathkit signal tracer has now
been combined with a ugiversal test speaker at
no increase in price. The same high quality
tracer follows signal from antenna to speaker
—locates intermittents—defective parts quick-
er—saves valuable service time— gives greater
income per service hour. Works equally well
on broadcast — FM or TV receivers. The test
speaker has assortment of switching ranges to
match push pull or single output impedance.
Also test microphones, pickups — PA systems
— comes complete — cabinet — 110V. 60
cycle power transformer — tubes, test probe,
all parts and detailed instructions for assembly
and use. Shipping Wt., 8 lbs.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB~N.Y.
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September, 1949
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Heathlil= Hew Heathbel”
ELECTRONIC SWITCH KIT "FM TUNER KIT

LIT ANY SC
RN LI A SCOPE A truly fine FM Tuner with the coils ready

wound, all alignment completed — all that
is necessary is wiring and it’s ready to play
— uses super regenerative circuit — 110V,
GO cycle transformer operated — two gang
tuning condenser — slide rule calibrated
dial — two tubes — complete instructions
including pictorial enable even beginners

3 e 2 to build successfully. Shipping Wt., 4 lbs.
: e ' ‘Beautiful mahogany cabinet for FM
C.AB'NET $ I 4 1.5 Tuner (shown above) extra ............. $3.75

i EXTRA

ELSE TO BUY

An electronic switch used with any oscilloscope provides two
separately controllable traces on the screen. Each trace is controlled
independently and the position of the traces may be varied. The
input and output traces of an amplifier may be observed one beside
the other or one directly over the other illustrating perfectly any
change occurring in the amplifier. Distortion — phase shift and
other defects show up instantly, 110V. 6Q cycle transformer oper-
ated. Uses S tubes (1 6X5, 2 6SN7’s, 2 65J7's). Has individual
gain controls, positioning control and coarse and fine sweeping rate
controls. The cabinet and panel match all other Heathkits. Every
part supplied including detailed instructions for assembly and use.

® Power fuclor.scule ® Bridge type circu-i.l._ i 2

® Measures resistance o Magic eye indicator

R A D l o K I 'l' ® Measures leakage @ 110 V. transformer
® Checks paper-mica- operated

3 electrolytics ® All scales on panel

R . e e . ] Checks all types of condensers, paper-mica-electrolytic-ceramic over

An ideal way to learn radio. This kit is com- a range of .00001 MFD to 1000 MED. All on readable scales that

plete ready to assemble, with tubes and all other are read direct from the panel. NG CHARTS OR MULTIPLIERS

. O es f Vv AC. Simple, cl "
32{518(1 pﬁ.'ff,ucdfﬁ.? ri:il?e tﬁis f‘g}i,é’. fafi?é NECESSARY. A condenser checker anyone can tead without a

training course. Covers regular broadcasts and college education. A leakage test and polarizing voltage for 20 to’
short wave bands., Plug-in coils. Regenerative 500 valts provided. Measures power factor of electrolytics between
circuit. Operates loud speaker. Shipping Wt., 09% and 509. 110V. GO cycle transformer operated complete with

Ibs. rectifier and magic. eye tubes, cabinet, calibrated panel, test leads’
HS30 Headph per set. and all other parts. Clear detailed instructions for assembly and use.

IZV\%I:, Pe""“”'e'!‘,'. M:'S"e' Loudspeaker........ : Why guess at the quality and capacity of a condenser when you
ahogany Cabinet..........o.coooooriinriniirnns : can know for less than a twenty dollar bill. Shipping Wt., 7 lbs.

A D T o T O D DO 0 o A

ORDER BLANK

HEATH €O. [ernr s

K ] —Express
BENTON HARBOR - —Freight
MICHIGAN : —_Best Way
Quan. DESCRIPTION Price Total

Build this high fidelity amplifier and
save two-thirds of the cost. 110V.
60 cy. transformer operated. Push pull
output using 1619 tubes (military
type 6L6s), two amplifier stages using
a dual triode (6SL7), as a phase in-
verter give this amplifier a linear re-
production equal to amplifiers selling
for ten times this price. Every part
supplied; punched and formed chassis,
transformers (including quality out-
put to 3-8 ohm voice coil), tubes,
controls, and complete instructions. l

Add postage for 20 lbs.
12” PM Speakers for above..,.$6.95

.Mahogany Speaker Cabinet, ENCLOSED FIND [] CHECK . . . [] MONEY ORDER FOR_____
141 x 1435" x 8,

_ -$8.75 PLEASE SHIP C.O.D, , . , POSTAGE ENCLIC.)I#D"F_OR..;..-__POUNDS.
7% HEATH COMPANY

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY {16}

CABLE: ARLAB—N.Y.

