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Capitol Radio Engineering Institute —Pioneer in Radio Engineering Instruction Since 1927

Here’s how you can figure on a 85 T7 €R JOB in

RADIO-ELECTRONICS, Broadcasting, Television, Servicing, Manufacturing

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

You can’t plan your future on a slide rule. But you can take
a measurement of your own capabilities.

Look at the successful radioman. Youw'll find that he’s the
fellow who looked and planned ahead. Today, you have the same
opportunity—at a time when radio’s technical progress has gone
beyond the supply of technical Manpower. Never before have so
many men like you had the opportunity to step ahead into better-
paying jobs . .. jobs that offer real interest and security in any
one of the many expanding fields that urgently need competently
trained men.

”

You can't say, “I don’t need more training.” Every ambitious
radio technician needs more training. No matter what your experi-

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th & Park Road, N. W., Dept. RN-10, Washington 10, 0. €.

Gentlemen: Please send your free booklet, “CREI training for
your better job in Radio-Electronies,” together with full details
of your home-study training. I am attaching a brief resume of
my experience, education and present position.

Check field of greatest interest:

[TJ PRACTICAL RADIO-ELECTRONICS [J PRACTICAL TELEVISION

] BROADCASTING 7] AERONAUTICAL RADIQ ENGIKEERING
{J RECEIVER SERVICING ] INOUSTRIAL ELECTRONICS

NAME
STREET

CITY - . .- ... ZONE STATE ... S
{J | AM ENTITLED TO TRAINING UNDER G. I. BiLL.

CLL LD LD D T T T T e P g

ence, you must fortify yourself with up-to-date technical knowl-
edge to qualify for the better jobs and to stave off the new com-
petition that war-time activity has brought into the field.

CREI has a course of training for you. You will find our proved
type of training practical and thorough. Whether your future
lies in broadcasting, television, servicing, manufacturing or any
branch of communications, you will find that you can “go all the
way with CREI” from introductory, basic principles to advanced
training, and on to specialized fields of radio-electronics.

Send for, and read, our interesting 24-page booklet. It
explains our self-improvement program, courses and what CREI
can do for you. It will give you a good idea how practical and
easy-to-understand our training is, and why many thonsands have
enrolled for CREI courses since 1927.

VETERANS! CREI TRAINING AVAILABLE UNDER 6. I. BILL

If you have had professional or amateur radio
experiente 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
intelligently your mqulry—please state briefly your
background of experience, cducation and present
pogition.

- Capitol Radio
Engineering Institute

An Aeccredited Technical Institute
Dept. RN-10, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices: New York (7} 170 Broadway * San Francisco {2) 760 Market St.

www americanradiohistorv com


www.americanradiohistory.com

Be Yowt Qun Kos. ‘

I WILL SHOW YOU HOW TO START

A RADIO SE
Fa// Time or
Spare 7ime

J. E. SMITH, President
National Radio Institute

As part of your eLgss
training you build

this complete, powerfal

Radio Receiver that brings in
local and distant stations.
N. R. 1. gives you ALL the
Radio parts speaker,
tubes, chassis, transformer,
sockets, loop antenns, etc.

You Build This
MODERN RADIO
and Many Dther Circuits

You PRACTICE_ ith

des armoplitude-
.3 dnlaxed
YOU BUILD this Tester that

SIgNA

soon helps you EARN 1 many le=l=
EXTRA MONEY dxing
neighbors’ Radios, in spare
time b “
. -
| Trained These Men [N 5. ;
GOOD JOB IN
RADIO STATION YOU PRACTICE
. “Am Broadcast Engi- Radio solder- ’
neer for Btation 1§ mounting,
KROP. Fundamen- 4
- tals of Radio learned ment an
in N. R training Radio parts
invaluable.”—JERRY G. COLLETT, I sen
Brawley, California.
HAS OWN
RADIO BUSINESS YOu
“‘After finishing course BUILD

opened my own Hadio

shop Can't praise Su] wr
g il netero
1t's the best!® gz;l\'i;'ulcr"t X
‘RNE . ] C: A
’i‘eﬂ EST T. SLATE, Corsicana, - A

ACTUAL |
LESSON

EXTRA CASH
IN SPARE TIME

'Earned coough spare

time to pay for Act NOW{ Send for my s ecn.l DOUBLE
o . o Mime'1 FREE OFFER. Get actua
4 N R 1 TI\G AC‘ UAI\TbD \’\'lTH RLCEI\ LR
& | o1 SERVICIN abselurely free. Discloses
U tops!’—  gshort-cuts nsed by Rudio repair men to check
A!I:.\UL\DLR KISH, Carteret, and repair Radios. Over 80 pictures and
,,,,, diagrams. Send NOW!

GET THIS TRAINING UNDER
G. I. BILL. MAIL COUPON

O¢tober, 1948

al men
] .nerator 0~ 4 ¢

RVICE BUSINESS
WITHOUT CAPITAL

Let me show you how you can
name your own days . , . your own
hours . . . as your own boss in your
own money-making Radio business.
I’ve trained hundreds of men to earn
good incomes in their own shops . ..
with no previous experience
. and I can do the same for you.
My unique train-at-home method
makes learning easy. I send you
BIG KITS of Radio Parts. You get
practical Radio experience building,
testing and experimenting with Ra-
dio Circuits, You keep these valu-
able kits to use in your own Radio
business.

Make EXTRA Money In Spare Time

The day you enroll, I send you
EXTRA MONEY booklets. Use your
know-how to make EXTRA MONEY
fixing neighbors’ Radios in spare
time while learning. From here it's
a short step to your own Radio shop
or a good-pay job in Radio and
Television industries.

N. R. L. Traived Men Face Bright Future

Think of money-making oppor-
tunies in Police, Aviation, Marine

' E. SMITH, President. Dept. 8KR.
NATION

] No salesman will cail.

| o T
1 D Check if Veteran.

.Zone

Mpansr oo oo radiohictan, ~caMm*

BY PRACTICING
/N SPARE TIME

~ with BIG KITS of
; parts | SEND YOU

AL RADIO' INSTITUTE, Washmgton 9, D. C.
} Mail me FREE Sample Lesson and 64-page book.
Please write plainly.)

Radio, Broadcasting, Radio Manu-
facturing. Radio Repairing, Public
Address Work, etc. And think of
even greater opportunities in fast-
growing Television, FM, Electronics.

Get Actual Lesson and Book Free

Act NOW! Send for my special
DOUBLE FREE OFFER. Get actual
lesson, “GETTING ACQUAINTED
WITH RECEIVER SERVICING.” ab-
solutely free. Discloses short-cuts used
by Radio repair men to check and repair
Radios. Over 80 pictures and diagrams!
Send now and also get my 64-page book,
“HOW TO BE A SUCCESS IN
RADIO - TELEVISION - ELECTRON-
I1CS.”” See how quickly, easily you can
get started. But send NOW! J. E.
SMITH, President, Dept. 8KR, National
Radic Institute, Pioneer Home
Study Radio School, Wash-
ington 9, D. C.

..... State.
Approved For Tralning Under Gl Bill.
I—------—-———————-i

Jli.l
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Broadcast Receiver (slightly
540 KC to 110 MC Higher West

of Rockies)

Beats Any Broadcast Receiver on Any Frequency.

For dlscnmmatmg listeners on all wave bands (FM/AM)

.. who appreciate the thrill of superior performance . . .
who want dependability of reception with high-fidelity
audio . . . who want a few extra controls but not too many.

An "SWL” version of our Famous SX-42. Two stages RF, e
three stages IF amplification. Temperature compensated,
voltage regulated Crystal filter. Built-in calibration oscil-
lator. 14 tubes plus rectifier and voltage regulator.

WATCH FOR IT AT YOUR LOCAL HALLICRAFTERS DEALER -
. - . OR WRITE TO THE FACTORY FOR DETAILS

the hallicrafters co.

4401 W. Fifth Avenvue, Chicago 24, lllinois

Oetober, 1948
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With %9‘76 Famous
Sealed in Steel Construction

The clean, streamlined appearance and compactness of CT’s
new Sealed in Steel construction contribute immeasurably to
the trim, precision-like effect of any electronic equipment.

In addition, CT Transformers provide “steel wall” pro-
tection against atmospheric moisture, efficient magnetic and
electro-static shielding, unsurpassed strength and rigidity to
withstand shock and vibration, and unusual convenience of
mounting.

Two base styles are available for most of the units in this
catalog line, one with clearly identified solder lugs in a
phenolic terminal board, the other with RMA color coded
leads, stripped and tinned for easy soldering.

The design of these new power transformers assures maxi-
mum performance with minimum physical size and minimum
temperature rise in accordance with RMA standards.

The wide range of carefully selected ratings achieves maxi-
mum flexibility of application, close matching with today’s
preferred types of tubes, and conformance with all industry
standards.

Write direct for catalog illustrating, describing and listing the
complete line, or contuact your nearest radio parts jobber at once.

et

5 T g L N S ’ i g
3501 ADDISON STREET . CHICAGO 1

PLATE AND FILAMENT SUPPLY TRANSFORMERS

Yypical

Motorola: FM

two-way

radiotelephone

ceiver utilizing Sealed in Steel Chicago Tronsformers,

Primory 117 Volts, 50-60 Cycles

re-

l

For CAPACITOR INPUT SYSTEMS

HIGH VOLTAGE

SECONDARY FILAMENTS
DC i
Catalog A.C. D.C. Volts | Rectifier No. 1 No. 2
Number Voits Ma. OutputVolts Amps. Volts Amps. Volts Amps.
PC-55 270-0-270 55 260 | 5 2 63CT2 ......
PC-70 335-0-335 70 3200 5 2 63CT3
PC-85 330-0-330 8 320 5 2 63CT3
PC-105 | 345.0-345 105 320 5 2 63CT3.5
PC-120 | 375-0-375 120 380 | 5 3 63CT4
PC-150 | 370-0-370 150 390 | 5 3 63CT4
| PC-200 | 385-0-385 200 390! 5 3 63CT4.5
| For REACTOR INPUT SYSTEMS
PR-55 350-0-350 55 200| 5 2 63€T2  ......
PR-70 425.0-425 70 320¢ 5 2 63CT3 ......
PR-85 440-0-440 8 325| 5 2 63CT3 ...... |
PR-105 | 445-0-445 105 325| 5 2 63CT35 ......
PR-120 | 500-0-500 120 400 | 5 3 63CT4 ... .. |
PR-150 | 505-0-505 150 400 ( 5 3 63CT4 63CT 1
PR-200 | 520-0-520 200 410 | 5 3 63CT45 63CT 1
550-370-75-0
PR-300 | -75-370-550 300 425! 5 6 6.3CT5  63CT 1

Also available in the Sealed in Steel constructions:

FILTER REACTORS with current ratings to match power transformers above.
FILAMENT TRANSFORMERS to meet o wide range of modern tube

requirements,

AUDIO TRANSFORMERS — Input, Output, Driver, and Modulation — that
provide uniformly high fidelity response in three frequency ranges: 30-15,000
cyctes, 50-10,000 cycles, ond 200-3,500 cycles.

8, ILLINO
2 i e |

www americanradiohistorv com
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F. L. SPRAYBERRY, PRES.
IDENTofthe SPRAYBERRY
ACADEMY OF RADIO. Thig
is the man who directs
your study. Mis years of
experience and Radio
“know-how'* assure you of
the finest in Fome Radio
Training!

Set has Long and
Short Wave Tuning..
All Sprayberry Equip.
Is yours for KEEPS.

SPRAYBERRY'HOME TRAINING is PlANNED to MAKE MONEY for youFAST

I train you with regular professional Radio Equip-
ment. I tell you exactly what to do . . . how to do
it. You handle Radio Parts, see them operate,
learn what they're for. With the fine Kits I supply,
you learn how to build Radio Circuits, construct
your own Test Equipment. I'll show you how to
cause typical Radio defects so you can watch and
see how they act. You learn the latest methods for
trouble-shooting and repair. All this adds up o

VETERANS!

Approved for

G.I. Training

Under Public
Laws |6and346.

Mail Coupon

£ Full simple English how to read and understand any Radio
or ru Set Diagram. Includes transiation of all Radio sym-
Detail bols. Send for this volume at once! It’s free! With
etails. it 1’11 send you another Big Free Book, describing in
detail my Radio Electronic Training!
October, 19418

SEND FOR MY
VALUABLE
FREE BOOKS!

“How To Read Radio Diagrams and Symbols”

A wonderfully complete new book which explains in

I Put You 7o Work with Your Hands to LEARN RADIO!
You Build Receivers! You Make Typical Defects Occur

and Make Tests to Prove the Theory!

LEARN RADIO
to MAKE MONEY!

LOW COST TRAINING — EASY PAYMENT PLAN!

You Learn at Home How to
Build and Test Dozens and
Dozens of Circuits — Simple
and Complex!
YOU DO
OVER 175

INSTRUCTIVE
EXPERIMENTS

y YOU BUILD
ALL THESE TESTERS
«+ecss AND MORE!

I give you a fine,
moving-coil type
Meter  Instrument
on Jewel Bearings
— with parts for a
complete Analyzer
Circuit Continuity
Tester. You learn
how to check and
correct Receiver
defects with professional speed and
accuracy.

You'll get \

valuable ex-{}
perience and \
practice
building this
Signal  Gen-
erator and

e | muleti- -~
o . purpose
= ! Tester.

e Makes 2

" OCYOLE S

TemAs T O e s@?-ﬁ,.} breeze out of fixing Radios and you
\am "y don’t have to spend money on ready-
o made Equipment.
e @ > o,

2| ] e
-

b e D SN
the finest kind of “"bench” experience. And you get ,"; s

it right in your own home. In no time at all, you'll * - - ww_“é

dy for
be ready for a business of your own or a good job Soldering, wiring, connccting Radio
in Radio, FM, Television,

parts . . . building c1rcux(s with your

Rad ndu 3 own hands —you can't beat chis
a :."’ ! strial Flec P method of Jearning. When you con-
tronics, etc. Now’s ‘,s struct this Rectifier and Filter, Re-
. . O o8 sistor and Condenser Tester, etc., you

the time to et o ‘\‘ . BEL 2 really practical slant on Radio
started! W &:" that leads to 3 money-making future.

SPRAYBERRY ACADEMY OF RADIO

F. L. Sprayberry, President .
Room 25108, Sprayberry Building. Pueblo, Colorado

Please rush my,
TRONICS and TELEVISION'
SYVMBOLS.'

I C check here if a veteran.

FREE cop: ies of HOW to MAKE MONEY in RADIO, ELEC-

and ‘HOW to READ RADIO DIAGRAMS and .

Address .. .. ... cieenerinenenns I R LTI T I e l

Sty e L et m R e e §L R SRS G State ! . g ! des - B

B B8 P (vail in envelope or paste on penny postcard) ¥ i EBSS ﬂ

wnann amaricanradiohistary com
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READY.... AM...

SULDER/

FLEXITIP—
easily formed.

LONGER 8"
REACH

5 SECOND
HEATING —
no waiting,
saves power.

SOLDERLITE
— spotlights
the work.

Ly
A
R

LT ]
OmC

N
M

DUAL HEAT
—single heat
100w atts, dual
heat 100-135
watts; 110
volts,60cycles.

That's all the time it takes for a Weller
Soldering Gun to heat. Pull the trigger
switch, make contact, and you solder. Then
release the trigger and off goes the heat—
automatically. No wasted time. No wasted
current. No need to unplug the gun between
jobs. The Weller Gun's Flexitip heats only
when in use —no retinning or redressing
when properly used with genuine Weller
Tips. This intermittent 5-second heating saves
hours and dollars—your Weller Gun will
pay for itself in o few months.

Other advontages? Just check the fea-
tures of the Weller Gun illustrated. See
why it's called the “handful of soldering
convenience”.

Solderlite, extra length, and the easily
shaped Flexitip means real soldering eose.
And becouse the transformer is built in—
not separate—the Weller Gun is a com-
plete, self-contained unit, compact, conve-
nient, safe.

For laboratory and maintenance work,
we recommend the efficient 8" model—
DX-8 with dual heat; or 4 "types $-107 single
heat and D-207 dual heot. Order from
your distributor or write for bulletin direct.

WEI.I.ER
MANUFACTURING COMPANY

810 Packer Street « Easton, Pa.

8

BY

THE VIDEO

('NE of the largest manufacturers

of television and radio sets re-
cently completed an extensive survey
throughout New York and Pennsyl-
vania in order to determine owner
and non-owner preferences in video
sets, and to analyze other factors in-
fluencing the sale, distribution, and
maintenance of various types of tele-
vision equipment.

The great majority of those sur-
veyed, in fact 84%, indicated that their
installation was completely satisfac-
tory. They indicated that their dealer
or special installation service organ-
ization was well trained and did a
thorough job. The sets requiring serv-
ice were not numerous and little time
was required in making proper adjust-

ments. As a matter of fact many com-

plaints were the result of insufficient
signal from the television transmitter
rather than lack of proper installation
of the set. We may conclude from the
above that radio-television dealers and
independent service organizations are
rapidly equipping themselves to meet
the new requirements that video pre-
sents and most of them are now giving
satisfactory service in the opinion of
the set owners.

We recently picked up a copy of
“Television Service and Installation—
a Manual of Experience” published
and distributed by NEWA. It contains
proposals for the operation of televi-
sion service and installation depart-
ments by television receiver distribu-
tors. They recommend that the whole-
saler maintain a “non-profit” service
department. It provokes us to find
these proven uneconomical procedures
encouraged by people who should know
better. Perhaps the greatest burden
on the radio service industry has been
the manufacturers’ blithe indifference
to the realities of the justifiable
charges warranted for good, efficient
radio service.

The public has long been led to
believe, from receiver sales promotion
and advertising, that their radios sel-
dom need service and when they do
the cost for this service should be neg-
ligible. This, of course, is misleading
and tends to engender a feeling of sus-
picion and distrust on the part of the
customer toward the serviceman.

We fail to see where any business
can afford to operate a planned non-
profit service department. It is not
only economically unsound for the in-
dividual business, but it also leads the
majority into a plethora of “something
for nothing service” that leeches away

www americanradiohistorv com
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SERVICE DILEMMA

the life blood of the business. If tele-
vision wholesalers generally adopt the
practice of a non-profit television in-
stallation and service function (with
concessions to sales as recommended)
it would not be very long before the
television service picture would be in
a pitiful mess.

Another recommendation that
strongly indicated a lack of sound
thinking on what will be best for the
television industry as a whole, was the
suggestion that the wholesaler use the
independent service companies only as
a temporary expedient until the deal-
er's personal staff has been trained
and the shops equipped to handle their
own television service. It is obvious
that back of this thinking is the feel-
ing that where the independent tele-
vision service company must get fees
for their work that will permit them
to operate soundly and profitably, the
dealer who handles his own service
might be persuaded to give ‘“service
concessions” to persons making or con-
templating a purchase.

We feel that if industry were to
adopt such a proposal, it would lead
even further into a complete state of
confusion.

Successful merchandising depends
upon prompt and efficient service. This
applies particularly to anything as in-
tricate as television. Local dealers are
smart enough to realize that when a
complaint comes in, it is to their ad-
vantage to be “Johnny on the Spot.”
They know, too, that future sales de-
pend upon the goodwill created by
the type of service they are able to
render when the need arises.

Suppose Mrs. Brown had to wait
many hours for a distributor’s service-
man to make a trip from a downtown
area to handle a service complaint in
a remote suburb, after having relied
upon her local dealer for prompt radio
service over many years’ time. Do you
think for a minute that such an ar-
rangement would win her favor? Most
distributors are located in downtown
areas and it would be impossible for
them to give the type of service ex-
pected. Many dealers are open eve-
nings and will even make service calls
on Sundays and holidays. What dis-
tributor would be willing to do the
same ?

It is hoped that manufacturers and
distributors will formulate suitable
service training programs for their
dealers that will result in prompt and
intelligent service. It would be to their
mutual advantage.............. O. R.

RADIO & TELEVISION NEWS
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The Preferred Radio Buying Guide

It’s ready for you—the new 1949 ALLIED Radio Catalog!
Get the Radio Buying Guide that’s the first choice of thou-
sands of expert service technicians, engineers, soundmen,
Amateurs, builders and experimenters. The new ALLIED
Caralog—Radio’s largest and most complete—brings you
180 pages packed with the widest selections of the newest
and finest equipment, at today’s lowest, money-saving prices!
Here’s everything in radio for everyone in radio: new Tele-
vision and home receivers; radio-phonos with new Dual-
Speed Changers; packaged Sound Systems, high-fidelity
sound components and P. A. equipment; latest Amateur
receivers and station gear; test instruments; builders’ kits;
thousands of parts, tubes, tools, books—the world’s largest
and finest stocks of nationally known equipment. Take ad-
vantage of ALLIED’s speedy, expert shipment and the
personal attention of seasoned old-time radio men. Get
the details, too, of radio’s most liberal Time Payment Plan.
Write today for your FREE copy of ALLIED’s newest and
greatest Catalog—the preferred Radio Buying Guide!

LARGEST STOCKS * QUICK, EXPERT SERVICE

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

, ALLIED
RADIO

Everything in zadw

October. 1948

ALLIED’S NEW m

1949 RADIO CATALOG

180 VALUE-PACKED PAGES

Radio’s Leading
Buying Guide .. ..

ALLIED RADIO CORP.

Chicago 7, lllinois

madaaakic o radiohictan, com

833 W. Jackson Blvd., Dept. 1-K 8

[ Send FREE New 1949 ALLIED Catalog.

WORLD’S LARGEST STOCKS

Everything in radio for everyone in
radio! ALLIED's huge stocks are the
world's largest, including complete
lines of oll 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 Dual-Speed Automatic
Chongers. Save on these radio
models—the choice of experts!

AMATEUR STATION GEAR

You'll find everything you need for
your shack in the new ALLIED Cat-
alog. See all the latest releases in
receivers, 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 com-
ponents; everything in speakers,
mikes, P. A. accessories, intercom
and recording equipment—head-
quarters for Soundment
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Our customers like

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

10

o Centralab offers you a complete line of Tone
. t]
SWIl'ClleS. Rotary Selector, Lever Action and Medium Duty

Power Switches, which features a wide variety in both laminated
phenolic and steatite insulation. Available with shorting or non-
shorting contacts. See your Centralab Distributor for further in-
formation, or write direct for new Catalog 26.

RADIO & TELEVISION NEWS
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Centralab performance!

— says Earl Chandler, Milwavkee, Wisconsin

Customer attitude toward the service you give is often based on the perform-
ance of the replacement parts you use. That’s why thousands of successful
service repairmen everywhere — men like Earl Chandler — stock a com-
plete line of Centralab service components. These men know from expe-
rience how much CRL parts help them build customer goodwill. Compare
quality . .. compare performance . . . compare price, and you’ll see for your-
self how quickly CRL parts can help you build up your service business. Get

all the facts. Call or write your Centralab Distributor!