 ...BENTON HARBOR 15

N3

MICHIGAN
L SR L

: : R
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PE101C BC645 POWER SUPPLY
NO. 273. Complete power supply
for BC 645. Operates from 12 or
24 Volts. Supplies both AC and DC

required. Shipping $3 95

@é«*
Wagt. 13 Ibs. Each

DM 35 12 VOLT DYNAMOTOR
NO. 274. New input 12 Volt at 18.7
Amperes. Supplies 675V at 275 MA
or V2 above voltage from 6 volts. Ex-

cellent for auto use. Ship- $7 50 :

ping Wgt. 11 lbs. Each
L R 1 8 F 3 §F ¥ |
HOME WORKSHOP GRINDER KIT

NO. 230. Easily assembled 110V
AC or DC ball bearing fully en-
closed motor from Army surplus
dynamotor. Purchaser to make
simple changes dnd shaft exten-
sions, detailed instructions and all
parts supplied. Motor approxi-
mately 5,000 R.P.M. Ideal for
tool-post grinder, flexible shaft
tool, model drill press, saw. Ship-
ping Weight 6 Ibs,

LT e———)

COLLINS AUTOTUNE CONTROL HEAD

NO. 278. Brand new controls used
on the ART/13, 100 Watt, Trans-
mitter. Types 7, 8, 10, and 11 avail-
able. Get a spare while available
as tlew cost is over $22.00 each.
Shipping Wgt. 3 lbs. Price any type

{mention when $4.50

ordering). Each

_-————‘

$3.95

300 MA SELENIUM RECTIFIERS
NO. 209. Rated 300 MA ot 36

Volts, complete with mounting
brackets. ShippingT

Wagt. 1 1b. 3 FOR $1.00 4
TN90 FEED THROUGH INSULATOR

NO. 276. Heavy duty feed
through, 2 diameter 4" long,

complete with brass hard-
ware and gasket. Shipping
Wagt. 2 lbs.

2 FOR $] -00

TN86 STRAIN INSULATOR
NO. 277. Husky ur;ny type 114"

diameter, 5V4” long. Brown
orcelain. Shippin
Wer atns afor” $1.00
&, G.E. BC 306 ANTENNA

TUNING UNIT

NO. 231. Matches any aerial to 150
Watt transmitter, used on BC 375. Brand

new, Add postage $2 95

for 20 Ibs.
B NN Ry
G. E. 1,000 VOLT 350 MA

DYNAMOTOR

NO. 213. An ideal dynamotor for
mobile| operation in taxicabs, police
cars, sound systems and amateur sta- )
tions. Supplies above voltage from 12 l

|
|
I
|
I
!
|
[
I
|
|
|
I
|
J
|
|
I

-~

Volts or 500V. at 350 MA from 6
Volts. Complete with starting relay,
and fuses. New. Our Dynamotor A. '

$5.95
Shipping Weight 72 lbs.
L 1 § F §F ¥ H

HOW TO ORDER - -

EXPORT DEPT.

13 East 40tn St.
NEW YORK CITY (16)

CABLE: ARLAB=N.Y.

September, 15149

1ASH/

e

|
fO UTPUT TRANSFORMER

-

... BENTON. HARBOR 15,

ELECTRONIC BA

ORDER NOW - -ALL QU

| 8§ N
POWER TRANSFORMER Sgecials '

NO. 226. Primary 117V. 60 cycle. l
Secondaries supply 746 V.CT at 220
MA, 6.3V. at 4.5 A., and 5V. at 4A. |
Will handle 13 tube radio receivers.
Supply is limited, order early. Ship-
ping Weight 11 lbs. each.

$3.95 .. 3 for $9.95
[ F R B
T32 TABLE MICROPHONE

NO. 210. One of the Army’s best.
Built by Kellogg, ideal for factory
call system, public address, amateur
use. Brand new in original cartons.

Add postage for 5 [bs. $2.95 A
MINIATURE ELECTRIC MOTOR

NO. 211, Tiny Delco motor only 1" x
142" 10,000 RPM. Operates from 6

to 24 V. Excellent for mod- $2 95 l

els. Add postage for 1 Ib.
el X 1 B F

-

NO. 227. Push pull 6Vé's to 6 - 8 ohm

voice coil excellen
& 3for$1.95

characteristics,

RCA SATURABLE REACTOR TRANSFORMER
NO. 246. New RCA No. CKV30531 AC
current 750 MA DC current 2 Amperes.

Rated 1.75 henries. Ship- $-I .00 . I

ping wgt. 4 Ibs. Each /
12.6V POWER TRANSFORMER

NO. 247. New cased 110 V 60 cy.

Power Transformer. Supplies 440V Ct. '

A

at 60 MA, 6.3V at 2A. and 12.6V at
1 Amp. Excellent for military sets.
Shipping Wght.
6 Ibs. Each.

RCA INPUT MRANSFORMER
NOQ. 248. Heavy duty RCA No CKV- 4

30529. Input has primaries 600 to 200
and 25 ohms secondary 250,000 ohms

C.T. Shipping Wat. $] .00

2 lbs. Each

FEDERAL POWER TRANSFORMER
NO. 252. New cased 110V 40 cy.
Power Transformer. Supplies 480V CT
at 50 MA and 6.3 V at 2.1 Amps. A

beautiful transformer. Ship-
ping Wgt. 4 Ibs. Each $] .50

$1.95|

MILITARY POWER TRANSFORMERS

NO. 229. Convert your military re-
ceivers without rewiring the filament.
’A" type supplies 500 VCT at 50 MA,
5V. at 2A. and 24V, at 12 A. "'B”
type supplies 500 VCT at 50 MA, 5V,
ufh Zﬁ. and B'IZV. at 1 Amp. State s
whether A or B type desired.
Shipping Weight 4 lbs. $2.95

s WALKIE TALKIE TRANSFORMER
No. 744. Carbon microphone input
transformer and output to head-
phone transformer, all in one case,

excellent for building your own.
Shipping Wt. 1 Ib. 4 for $1.00

LOW PASS FILTER UNIT
No. 637. 3000 cycle cutoff consists
of 3 inductances and 4 capacitors
in network, 500 ohms in and out.
Excellent for clipping all frequen-
cies above 3000 cycles. Drawn steel
cose, shipping Wt. 5 |bs. $2.50

ey 10 71 1 F § 1} |
FM PUSH BUTTON TUNER

NO. 224, Brand new ten push but-
ton tuning assembly from Army FM
receiver. Contains 4 gang 100 MMF

silver plated tuning conden-
ser. Add postage for 10 Ibs. $2.50 EACH

GIVE PART NUMBER AND DESCRIPTION
WEIGHT SHOWN. NO ORDERS UNDER $2.00...WE WILL SHIP C.0.D.

wwwW americanradiohistorv com

EXPERIMENTERS 2«4 HOBBYISTS

r

N ——
HEARING AID HEADPHONES

NO. 216. The Army’s best — eliminate flat
ears and outside noise. Complete with
transformer for conversion from low to
With cord and plug

$1.00

- MICHIGAN

RGAINS /o

ANTITIES 'LIMITED

BC 746 TUNING UNIT
NO. 257. Plug in transmitter
tuning unit from army Walkie
Talkie. Contains antenna and
tank coils, tuning condenser,
transmitting and receiving crys-
tals. Iﬁeul transmitter founda-
tion. Shipping Wagt.

1 lb. Each S $] -00
(Same as above except trans-
mitter crystal in 80 meter ama-
teur band $2.50 each)

T30 THROAT MICROPHONE
NOQO. 258. Makes excellent contact

(

microphone for musical instru- ’;
ment or vibration pick-up. Ship- D Li‘/f
ping Wagt. 1 Ib. $1.00 each i L%
Extension cord with switch for

above $ .50 each

N N N

BC731 CONTROL BOX |

with Weston Model 476 AC Voltmeter

NQO. 208. Excellent buy in motor control I
box. Size 8”x10”x512".Contains Wes-
ton 0-150V. AC 312" voltmeter, motor
starting switch, 28 foses all 30 Amp
110V. and 8 fuse holders. Fuses and

$7.95

holders alone worth the price.
Shipping Weight 18 Ibs.

METER SPECIAL
NO. 237. Brand new Delur Model |
312 0-800 M.A. D.C. Square 3” 0-10
M.A. basic meter with built in
shunt. Probably the best buy ever }

offered in a surplus meter. ]
Shipping Weight 1 Ib. $2.95 4

high impedance.
complete.
Add postage for 1 |b.

BC 451 CONYROL BOX
NO. 236. Control box for 274N
transmitters. Contains Proper cw-

voice switch, 4 channel switch,
power switch, mike jack and tele-
graph key. i
Add postage for 2 lbs. $1.95

100 MA FILTER CHOKE

No. 641. Heavy 1.5 henry choke in
drawn steel case, 50 ohm resist-
ance, conservatively rated ot 100
MA. Shipping Wt. 1 Ib 50¢

FILAMENT TRANSFORMER
No. 922, 220V. 60 cy. primary sup-
plies 12.6V. at 3.5 Amps, 15.6V at
1 Amp. Supplies 6.3 at 3.5 Amps
and 7.8V. at 1. Amp from 110V.
Shipping Wt. 8 lbs. $1.50

PANEL METER
Burlington 0-300 VAC Meter
No. 290. Model 32XA 3V2" round
AC Voltmeter 0-300 VAC full scale.
Scale also calibrated 0-600V. Bakelite
case. A beautiful meter in original
carton. Shipping Wt. $3.95

DRIVER TRANSFORMER

No. 651. Couples 3000 ohm plate
to push pull parallel grids hermeti-
cally sealed. Ship. Wt. 1 [b. $1.00

QUTPUT and- MODULATION TRANSFORMER

No. 745. Componion transformer
to above driver. A push pull output,
3000 ohms to 3.2 ohm voice coil, or
to 1250 ohms ot 80 MA. A high
quality cased unit. Shipping Wt
2 pounds. $1.00

s ADD "POSTAGE FOR
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NEW PANORAMIC SYSTEM
Available in an instrument called
the Panoramic Ultrasonic Analyzer,
Model SB-7, manufactured by the
Panoramic Radio Products, Inc., 10

South Second Avenue, Mount Vernon,
N. Y., is a system which is said to
revolutionize the technique of ultra-
sonic spectrum analysis.

Although it is designed for use in
development laboratories, the instru-
ment is simple to operate and reduces
the analysis of ultrasonics  to the
simplest, fastest, and most direct pro-
cedures. Indications are obtainable
for signals between 2 ke. and. 300 kc.
in the form of vertical deflections dis-
tributed across a cathode-ray tube
screen.

In applications to frequency inves-
tigations, panoramic instruments have
become more and more important in
the communications fields, particular-
ly in view of the instrument’s elimina-
tion of point by point frequency
checks.