“Sullivan’s Radio Shop, Milwaukee, Wisconsin,
‘ combines careful workmanship with Centralab
quality parts to make sure that our customers are satis-
fied,” says Earl Chandler, serviceman. Such a policy

means more business . . . greater profits!

we 774 CRL line of ceramic By-pass and Coupling

HI-Kaps H Capacitors gives you ceramic dependability
and permanence at a new low price! Packaged in a convenient
envelope of five, Hi-Kups are clean, easy to stock and handle.
Wide range from .000050 to .010000 mfd. Rating — 600 WVDC,
1000 V. flash tested. Ask your Centralab Distributor for all the facts.

October, 1948

Wt 7o Just out! Centralab’s new high volt-

Hl'vo"Kups . age capacitors for television and high
voltage applications. Made of Ceramic-X, Hi-Vo-Kaps combine
high voltage and small size to give you convenient, dependable
performance. 10,000 WVDC. 20,000 VDC. Capacity — 500 mmf.
See your CRL Distributor, or write direct.

Il

_ﬂw““” TAWAraYaVasl
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few 1948 TELEVISION Mossal

] Bervicing [nformation
£ ‘I | 1
e

Contains material on popular television receivers
of Admiral, Belmont Radio, DuMont, Farnsworth,
Genersl-Electric, Hallicrafters, Motorola, Philco,
R.C.A.. Sonora, Stromberg-Carlson, and others.
Gives description of cireuits, many puages of test
patterns, response curves, alignment tables, oscii-
ioscope waveforms, service hints, many diagrams in
the form of giant double-spread blue-
prints, test points, voltage charts. etc.
Large size: 8}4x11 in.,, manual style

INCLUDES EVERY POPULAR TELEVISION SET { e ¥

In this giant volume of television factory data, you have everything you need
to repair every modern television set. For only $3, total price, you get complete
service and alignment material on all popular T-V sets. You get easy-to-under-
stand explanations of circuits, 144 large pages of alignment procedure, test
patterns, T-V antenna data, response curves, oscilloscope waveforms, voltage
charts, adjustment hints, many diagrams on mammoth 11x17-inch blueprints,
everything to bring vou up to date and make you an expert in television repairs.

FIND-FIX ALL TELEVISION FAULTS

Use this new practical “cyclopedia’” of tele-
vision servicing as your guide to quick fault

finding and repair of any modern television set. |

Eliminates guesswork — tells you just where
to look and what to do. Cuts-hour-wasting jobs
to pleasant moments. Use test patterns for
quick adjustment, or look up probable cause
of trouble in the pages of hints after simply
observing fault in video picture. No equipment
needed with these tests. Or use your voltmeter
and compare values with many voltage charts
included. With an oscilloscope you can get
waveforms similar to hundreds illustrated using
test points suggested and in a flash locate what
used-to-be a hard-to-find fault. This manual
will give vou the know-how of a television ex-
pert and will repay for itself with time saved
on the first T-V job. Order at our risk for a 10-

Compiled by
M.N.Beitman,
radio engineer,
teacher, author
& serviceman.

BIGGEST BARGAIN T-V TRAINING

For 15 years, radio servicemen expected
and received remarkable values in Supreme
Publications service manuals. The new 1948
Television Manual is a virtual treatise on
practical television repairs. By normal stand-
ards, such a large manual packed as it is with
practical data, illustrations, diagrams, charts
photographs, and expensive extra-large blue-
prints, should sell for $10. — but as another
Supreme special value, it is priced to serv-
icemen at only $3, postpaid. Only a publisher
who sold over one million of various radio
manuals can offer such bargain prices based
on tremendous volume-sales. Read about this
new T-V manual at left. Iind out about other
radio manuals listed below. Use and save with

biading, fiexible covers, priceenly . . ..

1947

Most - Often - Need
a2,

F M.

and Televisio
Sercicing Informatio

2

ey
L e

F. M. and Television

Use this extra-large manual of fac-
tory inmstructions for trouble-shooting,
repairing, and alignment of all popular
1947 F.M. and Televisionsets. Covers
every popular make, including F.M,
tuners, AM-FM combinations, and all
types of television receivers. Detail cir-
cuit diagrams, theory of operation, test
hints, alignment data, ineluding both
meter and oscilloscope methods. This
is the material you need to fix any mod-
ern F.M. or Television set. Don’t turn
this profitable work away for lack of
knowledge and information. Use this
recent Supreme manual to save time
and money on your very next F.M. job.
Data presented on 192 large pages,

814x11in. Sturdy, manual- $2 00

$300

day trial.

Most - Often- Needed |

1948 '

RADIO
DIAGRAMS

[
and Sereiend Fuformation ‘

h‘,j";?{;m ——J |
1948 Diagram Manual

Be prepared to repair quickly all
new 1948 receivers. In this big single
volume you have clearly-printed, large
schematics, needed alignment data, re-
placement parts lists, voltage values,
and information on stage gain, location
of trimmers, and dial stringing, for al-
most all recently released sets. Makes
toughest jobs amazingly easy. Find
faults in a jiffy. Speed-up all repairs.
The time saved on your next job will
pay the 32 bargain price for the com-
plete manual—after that you use it
FREE. A worthy companion to the 7
previous volumes used by over 120,000
shrewd radio servicemen. New manual
covers models of 42 different manufaec-
turers. Giant size 8}4x11
inches. 192 pages - index.
Manual-style binding.

Price, only. . ... ... .. $20—9

style binding. Tremendous

value. Special price. . . .
Record Chan

Post-War Models

Service expertly all modern (1945-1948)
record changers. All popular makes. Just
follow simplified factory instructions to
make needed adjustments and repairs,

Hundreds of photographs and exploded
views. Large size: 8 44x11 inches. 144 fact~

filled pages. Price only $1.50 postpaid.

gers Manuals

Pre-War Models

Just’ what you need to repair quickly
thousands of ‘pre-war (before 1942) auto-
matic record changers, manual unlts, pick-
ups. wireless oscillators, recorders, and
combinations. Hundreds of mechanical and
electrical diagrams. 128 large pages; giant
size: 8!$x1l1 inches. Price only $1.50.

Supreme Publications

3727 W. 13th St., 9 S. Kedzie Ave., Chicago, ILL.
12

Supreme Publications.

RADIO AND F.M. SERVICE MANUALS

You can speed-up and simplify radio repairs with Supreme Publi-
cations Manuals. Service radios faster, better, easier, save time and
money, use these most-often-needed diagram manuals to get ahead,
carn more per hour. For the remarkable bargain price (only $2 for most
volumes) you are assured of having in your shop and on the job, needed
diagrams and other essential repair data on 4 out of 5 sets you will
ever servicé. Every popular radio of all makes from old-timers to new
1948 sets, including F.M. and Television, is covered. Clearly printed
circuits, parts lists, alignment data, and helpful service hints are the
facts you need to improve your servicing ability. Let these manuals
furnish vou with diagrams for 80% of all sets. There is no need to spend
large sums for bulky, space-wasting manuals, or to buy additional
drawings every few weeks; be wise, use SUPREME Manuals to get
the most in diagrams and service data for the smallest cost. Select
manuals at left and below. Check titles vou want to examine and rush
“no-risk”’ coupon today.

1941 1940 1939 1926-38

1947 1946 1942
MOST-OFTEN-NEEDED RADIO DIAGRAMS DIAGRAMS
Each manual has between 192 and 208 pages of diagrams, 240 Pages
alignment data, voltage values, and service $ X
hints; large size, 8%2x11". Price, each. ... . . .. 2 .00 Price $2.50

| NO RISK TRIAL ORDER COUPON I
:SUPREME PUBLICATIONS, 3727 W. 13th St., Chicago 23, ILL. 11

Ship the following manuals on trial under Most-Often-Needed I
| your guarantee of satisfaction or money-back. | Radio Diagram Manuals ]
1 ] New 1948 Television Manual.. .. .. $3.00 0 1948 PRICED 1
: {1 1947 F.M. and Television Manual. 2.00 g 1::: AT I
1 O Post-War Record Changers. ...... 1.50 0O 1942 ONLY 1
t O Pre-War Record Players.. .. 1.50 O 1:4; $2.oo 1

0 194
0 I am enclosing $. ... .. , send postpaid. EACH 1
1 : 0 1939
J O Send CO.D. Lam enclosing 5....deposit, | 0 19261938 — sz.50
|
B Name: ..o i e :
[ G L O R R SR SR 1

RADIO & TELEVISION NEWS
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INTENSITY

¥ CAURRATE

v iNeyT

RCA WO-55A General-
Purpose Oscilloscope

The RCA WO-55A Oscilloscope is the latest
addition to RCA’s comprehensive line of
- matched test units specifically designed for
modern TV, FM, and AM servicing. New
engineering features mzke the WO-55A
unusually versatile in its range of applica-
tions.

Compact—Lightweight: The use of RCA
miniature tubes . . . plus a new, short-neck,
3-inch cathode ray tube...makes the
WO-55A equally useful in shop or field.

Voltage Measurements: The voltage at
any point on a waveform can be read
directly on the graph screen. A built-in
voltage source is provided for convenient
calibration in r.m.s. or peak-to-peak values.

Advanced Design: The linearity of the
sawtooth sweep is unusually good. The

' .10

. . . seventh unit of a revolutionary new
line of matched test units.

H CENTERING

SWEEP VERHIER SWESP RANGE

oI 2xe
LiNEe

MEIED 1 .
SYNG
6 \) GND

0551 @’
OS(ILLOS(OPG 4

ar

sweep generator employs a vacuum-tube
circuit which provides excellent stability
at the higher sweep frequencies.

A line-frequency sinusoidal sweep is also
available. It gives a linear frequency pre-
sentation upon the screen when a sinu-
soidal sweep generator is used for visual
alignment.

Push-pull deflection is used in both verti-
cal and horizontal channels, and full-screen
deflection is obtained without overloading
the amplifier.

The retractable light shield facilitates
observation of waveforms under conditions
of high ambient illumination.

See your RCA Test Equipment Distribu-
tor today for full technical details on the
WO-55A, or write RCA, Commercial En-
gineering, Section JX60, Harrison, N. J.

See it at your RCA Test Equipment Distributor’s

RADIO CORPORATION

TEST AND MEASURING EQUIPMENT

Madddeamaoricanradiahistory com

H SYNC/SWEEP SEL

-
SULING
INTe T I

3YeC AD)

B 1pyT

‘0 ﬁ)uﬂ L]

(el L) e

Complete TV/FM/AM Service sef-up
with RCA matched 4est urits

The new RCA WS-16A all-=ceel latora-ory-
type test rack accommodate: a choice of any
six matched RCA test units % meet incivid-
ual service requirements. In additon o its
display value and businesslice appear:nce,
this rac< facilitates use of the tesi insiru-
ments and speeds up service work Plenty
of chassis room below for m-the-spot test-
ing...cr any unit can be readilv with-
drawn for field use. Six unic in illestrated
rack provide complete TV, FM/ Al s2rv-
icing facilities.

of AMERICA

HARRISON. N. J,
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This is it!

<T RADIO HANDBOOR

THE GREATE

BLISHED!

THE TRANSISTOR

The announcement of the ‘“transis-
tor” by Bell Labs presages a new
fleld of ultra-compact electronic de-
vices. The transistor is a miniature
three-electrode germanium crystal in
which a small cutrent to one elec-
trode will control a much larger cur-
rent to the other electrode. Watch
for announcements of the capabili-
ties of this remarkable new develop-
ment as an amplifier or oscillator.

ANTENNA MANUAL
The Most
Comprehensive
Antenna Book

Ever

Published

Over 300 pages of practical help on the
many radiation, propagation, feed line
and antenna problems which arise in
the radio and television field.

Written in plain, simple language,
easily understood without brushing up
on your math.

Includes sugar-coated “why” and
“how” information as well as practical
how-to-build-it data.

A nccessity for every man in radio.
At your favorite (0]

f dealer...........ciiiiiiaian.. $3§_
By mail, postpaid, $3.60; foreign, $3.75.

RADIO AMATEUR
Newcomer

« The only complete book for the begin-
ner. Ideal for those just getting started,
or getting interested in amateur radio.

You need no other bock to get your

license!
2 ABSOLUTELY COMPLETE ® lLarger
R At your $'| 00 Here is radio’s outstanding practical text . . . with the
dealer..........cooiinniininn.. —_— greatest array of radio equipment ever shown between Page s,’ze
By mail, $1.10 postpaid. the covers of one book. All brand new ... newly
designed and newly built by practical men, for prac-
THE WORLD'S RADIO TUBES tical men . . . all tested in our own shop in actual use. & Better

ELEVENTH EDITION FEATURES:

® Dozens of transmitters for ® One chapter on determin-

(Radio Tube Vade Mecum)

SANTA BARBARA,

The only book of its kind in the world.
Published in twelve languages for
complete coverage.
NEW SEVENTH EDITION NOW
READY
More listings than ever before. New,
larger page size.

Your dealer has it............ $30_0_

By mail, postpaid, $3.10; foreign, $3.20.

RADIO BOOKS BY MAIL

Over 125 titles always in stock. FAST
SERVICE . . . 98% of orders filled the

same day. Send stamp for complete cata-

KENWOOD' ROAD
CALIFORNIA

1302

all bands, and all powers
up to 1 kw.

® Six chapters on Antennas,

Transmission Lines and
Propagation.

® One entire chapter on ro-

tary array constraction
and feed methods.

® One large chapter ¢on the

conversion of widely-dis-
tributed military surphus
equipment to amateur and
other practical use.

® New constructional data

on  beam-tetrode ampli-
fiers.

ing the operational char.
acteristics of all types of
amplifiers.

@® New, simple FM exciter

designs.

® New data on transmitter

control by improved meth-
ods.

New V-F-0 designs.
Simplified impedance
matehing and antenna
tuning devices.

® The most extensive tube

tables of any book not
devoted entirely to such
data,

Photographs

® Many New
Chapters

@ Extensive
Revisions

MORE MATERIAL THAN EVER BEFORE, DURABLY CLOTHBOUND, GOLD-STAMPED, FOR ONLY

$ per copy at your favorite dealer’s in U.S.A. Mail orders, $3.25
° postpaid in U.S.A.; foreign, $3.50 postpaid.
GET IT AT YOUR FAVORITE DEALER’S. If he cannot supply you, you may order direct from us by maif.
DEALERS: “Teehnical” discounts allowed on this book when purchased by the radio, book. and news

Cpmast o

14

trades in quantities for resale.

1302 KENWOOD ROAD

San!.a.Ba.Jm,a. CALIFORNIA

RADPIO & TELEVISION NEWwSs
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NU CHARGE FOR THESE AUTOMATIC SALESMEN!

They have sold thousands upon thousands of

oun INTERLOCKED

Flat Cell *B” Batteries
WRITE IN FOR YOURS TODAY!

PUT THIS ON YOUR COUNTER O

This colorful display will help you get your share of the
high-profit radio battery replacement business . . . estimated
this year at many millions of dollars.

Printed in 3 brilliant colors. Stands 16 inches high, 12
inches wide. Set it up where customers will see it...on
your counter . . . next to your cash register. .. at any high-
traffic spot in your store. NOTE! We show the BOND-
OLIN Counter Display. A similar WINCHESTER-OLIN
Counter Salesman is also available.

Available only in the

WINCHESTER ...

TRADE - MARK

Fl'l' CELl B BATTEHIES

it Ativetess Croronsts . . . Gamsesior Yoo Morr Sigmag Power |

(74 4
LuST LONGER, LZ o MORE

OLIN INDUSTRIES, INC,

EI.E TRICAL DIVISION. NEW HAVEN. CONN  AND BiLNCﬂES i3

VRIPLE SEALED =
INSURIHG AT SINST
PUWEER (ERRAGE

More Y

PUT THIS ON YOUR WINDOW T

This eye-catching window streamer measures 25 x 1014
inches, printed in 3 brilliant colors. Especially designed for
high visibility. It will attract and invite customers into
your store. NOTE! We show the WINCHESTER-OLIN
Window Streamer. A similar BOND-OLIN Window Sales-
man is also available.

Qetober, 1948

FLAT CELL “B” BATTERIES

LONGER

o
Olin Indusiries, Inc. E
Electrical Division
New Haven, Conn. @
Dept. A-1 |
Mail me at once—no charge—Counter Display and Win- {
dow Streamer. [ | BOND-OLIN or [ WINCHESTER- |
OLIN. (Check brand desired.) I
I
|
|
!

NAME

STREET & NUMBER
CITY __

ZONE STATE
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Are you Building a Business
...0r Burning your Bridges?

Would you patronize a dentist who filled your teeth
with plaster of Paris?

Would you trust your children’s lives to a doctor who
prescribed cut-rate pills?

Your business, too, is built on cus-  pared with your investment in your
tomer confidence! And your reputa-  reputation.

tion is too valuable to risk with That’s why we say—YOUR CUS-
inferior or unknown products. The TOMERS AND YOUR REPUTA-
cost of the parts you use in the aver- TION CAN AFFORD ONLY THE
age repair job is insignificant com-  BEST!.,.SPRAGUE.

*KOOLOHM
RESISTORS

e = P T T

* T.M. Reg.
U. S. Pat. Off.

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF SPRAGUE ELECTRIC CO,

r a SPRAGUE
KnoW You're Righ¢ s

The superiority of the new Sprague type TM High-Tempera-
ture Molded Paper Capacitors didn’t happen by chance. You
can use this better unit in your work today only because of
more than four years of intensive research and one of the
largest retooling programs in Sprague’s history. That's why
we can say “The First Truly Practical Molded Paper Tubulars
are Sprague TM’s” —and it is also the reason you can wuse
them on any job with confidence and pride.

* Highly Heat Resistant * Conservatively Rated

* Moisture Resistant ¢ Small in Size

* Non-inflammable * Mechanically Rugged
* Completely Insulated

16 RADIO & TELEVISION NEWS
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The answer to your HOME ENTERTAINMENT CENTER. Designed by
feading furniture stylists and electronics engineers, CUSTOMODE custom
cabinets give you hiyhdfeds of refined functional arrangements, enhancing
all interior styles end requirements.

Four Basic Units: Reproducer Cabine@———Boss-Reﬂex design utilizes any
15" speaker incluajng Jensehic—paxipl speakers; Medium Utility Cabinet
—for large equipment, communications receivers, television sets, ampli-
ﬁér,s-, etc.; Small Utility Cabinet—for tuner, amplifier, recorder, record
changer, etc.; Record Cubiri:et—-—-:hoidirig ‘more than 200 records.
Mahogany in Blond or Cordovan finish. \

Customode’s ‘‘building block” versatility enables you to create your
own layouts ‘as you wish, when. youi wish. Please accept our invitation
to write today for freé literature and:scale cut-up illustration. Jensen
Manbfacmring Company, 6601 S. Laramie Ave., Chicago 38, lllinois.

11t

1

i il
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CRYSTALS

—Bliley-

\W\I7q »
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Type BH6 is available up to 100
MC and can be furnished to meet {
all standard specifications, military
or commercial. This means your
design considerations can be simpli-
fied by elimination of unnecessary
multiplier stages. Write for informa- '
tion covering latest recommended,
oscillator circuits and associated’ |

crystal data. 1

CRYSTALS

BLILEY ELECTRIC COMPANY
UNION STATION B8LDG. * ERIE, PA.

% Presenting latest information on the Radio Industry

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

THE LIFE OF 12-CHARNNEL TV,
which has been the subject of quite a
controversy within the FCC, was a
focal point of comment during the
testimony of former FCC Commis-
sioner E. K. Jett at the recent alloca-
tion hearings in Washington. He fore-
cast a life of at least ten years for
low-band TV, substantially longer than
the two-year term predicted by FCC
Acting Chief Engineer John A. Wil-
loughby at a recent luncheon-meeting
of broadcasters.

Mr. Jett, who is now vice president
in charge of radio for the Baltimore
Sunpapers, stated that undoubtedly
many more channels will be added to
the TV setup, but the basic structure
of present-day TV would not be al-
tered. Two prominent Washington
consulting engineers, C. M. Jansky, Jr.,
and Glenn D. Gillett, offered similar
long-life opinions at an NAB meeting
in West Virginia. In the opinion of
Mr. Gillett, high-frequency TV or color
TV is still eight to ten years away.

THE USE OF DIRECTIONAL AN-
TENNAS in telecasting, negated by
the FCC in their 1945 report on TV,
was sponsored by many during the
allocation hearings. In a report on the
effectiveness of directional antennas,
Jack Poppele, president of the Tele-
vision Broadcasters Association and
chief engineer of WOR, declared that
the problem of protection of video
stations is not unlike the same prob-
lem which regional stations have faced
in standard broadcast for years.

Analyzing the investment in the an-
tenna, he stated that the cost of a
directional antenna is in a far smaller
ratio in comparison with the total cost
of a TV plant and in comparison with
TV operating expenses, than is a direc-
tional antenna for the standard broad-
cast station. And the problem of
obtaining a suitable location for direc-
tionalized-TV operation should be less
complicated than that encountered in
regional station construction, Mr. Pop-
pele declared. Enlarging on this point,
he said:

“A television station requires only
sufficient land for the erection of a
tower and a transmitter building,
while the regional standard broadcast
station requires acres of land to erect
a multiplicity of towers and install an
adequate ground system. In areas of
irregular terrain, the regional station

13
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must also find rather extensive cleared
plots of ground which have no great
terrain irregularities and which are
purchasable. It, therefore, seems rea-
sonable that full consideration should
be given to the practicability of direc-
tional antennas in television allocation
matters, and that because of the possi-
ble use of these antennas, it is entirely
feasible to provide adequate protection
to areas in which the program service
of other stations would not be replace-
able.”

Mr. Poppele stated that the FCC
opinions on directional antennas,
drafted during the war, were not in
keeping with present developments. In
their report, the Commission said:
“. .. The Commission desires to avoid
as much as possible resort to direc-
tional antennas for television. With
the great increase in civil aviation as
a result of the war, it is going to be
increasingly difficult to find suitable
antenna sites that do not contribute a
hazard to air navigation . . . there is
much less flexibility in choosing an-
tenna sites. . . . Moreover, directional
antennas will have to be located away
from cities with the result that shad-
ows and multipath distortions in ren-
dering service to cities will be much
greater than where the antenna is
located in the city itself.”

Mr. Poppele pointed out that direc-
tional antenna operation requires only
one tower. The then-expressed fears
of multipath distortions where the an-
tenna is not located in the city itself
has not been completely founded in
fact, he continued.