UNIVERSAL IMPEDANCE BRIDGE

Brown Electro-Meadurement Cor-
poration, formerly Brown Engineering
Company, 4635-37 S. E. Hawthorne
Blvd,, Portland 15, Oregon, announces
a new universal impedance bridge,

small and light in weight, the Model
250-A.
This bridge can measure resistance,

capacitance, and inductance over the
following ranges: Resistance, 1 milli-
ohm to 1 megohm; capacitance, 1 pufd.
to 100 gfd.; inductance, 1 phy. to 100

80

hy. It is enclosed in a 9% by 10% inch
cast aluminum cabinet and is powered
by four replaceable flashlight cells.
High accuracy is provided by utiliz-
ing .1 per-cent precision wirewound
resistors in the bridge arms, and a di-
rectly calibrated slidewire consisting
of .1 per-cent precision decade with a
coaxially mounted rheostat for inter-
polation within the decade steps. The
net weight is approximately 20 pounds.

BASE LOADED MOBILE ANTENNA

A new mobile antenna specially de-
signed for 75-meter amateur mobile
operation is being manufactured by
Premax Products, Niagara Falls, New
York, and is said to step up efficiency
over the conventional whip on the
average of 6 db.

This base loaded antenna will reso-
nate anywhere between 3800 to 4000

ke. and may be adjusted by shorting out
top turns of the special loading coil.

W2TBD states he has satisfactorily
worked stations 250 miles and more
distant on the 75-meter band in mid-
summer. Winter transmissions should
exceed 500 miles.

TY DISTRIBUTION SYSTEM
Suitable for use either by television
dealers or small apartment house or
multiple dwelling owners is the new
TVD-8 television distribution system

_announced by the Electro Engineering

and Mfg. Co., 627 West Alexandria,
Detroit 1, Michigan.

It is a compact unit using eight 6J6
tubes in a circuit arranged to provide
balanced 300-ohm input and output fa-
cilities, and it operates from a 115
volt, 60-cycle supply line. The TVD-8
may be used on channels 2 to 13 inclu-
sive, and is built for continuous duty
service.

No adjustable resistance networks
or switches are required for the opera-

www americanradiohistorv com

tion of the TV receivers from the TVD-
8, and from one to eight sets may be
used with each unit. Floor salesmen

may show pictures transmitted from
several stations to different customers
at the same time, eliminating waiting
time for the prospect besides the un-
satisfactory images caused by coupling
between receivers.

MIDGET-CAN CONDENSERS

Measuring only 13/16 inches in di-
ameter by 1% inches long, the “Dan-
dee” Type PRS midget-can electrolytic
condensers are being produced in
smaller sizes by Aerovox Corporation.

These smaller metal-can electrolyt-
ics come in single-section ratings from
95-700 d.c.w., 4 to 100 ufd.,, and again
from 25 to 450 volts d.c.w., 8-8 to 100-
100 wfd. dual-section units. Higher
capacitance, low-voltage units are
available in voltage ratings from 6 to
25 d.c.w., 100 to 2000 pfd. )

The trend toward still more com-
pact, radio-electronic assemblies and
recent refinements in the manufacture
of these condensers resulted in the pro-
duction of the “Dandee” electrolytics
by the New Bedford, Mass., firm.

CROWN ANTENNA ROTATOR

One of the outstanding features of
the Crown antenna rotators is the ro-
tator control which is equipped with
dial indication, eliminating guess work
as to where the antenna is pointing.
The easy-to-read illuminated dial is
calibrated with compass points and
numbers so that the antenna position
is always known, and it lights only

when the button is pressed to operate.

The antenna drive unit is designed
to carry the entire weight and to ro-
tate the antenna and antenna mast.
It is thus possible to mount the an-

RADIO & TELEVISION NEWS
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Celebrates its 30th YEAR of FACTORY-TO-YOU
Selling with a Sensationally NEW 1950 .LINE of

and.
mplete

Here is Television at its finest! . . . brought to you by Mid-
west, for 30 years a leader in the field of radio and elec-
tronics. Immense 151-square-inch screen on new 16” metal-
glass tube. . . clear, steady, bright pictures . . . Synchronized
sound and picture that a child can tune in perfectly . . .
Highest quality FM sound . . . Big 12” Electro-Dynamic
Panasonic Speaker. Available in beautiful Consoles or in
complete chassis as illustrated (not a kit, but a complete
Television receiver ready to plug in and play) to place in
your own cabinet. And you can buy Midwest Television at
Low Factory Prices, with Low Down Payment and Long
Easy Terms —and on 30 Days Trial! .

FACTORY-
TO-YOU PRICE

Not a KIT...This is
a Completely
assembled Receiver

...also a Magnificent Line of NEW 1950

MIDWEST RADIOS

featuring the latest Improved FM Circuit
and the New 3-SPEED R PLAYER

SO rane

xS

s

- Powerful new 1950
T Series 16 and Series o
12 AM-FM Radio in
complete chassis.
Also beautiful new

Console models in-
cluding the magnifi-
cent Symphony

Write in'Name and Address (Please

Grand Radio-Phono- = = 1 h °
graph with latest FM cir- : - Print) on Coupon or 1c Postcard.
cuit and new 3-Speed Automatic

, Record Player. New portable and Table s MIDWEST RADIO & TELEVISION CORP.m
Models also available. E Dept. X372, 909 Broadway, Cincinnati 2, Ohio §

BUY D'RECT FROM : Please send me your new FREE 1950 Catalog. =
THE MIDWEST FACTORY and SAV E! i . :
MIDWEST RADIO & TELEVISION CORP. i —
3/ 4y : ,Jll-llllllllmllﬁllllII:I:IIIIIIII-
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C

MODEL 600

1. New, smaller, portable, lower
cost tester.

2.
3. Reads directly in micromhos.
4.

Tests for gas content.

Separate voltage applied to
each element.

5. Detects more weak tubes.

~ON ot(

K

oK

. TUBE TESTERS

Are Dependable Income Builders

ELECTRICAL INSTRUMENT COMPANY

S=~x-10524 DUPONT AVENUE .

Dynamic Mutual
Conductance

of the

Experts
for

Accuracy
and

Speed

® Never in the history of radio ser-
vicing have HICKOK Tube Testers
ever been excelled. Their Dynamic
Mutual Conductance Circuit has
long been an exclusive HICKOK
development. Available in a com-
plete line of portable, counter, and
display models. Specially designed
professional features. The choice
of leading radio service techni-
cians throughout the world.

See them at your jobber’s now, or
write for latest free literature.

CLEVELAND 8, OHIO

NAME

Please send me latest literature on
your line of Hickok Tube Testerss

ADDRESS.

QY.

STATE

COMMAND TRANSMITTERS!=

BC157 or T20/ARC5 covers 4-5.3 mc.. . . . $6.95
BC458 or T21/ARC5 covers 6.3-7 mc.. ... 6.95
BC459 or T22/ARC5 covers 7-9 me. . . - . . 9.95

The above are used, but in perfect condition.
Special filament transformer 24 VAC @ 1
amp 110 VAC 60 C. Pri. Simplifies your

CONVErsion . .. ... covvivonvnesonnn 2.49
Plate transformer excellent for command set

power supply. 600-0-600 250 ma. 110

V. 60 C.pprgr TRV daGEE e TS 3.98
TS-9 Handsets, used, but good. . ... .... 2.95
T-17 Microphones. used, good. . ........ .98
FREQUENCY METER, type TSGS/Ap 341 to

1000 me. with excellent accuracy, may

be used as a FS or Wavemeter. .. .. .. .29.50

WRITE FOR OUR LATEST SURPLUS LIST
25% deposit on COD’s

UNITED RADIO SUPPLY, ING.

22 NW Ninth, PORTLAND 9, OREGON

Make Your Career
RADIO and TV

In no other industry does the future hold brighter
financial promise and security than in AM and FM
Radio. Television. These fields need and want men
trained as announcers, script writers, dise jockeys, and
radio technicians. 1t will pay you to investigate the
Don Martin School of Radio Arts, established m
1937. Complete day and night classes . .

latest equipment . . . and a staff of 30 natxonally
known instructors. Over 97% of the combination
men graduates are placed on jobs immediately through
the free placement service. Approved for veterans.
FREE—Write for Free Booklet ‘““Your Future in
Radio.’

DON MARTIN SCHOOL OF RADIO ARTS
1655 No. Cherakee, Hollywood, Calif., HUdson 23281
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tenna drive unit at the base of the an-
tenna mast.

Both of the units are manufactured
by the Crown Controls Company, Inc.,
124 S. Washington St., New Bremen,
Ohio.

ALLIED 20-WATT AMPLIFIER

A new, improved model of the
“Knight” 20-watt high-fidelity ampli-
fier is being produced by Allied Radio,
featuring wide-range response (plus

or minus 1 db., 20-20,000 c.p.s.), with
less than 2 per-cent distortion at full
output,

As a recording amplifier, it can be
used from a mike, radio, or records.
An exclusive feature is the output for
direct connection to any crystal re-
cording head. The unit has separate
bass and treble tone controls, 5
output impedance taps (4, 8, 16, 250,
and 500 ohms), and a tapped power
transformer for optimum operation
from 117-volt or 130-volt a.c. lines.

Allied Radio Corporation, 833 W.
Jackson Blvd., Chicago 7, Il1, supplies
the unit complete with all connectors,
tubes, and instructions.

CAPITAL TELETENNA

Formerly available to commercial
users only, the Teletennas manufac-
tured by Capital Electronics Company,
120 East McCarty Street, Jefferson
City, Missouri, are now being made for
jobbers and dealers.

All of the Teletennas are furnished
with 24-inch mast for mounting. They
are easily assembled in a short time
with pliers and a screwdriver. Ra-
diation impedance is matched by a

folded cage signal trap to the surge
impedance of standard 300-ohm trans-
mission line. Being cut to channel and
correctly spaced, it is assured of maxi-
mum efficiency for highest gain.

The Teletenna 7-element beams are

specifically engineered for fringe

(Continued on page 149)
RADIO & TELEVISION NEWS
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McGEE HAS DELCO VIBRATORS for BUICK SETS $1%

ST. GEORGE
WIRE RECORDING
MECHANISM
$22.95

George wire re-
corder mechanisms.
Bl'lnd new, complete
o ire recording and
playback mechanism, (Also plays 78 RP.
records when crystal pick-up is ifistalled.)
Records and plays back up hour on
standard Webster wire. Furnished with
diagram for 3-tube tonverter (ada ts radlo

or amplifier for wire recording). St.
George mechanism,  weight 15 lbs. Re-
quires 9x13x314"”  space. $22.95.

et,
Cry‘:tal pick-up for playmg and recording
hono records ,51:.3 extra, We ster wnre,

1 hour, $3.25 0 min., $1
glt 30. Crystal mike’ and’ desk stand 54 95
'xXtra.