“Because of the height problems in-
volved, zoning restrictions and cost,”
he explained, “many present television
grantees and applicants propose sites
outside of the cities to be served and
anticipate excellent coverage.”

Other experts agreed with Mr. Pop-
pele and it appears as if the direc-
tional-antenna plan, which will permit
many more TV stations to go on the
air, will be woven into the new alloca-
tion plan.

TV RECEIVER PRODUCTION con-
tinues to hit new highs. In June, over
64,000 receivers were made, bringing
the total TV set production since the
war to over 460,000. According to
the Radio Manufacturers Association,
RMA member-companies turned out
100,000 more television receivers dur-

RADIO & TELEVISION NEWS
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Here's Our GRE}\TESi Combination of TraiﬁingrAdvu_hfages IN17 YEAR_S to Help YOU...

Learn RAUID and [ELEVISION

- YOU KEEP caviement
o

Here’s good news . . . BIG news . . . our
BIGGEST NEWS in 17 years. Now, AT HOME,
you can get one of today’s most effective
combinations of Radio-Electronic training
aids . . . and you KEEP ALL EQUIPMENT.

Mail coupon TODAY! Get FREE FACTS about
D.T.I's amazing new home iraining. See how effec-
tively D.T.l. prepares you to earn good money

. do interesting work . . . enjoy a grand
future in America's thrilling Radio-Television-
Electronics fields.

You BUILD and KEEP this 6-tube
"SUPER" RADIO RECEIVER . . .

" ey 3 . .. as one of your many ""Learn-By-Doing’’ pro-
4 — - jects to help you get valuable “‘on-the-job” experi-
; & AJewél-Beuring Self Powered ©€N¢€ in ASSEMBLY ... WIRING ... SOLDERING...
! ALIGNING...TESTING...and TROUBLE SHOOTING.

MULTI-METER
USE HOME MOVIES

You also receive
the necessary parts

...aD.T. I Exclusive!
You also receive the loan

from which you con-
struct and keep this
valuable, commercial-
type test meter, which of a 16 mm. Movie Projector
can help you earn while and many reels of instructive,
you learn. “Learn-By-Seeing” film to help
Build Over 180 you grasp basic points faster,
Experiments From These easier. [t’s like a teacher in your
home, giving you an EXTRA
advantage many say is worth
the cost of the entire training.

P 1 e

gh)

if

RADIO PARTS

D.T.L. sends you many

4lg Radio-Electronic parts which g v
~ you mount on boses with 'y
spring <lip terminals for Modern CHICAGO LABORATORIES
quick assembly . . . ideal
for exparimenting. Build If you prefer, you can get all your prep-
and operate 8 different aration in one of the nation’s
Radio Receiver Circuits . . . outstanding new ‘training e
Radio Telephone . . . PA laboratories, If you come 2 i
System . . . Electric Eye . . . to Chicogo, living quor- e
and many other fascinating ters will be found for you. i
projects. Sosvwrs wmw !
i !M ------——________
v DeForest’s Training, Inc. M .
wiwm WS 2533 N. Ashland Ave., Dept. RN-E10 A"' r-oDAY
l Chicago 14, IHinois l

effective employmert service that hos helped many D.T.I.

ﬁ ) Eﬁedlve EMPlOYMENT SEKVI(E helps you get started!
],
= graduates get started in the field.

Upon completing your training you can get the some
> 2 g Y B Y 2 l Send me complete details showing how | may make my I

start in Radio-Electronics-Television. No obligation.

DeFOREST’S TRAINING,In¢.=:::;;'ﬁﬁﬁﬁZﬁﬁIﬁﬁﬁﬁIﬁﬁﬁIﬁﬁﬁlﬁﬁﬁﬁﬁﬁﬁﬁ:ﬁffﬁﬁffﬁfﬁﬁﬁ =

CHICAGO, ILLINOIS Fcity | MEEE L e Zone......State ......... I
Associated with the DeVry Corporation, l 'f under 16, check here. If a discharged veteran
Bl"lders of E'ecfromc and M°v|e Equ.Pmenf. for special infarmation. of WWII, check here.
_§AP a1 S i 1 @ .t r. 1 1 1 1 J I |
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NEW Television Kits, and Equipment

Important Advances in TV Reception and Servicing!
Transvision makes television more enjoyable, more profitable!

MODEL 10 BL TV/FM KIT NEW . . . FIELD STRENGTH METER

RANSVISION manufactures the most extensive line of high quality Television
Kits, Cabinets, Components, and Special Equipment. Illustrated and listed here
are only a representative few of Transvision’s leading values. See your distributor.

MODEL 10BL;, TV/FM Kit, gives 115 sq. in picture; complete FM Radio; receives all channelq streamlmed
CADINEWN  APobde: . ! . ok . . bl oo B e ohd - LAY o AR oo ohd 3 00T TR ca - bd - B T $299.00

Roto-Table for Model 10BL, gives full 180° visibility . . ... ... ... ... .. .. ... ... .. . . .. NET $24.95
MODEL 7CL, TV Kit, gives 60 sq. in. picture; consolette cabinet with Roto- Tabl streaull\}g%dscllsgl%ra

MODEL 7BL, same as 7CL except that it is a table model . $189.00
All prices inciude cabinets, tubes, antenna. and 60 ft. of lead-in wire. (Models 7CL and ABL can be
supplied with complete FM Radio for small additional cost.)

NEW . . . TRANSVISION FIELD STRENGTH METER . . .

Improves Installations! Saves ¥ the Work! Has numerous features and advantages, including—(1)
Measures actual picture signal strength . . . (2) Permits actual picture signal measurements without the use of
& complete television set . . . (3) Antenna orientation can be done exactly . . . (4) Measures losses or gain of
Various antenna and lead-in combinations . (5) Usetul for checking receiver reradiation (local oscillator) . . .
(6) 13 CHANNEL SELECTOR . (7) Amphtudes of inter{ering signals can be checked (8) Weighs only
. (9) Individually cahbrated (103 Housed in attractive metal carrying case . (ll) Initial cost of
t}ns umt is covered after only 3 or Y xnstallamons . $99 30
Transvision Field Strength Meter. MODEL FSM-1, complete with tubes. ....... ......... NET .

NEW . . . ALL-CHANNEL BOOSTER NEW . . . REMOTE CONTROL UNIT

TRANSVISION ALL-CHANNEL TELEVISION BOOSTER ..
To achieve television reception in weak signal areas, or areas which
are out of range of certain broadcast stations, Transvision engineers
have designed this new booster. It increases signal strength on all 13
television channels. Tunes all 13 television channels continuously.
Can be used w1§hv1any tyhpe of Istelewsmu receiver. Unusually high
gain in upper television channe!

Model Bp-pl ............................... LIST $39 95
TRANSVISION REMOTE CONTROL UNIT... This remark-
able unit makes possible the tuning of a television receiver from a
distance as far as 50 feet. Turns set on, tunes in stations, turns
set off. Ideal for installations where the television receiver is
inaccessible. Tuner unit is a bhigh gain, all-channel unit with about
50 micro-volt sensitivity. $ 9 00
Model TRCU. .. ....... ... ... ............ LIST

Without eabinet.. . ... ... .. ... ...l

NEW 8-PAGE CATALOG showing complete Transvision hne now
available at your distributor, or write to:—

TRANSVISION, INC. pept. kRN. NEW ROCHELLE, N.Y.

In Calif.: Transvision of California -
8572 Santa Monica Blvd,, Hollywood 46

AWl prices 5% higher west of Mississippi; all prices fair traded.

o=
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ing the first half of ’48 than they did
during the entire year of ’'47. In the
first half of '48 278,896 receivers were
produced as compared with 178,571 in
'47. The ’48 second quarter output was
160,869, with an average weekly pro-
duction of 12,375, which represented
an increase of 36 per-cent over the
first quarter’s output. In the second
quarter of 47 only 23,060 TV sets were
made.

Commenting on the growth of TV,
Frank M. Folsom, executive vice-presi-
dent of RCA, declared at the Western
Radio and Appliance trade dinner in
San Francisco, that by the end of this
year industry should produce more
than 850,000 receivers and more than
60 stations will be on the air. Interest
in TV will be increased further, he
said, with the introduction of complete
coast-to-coast television networks
which are expected to be in operation
by the end of 1952. And before that
time, regional links will connect cities
such as San Francisco with its munic-
ipal neighbors, he said.

In another TV-progress address,
R. C. Cosgrove, executive vice-presi-
dent of the Avco Manufacturing Corp.,
and former president of RMA, pre-
dicted that coast-to-coast television,
via coaxial cables, will be in operation
in two years. Speaking at a luncheon
of J. N. Ceazan Company, Southern
California distributors for Avco’s Cros-
ley division, Mr. Cosgrove said that
full scale production of 10,000 12-inch
table model TV sets every month will
be scheduled as soon as picture tube
shortages are eliminated. This he
hoped would prevail before the year is
out.

TELEVISION RECEIVER advertis-
ing of many manufacturers is now
being prepared under a tough code,
issued recently by the National Better
Business Bureau. According to the
code:

“Advertising shall clearly and con-
spicuously indicate whether the price
advertised for a television receiver in-
cludes the cost of installation, antenna,
or other equipment, or service neces-
sary for reception. If the price does
not include cost of installation, that
fact shall be clearly and conspicuously
stated in conjunction with the price.

“If an installation charge is quoted
in advertising, the charge quoted shall
be the total charge required of the
purchaser, for assuring satisfactory
reception on all channels within the
range, unless it is stated that the
charge quoted is a minimum charge,
or unless it is otherwise disclosed that
additional charges will be made for
any installation adjustments which
may be required to assure satisfactory
reception on certain stations currently
operating or on stations which start
operating after the original installa-
tion.

“The statement ‘Free Home Demon-
stration’ shall mean a demonstration
in the home without obligation to buy.

(Continued on page 122)

RADIO & TELEVISION NEWS
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OVER 200,000,000 LET PHILCO MERCHANDISING
PHILCO TUBE SOCKETS BOOST YOUR SALES AND PROFITS
Philco gives you the industry’s greatest Philco gives you the selling help you need,
market for all replacements. Cash in on it with a steady stream of powerful new promo-
by promoting Philco, the preferred brand. tions and business builders, the year ’round.
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ONE OF THESE 5 WILL BEST FILL YOUR V.0.M. REQUIREMENTS
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MODEL 630. Outstanding Features: (1) The new Triplett
Molded Selector Switch with contacts fully enclosed . . . (2)
Has Unit Construction with Resistor Shunts, Rectifier Batteries
in molded base . . . (3) Provides direct connections without
cabling . . . no chance for shorts . . . (4) Big easily read
51," Red « Dot Lifetime Guaranteed Meter.

TECH DATA

D.C. VOLTS: 0-3-12-60-300-1200-6000, at 20,000 Ohms/Volt

A.C. VOLTS: 0-3-12-60-300-1200-6000, at 5,000 Ohms/Volt

D.C. MICROAMPERES: 0-60, at 250 Millivolts

D.C. MILLIAMPERES: 0-1.2-12-120, at 250 Millivolts

D.C. AMPERES: 0-12, at 250 Millivolts

OHMS: 0-1000-10,000; 4.4 Ohms at center scale on 1000 scale; 44 Ohms
center scale on lO 000 range.

MEGOHMS: 0-1- 100 (4400- 440 000 at center scale).

DECIBELS: —30 to —~4, —16, —30, —44, -6, -70

OUTPUT: Condenser in series with A.C. Volt ranges.

MODEL 630.

Leather Carrying Case, $5.75. .
High Voltage Extra.

...... U.S.A. Dealer net price. . . .. .
. Adapter Probe for TV and

MODEL 666-HH. This is a pocket-size tester that is a marvel
of compactness and provides a complete miniature laboratory
for D.C. and A.C. voltages, Direct Current and Resistance
analyses. Equally at home in the laboratory, on the work bench
or in the field . . . its versatility has labeled it the tester with
a thousand uses . . . housed in molded case . . .

TECH DATA

D.C. VOLTS: 0-10-50-250-1000-5000, at 1,000 Ohms/Volt
A.C. VOLTS: 0-10-50-250-1000-5000, at 1,000 Ohms/Volt
D.C. MILLIAMPERES: 0-10-100-500, at 250 Millivolts
OHMS: 0-2,000-400,000, (12-2400 at center scale)

MODEL 666-HH. . U.S.A. Dealer Net Price. ..
Leather Carrying Case, $4.75.

.$22.00

MODEL 625-NA. This is the widest range laboratory-type
instrument with long 5.6” mirrored scale to reduce parallax.
Special film resistors provide greater stability on all ranges.
Completely insulated molded case. Built by Triplett over a
long period of time, it has thoroughly proved itself in labora-
tories all over the world

TECH DATA

S1X D.C. VOLTS: 0-1.25-5-25-125.500-2500, at 20,000 Ohms/Volt
SIX D.C. VOLTS: 0-2.5-10-50-250-1000-5000, at 10,000 Ohms/Voit
SIX A.C. VOLTS: 0-2.5-10-50-250-1000-5000, at 10,000 Ohms/Volt
D.C. MICROAMPERES: 0-50, at 250 Millivolts

D C. MILLIAMPERES: 0-1-10-100-1000, at 250 Millivolts

D.C. AMPERES: 0-10: at 250 Millivolts

MODEL NO.
625-NA

OHMS: 0-2000-200,000, (12-1200 at center icale)

MEGOHMS: 0-40, (240,000 at center scale)

SIX DECIBELS RANGES -30 +3.0, +15, +29, +43, +55, +69.
(Reference level "O'" DB at 1.73 V. on 500- Ohm line.)

Six Output on A.C. Volts ranges.

MODEL 625-NA.. .. U.S.A. Dealer Net Price. . . . $45.00
Carrying Case, $5.50. Accessories available on special order
for extending ranges.

MODEL 2405-A. This instrument combines ultra sensitivity
with a large 53/4” scale meter and is housed in a rugged metal
case. . . It is furnished with hinged cover so that it can be
used for service bench work or for portable field service.
Gives A.C. Amperes readings to 10 Amps.

TECH DATA

. VOLTS: 0-10-50.250-500-1000, at 20,000 Ohms/Volt
. AMPERES: 0-10, at 250 Millivolts
. MILLIAMPERES: 0-1-10-50-250, at 250 Millivolts
. MICROAMPERES: 0-50, at 250 Millivolts
_ VOLTS: 0-10-50-250-500-1000 at 1000 Ohms/Volt
A.C. AMPERES: 0-0 5-1-5-10, at 1 Volt- Ampere
OHM-MEGOHMS: 0-4000-40,000 ochms—0-4-40 megohms (self-contained
batteries)
QUTPUT: Condenser in series with A.C. Volts ranges
DECIBELS: —10to 415, +29, 443, 449, +55. (Reference level "0’ DB
at 1 73 V. on 500-ohm line.)
CONDENSER TEST: Capacity check of paper condensers is possible by
following data in instruction book.

MODEL 24085-A.. .. U.S.A. Dealer Net Price. .. .$59.75

MODEL 2451. Electronic Volt-Ohm-Mil-Ammeter . . . is easy
to use in complicated testing . . . A must in F.M. and TV
work in any sensitive circuit where low current drain is
a factor

TECH DATA

D.C-A.C-AF. VOLTS: 0-2.5-10-50-250-500-1000
R.F. VOLTS: 0-2.5-10-50
D.C. MILLIAMPERES: 0-2.5-10-50-250-500-1000

INPUT IMPEDANCE 11 Megohms on D.C. Volis.

4.8 Megohms on A.C.-R.F. Volis
MODEL 2451.. . U.S.A. Dealer Net Price. . . .
External high- voltage probe available on special order. See
the Triplett V.O.M. line at your local Radio Parts Distributor
or write

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

In Canada: Triplett Instruments of Canada, Georgetown, Ontario

RADIO & TELEVISION NEWS
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

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

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

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

NOW! New Professional Multitester Included!

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

Ociober, 1918

RADIO TE[ EViS b"

AVD ALCiEG tL(CYllo»vlcS

N
Lessons — -
and
Instruction

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

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

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

L gf:lc Receiver Circuits and Ilow Thev Are APPROVED FOR
. Construction of the Antenna Circuit. v E T E R A N S

Both Home Study and Resident
Training Offered

How Lneigy Is Picked Up by the Aerial,

. Ttow Signal Currents Are Converted into
Sound.

. How the Tuning Condenser Overates.

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

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFO&NIA EST.1905

ST ot

Check Coupon Below

3 National Schools, Dept. RN-I8 ]
4000 S. Figueroa, Los Angeles 37 Calif, |

Mail me FREE the hooks mentmned in your ad including a sample lesson |
of your course. I understand no salesman will call on me.

o oo
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RCA 15-watt

DE LUXE AMPLIFIER mi-12295

® You've never seen a value like this
distinctively styled RCA 15-wartt All-
Purpose Amplifier. You can’t beat it for
high quality performance, compactness,
beauty, and sim’plicity of operation
under all sorts of operating conditions.

Electronically engineered to give top
performance. Frequency response (30
to 15,000 cycles). Two high impedance
microphone input channels 116 db. gain
(RMA), each with individual volume
control. Two hi-impedance phono chan-
nels, one for hi-level and one for low-
level pickups. Can be used with popu-

_ Additional Unparalleled
.~ Amplifier Values

E

[ =S

lar low output magnetic pickups. Phase
inversion and inverse feedback used to
obtain low distortion and uniform fre-
quency response for various load condi-
tions. Unique balanced tandem tone
control circuit. Choke filtered power
supply for minimum hum and uniform
regulation. Large functionally designed
control knobs. Accessible output termi-
nal board and replaceable cartridge
type fuse conveniently located in rear.
Set of locking-type 3 pin Cannon plugs
and receptacles for each microphone
input. Also available with 2 low imped-
ance inputs (250 ohms).

NOW
oNty

58750

List price
complete with tubes

‘15 watt ‘push-pull Output— !

Noise-free electronic mixing— .

‘Switch for high-low power
‘output requirements — Under-

writers-approved.

RCA 50-watt De Luxe Hi-Impedance Amplifier MI-12293 $ I 9750
Complete with RCA Tubes. . ... .Now only

RCA 30-watt De Luxe Hi-impedance Amplifier MI-12296 $I I 500
Complete with RCA Tubes. .....Now only

SOUND PRODUCTS

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. . N.J.

In Canada: RCA VICTOR Compuany Limited, Montreal

www americanradiohistorv com
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hallsyy Sound Equgpmenit

COMPARE...BE CONVINCED:

RCA SPEAKER MI-12422

12-inch high efficiency, Alnico V, Cone
Type Mechanism. Special cone provides a
sclected listening characteristic—a result
o mowsands of ienes ¢ 9" e RCA MOLDED SPEAKER BAFFLES
reactions over the past 10 - ) .
years. 10-watt capacity. 15 ] 2 Molded Plasticized Fibre Baffle with at-
& s @il ! tractive gray hammeroid finish and con-
trasting grille cloth, 12”7 x 15” x 514”7,
-sloping front, strong, moisture-resistant,
Also available with $ 00 B uNCREEn Tvailabl $ 15
matched 10-watt multi- for 5%, 615" and 8" mecha-
tap line transformer as nisms as MI-6378, MI-6379,
MI-12421. and MI-G380, respectively.

Similar baffles for 57, 614", 8”7, 10" and 12"
mechanisms also available in molded Bakelite
and wood.

All prices shown are suggested list prices
subject to normal dealer discounts.

NEW wantam veLocry

MI-12080-B

RCA VARACOUSTIC MICROPHONE MICROPHONE

MI-6204-C Smaller than a pack

Three microphones in one. Here you have of cigarettes. First
the popular cardioid microphone (uni- used at all 1948
directional) plus standard velocity micro- political conven-
phone (bi-directional) p/us standard tions. Broadcast
pressure microphone (non-directional) all These and many other quality. Built-in
in one general purpose unit. Variable profitable items of voice-music switch.
characteristic obtained by ingenious slider sound equipment are 15 feet of cable.

mechanism on rear of housing. Quality

ilable
and performance found heretofore only in puelite threedh $ B 0 ﬂ ﬂ

more expensive polydirectional Broadcast your RCA Sound Prod-
Microphones. High

ucts Distributor.
sensitivity, shock $ 50
mounted, high imped-
ance. 30 feet of cable. :

RCA SOUND PRODUCTS (Dept.76-J)
Radio Corporation of America
Camden, N. J.

Please send me free copy of RCA’s new Catalog on complete line of matched
sound products and price list.

Name.

Company.

Type of Business

84 pages of sound products —micro-
phones, amplifiers, speakers, record-
ers, intercoms, portable P.A. and
numerous other profitable items. Send
for vour FREE copy today.

Address

City. State.
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Model BKI-403 Brush MagneticRibbon Recorder

'BRUSH
SOUNDMIRROR
iuszs D (K

S .

Arrows point to XL Plug and Receptacle

AMONG the many new developments
in the electronics field is the “‘Sound-
mirror” which uses Cannon Electric
XL connectors.

XL-3-12 Plug

XL-3-13 Receptacle

High on the list of features which
make Cannon Electric’s “XL” series de-
sirable for qualitv equipment is the
latchlock device which assures quick,
positive engagement but also will not
pull out accidentally.

For more information on the XL Type Series,
write for the XL-347 Bulletin and special con-

densed catalog RJC-2, Address
Department J-228. ' SINCERoLS

NNON]

BLECTRIC
Lindypmint (omany

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF.

IN CANADA & BRITISH EMPIRE:
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT.

WORLD EXPORT (Excepting British Empire):
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO

-
CANNON
ELECTRIC

26

THE ELECTRICAL EQUIPMENT COMMIT-
TEE of the National Safety Council
was recently accorded full sectional
status as one of the 24 industrial sec-
tions of the Council.

Chairman of the new Electrical
Equipment section is E. K. Taylor,
safety director of Zenith Radio Cor-
poration. Serving witt. Mr. Taylor as
divisional vice-chairmen are: O. C.
Boileau, safety director of the RCA
Victor Division of Radio Corporation of
America—Radio and Electronics; H. B.
Duffus, supervisor, accident prevention
service, Westinghouse Electric Corp.—
Heavy Apparatus; M. F. Biancardi,
manager, health and safety depart-
ment, Allis-Chalmers Manufacturing
Co.—Light Apparatus; C. R. De-
Reamer, general safety supervisor,
General Electric Company—Appliance
and Lamps; C. N. Fogg, safety en-
gineer, Simplex Wire and Cable Co.—
Electric Wire and Cable.

Other officers of the Committee in-
clude: G. W. Greenwood, safety di-
rector of Western Electric Company;
E. C. Woodward, director of safety of
A. O. Smith Corp.; J. M. Transue, se-
curity director of Philco Corporation;
Frederick A. Gass, safety engineer of
General Electric Company; J. J. Law-
ler, area safety engineer of Sylvania
Electric Products Inc.; and A. M. Balt-
zer, staff representative of the Na-
tional Safety Council.

Two sessions at this year’s National
Safety Congress and Exposition, to be
held October 18-22 in Chicago, will be
devoted to the problems of the elec-
trical industries including the safe
handling of electrical hand tools, and
safety in the manufacture of radio and
television equipment.

* * ®
GEORGE W. HENYAN heads the new
Industrial and Transmitting Tube
Division recently
formed within the
Tube Divisions of
General Electric
Company’s Elec-
tronics Department.

This new division
will consolidate all
sales, design engi-
neering, and man-
ufacturing activities related to the
former Power Electronics Division
which makes rectifiers for industrial
and power users, and the transmitting
and industrial tube lines marketed to
broadcasters and industry.

Mr. Henyan joined General Electric
Company in 1916 upon his graduation
from college and except for a period
from 1917 to 1919 when he was on
military duty he has been continuously

www americanradiohistorv com

associated with the company. In 1921
he entered the radio department and
has since been associated with this
phase of the company’s work. From
1939 until 1943 Mr. Henyan was man-
ager of both the Transmitter and Tube
Sales Divisions and since 1943 has been
assistant to the vice-president.

* * *

CHARLES J. NESBITT has been appoint-
ed advertising manager of the Halli-
crafters Company of
Chicago.

Joining the Halli-
crafters organiza-
tion from a post at
Montgomery Ward
in Chicago, Mr. Nes-
bitt is a licensed
radio amateur and
was ‘a communica-
tions officer with the Air Forces in
Greenland during the war.

He was formerly associated with
Goodyear Tire and Rubber Company.
He is a graduate of Loyola University
and a native Chicagoan.

® % %

BEN OPPENHEIM has been named man-
ager of the Radio Electronic Parts De-
partment of Krich-
Radisco,Inc.of New-
ark, New Jersey.

Prior to joining
the Krich organiza-
tion, Mr. Oppenheim
was Vice-president
in charge of sales
of an incandescent
lamp company. Dur-
ing the war years he served as Chief
Administrator of the Civilian Engi-
neering Branch of both the Signal
Corps and Army Air Forces staff at
Fort Monmouth. Before the war he
was president of B & O Radio, Inc., a
former New Jersey wholesale distribu-
tor.

Mr. Oppenheim is a member of the
Society of American Military Engi-
neers and of the Army Signal Associa-
tion.

* % %

WESTINGHOUSE ELECTRIC CORPORA-
TION has announced two important
appointments of interest to the indus-
try.

Harold W. Schaefer, veteran radio
and electronics engineer, has been
named as assistant manager of the
company’s Home Radio Division of
Sunbury, Pennsylvania. Mr. Schaefer,
who has been in charge of engineering
development and research, previously
had held administrative, manufactur-
ing, and engineering positions with the
Division. In his new post he will con-

RADIO & TELEVISION NEWS
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W. B. STYLES of Styles
& Apoleton, Oaklond,
Califomnic, one of thor-
sands of reliable ser-
vicemen who depend
on Ken-Bad tubes to
build repeat business

"Nobody can tell me about Ken-Rad
tubes—I've been using them for 14
years!

“"When you've used them as long as

I have, you know you can depend on
them.

"I don’'t know any tube that stands
up better than Ken-Rad tubes. They're
quality througk and through.

“'Customers like them. This means
rapeat business—better business.

“Ken-Rad tubes do the trick, all-
r:ght!”’

JAMES E. CAMPBELL,
Foreman, Quadlity Coatrol
Saction, who oversees the
quality sampling inspection

o @, “KEN-RAD TUBES
R ¥/  MUST STAND UP!”

sure dependable perform-

ance, long life.
*They have to stand up—througk t=st after
sest.

“This comprehensive testing resulis in de-
zendable tubes that satisfy your customars,
-ncrease your business.

*'Ken-Rad tubes are factory-testec for noise,
microphonics, static, life, shorts, agpearar.ce,
gas, air and hum.

""No wonder they're tops in quality, stamina
and endurance. No wonder they're customer-
oleasers, profit-makers.”’

178-GA11-8050

The

- ’
PRODUCT OF GENERAL ZLECTEMC COMPENY Serviceman’s /(&
Tube

Schenectady 5, New$York

October, 1918
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You're a responsible citizen. You do good work. But how are
the people in your neighborhood, the radio owners that pass your
store every day going to know it unless you tell ’em and make
it stick!

The RAYTHEON BONDED DEALER PROGRAM makes it
stick!? It provides you with an iron-clad 90-day BONDED guar-
antee on labor and parts that is backed by the hundred million
dollar assets of the Western National Indemnity Company.
Raytheon pays for your bond. It doesn’t cost you a cent!

YOUR RAYTHEON DISTRIBUTOR
HAS A BOND FOR YOU

Ask him about the Raytheon Bonded Dealer Pro-
gram and how you can use it to build steady, prof-
itable volume.

Azt now — while there is still an opportunity for
you to become a Raytheon Bonded Elec-
tronic Technician.

The Raytheon Bantal Tube
simplifies your tube stock
withaut loss of soles. Eight
fast-moving Bantals re-
place sixteen equivalent
GT and metal types. A new
and better tube at no
extra cost! Ask your
Raytheon Distributor  for
Raytheon Bantal Tubes.

S * SUBMINIATURE TU
xSy el
ses - wiceowave Tusss ||
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tinue in charge of product develop-
ment and research activities with
headquarters at Sunbury.

The second appointment named Ho-
bart C. McDaniel to the post of man-
ager of Technical Press Service in the
Public Relations Department of the
company. Mr. McDaniel will be re-
sponsible for the company's publicity
in the technical and trade magazines.
He succeeds Carl E. Nagel who has
resigned to join McGraw-Hill Book
Company in New York as editor of
mail sales books for the industrial and
enginering fields.

& * *
A. A. EMLEN, well-known figure in the
transformer industry, has joined the
engineering staff of
the Peerless Elec-
trical Products Di-
vision of Altec
Lansing Corpora-
tion.

Mr. Emlen was
vice-president in
charge of engineer-
ing for American
Transformer Co. from 1927 to 1946 and
subsequently occupied the same posi-
tion at Newark Transformer Company.

* * %

DAVID H. ROSS of San Francisco has
been named manufacturer's repre-
sentative for Air King Products Co.,
Inc. of Brooklyn, manufacturers of a
line of radios, combinations, wire re-
corders, and television receivers.

Mr. Ross, who opened his sales or-
ganization at the beginning of the
year, will represent Air King in the
territory of northern California from
a line below the trading area of Fresno
plus the entire state of Nevada.

Headquarters of Mr. Ross’ firm are
at 104 Ninth Street, San Francisco.

* * *

MORRIS ZIGMAN, president of Morhan
Exporting Corporation, has just com-
pleted an agree-
ment with Hugo
Sundberg, jobber
sales manager,
whereby his com-
pany will act as the
exclusive export
sales representa-
tives for Utah Radio
Products Division of
Intemational Detrola Corporation.

Morhan Exporting Corporation will
serve Utah interests in every country
throughout the world, except Canada
and Mexico. The company maintains
offices in New York City.

* * *

ROBERT BLODGET, formerly manager
of product design of the Accessory
Division, has been appointed Tele-
vision Product manager for Philco
Corporation.

Mr. Blodget joined Philco in 1936
and worked in the inspection, quality
control, and test equipment engineer-
ing departments of the factory until
1938 when he became a field service
engineer.

Early in the war Mr. Blodget devel-

(Continued on page 108)
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PRESENTS PRECISION
ENGINEERED PERFORMANCE

FM RECEPTOR

Now, the incomparable beauty of FM
reception is available to all with the
Meissner model 8C FM Receptor. Here 3
is the full scale fidelity of FM reception, ‘
unbelievably free from static, interfer-
ence or fading. The new FM band is
88 to 108 MC; power supply is 105 to
125 volts, 50 or 60 cycles AC; con-
sumption is 35 watis. Audio Fidelity,
flat within plus or minus 2 db, from 50
to 15,000 CPS. For the best FM recep-
tion, remember MEISSNER, it's the
finest,

i

g )

i ':M‘/‘;:x

i il

AM-FM TUNER
AND AMPLIFIER

AM-FM TUNER
AND AMPLIFIER

If you appreciate quality—you'll want
MEISSNER. The Meissner Model 9-1093
AM-FM Tuner and Amplifier has a fre-
quency range of 535 to 1620 KC [AM
Band) and 88 to 108 MC (FM Band).
It has a power output of I8 watts at
less than 29, harmonic distortion, and a
hum level, 65 db below full output. It's
delivered complete with tubes, two an-
tennas and all hardware required to
mount the chassis units in the cabinet.
The antennas consist of a low imped-
ance 12" x 16", noise reducing loop for
AM broadcast and an indoor type
folded dipole, 300 ohm, for FM broad-
cast. Insist on the finest, insist on
MEISSNER, it's your finest for more lis-
tening pleasure.

MODEL 9-1093

EISSNER MANUFACTURING

DIVISION OF MAGUIRE INDUSTRIES, INC, MT, CARMEL, ILL,, U, S. A,

October, 1948 29
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COMPOSITION RESISTORS

RESISTANCE AND You never have to guess about the resistance and wattage of any
WATTAGE MARKED Little Devil resistor. Every unit is not only color-coded, but indi-
ON EVERY vidually marked for quick, positive identification.

Ohmite Little Devils are rugged and dependable. Millions of
these tiny, molded composition resistors have been used in critical
war equipment and in leading laboratories. They meet Joint Army-
Navy Specification JAN-R-11, including salt water immersion
cycling and high humidity tests. Little Devils can be used to their
full wattage ratings of 70° C (158° F) ambient temperature. They
dissipate heat rapidly, have a low noise level, and low voltage
coefhicient.

Ratings for maximum continuous RMS voltage drop are high
. . . 350 volts for the 15-watt unit, 500 volts for the 1-watt unit,
and 1000 volts for the 2-watt unit. Ohmite Little Devils are light,
compact, easy to install. They’re available from stock in Standard
RMA values from 10 ohms to 22 megohms, in 145, 1, and 2-watt
sizes. Values as low as 2.7 ohms in the 1-watt size only. Tol. -=10%,.
Also 5%, in 15 and 1-watt sizes.

Ask for them BY NAME
from your Distributor

ﬁa\«:}:ﬁ - SEND FOR BULLETIN 135 OHMITE MANUFACTURING CO.
\w Gives complete data and list of RMA 4883 FLOURNOY STREET, CHICAGO 44, ILL.

; values. Includes dimensional drawings

.= and handy color code. Write for it, today.
RHEOSTATS -+ RESISTORS .- TAP SWITCHES. «+ CHOKES « ATTENUATORS
30 RADIO & TELEVISION NEWS
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The intangible beauty in a string of pearls that makes them more
outstanding is the quality they naturally possess. And so it is in
vibrators. The RADIART VIBRATOR is the peak of quality, not by
mere chance, but because efforts have been made to make them,
always, top quality! The RADIART VIBRATOR is a product of
finest materials . . . expertly manufactured . . . and built up to
a standard . .. not down to a price! That is why, Radiart means
quality — that is why Radiart leads the field in sales . . . pre-
ferred everywhere by servicemen who choose to serve their

‘customers needs best.

he Radiart Corp.

CLEVELAND 2, OHIO

EXPORT: SCHEEL INTERNATIONAL, INC., 4237 N. LINCOLN AVE., CHICAGO, ILL.

October, 1918
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“...of course we have
~all 17 RIDER MANUALS.”

... and affribute a géod ‘bit of our success in
| producing a quantity of work in a minimum of
time to their always dependable, complete,
factory information. We will have Volume XVIli
as soon as it Is published.”

L:.' r

?m, TOO—NEED ALL 17 RIDER MANUALS
Volume XVJi. . . . . $16.50«°Abrid'ged Manvals § to V|

Volume XVi. ., .. 840 (onevolume) . .°. $19.80
S R i o
Volume XV . . . ... 19.80 Record Changers and
| Volume XiV to VI : Recorders . . . . . 9.00
| {each volume) .. ... V6.50 Maqter Index, covering
{ Volume VIl . ... .- 12.50 Manuals, Vels. { fo XV 1.50

vou1 RIDER “Veleucscon. MANUAL

1400Pages,PLUS separate "HOW ITWORKS ™ and Index, $18.00.
Everything that mus? be known about the 1946-47 television
receivers {(complete and kit) of 34 manufacturers.

Separate ""How It Works’' covers theory of television; trons-
mission and receptian, frequency standards, ontennas, various
portions af receivers.

Television “HOW IT WORKS" Available Separately
1f television is not yet in your areq, it will be soon. Here is
theofy you won!. 208 pages . ... . .+ o .« o o0 o . $2.70

RIDER P MaNUAL

Covers 145 Manufacturers’
Amplifiers, from 1938 to Date

Bigger and better than even we had antici-
pated, the scope and thoroughness of this first
industry-wide PA service manual makes it an
essential piece of equipment for any shop doing
PA work. It covers public address systems, outdoor
announcing, musical instruments and phonographs,
theatre and church hearing aids, electronic mega-
phones, intercommunications systems, theatre and
home motion pictures, school, hotel and hospital
sound systems, mobile.and portable sound systems.
® [t provides schematics, voltage and resistance
tables, tube and chassis layouts, installation notes,
operational instryctions, impedance matching. ®
Separate "HOW IT WORKS” book explains the
theory of various designs employed in different
types of amplifier systems, the servicing of PA
systems, using the sine wave and square wave
means of checking, methods of rapidly locating
faults. Everything you need.

2000 Pages in this new
RIDER FIRST plus separate
"HOW IT WORKS” and
INDEX . c oo o - - » $18.00

ORDER YOURS TODAY!

RIDER MANUALS

MEAN SUCCESSFUL SERVICING

JOHN F. RIDER, PUBLISHER, Inc., 404 Fourth Avenue, N. Y. 16
Export Agent: Rocke International Corp., 13 E. 40I|1_ St., N.Y.C. Cable ARLAB

NOTE: The Maliory Radio Service Encyclopedio, 6th edition, makes reference to only one source of radio receiver schematics—Rider Manuols.

ANOTHER NOTE: The C-D Capacitor Manuat for Radio Servicing, 1948 edition No. 4, makes reference to only one source of receiver schematics—Rider Manuvals.

RADIO & TELEVISION NEWS
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* microphones in one

' | | £ , TURNER “U9S" DYNAMIC
L _— ... WITH NEW, IMPROVED,
' A2 HEAVY DUTY IMPEDANCE SWITCH

Adjustable saddle permits semi-
or non-directional operation. Fits
any standard microphone stand.
{Desk stand as showun at extra cost.}

INSTANT SELECTION OF FOUR IMPEDANCES

The outstanding dynamic in its field, made even better with a new,
1 long-life, trouble-free metal switch, designed exclusively for Turner.

: Professional in appearance and performance. High in convenience.
MODEL “U9S* Built-in tapped multi-impedance transformer with improved 4-position

. switch gives positive selection of 50, 200, 500 ohms, or high impedance
LIST PRICE: $40.00 output. One microphone serves any standard equipment. Voice coil and
Complete with 20-ft. balunced line transformer leads are insulated from ground and microphone case.

quick-change shielded cable set. Line is balanced to the ground. Engineered with smooth wide-range

response from 40 to 9000 c.p.s. Level: 52 db below 1 volt/dyne/sq.cm.
at high impedance. Richly finished in baked gun-metal.

The Turner “U9S” is widely recommended for broadcast, public
address, communications, sound systems, recording, and general pur-
pose applications.

THE TURNER COMPANY

. 900 17th Street N. E. Cedar Rapids, lowa
WW BY TURNER .

Licensed under U. S. patents of the American Telephone and
Telegraph Company, and Western Electric Company, Incorporated.
October, 1948 33
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY?

Use Cire Training and Coaching Service—and Get Your "Ticket" in a Few Short Weeks!

Get your license without delay. Let Cleveland Institute
prepare you to pass FCC license examinations, and hold
the jobs which a license entitles you to, with CIRE stream-
lined, post-war methods of coaching and training.

Thousands of new jobs are opening up—FM, Television,
Mobile Communication Systems. These are only a few of
the radio fields which require licensed radio technicians and
operators.

Your FCC Ticket Is Recognized in All Radio Fields as Proof of Your Technical Ability

More than ever before an FCC Commercial Operator License
is a sure passport to many of the better paying jobs in this
New World of Electronics.

Employers frequently give preference to the license holder,
even though a license is not required for the job. Hold an
FCC “ticket” and the job is yours!

Hundreds of Satisfied, Successful Students

‘1 have taken the first class phone license ex-
amination and received my first class ticket
last Saturday, May 31. In closing I must say

appreciate your help and the fine service you

have rendered me.”’ ter Course.”’
Student #2876N12

1 passed the FCC examination in ra-
diotelephone 2nd class, at Detroit on
June 3rd, and I want to thank you for
yours is an excellent radio course, and 1 really your ready assistance as i
structor on Section I of Nilson’s Mas-

Student £2799N12

‘““After sending in Lesson E-9
I took the commercial oper-
ator’s license examination for

“I have had my 1st class radio-
telephone license since March of
this year, and plan to continue
in- with your course since I find it a 2nd class radiotelephone, and
great help in studying transmit- passed O.K. 1 received the
ters.”” license last week.’”

Student #2779N12 Student #2772N1

FREE BOOKLET_Te”s you the Government requirements for all classes of FCC commercial licenses.

{Does not cover Amateur License examinations.) Use coupon below for Booklet B.

OTHER [z

COURSE A—Master Course in Radio Communication

A complete course covering the technical fundamentals of ra-
dio-electronics, for the radioman who wants a general review.
Includes preparation for Broadcast station employment.

COURSE B—Advanced Course in Radio Communication
Engineering
A genuine college-level radio engineering course, completely

mathematical in treatment. For the advanced radioman with
considerable practical experience and training.

Cleveland Institute Home Study Courses Offer Complete Technical Radio
Training from Low-Level to Coﬁ

ege-Level, for the Radioman with Practical

COURSE C—Specialized Television Engineering

An advanced college-level course for the radioman who has
had formal training equivalent to A and B.

COURSE D—Advanced Radio Telephony

An advanced, specialized course covering broadcast station
engineering and operation. Without preliminary preparatory
fundamentals, this course enters immediately into the heart
of the subject matter. Covers the engineering knowledge and
the technical duties required of the studio control operator,
the master control operator, and the transmitter operator.

FREE CATALOG Describes all Cleveland Institute home study courses—tells of CIRE
T unique, post-war methods of training. Use coupon below for Catalog A.

RN-10 TERMINAL TOWER

Gentiemen:
TIONS.”

Approved for
Training

T Gleveland institute of Radio Electronics

RN-10 Terminal Tower, Cleveland I3, Ohio
P’lease send me your Booklet B, “HOW TO PASS THE FCC COMMERCIAL LICENSE EXAMINA-
and information about your home study course for preparation for FCC License Examina-
tions. (Does not cover Amateur License Examinations.)

I desire training in cdurse [J A as gc abD

f commerciat F C C LICENSE
HOW TO PASS = Sweraors” 1y A MINATIONS...

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Contractors to the Canadian Broadcasting Corporation

CLEVELAND 13, OHIO

Veterans check for enrollment information under G-I Bill. NO |
OBLIGATION—NO SALESMEN. l

Under “G-1
Bill of Rights”

Don't Delay -

l Please send me your Catalog A, describing all of your home study radio-electronics courses.
\

Write Today!

34
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INDIVIDUALIZED TELEVINION
INNSTALLATIONS

By B. TARER

While eertain installation procedures are more or less
standardized, each setup will require some adaptations

in order (o bring the video receiver to peak performance. =

URING the past few years a
D great deal has been written

about television receiver instal-
lation. Most of this information has
apparently concerned itself with pro-
cedures best adapted for reception of
only one local station, and that with
very little difficulty.

While it is perfectly true that the
average television receiver is within
range of only one station at this mo-
ment, multiple-reception areas arc in-
creasing rapidly. With better receiv-
ers, and higher transmitting power,
moreover, reception is being demanded
from relatively distant cities. In ad-
dition, an imposing array of other in-
stallation troubles are becoming more
important daily.

Reflecting this trend, newer techni-
cal articles have appeared explaining
how to compromise in various ways, to
adapt one television dipole to correct
several problems.

To effect such compromise, it has
been pointed out, dipoles may be cut
and parasitic elements spaced to about
the center frequency of an entire band
of channels, or one dipole may be
oriented to point somewhere between
two or three stations lying in different
directions, or a severe ghost may be
played down at the expense of the sig-
nal-to-noise ratio, etc.

Such methods have been used in
making the majority of installations
which exist today. However, the pos-
sibility of selling a compromise instal-
lation depends mainly upon the cus-
tomer’s willingness to accept some-
thing less than perfection. At the
present stage of the art, persuasive
explanations are often successful. Too
much explanation and not enough ca-
pable work, however, will inevitably
backfire at the expense of the in-
staller.

Thus on many occasions, especially
when dealing with an expensive re-
ceiver, the technician faces the task of
finding quick and inexpensive ways of
eliminating ghosts, interference, dis-
tortion, tearing pictures, weak signals,
noise, etc., on two or more stations
lying at widely separated points, some
having transmitting towers over the
hills and far away, as well as some
practically looking down the chimney.

October, 1918

Occasionally, in fact, the installer is
expected to provide good receptidn

with indoor antennas alone, due to

“landlord trouble.”

This distasteful situation has gen-
erally been delicately avoided by the
technical writer, while the know-how
possessed by many seasoned television
installation veterans has been hidden
in an inside pocket for competitive
reasons. This article aims to explain
the simple and logical methods which
are used by manufacturers’ service
and installation organizations as well
as large independent television spe-
cialist organizations for such difficult
installations.

In troubleshooting a television in-
stallation it is good to review one of
the earliest lessons which we have all
learned in the course of troubleshoot-
ing AM receivers, record changers, ; §
and other “standard” equipment. This ﬁ
lesson is quite familiar—troubleshoot : '
for one trouble at a time. Surprisingly
enough, such an obvious procedure is
one of the chief stumbling blocks for
novices at television.

Since the types of troubles which
appear on one television channel
be entirely different from th
another channel, the first step mus
to clear up all troubles on one paY:
ticular station, and then proceed to

Variations in home construction alone
will present individualized installa-
tion problems for the TV serviceman.
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Fig. 1. A typical case of “tearing” which
may result from several different receiver
faults. The strip near the bottom is not
tearing but is a news ticker strip which is
part of test pattern being transmitted.

Fig. 4. Diathermy interference with its
characteristically interesting pattern—not
quite strong enough to tear out the cen-
ter part of the transmitted TV picture.