WIRE RECDRDER 111 CONVERTER $12.95
With_this 3-tube cohverter you ecan adapt
e George Alrking, or Webster Chi-
cago wire recorder miechanism to any radio
or P. A, system. Only 3 connections nec-
essary. Just plug in the phono input of
your amplifier and connect to plate of out-
put tube. AC-Transformer construction,
gain for mike, 3 position swlbch for quickly
changing from record to play-back. Priced
ready wired and tested with instructions
and tube 12AT7 pre-amplifier; 6AQ5 Oscil-
lator erase; 6X4 rectifier. Stdck No. RR-Y,
net, $12.95

4 TAPE RECORDER

1HOUR MECHANISM
TWIN CHANNELS
SPECIAL $59.95

QOur leader tape re ander mechanism—Size
101/ﬂxl35/ax’7 5 /18, weight 16 Ibs,

speed full 714 feet per second—two s

channels, One hour with 7” reel, 30 min-

utes with 57 reel. Bias frequency to erase

OK.C, ~Twin erase heads, one recordiny

Response flat from 60 to 8, 000 cps.

and Wow-less drive. Made for

hlgh fidelity recording and play- back on

ape, Furnished

WIRE RECORDER and
18-WATT P.A. SYSTEM

56995

Three years of wire record-
ing experience has lead us
to the development of this
combination wire recorder
and public address system.
Housed in an attractive port-
able case with hinged lid on

1] recorder compartiment.
Beautiful streamlined plastic grill, Storage
compartment in back panel for mike and a
cessories.  Size 21x1 xl4é A f

SALE
PRICE

put stage and separate GIAQu eraser circuit.
This new super erase circuit eliminates all
the bugs in wire recording. 12-inch Alnico

V. P.M. speaker. Extension speaker jack.
Mike input. tone control. ¥quipped with
the St. George wire recorder playback

mechanism that has 78 rpm turntable and
General Electric Variable reluctance pick-

. You can record or play phono records.
Record from mike. The play-back quality
is tops. Plenty of volume and good fidelity.
This is also a top wire recorder. Unit is
completely assembled and ready to operate.
Furnished with 15 minute spool of Webster

tem and wire recorder shipping weight 38
Ibs. Net, $69.9%
Cry tal Mike and Desk Stand $4. 95 extra.

MUSICAL P.A.
34-WATT $54.95

McGee’s wide range musical
P.A. amplifier. $54.95. Pow-
erful 34 watt, wide range
§ amplifier, housed in an at-
tractive leathecrette covered
cabinet. with' tri-color plas-
tic front. 127 super heavy-
duty Oxford_ curvelenier
22 oz. Alnico V PM
speaker. T h is speaker is
used by others only on their
hlghest priced amplifiers. Response from
40 to 17,000 cps. 3 inputs, 2 for musical in-
struments or mikes, one fé)r crystal pick-up.

w:
dmgram and erase coil. Model TP4-¥ ’1"\nn
recorder mechanism, | sale pnce $59.95.
Recording Tape 77 ReTl $2.50

RECORD PLAYER
KITS
$9.95 AND UP
Capltol Portable Case

Deluxe Portable Record Player Kit housed
ln the attractive Capitol case, Includes all

arts and easy to follow diagram,
eavy Du 'M Speaker. 78 RP:
Motor. All necessary parts to bulld a ’7OL7
zy:el Ampllﬂer. sWelght 1bs.  Mod

Tone compensation for . ariable re-
-up. Push-pull 6L6 output
tubes, twin tone controls and inverse feed-
back. This amplifier may be used for two
instruments or two mikes. It is the most
versatile amplifier that we know of. Stock
No -35. complete ready_to operate.
Wexght 26 Ibs. Net price, $54.9
127" extension speaker in plastlc xril
leatherctte covered case. with Oxford hi-
PM speaker, $19.00 extra.

20-WATT MUSICAL PA $34.95
Stock No. MM-20, 20 watt musical, P.A
system with mputs for crystal or dynam
mikes or instrument pick-ups and G
iable reluctance or crystal phono pick-up,
heavy duty high fidelity interwound Stan-
cor output transformer matches one or two
PM speakers, tone control. Response from
50 to 12,000 cps. 127 heavy duty PM
s)i> er. Housed in the same attractive
&astic grill case as the MM-35 ock No.

M-20, ready to operate. Weight 22 Ibs.
Net price, $34.95.

1,
fl

ory. Every speaker g'uaranteed

' 8" PM 1 Oz Alnico 5 Magnet. .
4” PM 1 Oz. Alnico 5 Magnet. .
4” PM 114 Oz. Alnico 5 Magnet. .
5” PM 1 Oz, Alnico 5 Magnet. . . .
5” PM 114 Oz, Alnico 5 Magnet,
6” PM 11% Oz. Aln. 5 Mag.. Square 1.49
6” PM 2.15 Oz. Aln. 5 Mag. Square 1.98
6” PM 3.16 Oz. Aln. 5 Mag.. Square 2.49
6127 PM 1.5 Oz. Aln. 5 Mag., Round 1.69
4x6” PM 1.5 Oz. Alnico 5 Magnet. 1.49
10"PM464OZ Mag.............3.98

McGEE HAS THE SPEAKERS

Following speakers listed are latest produc-
tion No-Factory throwouts made by the
largest factory who furnish the original
fqulpment to America’s biggest Radio Fac-

MAGNAVOX
6” Square 4 OHM. Field .
812”Round 4 OHM. TIELD 5
6x9” Aute Speaker 4 OHM. Fleld.
7" Motola-Philco. Field .
Field. .