Fig. 6. John “Are You An Artist” Gnagy
who is seen reqularly over New York sta-
tions appears to be swimming around in a
picture nearly torn up by FM interference.

deal with the others, one at a time.

In the so-called “compromise” tech-
nique, a primary channel is selected,
either arbitrarily by the installer, or
specified by the set-owner. Then a
secondary station is chosen, with the
understanding that the picture gqual-
ity on this secondary channel might
be sacrificed to some extent in order
to favor the primary channel, simi-
larly for third and fourth choice chan-
nels.

In the method to be outlined here,
however, all stations are to be treated
as primary, with no compromise,
therefore it matters little which sta-
tion is chosen first. This, in itself,
permits faster work, since time spent

36

Fig. 2. The referee and his two reverse
ghosts, at his immediate right. bawl out
the gunt-and-groaner and his two ghosts.
The problem of ghost images is often a
difficult one for the serviceman to solve.

Fig. 5. Distortion caused by strong inter-
fering FM signal. Little modulation can be
seen. The same sort of pattern may be due
to an AM signal of the same frequency.

Fig. 7. More of the vibrator-type noise—
with a trace of FM interference. It is dif-
ficult to tell’ which part of the picture is
due to art and which is due to tearing.

waiting for the primary station to
come on the air or transmit a proper
signal, as well as time spent compar-
ing performance between channels, is
entirely avoided.

As is customary, a ‘“probing” dipole
is connected to the receiver through a
long transmission line and “walked”
around the roof to find a location for
good reception. By means of battery
or sound powered telephones between
the rooftop technician and the man at
the receiver, the proper orientation,
element length, spacing, ete.,.is deter-
mined experimentally as has been de-
scribed in previous issues of RapIO
News (“Television Installation,” by
W. W. Waye, September, 1947, through

www americanradiohistorv. com

Fig. 3. The horizontal dotted lines and
shaded strips across this non-objective
sketch tend to embellish the art. but ob-
jectively are symptoms of noise interfer-
ence riding in on a weak television signal.

February, 1948) with one significant
difference, the procedure is followed
through on only one station, with no
thought given, at this time, to any
other channel.

Depending upon the set’s location,
however, several of these faults may
be observed during the course of this
work, (A) Distorted or tearing pic-
tures (as in Fig. 1.), (B) Ghosts (as in
Fig. 2.), (C) Poor signal-to-noise ratio
(as in Fig. 3.), and (D) Signal inter-
ference (as in Fig. 4).

A word of caution is in order at this
point, never jump to conclusions about
the source of the trouble! This can
best be explained by discussing the
above faults one at a time.

(A) Distorted and tearing pictures
can be caused by one or more of the
following, listed in the order of the
frequency of their occurrence:

1. Excessive signal overloading r.f.
or i.f. stage.

2. Incorrect hold control setting,
or faulty horizontal oscillator
or sync circuits.

3. Interfering signals.

4. Interfering noise.

The fact that varying the position
or orientation of the rooftop ‘“probing”
dipole affects the distortion or tearing
must not in itself lead the installer to
assume that the trouble is due to one
or another of these causes, for inter-
fering noise and signals are also af-
fected by the dipole’s position, while
even a very faulty horizontal oscilla-
tor may be synchronized properly with
exactly the right signal.

Therefore, rather than spend the
next few hours chasing around the
roof, the exact cause for the tearing
or distortion should be determined.
This is done by means of a variable
pad box, inserted in the antenna
transmission line close to the receiver,
as in Fig. 8A.

Variable pad boxes are something
with which most servicemen have had
little experience. They consist of de-
cade-connected attenuation pads, in
ladder or lattice arrangement, with
calibrated variable taps. Their design
for audio frequency work is generally
attempted only by an experienced en-
gineer using standard hyperbolic func-
tion formulas. At television frequen-
cies, however, other problems are in-

RADIO & TELEVISION NEWS
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volved such as phase angle correction,
insulation losses, constancy of wiring
impedance, skin effect of contacts and
conductors, and inductive qualities of
resistors and leads, which cause the
design for a variable pad box calib-
rated for television work to be more
cut-and-try than theoretical. Fortu-
nately, however, at least one such unit
designed for television servicing, the
Tele-Pad, is on the market at present.

This box is arranged for use on
either 300 ohm line or 72 ohm line, de-
pending upon the installation. Leav-
ing the dipole in position for greatest
freedom from ghosts and strongest sig-
nal strength, the variable pad box
knob is rotated through its entire
range of attenuation.

If the tearing or distortion is caused
by an overloading signal (number 1
on the list of common causes), a step
will be found at which the picture
clears up, and further attenuation has
no effect aside from weakening the
cleared picture.

However, if further attenuation
causes the tearing to reappear at the
same place or at another, the trouble
is likely either in the sync-oscillator
or the hold circuits (cause number 2).
To determine which, rotate the at-
tenuator knob to the greatest attenua-
tion step which will give a faint but
definite picture, and reset the horizon-
tal hold control on this weakened sig-
nal. Now if varying the Tele-Pad
shows the set to be still too critical of
signal strength, the trouble will likely
be found in some component of the
sync or horizontal oscillator circuit.

Cause number 3 is generally made
fairly evident by the appearance on
the screen of one of the patterns char-
acteristic of signal interference, aside
from the tearing portions of the pic-
ture. Typical screen patterns of this
type, caused by FM stations, diather-
my machines and other signal-produc-

ANTENNA 3000 LINE

(A}

TRANSMISSION ’)
LINE
e
T0

TELEVISION
RECGEIVER

ANTENNA
TRANSMISSION
LINE

TELEVISION
RECEIVER

(KEEP LEAD
SHORT)

B8

Fig. 8. (A) A variable pad box consisting of decade-connected attenuation pads.
This unit is used o reduce signal strength without introducing mismatch. (B)
The box used to bridge a single loading resistor across a transmission line.

ing sources are usually illustrated in
most manufacturers’ service manuals.
Several are shown in Figs. 5, 6, and 7.
These faults can usually be corrected
by means of a wave trap such as those
described in the article “Interference
Traps for Television” by Stanley N.
Finley in the March, 1948 issue of Ra-
DI0O NEWS.

Cause number 4 for tearing and dis-
torted pictures, which also varies with
dipole position, is recurrent or stac-
cato noise as illustrated in Fig. 7. Here
too, as a rule, the cause is more or less
evident from patterns, streaks, bursts
or spots on the picture, as well as from
audio channel noise. The FM sound is
designed, of course, to diminish a good
part of this noise. However, the noise
which is strong enough to tear the pic-
ture can generally be heard with the
volume turned up, especially if the
fine tuning control is purposely set to
“ride the side” of the incoming signal.

Having now determined the exact
cause for the tearing, the proper steps
must be taken to eliminate it. The
rather obvious solutions are indicated
in Table 1 (Page 136). In curing over-
loading signals, the first cause of tear-
ing and associated distortion, care

Fig. 9. (Left) Signal selector and equalizer box with cover and knob in place. Sta-
tion call letters are inscribed in ink or pencil for home or tavern installations.
For dealer store demonstration setups, receiver model numbers may be written in
instead of calls. (Right) A commercially-built variable pad box for TV installations.
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must be taken to use the proper cir-
cuit. Either “T” or “Pi” basic type
pads may be used, depending upon the
necessary attenuation and the physi-
cal layout of the receiver or pad con-
tainer. 300 ohm receivers generally
take balanced circuits, such as “U”
“H” or “O” types as shown in Fig. 11,
while low-impedance coaxial sets usu-
ally require ordinary unbalanced types
such as those shown in Fig. 12.

The resistance values used are quite
critical, for aside from adding the
proper value of attenuation, they must
match both transmission line and re-
ceiver input lest mismatch effecis re-
sult. This is discussed further, under
the subject of ‘“ghost,” later in this
article.

The firm which manufactures the

Fig. 10. Internal wiring of typical low
loss selector and equalizer switching box.
(Top) Receiver terminals are on leit wall
of box while top side carries three termi.
nal strips for the one, two. or three di.
poles. In photo, the first and third posi
tions have fixed attenuation “O” pads con-
nected for 300 ohm lines, while the sec-
ond or middle position has 72 ohm "pi”
type attenuator. The fourth switch posi.
tion, at far right, makes through connec
tion without attenuation for weak signal
on new channel 13 station. (Bottom) Under
side view of the switch seen in top photo.
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Fig. 11.
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Fig. 12. Typical unbalanced pads for un-

balanced circuits. Conditions applying in

Fig. 11 are applicable in this instance.
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Fig. 13.

Signal interference wav
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e trap mounted across antenna in-

put terminals of some models of the RCA 721 TCS television receiver.

DIPOLE ARRAY
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30 COAXIAL

RG-59/u /J
MATCHING PAD 3000 3000
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820 z RF. BOOSTER 3 3000 4
! 300 € || JTWINLEAD | 3005
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Fig. 14. (A) To match noise-free shielded coaxial line to 300 ohm receiver which
has no input centertap, use 73 ohm to 300 ohm maiching pad (loss 11.2 db..
voltage ratio 3.5 to 1) and 300 ohm booster amplifier (gain 16 db.. voltage ratic

1 to 6.3 for typical single-stage booster).

(B) On receivers provided with cen-

tertap on 300 ohm antenna input strip. coaxial transmission line may often be
connected as shown. without matching pad. If this connection causes unbalance.
use matching pad of (A), connecting 300 ochm side to terminals A and C. Leave
B disconnected or grounded, depending on which resulits in the least noise.
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Tele-Pad variable attenuator supplies
with it a complete set of instructions,
circuit charts, and tables of resistor
values, which require no mathematics
or engineering knowledge. This com-
pletely eliminates the need for other-
wise complicated computations.

Backtracking momentarily to our
discussion of “compromise’” installa-
tions, it may now be remarked that
another common practice of installers
is to cut down excessive signal
strength by purposely mis-orienting
the dipole. The undesired effect of
this, however, is to decrease the sig-
nal-to-noise ratio, and increase ghost
pickup and susceptibility to interfer-
ing signals, and generally to provide
a poor substitute for an individualized
installation. Such methods are re-
sponsible for a great many needless
call-backs, the greatest single deter-
rent to installation profits.

To correct the second cause for tear-
ing pictures as listed in Table 1, cer-
tain preliminary checks, such as hold
control adjustment, may be made on
all sets, while some receivers have
horizontal discriminator transformer
frequency and phase adjustments.
Each manufacturer’s service manual
describes their own procedure for set-
ting these adjustments. If the trouble
persists, check the tubes. Beyond this
lies a complete bench-type trouble-
shooting procedure, which is outside
the scope of this article.

Around the third cause for tearing,
interfering sigals, some controversy
and a great deal of confusion exists.
Claims are made by as many people
condemning the use of wave traps ‘as
by those favoring them. The writer
has seen many types of wave traps
employed quite successfully, and they
will be found mounted across the an-
tenna input terminals in some new re-
ceivers on the market, as shown in
Fig. 13. Construction details of one
particular type appears in the already-
mentioned article appearing in the
March, 1948 issue. The cure given for
the fourth cause of tearing pictures,
interfering noise, is self-explanatory.

What we have discussed thus far
are the four causes and cures for tear-
ing and distorted pictures discovered
during preliminary dipole “probing”
operations on one channel. Of course,
other channels may have similar or
identical faults resulting in tearing
pictures, calling for attenuation or
matching pads, or wave traps. It is
obvious that some form of low-loss
switching arrangement will have to be
used at the receiver, to insert the cor-
rect items into the antenna circuit as
the television set is switched between
channels.

A good arrangement of this sort is
shown in Fig. 10, while Fig. 9 shows
the cover and knob in place, and a
convenient form of panel marking for
the station call letters or channel
numbers.

Going back to the preliminary dipole
probing operation, it will be recalled
that three other faults, aside from

(Continued on page 135)
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A Crystal that AMPLIFIES

UMORS of a recent sensational
R development in crystal trans-

ducers led the writer to ex-
plore a field he had not touched since
the early 1920’s. Like thousands of
other boys, he built the usual crystal
receivers and tinkered endlessly with
“cat-whiskers” and coils. The very
words “silicon” and ‘“galena” evoke
nostalgia for the halcyon days now,
alas, so rapidly receding into a dim
and remote era. Even in that day the
electron tube had largely supplanted
the crystal detector, once the mainstay
of wireless reception. In addition to its
role as a detector, amplification and
oscillation were also attempted with-
out much success. Rabpio NEwS in 1923
carried articles on the Zincite crystal,
wherein feeble oscillations were de-
veloped because of a small negative
resistance exhibited under certain
rather critical conditions. This was
elaborated on in further articies in
September and October, 1924. This
was referred to as the “Crystodyne
Principle,” a term copyrighted by Ra-
D10 NEwWS.

Nothing much came of these devel-
opments and with the increasing avail-
ability and lower cost of vacuum tubes,
crystal devices of this kind were
largely relegated to the historical mu-
seum. However, during the second
World War, vast strides were made
in the development of fixed crystal
detectors for use in radar where at
ultra-high frequencies they were, in
many instances, superior to electron
tubes.

Spurred on by the fragmentary press
releases and general trade gossip re-
garding a three terminal crystal trans-
ducer using a germanium crystal, the

October, 1948

Experimental test setup using germanium crystal.

Iell Telephone Laboralories’ recent an-
nouncement of a new electronic conmpo-
nent—the “Transistor” has started many
“back of the shop” ecxperiments. Like
any other new design, complcte technicul
details on the product are withheld for a
time. In view of this we believe it to be
appropriate to publish this report of an
independent experiment that was, how-
ever, suggested by the announcement of
the “Transistor’—Editor.

writer undertook the [abrication of

such a device himself. A 1N34 crystal

diode was procured and used as the
Fig. 1. (A) Voltage-current characteristics
of a single cat-whisker for two different
positions (@ and b) on a germanium
crystal. (B} Detail of (A) in the region
of the elbow to show high conductance
characteristic in the forward direction.
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Details of experiments
with a double-contact
germanium type crystal

having transconductance.

C. E. ATKINS
Tung-Sol Lamp Works, Ine.

source of a recady mounted germanium
crystal. By holding the 1N34 with a
pair of long-nosed pliers gripping the
cathode or negative lead (which is
clearly marked) the crystal may be
exposed by chopping the ceramic ad-
jacent the metal cap at the negative
end with side-cutters. The ceramic
will shatter, and there is a brass stud
inside against which the cutting force
expends itself. The germanium crys-
ial is mounted on the stud and, with
ordinary care and good fortune, it is
possible to strip the ceramic away
without impairing the crystal.

The writer's attempts to utilize the
cat-whisker used with the 1N34 were
unsuccessful, so this part of the as-
sembly was discarded. Workable cat-
whiskers can be made from the heater
wire of almost any 150 ma. radio tube.
The tubes can be defective for almost
any cause—even heater failure, if in
the right place. The average radio
shop generally has many of these at
hand. The writer used type 35W4 be-
cause several defective ones were cur-
rently available. By breaking the glass
bulb and clipping the support leads to
all elements except the heater, it is
possible in most cases to slide the
heater out of the cathode sleeve. The
structure can be further disassembled
by gripping one of the base pins with
a pair of long-nosed pliers while all
the glass around the pin is chipped
away with side-cutters. One then has
a base pin and lead welded to a seg-
ment of coated heater wire. It is
necessary to leave the ceramic coating
on the heater wire in order to give it
sufficient rigidity. It may be trimmed
to suitable length with a small pair of

(Continued on page 181)
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REPRODUCTION OF
MICROGROOVE RECORDINGS

Technical details eovering the new

Columbia LP records and the styli

and turntable equipment required.

By
NORMAN C. PICKERING

Pickering & Co., Inc.
and
JOHN D. GOODELL

The Minnesota Electronics Corp.

T IS A GOOD many years since

Columbia released a demonstra-

tion record with an announcer’s
voice saying, “Columbia Double Disc
Records—Music on both sides! A dif-
ferent selection on each side! Double
value for your money, plain as day-
light!” Once more, with the Micro-
groove long playing records, Columbia
is able to say, ‘“‘Double value for your
money!” This time their achievement
represents the resolution of technical
difficulties considerably greater in
magnitude than those involved in pro-
viding an impression on both sides of
the record.

It is of some historical interest to
note that Edison manufactured verti-
cal records recorded at approximately
200 lines per inch which in their day
were technically superior to competi-
tive products. It is also interesting
that a diamond stylus was provided
for playback. Edison’s vertical records
covered the approximate frequency
range of 150 to 4000 cycles per second,
which for his era was indeed remark-
able. In producing the Microgroove
discs, Columbia faced the problem of

recording and pressing at groove

pitches of 180 to 220 lines per inch on
lateral records with a frequency re-
sponse range from 30 to 10,000 cycles
per second. Initially released press-
ings indicate that they have been ex-
tremely successful. Specifically, rec-
ords ML4023 (Dvorak’s Symphony
No. 5 in E Minor, The Philadelphia
Orchestra conducted by Eugene Or-
mandy) and ML4056 (a collection of
operatic arias sung by Bidu Sayao),
when reproduced on suitable equip-
ment, are distinctly superior to usual
standard speed recordings with regard
to surface noise, frequency response,
and “clean” reproduction. They are
a great deal better than most audio
and recording engineers expected them
to be.

It should be borne in mind that an

40

Jeanne Cagney. star of United Artist's “The Time of Your Life,” auditions one

of the new Columbia Microgroove records on the Philco 1405.

This table model

combination has two tone arms plus automatic record changer to play stand-
ard records automatically as well as the new Long-Playing Microgroove discs.

engineering staff concerned with Mi-
crogroove discs faces all of the not
inconsiderable problems involved in
recording and pressing under standard
conditions multiplied by a dimensional
factor of approximately 2, in addition
to certain special considerations. To
establish a reference for this, it may
be pointed out that at 33% r.p.m. using
a .0025 spherical radius for the play-
back stylus tip, the 7-inch diameter
groove will be down about 20 decibels
in frequency response at 10,000 cycles
per second. The smaller the diameter
(the lower the relative velocity of the
groove with respect to the stylus), the

Fig. 1. A comparison of stylus sizes used
with regular and Microgroove recordings.
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shorter. is the wavelength at a given
frequency and the more abrupt are the
corners the stylus is required to track.
When a half wavelength is comparable
to the dimensions of the stylus, it can
only bounce slightly in greatly dis-
torted saw-tooth type waveforms. If
the stylus radius is reduced to .001", it
should be able to track a shorter wave-
length successfully. This is true only
if proper coupling to the groove is .ob-
tained, which requires proportional
scaling down of groove dimensions.
This leaves an excessive amount of
land between the grooves and makes
it possible to close up the pitch. (Load-
ing effects on the cutter are neglected
here since they may be properly com-
pensated with little difficulty.) The
amplitude of the cutter drive must
also be lower in proportion. Note, too,
that the diameter at which the 20
decibel loss appears for 10,000 cycles
per second becomes proportionally
smaller. Microgroove recordings are
cut in no closer than a 4% inch diam-
eter so that the difficulties are appre-
ciably reduced.

In all disc recording the excursion

RADIO & TELEVISION NEWS
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amplitude is limited by groove spac-
ing at low frequencies, which is the
principal reason for constant ampli-
tude recording below a turnover fre-
quency around 300 to 500 cycles per
second. This limitation does not ap-
pear at high frequencies recorded at
constant velocity because the excur-
sion amplitude at constant velocity is
inversely proportional to frequency.
In Microgroove recording the maxi-
mum amplitude of low frequencies is
about half the amplitude possible with
standard grooves. This introduces the
advantage that high frequencies may
be recorded at higher relative ampli-
tudes (with respect to low frequencies)
with Microgroove techniques.In stand-
ard groove recordings it is common
practice to attempt to compensate for
losses at high frequencies in the rela-
tively small diameter portion of the
records with equalization that boosts
the high frequency energy. It has
also been deemed desirable to use re-
cording curves such as the NAB and
Orthacoustic curves with considerable
high frequency pre-emphasis to allow
for noise reduction with de-emphasis
networks in the playback system. In
accordance with the figures discussed
above, this would mean that the com-
bination of pre-emphasis and diameter
equalization in standard groove re-
cording would require a rising char-
acteristic amounting to between 35
and 40 decibels at 10,000 cycles per
second at seven-inch diameters on 33%
r.p.m. recordings. In Microgroove re-
cordings the obvious associated prob-
lems are minimized by the fact that a
given high frequency excursion is rela-
tively larger with respect to the maxi-
mum allowable low frequency excur-
sion, plus the fact that the recorded
section is not carried to as small rela-
tive inner diameters.

The design of playback cartridges
for Microgroove records may include
essentially the same mechanical prop-
erties as for standard records. How-
ever, the limitation on low frequency
maximum excursions imposed by re-
duced land area between the grooves
may again be used to advantage. With
standard groove techniques there is an
approximately equal amplitude track-
ing problem at low and high frequen-
cies. With Microgroove dimensions the
low frequency tracking problem is
greatly reduced while the high fre-
quency tracking problem is unaffected.
This means that it becomes possible to
favor high frequency tracking char-
acteristics in the design of the pickup
cartridge.

There is one important exception in
scaling the dimensional relationships.

In considering the reduction in surface.

area beneath the stylus tip when its
spherical radius is reduced from .0025
to .001, the factor is squared. This is
the derivation of the assumption that
a tracking pressure of approximately
five grams is suitable. If 20 grams is
satisfactory for a .0025 stylus in a
standard groove, then five grams may
be accepted as suitable for a .001
stylus in a microgroove. In this con-

Oc¢tober, 1948
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Fig. 2. Family of curves indicating design considerations for opti-
mum pickup structures with respect o reactive and resistive forces.

nection it may be pointed out that
high quality equipment for standard
discs is usually designed with tracking
pressures approximating 20 grams or
less. If suitable precautions in connec-
tion with stylus materials, pickup arm
design and turntable characteristics
are followed, the five-gram tracking
pressures are very satisfactory with
properly designed cartridges.

The light tracking pressure brings
up another problem in pickup design
which is worthy of discussion. The
lateral forces on the stylus must never
be allowed to exceed the tracking pres-
sure or the needle will be forced out of
the groove. The forces acting on the
stylus may be expressed in a simple
differential equation:

d2x
S =M R-
o dt +

de X
at ¢

= F is the sum of all the forces acting
on the stylus.
M is the moment of inertia referred
to the stylus tip.
R is the damping factor in mechanical
ohms.
C is the compliance of the stylus sus-
pension.
x is the displacement of the stylus tip.
This states that the sum of the
forces producing lateral motion at the
stylus tip consists of the forces re-
quired to overcome the damping in the
suspension, to accelerate the mass of
the stylus and its suspension, and the
force required to displace the stylus
against its own stiffness. The stiffness
term is important only where the dis-
placement is large, hence principally
at frequencies below the turnover
point (approximately 500 c.p.s.) Good
engineering practice in the design of
(Continued on page 155)

Webster-Chicago’s new Model 133 automatic Microgroove record changer. Equipped
with a new balanced tone arm, the changer will handle ten 12” or twelve 10” records
at 33%s r.p.m. turntable speed so- that up to four hours of continuous record play

can be obtained with a single loading.

The unit is mounted on a metal base.

1k
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A home-constructed unit can
achieve a “professional” look
when housed in a specially
built cabinet. Unit at right
has builtin magnifier lens.

pause at this still early stage in

the growth of the television in-
dustry in order to take inventory of
the design practices that are at last
crystallizing in the kit field. There
are, of course, other reasons to justify
a study of trends in over-all kit design.
Consideration of kits offers a picture
of the industry as a whole since, in
basic principle at least, differences be-
tween factory and home-constructed
sets are quite superficial. More to the
point, however, is the fact that many
people still believe that a layman can-
not build a good instrument, and so an
authoritative discussion of problems
actually uncovered by what is now
more than a vear of experience may
serve to end prejudices that are
caused by the absence of concrete in-
formation. By the same token, the
dealer himself should be capable of
more forceful and intelligent sales ar-
guments if he is familiar with the in-
side story behind the procedures of the
television kit he distributes.

Because specific examples and illus-
trations often hasten an understand-
ing of general principles, material
supplied by Transvision, Incorporated,
New Rochelle, New York, has been
used to illustrate the subject matter.

A representative milestone of prog-
ress in television design is to be found
in the deflection circuits currently in
vogue. It may be recalled that the

l T SHOULD be especially timely to

42

By MARK FLOMENHOFT

first kits to appear on the market
featured seven inch kinescopes that
employed electrostatic deflection. Con-
sequently, simple capacity charging
circuits with timing controlled by

equally simple multivibrators were

employed for the generation of deflec-
tion voltages. (See horizontal and ver-
tical oscillators of Fig. 2.) But con-
sistent with the inescapable American
attitude in such matters, the passage
of time has occasioned an insistence
for larger pictures that even now is
progressively restricting the applica-
tions for which smaller tubes are
deemed acceptable. A by-product of
this eagerness for large pictures, is

EpiTorR’sS NoTeE: The increasing popu-
larity of television kits is due, largely,
to intelligent engineering and practical
construction approach of these kits.

The Editors of this magarine have
preached the gospel of “leurn by doing”
for a long time. Realizing that one of
the best ways to get acquainted to TV
circuits is to build up a set from scratch,
we considered toltal cost of components
plus labor (not to mention the messy
job of chassis fabrication) and pre-tun-
wnyg problems and compared this figure
to equivalent manufactured sets.

It didn’t take long to make the deci-
siom in favor of the “kit” idea. Many
months of engineering go into « TV kit.
Drawings of elaborate proportions are
simplified to the extent that almost any-
body can produce a set that compares
favorably with many production receiv-
ers. As a result, a kit has the advantage
of being an instrument of instruction as
it develops into a finished article capable
of providing endless hours of entertain-
ment.

www americanradiohistorv com

A better understanding of
video
behavior of the circuits
from the actual
construction of a TV sel.

componenis and

results

the growing popularity of the “blow-
up’”’ lens.

But taking this demand for large
pictures as a starting point, let us
recapitulate the straightforward—in
fact, obvious—steps that have led to
the more elaborate deflection circuits
of Fig. 1.

First of all, what kind of deflection
should be used in a larger picture
tube? The answer—electromagnetic,
of course. There are many reasons. The
electromagnetic tube is better and
cheaper to manufacture, for one thing.
It is better because it permits a
greater concentration of the beam, and
this fact, in turn, provides superior
definition and brilliance. It is cheaper
to manufacture because the absence of
deflecting plates removes many causes
for “shrinkage” (rejects) in addition
to eliminating numerous operations in
the assembly of the tube. By no means
trivial is the smaller size of the elec-
tromagnetic tube, a property that
facilitates cabinet design appreciably.
From a design standpoint, further-
more, the larger electrostatic cathode-
ray tubes require deflection voltages
in excess of 600, while sweep circuits

~ for similar electromagnetic tubes can

function satisfactorily with the con-
ventional 350 volts. Perhaps of lesser
importance is the somewhat greater
illusion of realism imparted by the
flat faces of electromagnetic tubes.
The next decision to be made con-
cerns the selection of an impulse gen-
erator. Fig. 1 discloses that blocking
oscillators have replaced the multivi-
brators of Fig. 2, and to avoid what

RADIO & TELEVISION NEWS
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Fig. 1. Circuit diagram of Transvision’s deluxe model receiver. An electromagnetic picture tube is used in this kit.

would now be an outmoded debate of s conveyed from the right-hand cath- amount that permits conduction. This
virtues offered by these methods, let ode section of X-9 to the point marked current flow and the ensuing drop in

us make two briel observations. “yellow” on the diagram. For success- the transformer winding sharply drops
1. Experience has definitely verified  ful triggering the magnitude of this the voltage at the point marked
the superiority of the blocking oscil- pip must raise the grid voltage by an (Continued on page 166)

lator for both stability (e.g., resistance
against misfiring, an occurrence that
the spectator interprets as “tearing”)
and what is really a smaller dose of
the same problem. constancy of the
triggering point (e.g., the point on the
deflection waveform at which trigger-
ing occurs. a circuit property that en-
ables the picture to appear sharper to
the spectator).

2. The feasible price and perform-
ance of blocking oscillator transform-
ers make their use a virtual “must.”

At this point it is necessary to settle
the issue of high voliage. By elimina-
tion we choose the “fly-back” circuit.
Here we find that by utilizing the
enormous inductive “kick” generated
during the brief retrace time of the
horizontal scanning cycle, the desired
voltages can be obtained both econom-
ically and conveniently. Some shield-
ing precautions, or at least a favorable
arrangement of parts, must still be
observed to prevent harmonics of the
15,750 cycle fundamental in the hori-
zontal oscillator from interfering with
nearby AM radios.

Referring to the horizontal oscilla-
tor, let us assume that initially the
left-hand section of the 6SN7 (X-8) is
cut off. Now suppose a positive pulse

Under chassis view of video receiver constructed from Transvision kit.
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The Taylor

66

The Taylor Type 880-A trans-
mitter with heat-dissipating
top open to show details.

greater “Intelligence Transmission

Efficiency” or ITE, with either
orthodox or advanced methods, further
inspection of the systems discussed so
far, along with the action of the linear
detector in receivers, shows some in-
teresting features.

As previously mentioned, conven-
tional practice of necessarily having
the sideband or talk power 6 db. or
more below the carrier level, has been
a great handicap to amateur and other
forms of radio communications. There-
fore, if there can be devised some
method of bringing up the sideband or
talk power level and of reducing or
compressing the original carrier power
interference level at the same time,
we will have quite a reduction in in-
terference and noise, with an increase
in the power level and range of the
intelligence to be transmitted and re-
ceived. Past methods of transmitter
modulation for sideband power have
made this impossible. One of the rea-
sons is the detector action in the re-
ceiver. Any attempt at greater than
so-called 100 per-cent modulation for
increased sideband power, or the re-
duction of the carrier level with re-
spect to a given amount of audio sup-
plied in the form of modulation,
results in detector distortion. Thus,
we have been limited to the sideband
power 6 db. or more below the carrier
interference level.

Suppressed carrier transmission has
been used commercially for quite some
time along with single sideband. How-

44

[N PURSUIT of a means toward

ever, in re-introducing the carrier at
the receiver, it has to be properly
phased and within a few cycles of that
of the transmitter, while the ampli-
tude of the re-introduced carrier is
also important where a low degree of
distortion from the receiver detector
is important. There is a reduction in
noise level in single sideband however,
characteristic of any really narrow-
band reception. However, heterodyne
interference by the carrier from an-
other AM transmitter with receiver-
carrier re-introduction is another mat-
ter to be considered.

The one past exception for increased
true sideband power is wideband FM
in high frequency broadcast service
where the permissible modulation in-
dex is high and the frequency swing
is about 75 kec. each side of the instan-
tarieous carrier frequency. Here, the
carrier in some instances is almost all
converted to true sideband power of a
high ITE, as the power distribution of
the modulation also affects the ampli-
tude of the carrier frequency.

However, when the modulation in-
dex and frequency swing is held down
as in NBFM, the resulting sideband
power is limited to about one half or
less that of a standard AM signal
On long distance communications or
where the signal is weak, it often
sounds as though the percentage of
modulation is low with a strong car-

* The modulation system disclosed in this arti-
cle carries a U. S. patent and foreign patent with
other patents pending.
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SUPER-MODULATION*
Prineiple

Part 2. A discussion of a new system
of modulation providing increased

intelligence transmission efficiency.

By
R. E. TAYLOR

Taylor Transmitters

rier. In cases of amateur BCI trouble,
NBFM has been substituted for AM
with a great loss of sideband power.
For the fellow with a telegraph trans-
mitter, it has been an easy way to get
on phone.

In approaching greater sideband
power and reduced carrier interfer-
ence levels, further tests of the 900-A
transmitter previously described dis-
close some very unusual accomplish-
ments.

Sideband power has been increased
3 or 4 db. to about plus 48 db. in each
sideband, while the carrier or inter-
ference level has been lowered by
about 3 db. to an effective level of about
plus 49 db. or about 1 or 2 db. differ-
ence in level of the separate functions.
Now we find that by raising one level
and lowering the other, we have
almost overcome the 6 to 10 db. differ-
ence normally experienced, and effec-
tively increased our ‘““Intelligence
Transmission Efficiency” by 6 or 10 db.
from the transmitter-receiver stand-
point.

With past reasoning and methods as
a basis for understanding, we bring to
light a number of new principles here-
tofore unused, in permitting the above.
Of the new principles involved, some
have been previously mentioned. How-
ever the coordinated functioning of
additional effects with controls, per-
mits new thinking and advanced rea-
soning, opening many new fields as
follows.

The application of the positive mod-
ulation energy directly to the carrier
output power, in the form of r.f. power
triggered at an audio rate and con-
trolled by the positive audio to be
transmitted, adds to sideband power.

By effectively dividing the positive
and negative half cycles of audio for
modulation, we can extend or limit
their amplitudes and time linearly as
desired.

The effective separation of the r.f.
carrier portions with respect to posi-
tive and negative modulation and time,
so that each as divided may be classi-
fied as positive modulation carrier and

RADIO & TELEVISION NEWS
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negative modulation carrier, allows
control of each as desired.

The semi-suppression or compression
of the carrier power, during positive
modulation for sideband power, to a
predetermined level quite some de-
gree below that of the non-modulated
carrier level, becomes possible.

The transmission of the r.f. carrier
negative cushion of predetermined
amplitude and time for the negative
modulation half cycle prevents distor-
tion by negative peak clipping in the
receiver detector.

The audio a.c. component reference
level or zero is elevated to a new in-
creased operating position during posi-
tive modulation and high sideband
power production.

The carrier component is reduced
during positive modulation to a low
interference level, far below that of
the non-modulated carrier power level.

The successful use of separate tubes
for carrier and sideband production,
both independently controlled and con-
tributing their power directly to the
transmitter output as required is pos-
sible.

Provision may be made for a cross-
over of sideband power and carrier
power levels, with the sideband power
far above, and the carrier power be-
low the originating point levels. This
permits correspondingly greater signal
voltage out of the detector at reduced
carrier level interference, due to the
effective raising of the audio a.c. com-
ponent and the reduction of the r.f.
reference or zero levels in the receiver
detector action.

A modulation effect in the receiver
detector is apparent as a result of the
changing reference levels and a.v.c.
action, contributing somewhat to in-
creased detector action efficiency. This
brings about a corresponding reduc-
tion in the receiver bandwidth, noise
level, and other effects common with
any narrow-band reception.

It has been known for some time
that modulation greater than 100 per-
cent can be used on positive peaks to
great advantage if it is linear, pro-
vided the negative peaks do not clip or
shut off the carrier. This effect does
not appear as objectionable distortion
in the output of the receiver detector,
but appears as added signal intelli-
gence output on the upward swing in
the linear detector of the modern re-
ceiver.

In Fig. 1, careful study of transmit-
ter modulated output waveforms with
both conventional and linearly ex-
tended positive peaks discloses some
interesting conditions. Detector repro-
duction in both cases at B and D can
be identical in waveform to that of
the transmitter at 4 and C. However,
in C considerably more sideband power
is produced by the transmitter with
greater signal strength out of the de-
tector at D as compared to B. If we
check for the center line or reference
zero along the vertical lines between
the tips of the positive and negative
peaks at C, we {ind it effectively ele-
vated by one half over the normal

October. 1948

(A)
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REFERENCE
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NORMAL
ZERO LINE
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LEVEL

NEW AUDIO COMPONENT
(8) AC REFERENCE LEVEL™ |

EFFECTIVE CARRIER REFERENCE
LEVEL HAS BEEN LDWERED

Fig. 1. The effect of extending positive modulation peaks with car-
rier constant by increased or expanded audio a.c. reference level.

zero of A. Consequently, at the same
time, by raising of the reference level,
we ‘have effectively reduced or caused
the r.f. component reference level to
be placed at a position lower in ampli-
tude. This is duplicated in the detec-
tor action of the receiver.

With this simple function as a work-
ing basis we determine that increase
of the sideband power along with the
decrease of the carrier or interference
level is possible, if properly arranged.

As mentioned, output of the two
tubes P4 and PM of the 900-A trans-
mitter as to power delivery and timing
control was the result of the divided
audio out of the modulation trans-
former acting to trigger the positive
and negative modulation for sideband
power.
positive modulation by tube PM a cer-
tain amount of the unmodulated car-
rier power being ‘
delivered by tube
PA was replaced
by that from tube
PM with a reduc-
tion in power re-
quired by tube PA4,
effectively
amounting to the
increase of PA’s
operating efficien-
cy with respect to
the power level as
at no-modulation.

This reduction
of the tube PA
power output is of
course caused by a
proper and effi-
cient reduction of
the plate power in-
put, which was the
result of lowering
the r.f. drive as
mentioned and
shown at DP. of
Fig: 3. Control of
this function was
the result of the

|15 117715 S G B RSB @

We noted before, that during -~

r.f. voltage swing across the voltage
dividing net of C» and C,, energized
from the r.f. reservoir R. Having de-
termined that tube PM can be put to
work for the short time required, it
was found that it could be made to do
the majority of the work as far as
providing power output during positive
modulation, as well as to deliver pow-
er far greater than conventionally
allowed.

With this high power delivery func-
tion of tube PM, its power output is
increased with the decrease of tube
PA’s power output from normal car-
rier level downward. PA’s decrease is
then simultaneously replaced by that
from tube PM on the upward sweep,
but with r.f. triggered at the audio
rate of the r.f. excitation drive pulse
to tube PM. We have then replaced,
during positive modulation, some of

Modulation and r.f. section of the Type 900-A transmitter.
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the normal carrier power, with modu-
lation energy in the form of triggered
r.f. This turns up as sideband power
produced by tube PM in addition to
the non-modulated carrier. Then, dur-
ing positive modulation, we have tube
PM producing sideband power both
above and below the non-modulated
carrier level. The carrier, containing
no intelligence, has been compressed
or moved down to make room for the
greater upsweep of the tube PM. Al-
though it is an r.f. tube, PM contrib-
utes the r.f. at the audio rate of its
r.f. drive. Of course during this com-
pressed carrier period, the interfer-
ence level at the receiver has been
reduced by the almost total absence of
carrier, with no receiver carrier re-
insertion required.

Now comes one of the unorthodox
events; the return of the carrier to
about full non-modulation level, or
less if desired, for the function of the
negative modulation half cycle, pro-
viding a cushion for the negative
modulation peak, and preventing flat-
tening or clipping by a so-called over-
modulation effect. This restored car-
rier cushion is for, and only during,
negative modulation, with the ampli-
tude and time of the restored carrier
cushion subject to regulation. Fune-
tioning as the carrier cushion for
negative modulation, for maintenance
of the linearity during the over-all

upward and downward sweep, the tim-
ing and amplitudes of both the nega-
tive peak and the carrier cushion
depth can be adjusted to prevent over-
modulation on the negative half cycle
of modulation. Carrier semi-suppres-
sion, which we shall hereafter refer to
as carrier compression, then takes
place during that time that the posi-
tive modulator is allowed to fill the
compressed carrier valley with side-
band power energy. Effectively then,
during transmission, the transmitted
output power is just about all side-
band power with just a small amount
of carrier sufficient for detector de-
modulation action. The re-establish-
ment of the carrier during negative
modulation as a cushion, which we
shall hereafter refer to as the negative
cushion, is not important with respect
to the positive half cycle of modula-
tion but is re-introduced only for the
negative swing of the modulation or
sideband power being received by the
detector.

As we are transmitting a very small
amount of carrier during positive mod-
ulation, and a full negative carrier
cushion during the negative modula-
tion half cycle, we find that a second
separation of effective actions is pos-
sible. In conventional use, where the
carrier is present in full for both the
separate functions of positive and neg-
ative modulation, we can however,

Fig. 2. Transmitter and receiver waveforms obtained with “super-modulation.”
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divide it with respect to time, so that
we have carrier presence for positive
modulation, and carrier presence for
negative modulation. To go a bit
farther, we have what we can call
positive modulation carrier and nega-
tive modulation carrier, with respect
to the intelligence transmitted. Each
is separate as to time and operation
so they may be divided with respect to
modulation function and sideband
power production.

Therefore, by transmitting sepa-
rately the so-called negative carrier
as used for the negative peak cushion,
we have almost eliminated the trans-
mission of the positive carrier. At this
time, the output transmitted is about
all sideband power, with the re-inser-
tion of the negative carrier at a time
where its average effective ratio as to
heterodyne interference production at
the receiver is far below that of the
amplitude of the sidebands during
positive modulation. Its filling in as
the negative peak cushion in timing
does not take any power away from
the sidebands which are at maximum
amplitude level during the positive
modulation function.

Fig. 2 at G shows the transmitter
modulated envelope output above,
with the detector signal output below
at H. The positive modulation half
cycle is considerably extended, the
carrier compressed during positive
modulation, and the negative peak
cushion re-introduced for the negative
half cycle of modulation. Of course,
if the positive peaks are allowed to
flatten out on top, the same will ap-
pear in the detector output as distor-
tion, the same as negative peak
clipping.

Inspection of the patterns in Fig. 2
shows considerably more modulation
or sideband power output from the
transmitter as shown at S than that
at O, normally available in standard
practice. Detector reproduction at H
is identical in linearity and waveform
to the transmitter output.

We now find that the audio a.c. com-
ponent reference level, which we shall
hereafter refer to as the “Audio Zero,”
has been raised along the vertical lines
between the positive and negative
peaks of the modulated envelope from
that at I to that as shown at N. The
same effect is reproduced in the de-
tector action with the new audio zero
raised from that at J up to R. As men-
tioned before, where we raise the
audio zero, we have at the same time
lowered the r.f. reference level with
respect to the new audio zero. This
will be the amount from that at N
down to I or the reverse of that of the
elevated audio zero. Now with the in-
corporating of carrier compression and
negative peak cushion, we find that
the carrier reference r.f. level can be
even further separated from the audio
zero, down to about that at M from
that at I. At the same time this allows
the compressed carrier valley from I
to M to be filled in with audio trig-
gered r.f. during positive modulation,

(Continued on page 192)
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HOME-BUILT

CRYNTAL
SMGNAL

GENERATOR

By N. CHALFIN

NE way to be certain that you
0 have an accurate signal source

for alignment purposes is to
employ a crystal oscillator.

The circuit diagram of Fig. 1A cov-
ers a simple, single-tube instrument
which can be easily built and will
prove to be a useful tool in radio
servicing. A 117PT7 is used as a com-
bined crystal oscillator and half-wave
rectifier. The 117 volt filament elimi-
nates the necessity for providing drop-
ping resistors or other filament volt-
age reducing devices. Another feature
of the unit is that it may be operated
on either a.c. or d.c. This crystal con-
trolled signal generator may also be
used on 220 volt a.c. or d.c. lines if a
suitable line dropping resistor is pro-
vided.

The pentode section of the 117P7 is
employed as Pierce grid-to-plate
connected crystal oscillator. With this
arrangement no tuned circuits are re-
quired and the screen acts as the crys-
tal oscillator anode permitting the
plate circuit to be used as an output
connection in such a way that it re-
duces the loading effect on the
oscillator.

A rotary wafer switch is employed
to select the desired crystal or the ex-
ternal crystal socket (which can be
used for crystals other than those per-
manently incorporated in the crystai
signal generator).

The following crystals were selected
because they provide the most needed
alignment frequencies; 455 kec. for
broadcast receiver i.f. alignment, 600
ke. for the low end of the broadcast
band, 1000 kc. to hit the middle of the
band and provide harmonics over a
wide range, and 1600 kc. to adjust the
high end of the broadcast band.

Table 1 lists the harmonics of these
frequencies from which the user can
select frequencies for almost any
alignment service. In the table several

(Continued on page 96)
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A single. dual-purpose tube and

erystals arve the only major ecomponents

needed (o build this a.c.-d.e. test insirument.

Fig. 1.

(R) Schematic diagram of crystal-controlled signal generatcr.
alternative oscillator circuit that may be used.

(B) An
(C) Modulator circuit consist-
ing of a neon-type relaxation oscillator which may be incorporated if desired.

Over-all view of home-
built test instrument.
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S METERS

By

DON M. WHERRY., wWoLOS

Analysis of various *°S°° meters which can be easily

incorporated in existing communications receivers.
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Fig. 3. Should T1 be used as an audio
stage, it should then have a resistance or
impedance equal to the plate load of the
tube instead of being an r.f. transformer.
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N “S” meter, while of very doubt-
A ful practical value, is an ex-
ceedingly interesting little
gadget to watch. It is questionable
whether there is one of us who hasn’t
said, as he started to modify that new
surplus receiver, “Guess I'll put an
‘S’ meter on this thing” and then just
as promptly gone right ahead without
installing it. Because of its dubious
value on the lower frequency bands
this omission isn’t serious but up in
the u.h.f. portion of the spectrum a
signal strength meter, besides being
interesting, does have a very practical
value when it comes to adjusting your
friend’s beam as well as orienting your
own for individual contacts.

The methods of incorporating a sig-
nal strength meter in a receiver are
many and varied but they all can be
grouped under two related heads—
those which indicate in some way the
a.v.c. voltage developed, or those which
indicate the changes in receiver oper-
ation as the result of this a.v.c. A
few circuits of both types will be de-
scribed here in sufficient detail to
either permit you to equip that new
420 mc. receiver with a signal strength
meter or to start you off on the right
track towards figuring out your own.