8" Motola-Philco,
G.E. RPXOIO
V.R. CART. $2.95

G.E. RPX010, with per-
manent needle.  $2.98%
ach; 10 for $24.9S.
Kit of parts to hulld 8SC7 type preampli-

fier, $2.49 extra.
A lucky purchase by us enables this ter-
rific General Electric cartridge value.

GENERAL ELECTRIC AND
WEBSTER VARIABLE
RELUCTANCE

N e w Webster car-
tridge with remov-
able permanent
neerle. Response is
second to none, Of-

ed.
35 .95 complete.
Webster M1-VR cartridge only. net. .$4.41

New General Electric V. R, cartridge
Noé X-040, with removable neesdlseg

General Electric V R cartrldg’e RPX 041,
for mxcro groove records. ....85.88

G.ar  6s tvne pre-am Lxﬁ.nr witl either
RPX- 040 or PRX-041 cartridge. Net $7.95
Webster N-7, same as L-40, L-70...%1.19
Astatic MLP-1, with needle . ... 118
Astatic MLP-2, with needle . ... 1.95
Astatic QT3-M, with needle. .. 3,29
Astatic NJ-1, with needle .. v.. 3.29
Astatic L-72 or Webster Equal L. 179
Astatic L-40 or Webster Equal ...... 1.79
Astatic L-70 or Webster Equal ...... 1.79

Take 109 off on 10-lot assortment.

STOCK UP ON DELCO

McGee offers you the biggest vibrator scoop

of all times. ~Delco dumps 30,000 auto set
vibrators. _ We pass on to you our terrific
bargain, You save over half off of regular

dealers’ net. Remember, there arc a lot of

war surplus vibrators floating around: how-

ever, mos: them are 12-volt and will

not work correctly in auto sets. The vi-

lr))raltors we are offering are all ‘genuine -
e

Buick vnbrator Delco No. 50.)0030 replaces

Mal.lpry odel with handle on
tor Ca:i size 2x31/2 . ee's price,
$1 10 _for $17.95

Standard 4-prong. 11/0" can, short enolll.!h

for cmysler, Plymouth sets. , mt.
heavy duty. Replaces Mallorv 294 Regu-
lar dealers net $2.62. McGee's price,
$1.2 for $11.90.

Odd 4 prong, 1147 can Delco 1301, re-

places Mallory 852.
Regular $2.46. McGee’s price, $1.49;
for $12.95
Chevrolet v vxhrator, Delco No, 8622, re-
places Mallory 273D. Can snze oxd157,
sync with buffers. 0Odd 5-prong. -
Gee's price, $1.95
Delco No. 8611, repla(‘es Mallorv 245A. A
standard 5-prong sync, no buffers. Can
size 2x31%7. McGee's price, $1.95.
Delco_8612. replaces Mallory 271HD. Of-
fers 5-prong sync, no buffers. Can size
114x3V4”. McGee’s price. $1.49.
Delco 8637, replaces Mallory 954. Stand-
ard 6-prong sync, no_ buffers. 11lex314"
McGee's price. $1.49.
Delco 8610. replaces Mallory 245, 114w
314”7 can. ixong sync, no buffers. Me-
Gee’s price, $

Popular GM car sets,
ic

DELCO VIB UNITS

elco sync vibrator
unit, with buffer con-
densers

size.
off,
.unit_in your old vibrator can.

If buffers are not needed, simply clip
You save up to $4.00 by replaocmg the
1 5

]1)01 for 859.9 ® 9 eachs
elco point, hea du no ne S
placement’ vibrator vﬁ’mc W nesgt n(;ﬁ-
sync unit known today. For regular and
y_duty replaccment use. Small in size.

Flts them all. Net 99c each. 10 for $8.95.

18-WATT AMP KIT
FOR INSTRUMENTS
MIKES OR PICKUP

$14.95

General purpose portable am-

plifier kit, housed in an at-

tracuve portable case, with

10” speaker. T W o ‘inputs

for instruments or mike, one phono input.
Kit is complete with
tubes: 2—12AX7,
6X4 C transformer type Stock
MM-18RC, weight 20 1bs. Net $14.95.
Crystal mike and desk stand, $4.95 extra.

Variable tone control.
dlagramssand photos and

/  NATIONAL
> UNION
CLOSE-OUT

SALE

ORDER $I00 00 WORTH—TAKE 10% OFF ON N.U. COND.

TYPE “AT” N.U. TUBULAR ELEGC.

National Union Type AT Electrolytics.

ALUMINUM WITH SEALED ENDS

Housed in sealed metal tubes in spun-end cardboard

sleeves, Bare wire leads. Standard package of 10 condensers. Save Over half.  This is
your every day need in condensers. One-year guarantee.
National Unijon ﬁlummum Tubulars, with paper insulating sleeves. Type AT

160 MFD. 25v..1Sc 24 MFD, 150v.30c 4 MFD, 450v.20c 20-20 150v

25 MFD, 25v..20c 50 MFD. 150v.35c 8 MFD. 450v.30c
100 MI'D, 25v .25c 80 MFD. 150v.35¢c 16 MFD. 450v.40¢

8 MFD. 150v 15c 8x 8 450v.40¢c 30 MFD. 450v.50c

16 MFD. 150v. .25¢ 16x16 450v.S0c 8x8 150v.20c

NATIONAL UNION ALUMINUM

National Union

gra
Each condenser plne
Save over natt om these,

Type ’I;;T Electrolytic Condenserq.