Fig. 1 shows a simple system where-
by two tubes are used in a bridge cir-
cuit, one of which is controlled by the
a.v.c. and the other is not. This
usually means that the controlled tube
(V) is an r.f. or i.f. tube and the other
(V.) is the converter or first audio
tube. These tubes must of necessity
have the same bias requirements, as
both cathodes are the same potential
at zero signal input. In this circuit
R, is the zero adjustment, and should
be approximately twice the value rec-
ommended for one tube (400 to 500
ohms in most cases). R. is the sensi-
tivity adjustment and after it is once
set can be ignored. It may be posi-
tioned at any convenient point on the
chassis. With no signal input, and no
a.v.c. voltage, it is clear that points X
and Y are at equal potential and no
current flows through the meter. With
the appearance of a signal the a.v.c.
action becomes effective causing V, to
draw less current. As a result, the
left hand half (in Fig. 1) of R, has a
smaller voltage drop, thereby unbal-
ancing points X and Y causing a cur-
rent through the meter proportional
to the amount of unbalance.

Fig. 2 is a slightly different approach
to the same circuit and in some cases
might prove a little more convenient
to wire. In any event the same con-
siderations prevail in each case. R;
is the recommended value for the tube
with which it operates and R, approx-
imately twice the resistance value of
R, this again depending upon the
tubes. R. is-the sensitivity control
which can be set and forgotten.

Fig. 3 shows the identiéal circuit to
Fig. 1 with the exception that the
meter is placed in the plate lead in-
stead of the cathode. This circuit has
the advantage that the cathodes of the

(Continued on page 104)
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Build Your Own
Communications

RECEIVER

By
J. T. GOODE
Standard Coil Products Co.
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covers 530 Lo 16,000 Liloeycles. 5

V—I‘HE design of a radio frequency
tuner requires much considera-
tion. Any radio design is a com-
promise. Since the tuner determines
the frequency range of the receiver,
the compromise is between frequency
range and -practical construction. The
more bands that are added to a re-
ceiver, the more complicated it be-
comes.

Bandswitching requires long grid
and plate leads. Below 18,000 kc.
these leads are a small percentage of
the total inductance of the tuned cir-
cuit. Above 18,000 ke. these leads
contribute a sizeable portion of the
total inductance, and as the frequency
is increased the percentage is. in-
creased.

Long grid and plate leads at high
frequencies cause a decrease in gain,
possible regeneration, poor signal-to-
noise ratio, decrease in stability, and
very poor image ratio. All of these
features are obviously undesirable.

Most communications receivers have
continuous frequency coverage from
5350 to 30.000 kec. Most of these re-
ceivers also are troubled by the lack
of image rejection of the ten meter
band. The image rejection increases
as the frequency is lowered. The mod-
ern communications receiver of today
requires considerable engineering ef-
fort. Enginecring skill is definitely
required in the design of high fre-
quency multi-band receivers.

Almost every lead wire in the r.f.
section becomes critical. This presents
an engineering nightmare from a pro-
duction standpoint.

Oc¢tober, 1918

A

Communications receiver manufac-
turers extend the frequency range of
their receivers as competition dictates.
As the frequency range is increased
the engineering problems multiply.

Because of the outlined difficulties,
the advisability of home constructing
a bandswitching r.f. tuner with a fre-
quency coverage above-18,000 kc. is
debatable. The builder may lack both
the necessary test equipment and engi-
neering skill. If there is any question
as to whether the construction will be
satisfactory or not, it should not be
attempted. Such an attempt can re-
sult in unnecessary expense and fail-
ure.

While the average radio enthusiast
is not qualified to build a high fre-
quency bandswitching tuner, he is per-
fectly qualified to construct a tuner
which does not use bandswitching. Not
only can he build it; but the result
will equal or exceed the operating
characteristics of most bandswitching
high frequency tuners now on the
market. It is only necessary to build
a tuner for each band of frequencies
required. Production engineering en-
joys no such luxury as this.

By building individual tuners, each
ham band calibration can be spread
over the entire dial thus providing
maximum bandspread and simplifying
tuning. The variable condenser will
be small and this, coupled with the
limited number of parts required, will
result in very compact construction.
Therefore, very little space is required
for several tuners.

Each tuner is a complete unit. The

| =~ i

Front view of home-built
tuner with Croname dial.
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operation of one tuner will not affect
the operation of another. Interaction
of coils in bandswitching tuners is
common. Overcoming such difficulties
requires engineering skill and usually
test equipment that may not be avail-
able to the home constructor.

Multi-band coils covering a fre-
quency range from 550 to 18,000 kc.
are available at most wholesale radio
stores. The r.f. tuner to be described
is constructed from readily available
parts. The availability of these coils
determines the frequency range of the
tuner.

Complete coverage of frequencies
from 550 to 16,000 kc. is desirable.
This covers the broadcast band, the
three low frequency amateur bands,
and practically all short-wave broad-
cast stations. Above this frequency
range the average operator is only
interested in certain bands of fre-
quencies such as the 10, 6, and 2 meter
ham bands.

The use of separate tuners for each
band of frequencies requires a switch-
ing circuit. This switching arrange-
ment is included in the multi-band
tuner. This type of construction makes
the addition of other tuners at a later
date extremely simple.

The mechanical layout of the multi-
band tuner allows adequate space for
switches, tuner power sockets, dial,
and space for an i.f. stage if the build-
er desires to omit the communications
features of the i.f. channel chassis.

All main parts should be mounted
on the chassis before the wiring is
started. If the multi-band tuner is not
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Ry, Ry o—500,000 ohm, Y2 w. res.
R.—220 ohm, Y, w. res.

R3—33.000 ohm, 1 w. res.

R, Riz, Ryy, Ri—51,000 okim, I w. res.
Rs, Rs. R9,4R15—‘4700 ohm, 1 w. res.

Re. Ris—100,000 ohm, Y5 w. res.
R:—20,000 ohm, Y2 w. res.

Ry1—180 ohm, V5 w. res.
R,+—240,000 ohm, V5 w. res.

C1—365 pufd., 3-sec. var. cond.

Cs, Ca, Cy, C5,:Cs, Co, Cs, Cg, Cyo, Cn—.02 wid.,
400 v. cond.

C1g, C15—50 ppfd. mica cond.

Cy1—500 ppfd. mica cond.

C,;~—.005 ufd. mica cond.

C1g—25 ppfd. mica cond.

C,;—.001 pfd. mica cond.

C1.——350 pufd. mica cond.

Cg—5-50 pufd. ceramic trimmer

T,-—Miller 6264

T,—Miller 626RF

T:—Miller 912C1 (modified—see text)

T,—Miller 912C4

Ts—Miller 625C

Py, Py, Py, Py, P-, Py, P—Octal tube sockets

Py, P.—Two-point terminal strips

§,—Centralab 1425 sw.

So—=6-deck, 6-pole, 11-pos. sw. (Centralab or
equivalent)

S;—Centralab 1415 sw.

Fig. 1. Circuit diagram of the home-built, multi-band r.{. tuner designed to be used with communications receiver.

to be used primarily for communica-
tions reception, the standard type slide
rule dial will be satisfactory. Such
slide rule dials are available at most
wholesale radio stores. Miller has a
complete dial assembly with a calibra-
tion to match their coils.

If the tuner is to be used for com-
munications reception, a gear driven
dial assembly is desirable. This type
of dial offers mechanical bandspread
which results in a more accurate cali-
bration plus ease of operation. When
the receiver is operated in the ‘“sharp”
position, bandspreading is absolutely
necessary.

The dial shown in the photograph
of the multi-band tuner is manufac-
tured by Croname, Inc. of Chicago.
Hand calibration of this dial is in no
way difficult. The method of calibra-
tion will be described in the section
dealing with the tuning procedure.

30

At first glance the circuit diagram
may appear to be complicated. By
visually breaking it into three sec-
tions, the complications diminish.

Consider all connections to S., P, Py,
P,, P;, Pe, and P: as one section. The
i.f. stage is another section. The rest
of the diagram is actually the r.f.
tuner.

If the i.f. channel chassis is to be
used with this tuner, disregard the i.f.
stage in the circuit diagram.

Wire the r.f. tuner section first. This
will necessitate the wiring of P, Ps,
and P,. Connections will be made to
switch decks 1, 5, and 6 of switch S,
but do not make all connections to this
switch at this time.

The function of the switches is as
follows. 8, is a three-deck bandswitch.
This switch selects bands 1, 2, or 3 of
the multi-band tuner. 8: is the tuner
selector switch. This switch makes all

www americanradiohistorv com

necessary circuit changes for the op-
eration of the separate tuners.

The decks of the switch are num-
bered. Number 1 deck is located near-
est to the front of the chassis. Num-
ber 1 deck switches the antenna
circuits. Number 2 deck makes con-
nections for double superheterodyne
operation at high frequencies. Num-
ber 3 deck is a spare. This is planning
for the future. Number 4 deck switches
the heater circuits. Separate dial
lights are used on each tuner.

As 8. is rotated the dial lights will
indicate which tuner is in operation.
The heaters of the multi-band tuner
are on at all times, but only the heat-
ers of the tuncr selected will be in
operation. This eliminates the neces-
sity for the additional switching of
“B plus” leads to the tuners not in op-
eration and reduces heater drain.

Switch deck number 5 switches the

RADIO & TELEVJSION NEWS
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regulated-150 volt lead. By switching
this lead the multi-band tuner be-
comes inoperative when other tuners
are used, with the exception of double
superheterodyne operation at high fre-
quencies.

Switch deck number 6 switches the
low impedance output lead from the
various tuners to the input of the if.
chassis. ;

Switch S,is the communications
switch. One deck shorts the number 5
prong of power socket P,. This grounds
the center tap of the high voltage
winding in the power transformer
placing the receiver in operation.
When the switch is rotated to the left
the receiver is placed in ‘“standby” po-
sition. When the switch is rotated to
the right the two terminals of P; are
shorted, and the power transformer
center tap is opened.

Transmitter relay leads can be con-
nected to Ps, When switch 8, is ro-
tated to the right the transmitter will
be turned on and the receiver placed
in standby. This eliminates the neces-
sity of running leads from the receiver
1o a relay or switch in the transmit-
ter.

Do not connect a high current cir-
cuit from the transmitter to switch S..

Connections to P, P;, P,, Py, Ps, and
P, should be made as construction is
completed on each separate tuner. If
desired the switching arrangement
may be changed to meet individual
needs. Those having individual anten-
nas for each band may find it desirable
to connect the antennas directly to the
tuners rather than go through the
switching network.

At high frequencies a certain amount
of mismatch will result from using
switch 8. to change antennas. This can
result in attenuation of the received
signal. Actual tests will indicate the
most satisfactory method of connect-
ing the various antennas.

The if. frequency for the high fre-
quency tuners will be 10.7 mc. The
multi-band tuner will be tuned to this
frequency and used as the i.f. channel.
Later on a 10.7 mc. wide-band i.f.
channel with limiter and discriminator
can be constructed for broadcast M
reception. No change in the high fre-
quency tuners will be necessary for
wide-band FNM reception.

The electrical design of the multi-
band tuner is simple and straightfor-
ward. The r.f. stage is conventional
using a 6SG7T type tube as an ampli-
fier.

The mixer stage uses a 6SA7 type
tube. The screen voltage is obtained
from the regulated 150 volt lead. Since
the screen is actually the plate of the
oscillator circuit, frequency variations
due to plate voltage change are mini-
mized. Automatic volume control is
not applied to this stage. The a.v.c
voltage applied to this stage would
cause slight frequency variations with
changing signal input levels.

Due to the high sensitivity of the
receiver, local broadcast stations may
tend to overload. This condition can
be corrected by selecting the correct

October, 1948

Under chassk view of the r.. tuner. This layout shculd be closely follcwed.

7alue of resistanc: for Rs. This resis-
~or shunts the brvadcast grid coil of
~he mixer stage but does not affect the
other bards.

High :ensitivitv in the broadcast
band is rot desiralle. Several broad-
rast stations are loca~ed on almost
every frequency. The gain should be
~educed so that the station with the
‘oudest signal will be the only one
1eard.

It is impossible -0 co-rect this situ-
ation completely. The signal level of
-wo distant stations msy be aprroxi-
mately tt¢ same. The ~vpe of antenna
nsed will affect this sitaation. It will
be up to the individual to adjust the
7alue of Rs for sa-isfactory operation
at his particular lecartion.

Actual wiring of the multi-band
tuner should follow this patterr. One
three-lug tie point is locat2d near the
6SAT7T tube and secured to the chassis
by the mounting screw of transfcrmer
T.. The 6SAT7 screen, 6SA7 plate ~lter
and 6SGT7 screer. resistors conrect to
this tie point. A single -ie point is
secured tc the chassis by the 6SAT
tube mour.ting screw. The osdllator
grid condenser connects from tais
point to tf= tube socket prong.

Another three-lug tie point is lo-
cated under the bandswitck. The 6SG7T
plate filter and a.v.c. filter resistors
connect tc this tie point.

The padiing condensers conn2ct di-
rectly from the multi-banil oscllator

(Centinued on page 110)

Top chassis view of tuner unit. T-ansformer T; may be seen at the l:=ft.
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NE of the truly great advancements to come out of
the war was the impetus given to the miniaturiza-
e — tion of the various component parts that go into

the construction of various types of radio and electronic
equipment. :

The use of the proximity fuze, radio controlled missiles,
various navigational aids for all types of aircraft, as well
as radio installations in jeeps, tanks, trucks, etc. and

man-carried radio equipment stimulated research in the
field of “putting up” big performing parts in small but
thoroughly reliable “packages.”

On these two pages are illustrated many of the radio
3 and electronic components which were engineered in small
“packages” during and since the war. Already these de-
velopments have been reflected not only in the adoption
of more compact equipment for war but in the appearance
of small-sized radio equipment for the civilian market.

CURRENT DEVELOPMENT Most persons are familiar with the miniature portable
RADIGSONDE TRANSMITTER CURRENTLY UNDER DEVELOPMENT w235 MG

Y2 WATY YRANSMITS DATA *ROM SURFACE TO {00,000 FEE T GN PRESSURE receivers now on the market and as time goes by more
WPLRATURE HUMOITY, WD SPEED, . . . .

e Ao B 0 LS R and more equipment will be available in “small packages”

P —— S through the use of miniature components.
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WAR STANDARD
HEAMETICALLY
SEALED

WAR  STRNDARD

Hearing aids, two-way radio units, small-sized television WAR STANDARD
receivers, compact mobile radio-telephone equipment,
portable test equipment of all kinds, and numerous other
items of electronic equipment are already available to the

consumer and the list grows longer by the day. T ——

The miniaturization of parts opens up new fields of

bring them into line price-wise with their bigger ‘“broth-
ers.” Although cost might prove a deterrent to some
applications of the small parts, there are instances where
the savings in space and weight far outweigh the difference
in cost.

40 WMET FIXED
mCA

Component miniaturization, as depicted on these pages,
is not the ultimate development. Radio parts manutac-
turers and government laboratories are constantly work-
ing on further reduction of over-all parts dimensions, along
with improved performance. Tube manufacturers alone,
since the war, have shown what can be done in the min- !
iaturization of electronic tubes of all types. Reports
emanating from the many laboratories indicate that along
with this reduction in component size, the actual perform- }
ance of most tubes has been improved. True, the assembly {

)
}
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science and experimentation in many categories. Meas- D FNED 25ED METAL
urements may be taken at high altitudes, data can be se- gt BiE8 BRE
cured under conditions untenable to human beings simply o
because tiny indicating devices are now available to make "
these measurements and take such readings.
WAR STANDARD CURRENT

While some of these miniature parts are, at present, DEVELOPMENTS
more costly than their larger counterparts, increased pro-
duction and improved manufacturing techniques may soon X
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Mac’s RADI(

AC, his chin clasped thought-
Dl fully between thumb and

forefinger, stood looking down
at Barney, his redheaded assistant.
For five minutes that worthy had been
prodding away at a soldered connec-
tion on the set in front of him with a
soldering iron whose cord-plug still
trailed on the floor at his feet.

Stepping quietly to the door of the
service department, Mac beckoned to
Miss Perkins, the office force of Mac’s
Radio Service Shop. As the two stood
there in the door watching Barney’s
continuing efforts to melt the solder
with a stone-cold iron, the boy looked
up, followed their amused gaze down
to the plug that he had forgotten to
put in, and then blushed furiously.

“Matilda,” Mac inquired, “what
would you say has come over our Bar-
ney ?”

“We-1-1-1,” Miss Perkins replied, “it
just might have something to do with
that pretty girl I saw him walking to
work with this morning.”

“Aw, it does not,” Barney denied, if
possible, blushing more furiously than

ever. “That was just Margie, our new
neighbor. Boy, was she mad at me
last night!”

“Pray tell us more,” Mac urged.

“Well, I was sitting there in the
ham shack bumping my gums with a
fellow down in the Canal Zone on ten
meters, when all at once the final
arced over, the circuit breakers kicked
out, and Margie—1I had never seen her
before, because they just moved in
two days ago—stuck her head in the
open window and said that now per-
haps she could listen to her ‘Parade
of Bands’ program without having to
put up with my going yackety-yackety
right in the middle of it. She had

54

Barney. Beauty. and BCI

taken a pair of pruning shears and
had cut off the co-ax right where it
comes through the wall on its way
up to the beam,” Barney explained
admiringly.

“*After hearing you beef about your
mother’s daring to touch that beloved
transmitter just to dust it, I have no
doubt at all that you dived right
through the window and cut the young
lady’s throat with the pruning shears,”
Mac guessed.

“You can't get mal at anyone who
looks as pretty as Margie does when
her temper is up,” Barney explained
patiently; “and I was blanketing her
little radio. After I managed to cool
her down a bit, we went over and got
the little set and ran some tests.
When my rig is on, you can hear me
and not much else. I told her I would
see if I could not do something about
that; so I brought the set down to the
shop this morning. That’s it on the
end of the bench.”

Mac picked up the set, and Miss
Perkins went back to her desk, ex-
plaining that if the conversation was
going to descend to ‘“just radio” she
was no longer interested.

“Did you notice if the volume con-
trol had any effect on the signal from
your transmitter?” Mac asked.

Fig. 1.
= cel(
— + i >

< RIS VOLUME
- CONTROL

e

—
4
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“Yes, when I turned the volume
down, my signal disappeared.”

“Then I think you can take care of
this case of interference very easily.
Whenever you have a case of a signal,
especially a high-frequency signal such
as ten meters, coming in all over the
broadcast band with equal volume for
all settings of the tuning control, you
can be pretty sure that you are get-
ting rectification of the signal at some
point in the audio system. In these
little sets using zero-bias high gain
triodes, like the 12SQ7, the rectifica-
tion is taking place in the grid cir-
cuit of the triode.”

As he talked, Mac sketched Fig. 1
on the blackboard at the end of the
bench.

“R, is often as high as ten meg-
ohms,” he explained. “If very much
of your ten meter sign 1 appears on
the grid of the tube, it is rectified and
flows to ground through R. This
biases the tube so that it operates on
the ‘detector-portion’ of the curve,
and your high-gain audio amplifier has
become a good grid-leak detector that
causes your ten raeter signal to ride
right in along with the regular signal
being delivered by the i.f. channel.”

“Couldn’t that happen in the grid
circuit of any tube?”

“Yes, but it usually happens in the
very first audio stage for that is where
you find the high-resistance grid re-
sistor. I am sure it is there in this
case, for you say that you can cut out
your signal with the volume control.
What actually happens is that when
you move the slider of the volume con-
trol toward the ground, C. bypasses
your ten meter r.f. to ground. In-
cidentally, that gives us our clue as
to how to effect a cure. That is sim-
ply to install C, directly from the grid
to ground. The capacity is around
250 ppfd.—enough to furnish a low-
impedance path for the r.f. without
being large enough to bypass any of
the higher audio frequencies.”

“Are there any other ways of do-
ing the same thing?”

“Yes, you could lower the value of
R,;, but that disturbs, in some degree,
the efficiency of the triode amplifier.
You can insert a small r.f. choke coil
in the grid lead, or you can put a re-
sistor of around 100,000 ohms right
from the grid to the leads going to it;
but I have found the use of the con-
denser the cheapest and most effec-
tive. I have, though, used the r.f. choke
coil with gridcap tubes where it is not
convenient to employ a condenser.”

“When I work seventy-five meters,
I notice that I can pick up my signal
at two or three spots on the broadcast
band. We call this ‘image reception,’
but to tell you the truth, I have never
had a very clear idea of just what was
happening.”

Before answering, Mac attached his
signal generator to the antenna and
ground connections of the set on the
bench and turned both on.

“First, we set the signal generator
and the receiver both to 1300 kec.,” he

(Continued on page 185)
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VIDEO LE.SYSTEMS

Basic principles involved in the design of stagger

tuned i.f. systems—the simplest method of obtaining

the wide bandwidth necessary in television receivers.

receivers a form of coupling

- known as stagger-tuned coupling
is being employed between stages in
the video i.f. system. Since this type
of coupling is relatively new to many
radiomen, it might be instructive to
examine  the reason for using this
form of coupling and its mode of op-
eration.

In stagger-tuned systems, each sep-
arate tuning coil is resonated to a sin-
gle frequency within the passband of
the receiver. In television, this pass-
band is generally 4.0 nic. in the video
if. system although receivers having
7-inch screens have a passband of 3.5
me. or even 3.0 me. With each coil
tuned to a different frequency, the
total response of the system is then
the composite of the individual re-
sponses. In the larger RCA television
receivers there are as many as five
coils, each peaked to a different fre-
quency. By combining these individual
responses, as shown in Fig. 1, we ob-
tain the correct over-all response de-
sired for video i.f. systems.

As a first step in analyzing the op-
eration and design features of stagger
tuning. let us define bandwidth. A
typical resonance curve for a parallel
tuning circuit is shown in Fig. 2. The
response is not uniform, but varies
from point to point. At the resonant
frequency (labeled F, in the diagram)
the response of the circuit is at its
peak —or maximum. From this point,
in either direction, the response ta-
pers off until it soon becomes negligi-
ble. With a characteristic of this type,
what would you say was its band-
width? Obviously the answer to this
question is arbitrary. We could say,
for example, that all frequencies be-
tween the points B-B’ on the curve
should be considered as part of the
bandwidth., Or we could choose points
C-C’ and say that all frequencies
which receive an amplification equal
to that of C-C’ or greater should be
considered as within the bandpass of
the circuit. Note that this does not
prevent other frequencies—those that

]N MANY of the present television

Getober, 1918

_—

receive less amplification—from pass-
ing through the circuit.