CAN “TWIST TAB” TYPE TT

Aluminum can F.P., type Twist Tah
Individually cartoned in green N.U. boxes,

0 can.
wlth 1 bakellte lnsulatmg plate and 1 metal grounding plate.
All sizes and one-year guarantee.

100 MFD  25v..19¢c | 26-20 MED 15Qv..80c \ 46, 150v, 25 MFD 25v...40c
500 MFD  25v..19¢ | 40-20 MFD 150v.30c | 40.40-20 MFD 150v........ 60c
5 t 50- ! 50v. .50¢
10 MFD 450v..25c | 20-30 MED 150v.-30¢ | 40.40-40 MFD 150v........60c
20 MFD 450v..30c | 10-10 MFD 450v..40c | 80.40, 150v, 25 MFD 25v...60c
30 MFD 450v..40c | 1838 MED 450v..48¢ | 1440, 450v. 20 MFD 25v. . .S0c
40 MED 430v..S0¢ | 20-20-20_  450v1165¢ | 10-10-10, 430v, 20-25v.....70¢
80 MFD 450v..60c. 100 MFD 25v..as¢ | 10-10-10-10, 450v ........ .70¢

N.U. THREAD MOUNT ALUMINUM

GAN TYPE SC
I;l‘atlm_'\al Urélon Type SC-SCN-. SCS Upnzhz
1
mounting. l“lexlble insulated leads Indi-

vidually cartoned in
over half on this.

4 MFD 450v. .§5c I

oe N.U. boxes, Save
e-year guarantee.

8 MFD 600v
- 16 MFD 600v

16 MFD 330v::3%¢ 8 MFD 525v.
40 MFD 450v. .50c | 8x 450ve
4 MFD 600v. .35¢ 16%16 450v.

20x20 450v. 1700

100-600V. BY

pA‘ssss, $6.95

MAKE YOUR OWN ASSORTMENT

T .0001, T .00025, T .0005, T 001.
£ .002, T.005 T . 06—5c Each.

’l‘ D2, T .03. T 4—6¢’ Each.
#05— Each; .1—8c Each,
2.)—101/20 Each. T .5—15c Each.

N.U. CONTROLS
100 FOR $29.25

Individually cartoned
volume contrals, ail
have off-on switch at-

i

& tached.

4
NU 5M-A 5.000 OHM 24c
NU 10M-B 10.000 OHM 24c
NU 25M-A 25.000 OHM 24c
NU 50M-B 50.900 OHM 29c
100M-B 100.000 OHM 29¢
NU 250M-TX 0,000 OHM Taoped 29c¢
NU 500M-TX  500.000 OHM Tapped 39c¢
NU l MEG'T}( 1 l\lE('x UHM Tapped 39¢
EG-TX 2 MEG Tapped 39¢c
NU SODM CB 500 000 OHM 39c¢
100 National Union Controls $29.95, As-

d as follows:

of the_1st 3 Types,
25T0f the 2nd 3

Types. and 50 of the last

100 RADIO TUBES *29°%s

250,000 Tubes for fast sale. Tremendous value, p to $3.00 list. 100 Cartoned
and branded c_Miniature Tubes for $29.95 Over a rnllllun so0ld. Guaranteed full
replacement 4c Each in smaller quantities.
i7 i3are 138r¢ Saas 3558 95
a 12
ius SW4a 6BA6 6AQ6 9002 i $
3A4 35B5 6BE6 6c4 BH6 16
15s 0BS 6AT6 6X4 11123 35cs
3va 12AT7 éaLs W4 9T8 for 100
38 o e s R
4 12AX,
128a6 128A7 6AUT 6BGE 34c each

Popular GT Tubes, indlvldually cartoned and branded Hyvacs.

$35.00 per hundred.

10 of anyst?fc these for 0
NUGLEAR “SNIFFEH” GEIGER
Counter $54.50

Nuclear ‘‘Sniffer,””
made by a leading
manufacturer of nu-
clear instruments
for locating radio-
active materials,
This small Geiger
counter weighs only
2 1bs., powered by

standard  flash-
Furnished complete with

light batteries.
light weight headphones ready to sniff out

radio-active material. Sto

OC] No.
Shipping weight 4 lbs. Net,

$54,

ATO-1.
50.

39¢c Each in small quantities,
(ivg ac SXSB er S KT 125F’ 12SN7 3217 39c each
e NS o &S U
CcS§ 5 25
6P5 6KT 7oLT e 557 100 for $35.00
428" SKe 15%s 6 53¢ EACH |
I TR 2 [ HYVAC 6AKS5 BSNT 6J6 53¢
CARTONED

STANDARD BRAND TUBES .. UNCARTONED. 49(53
024G 5va 6SA7 788 187 12F5 28
TR T B 78 V7 2HE  128K7 27 4525
1A6 16 6A3 65 6SD7 6X5 705  7Y4 L5 1223 3 5085
1B4 14 G6AB7 617 6SF5 6Y6 7106 74 12Kke 14A7 32 56
1B IR5 6AC] 6Ks 6SF7 627  7C7