The arbitrary definition generally
accepted for bandwidth is illustrated
in Fig. 2. The bandwidth of a circuit
is equal to the numerical difference in
cycles between the two frequencies at
which the impedance presented by the
tuning circuit is equal to .707 of the
impedance presented at F, (i.e, the
maximum impedance). Thus, in the
response curve shown in Fig. 2, the
impedance at points A4-4" is .707
( or 1/V2) of the impedance offered by
the circuit at F, or resonance. In this
particular illustration, Fig. 2, the
bandwidth is .4 mc.

A further note of importance is the
fact that if the gain of the circuit is
considered as equal to 1 at F,, it is
down 3 db. at points A-4’. That this
is so can be seen from the following:

The definition of db. is given by:
db. = 20 log (E./E.) where E, is the
voltage at F, and E. is the voltage at
points 4-4’. For the sake of simpli-
city, let us assign a value of 1 volt to

E. At either point 4 or point 4’ the
impedance offered to the same signal
is 1/4/ 2 or .707 times as great. Hence,
the voltage developed at either of
these two points will be .707 volts.
Substituting these values in the for-
mula we have: db. = 20 log (1/.707)
or db. = 20 log 1.414 or about 3 db.

Points A-A’ are also known as the “half
power”’ points because P = E%/ R and since
E;=1/VZE, then Pa-4» = E% / (V22 Ror
Piar = E? /2R which is one-half the
power developed across R at F,, the peak
of the curve.

With this concept of bandwidth in
mind, let us consider two single-tuned
amplifiers, both tuned to the same fre-
quency. If these two amplifiers are in
cascade (i.e., follow each other), then
the over-all bandwidth is not egual to
the bandwidth of either circuit, as one
might expect, but to 64 per-cent of
this value. The reason for the shrink-
age in bandwidth will be apparent
from the following.

The response curve of the first am-
plifier, shown in Fig. 3A. has a max-
imum value of amplification of 1 at F,
its peak, and .707 at the ends of the
bandpass. Let us say that the mid-
frequency is 10 mc., while the end fre-
quencies of the bandpass are 9 and 11
me. respectively. If each of these

(Continued on page 143)

8MARP CUT OFF AT
ENDS ON QVERALL
RESPONSE DUE TQ
TRaP CRCUITS IN

1F SYSTEM

In RCA receivers, five stagger-
tuned coils are combined to produce
an over-all bandwidth of 4 megacycles.

Fig. 1.
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Fig. 2. The commonly accepted defini-
tion of bandwidth of a tuned system.
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Fig. 3. Two tuned circuits, each peaked
to the same frequency. produce an over-
all response in which the bandwidth is .64
times the bandwidth of either curve con-
sidered independently of the other curve.
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The RECORDING
and REPRODUCTION of NOUND

o

Part 20. A discussion of R-C tone control

systems which are incorporated in many

eonrentional aandio

By OLIVER READ
Editor. RADIO & TELEVISION NEWS

for tone control or shaping the
response curve are based on
simple high and low pass filter cir-
cuits. For example, the circuit of Fig.
2A is a simple high pass filter while
that of Fig. 2B is a low pass system.
In operation, the output from the
circuit of Fig. 2A will increase with
increasing frequencies applied to the
input, while that from Fig. 2B will de-
crease as the frequency is increased.
This is caused by the fact that the re-
actance of C decreases with increas-
ing frequency and therefore, a smaller
portion of the applied voltage appears
across the condenser as the frequency
increases. Theoretically the above ac-
tion is true from zero frequency (d.c.)
to infinitely high frequency, but for all
practical purposes the effect is re-
stricted to a small section of the
spectrum. The change in response is
negligible beyond the frequency limits
at which the condenser reactance is
equal to 1/10 and 10 times the value
of resistance in the circuit. There are
many variations of these two simple
circuits which are used for treble or
bass attenuation.

“‘EARLY all of the simpler means

Typical Tone Compensation
Systems

To evaluate any form of tone con-
trol used in connection with an am-
plifier it is necessary to establish a
reference point for both gain and fre-
quency. For this discussion we will
consider the gain of the amplifier at
400 cycles-per-second as the reference
point, and all circuits mentioned will
be classified accordingly as low or high
frequency boost or attenuation sys-
tems.

The circuit of Fig. 1 is perhaps the
most commonly used form of tone con-
trol but is seldom recognized as such.
It consists of nothing more than a cou-
pling condenser and the following grid
resistor. By proper selection of the
values of C and R this circuit may be
adjusted to give negligible attenuation
at the reference frequency and increas-
ing attenuation as the frequency is re-
duced.

356

amplifier

ecirenits.

An ordinary potentiometer is used in
many types of tone control circuits.

Due to other design considerations
in the amplifier, this form of tone con-
trol is made variable only on rare oc-
casions.

The opposite of the action secured
from the circuit of Fig.'1 may be
obtained by the use of either Fig. 3A
or 3B. Both of the circuits in Fig. 3
operate on the principle that the total
impedance in the circuit increases as
the frequency is reduced, thus form-
ing a load impedance which varies in-
versely with the frequency. The cir-
cuit of Fig. 3A is most commonly used
as the plate load for voltage amplifier
tubes whose operating conditions are
so adjusted that the stage gain in-
creases as the plate load impedance
rises. .The circuit of Fig. 3B is com-
monly used with a tapped volume con-

Fig. 1. Commonly used form of tone control.

cl{
n
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trol and may be inserted as a second
detector load impedance or as the grid
return circuit of an amplifier stage.
When the circuit of Fig. 3A is used as
a microphone or pickup load imped-
ance the dotted line shown is used as
the high'output lead. When connected
in this manner the condenser shunts
the output terminals and therefore in-
creases the ratio of output to input
impedance as the frequency decreases.
This circuit could ‘-be considered high
frequency attenuation just as well as
low frequency boost since the oper-
ation is the same.

Both circuits of Fig. 3 may be made
variable in response by using different
values of C selected by a switch or
other means.

Fig. 4A and 4B show the most com-
monly used means of providing tone
control on the upper portion of the
audio spectrum. The most frequently
used position for these circuits in an
amplifier is the grid circuit of one or
more of the amplifier tubes.

The circuit of Fig. 4A is used quite
frequently by radio receiver manufac-
turers to give a smooth tone control

RADIO & TELEVISION NEWS


www.americanradiohistory.com

which operates on the high frequency
end of the audio passband. clf . X
Condenser C is usually selected so A . R °I

that when R. is zero the high fre- w RE out N out

quency attenuation starts at a fre-
quency near the reference point. As 7 ®)
R. is increased C becomes increasingly

less effective in bypassing the high
frequencies, thus providing smooth
control of the high frequency response

Fig. 2. (A) A simple high pass filter. (B) A commonly used low pass system.

of the amplifier. In the circuit of Fig.
4B both R, and R. are usually rela- |
tively high values of resistance and C RIS out  emi——
a small capacitance. In this circuit

the output at and below the reference w t cl___-_’ » _CE"——"! -
frequency is approximately equal to . R2 _] R

E..R./(R\-+R.) and increases to a val-

ue approaching E.. as the frequency

increases. When properly designed, all - @

the foregoing circuits attenuate cer-

tain frequencies while maintaining Fig. 3. (A) Circuit commonly used as the plate load for voltage amplifier

normal response from the reference tubes. (B) Circuit often used with a tapped volume control. This cir-
d frequency to the opposite end of the cuit may be inserted as a second detector load impedance in amplifier.

band.

Fig. 5A and 5B show circuits similar
to the above but applied in a manner I 1

which gives a stage gain variation 1 cT n ! Cl
with frequency. This is accomplished mI3 T
by connecting the filter section into a " & - - e

. s

feedback circuit. Fig. 5A will boost
the higher frequencies when condenser
C is chosen to have a value insuflicient

to provide an adequate bypass for (A (8

cathode resistor R at the reference

and lower frequencies. At the higher Fig. 4. (A) Circuit used in radio receivers to give smooth tone control on the
frequencies C becomes an effective by- high irequency end of the audio passband. (B) Another frequently used
pass and thus removes degeneration circuit which provides tone compensation for commercially-built receivers.

from the tube circuit.

When properly chosen values of R,

R., and C are used in the circuit of Fig. . BT N
5B, the stage may be made to have ! S}

considerable inverse feedback at the Y

high frequencies and relatively little R 1: S

at the reference and low frequencies.
Condenser C should be so chosen that o
its reactance at the low frequencies is

|
high with respect to the total imped- W i | c! N Rz > i
(8)

out

ance in the series-parallel combina- R
tion of Ri, R., and R. Resistor R, is T i
used to limit the amount of feedback m
at the high frequencies and R repre-

ents the impedance in the drivin
s p g Fig. 5. (A) This circuit will boost the higher frequencies when condenser,

source or, in practice, Fhe output ¥m- C is of too low a value to provide an adequate bypass for the cathode
pedance of the precedmg stage (1‘9" resistor at the reference and lower frequencies. (B) By choosing com-
R, and E, of the preceding stage in ponent values, this circuit can provide inverse feedback on the highs.
parallel). The circuit of Fig. 5B must

be carefully designed since the R-C

network may give sufficient phase- Fig. 6. A pentode input amplifier which provides bass boost action. See Table 1.

shift to the feedback signal for the
stage to become regenerative at an
unwanted frequency. o= —— 4
’ A word about the position of tone ia'.L - !
control systems in an amplifier may |T | 4 :“‘
be in order at this time. Since nearly b fel ) ] |
all of the simple tone control circuits U: | | I'-q_ ~2 %’
described may be classified as the op- | ;{ b [ °
posite of the name applied, care must | - P l o
be taken that a low frequency boost | = | i !
circuit is not followed by a high fre- L_ 1 - el
quency boost circuit which operates R_'_'l_’;"e' o, N —— . n
by reducing the reference and low fre- R_3.3 mesohm, 1 wiven Ria—330,000 ohm, Vs w. res.
quencies. For example, the circuit of Rs, Ry—100,000 ohm, Y2 ». res. C1—100 pufd. mica cond.
Fig. 3A or 3B should not be followed R o by e e, G2 Cr il ey 200 > cond.
S . - 2 —
R g (CSC R R 00 oA res. s 00 460 com.
wo circuits will tend to cancel out and Ry—250,000 ohm, var. res. Co—.01 ufd., 400 . cond.
produce flat response. In most phono Ri—47.000 ohm, V2 w. res. ” C B utd, e g
and microphone amplifiers some bass R\ 68,000 o, Vs weren 15 PR TN R SA
boosting and for high fidelity some Ry—1 megohm var. res. Cig—-005 ufd., 400 v. cond.
(Continued on page 89)
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ADAR and television systems
“ are designed to transmit and

' receive information at the rate
of several million elements per second.
To accomplish this the gain of the in-
termediate frequency ampilifiers in the
receivers of such systems must be uni-
form over a frequency band several
megacycles wide. For example, the
gain of the video i.f. amplifier used in
a modern television receiver should be
uniform over a band of frequencies
about 3.5 megacycles wide. In a sensi-
tive television receiver the gain of

FREQUENCY
a8y

By F. L. BURROUGHS

Sylvania Electric Products Inc,

Complete analysis of the design of a high frequency
wide-band i.f. amplifier. Stagger-tuning is required.

such an amplifier would be 10,000
times or higher. In addition to having
the property of high gain over a wide
frequency band it is desirable that the
i.f. systems be relatively easy to align
as an aid to quick adjustment in the
factory and in the field. In this re-
spect it would be most satisfactory to
the test man in the factory and the
serviceman in the field if the design
could approach the conventional single
peaked 455 ke. i.f. systems for ease of
alignment.
Coupling Networks

The two essential elements of a
stage of video i.f. amplification are the
amplifier tube and the coupling cir-
cuit. The amplifier tubes should have
high mutual conductance and low in-
put and output capacitances, the fig-
ure of merit being Gu/(CintCou:).

The simplest coupling network (Fig.
1A) is the single-tuned circuit. An
amplifier ‘incorporating several stages
of single-tuned circuits is easy to align

Fig. 1. A comparison of three conventional
types of if. coupling networks. Curves
show how bandwidth is affected by circuits.

$R2

FREQUENGY
(B)

i3

FREQUENCY
{©)
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and was widely used in radar receivers
during the war. Unfortunately, how-
ever, the over-all bandwidth of an am-
plifier of several synchronous cascaded
stages (i.e., stages tuned to the same
frequency) decreases quite sharply as
the number of stages increases (Table
1). Not only would a large number of
stages be needed to meet the gain and
over-all bandwidth requirements of a
sensitive video i.f. amplifier, but, in
addition, the amplitude-frequency re-
sponse curve of a series of synchro-
nous single-tuned stages does not
possess the flat top characteristic de-
fined as “ideal” for video i.f. ampli-
fiers.

Where many stages are required,
the double-tuned coupling network
with tuned primary and secondary,
(Fig. 1B), is superior in many respects
to the synchronous single-tuned net-
works. More gain-per-stage is obtain-
able since the input and output capaci-
tances of the associated tubes are
isolated. Also, as noted in Table 1, the

Fig. 2. Graph shows how three individual
stages combine to form the over-all re-
sponse of a staggered triple-tuned unit.
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over-all bandwidthoflseveral cascaded,
transitionally-coupled (i.c., coupled to
give a flat-top response curve) double-
tuned stages decrecases less rapidly
than in the single-tuned case.

A still further advantage in gain-
per-stage and over-all bandwidth may
be obtained by designing individual
stages incorporating triple-tuned cou-
pling networks. See Fig. 1C and Table
1

While the double-tuned and triple-
tuned circuits meet the gain and band-
width requirements of a good video i.f.
amplifier of three or four stages, they
are at a disadvantage inasmuch as
special equipment must be used to
align them properly. A wide-band
sweep generator and oscilloscope are
used to adjust the amplitude-frequency
response curve of each stage, starting
with the sweep generator connected to
the grid of the stage nearest the de-
tector, and working back to the input
of the amplifier to obtain the correct
over-all response as observed on the
oscilloscope at the detector output.

Stagger-Tuned Circuits

The need for i.f. amplifiers having
satisfactory gain and wide-band char-
acteristics combined with ease of
alignment led to considerable design
work during the war on stagger-tuned
amplifiers for radar receivers. It was
found that a two-stage amplifier, one
stage of which was tuned to a certain
frequency higher than the center fre-
quency, and the other tuned to a cer-
tain frequency lower than the center
frequency, had the same over-all selec-
tivity and transient response char-
acteristics as a transitionally-coupled,
double-tuned circuit. Such an amplifier
—called a staggered pair—offered an
improvement of more than 50 per-cent
in gain, for the same over-all band-
width, over a two-stage amplifier using
two synchronous single-tuned circuits.
Similarly, it was found that three
stages, with their resonant frequencies
properly staggered, would give the
same selectivity and transient re-
sponse characteristics as a transition-
ally-coupled, triple-tuned stage, and
nearly twice the gain for the same
over-all bandwidth as three synchro-
nous single-tuned stages in cascade.

The design data for {requency and
bandwidth of the individual stages for
the staggered-pair, triple, quadruple
and quintuple are listed in Table 2.
Fig. 2 illustrates how the amplitude-
frequency characteristics of three in-
dividual stages combine to form the
over-all response of a siaggered-triple
amplifier.

Stagger-tuned amplifiers offer a
real advantage when compared with
those using double-tuned and triple-
tuned transformer-coupled stages in
that they can be aligned with a stand-
ard AM signal generalor. The gen-
erator is connected to the input stage
of the amplifier. Its frequency is then
sel in turn to each individual stage’s
center frequency and that particular
stage is adjusted for peak response as

(Continued on page 76)

October, 1948

Double-Tuned

Triple-Tuned

Transi- Transi-
No. Single- tionally- tionally-
Stages Tuned Coupled Coupled
1 1.00 1.00 1.00
2 .64 .80 .86
3 .51 .11 .80
4 .44 .66 .16
5 .39 .62 .13
6 .35
7 .32
8 .30
9 .28
Table 1. Comparison of the bandwidth of single, double, and triple-tuned stages.

Center Frequency = {;

Staggered-Pair

Staggered-Triple

Staggered-Quadruple

Staggered-Quintuple

Stages

DO —

B Wh— W~

Gl QO DO —

Over-all Bandwidth = Af
Individual Single-Tuned Stages

Frequency
f, — .35 Af
f, + .35 af
fo — .43 Af
fo

£, + .43 Af
fo — .46 Af
£, — .19 Af
fo + .19 Af
fo + .46 Af
fo — .48 Af
fo — .29 Af
£,

f, + .29 Af
fo + .48 Af

Bandwidth

Il Af
Tl af

5 af

Af
.5 af

From Wallman

Table 2. Design data for frequency and bandwidth of the individual stages
of a staggered-pair, triple, quadruple, and quintuple i.f. wide-band amplifier.

Fig. 3. A reactance calculator will eliminate unnecessary mathematics.
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() MOBILE

Construction details covering a simple mobile

rig using the war surplus PE-103-A dynamotor.
By F. L. MeGRAW, W6STS

of amateur radio it is-possible

for the amateur mobile aspirant
to secure an ideal power supply for
his mobile rig. This power supply is
known as the PE-103-A. It is a dyna-
motor unit with ideal power handling
capabilities for amateur mobile use.
It is still available at many surplus
stores at a most reasonable price. The
PE-103-A dynamotor unit contains all
necessary filters, relays, and circuit
breakers. By the flip of a switch you
may have either 6 or 12 volt input.
The output on 6 volts will run around
500 volts at 160 mils. On 12 volts the
input current will be between 3.5 and
13 amperes as the load varies between

FOR the first time in the history

0 and 160 mils.
will run around 20 amperes at full
load.

The 10-meter mobile transmitter
and control circuit described in this
article was designed to be powered
by the PE-103-A, using the 6 volt car

On 6 volts the input

battery as primary power. We have
attempted to utilize full output ca-
pabilities of the dynamotor and at the
same time keep battery drain at a
minimum during standby periods. All
parts and tubes were carefully chosen
for their availability and low initial
cost. Assuming that the transmitter
is on half the time during a QSO,
nothing would be gained by using
quick-heating tubes, as any suitable

Fig. 2. Complete schematic diagram covering the r.f. section of the transmitter.
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R9 e MOOULATOR

R, Rs, R,—27,000 ohm, 1 ». res.
R,—2700 ohm, 1 w. res.
R—470 ohm. 1 w. res.

Ry, Ry—10,000 ohm, 10 w. res.
R—15.000 ohm, 1 w. res.
Rg—400 ohm, 10 w. res.
R,,—30,000 ohm, 10 w. res.

Cy, C3, Cy, C;y—.01 pfd., 400 ». cond.
C,, Co—100 pufd. mica cond.

C,, Ce—50 pufd. var. cond.
C;—10 pufd. mica cond.

Cg, C1—.002 pufd. mica cond.

C1o—.001 ufd., 600 v. cond.
C13—50 pufd., 1500 v. var. cond.
C14—.005 nfd., 1500 v. mica cond.
Jiy T2, Jo—Closed circuit jack
}2[4!—40 meter crystal
RL,—Ant, changeover relay
RFCy, RFC;—2.5 mh. r.f. choke
L¥—27 ¢, 20 en. on 3” form
Ly*—21 t. #20 en. on 1,” form
Lg*—17 t. #20 en. on V4” form
L*—B & W 10 MEL, cutto 5 t.
Lyx—2t, #12 ant. coil

* Al coils closewound.
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Fig. 1. Front and side views of the mobile rig. The final
tank coil and antenna relay may be seen in side view.

line-up of quick-heating tubes avail-
able to the writer at this time would
have run over twice the filament cur-
rent drain, and the initial cost would
have been many times that of the
tubes finally chosen. A glance at a
tube manual will show the total fila-
ment drain of this little transmitter to
be only 2.15 amperes. A switch con-
trolling a filament relay is placed
handily in the driver’s compartment,
permitting the filaments to be switched
off between QSO’s or while you are
waiting for that choice DX station to
sign so you can give him a call.

The remote control box and micro-
phone (a surplus T-17B) are the only
parts of the transmitter system placed
in the driver’s compartment. This
permits the transmitter and dyna-
motor to be installed in any convenient
and out-of-the-way place. See Figs.
8 and 9. The trunk is the most log-
ical location in most cars. Besides the
filament relay control switch, the
control box has a green pilot light in-
dicating “Filaments On,” and a red
pilot light showing “Dynamotor On.”
A microphone plug was placed in the
control box to permit the mike to be
readily removc . and plugged directly
into the transmitter mike plug for
testing and tune-up. The control box
was placed near and just below the
glove compartment (Fig. 7). Thus by
cutting a small hole through the bot-
ton of the compartment for the mike
cord, the mike may be kept inside the
glove compartment when not in use.
The compartment may be locked for
safety and to prevent any unauthor-
ized person from putting the trans-
mitter “on the air.” Only four wires
are needed Zrom the control box to the
transmitter. Almost any type of wire
may be used as only 6 volts d.c. for
the filament relay and pilot lights and

RADIO & TELEVISION NEWS
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the small audio microphone current is
carried. In our ease a four-conductor,
shielded and rubber covered -cable
was used. The shield was grounded at
both ends to prevent any possible pick-
up of noise in the mike leads. A short
three-conductor cable brings the power
from the dynamotor to the transmitter
power plug P.. Care shoud be taken
to use wire with adeqguate insulation
for the high voltage lead.

The entire transmitter and modu-
lator was built on a 7" x 11”7 x 2”
chassis. With a little care in parts
layout, plenty of space is available
without overcrowding. The unit was
housed in a spare parts cabinet from

an MBF transmitter-receiver. This
was a surplus item, however, any
suitable cabinet may be used. The

control box may be any small metal
box large enough to hold a toggle
switch, two pilot lights and the mike
plug. The front panel of the trans-
mitter measures 13%4” x 8%"”. Look-
ing at the front panel (Fig. 1) and
starting at the upper left-hand cor-
ner; the upper coax fitting is for the
antenna lead from the converter or
receiver; the lower coax fitting is for
the antenna lead-in cable; the screw-
driver slot seen just to the left of cen-
ter is the final tank condenser shaft.
Dropping down now to the upper row
of jacks, from left to right; the first is
for final cathode current, the next is
the insulated jack and is for reading
final grid current, the third jack in
this row is for reading cathode current
in both the driver anl oscillator tubes
simultaneously. The lower two jacks,
from left to right, are; modulator
cathode current and driver cathode
current. While the jacks for the au-
dio tubes are not essential they will
be found very useful during initial
testing and as an aid to locating trou-
ble quickly. The large Amphenol plug
at the lower left is the power plug,
designated as P, on the plug and con-
trol circuit diagram. The small lock-
type condenser shafts just to the right
of the jacks are; driver plate tuning
and oscillator plate tuning. The other
large Amphenol plug at the extreme
lower right is the mike plug. Now we
have the two switches located near
the right center of the front panel.
(See Fig. 1.) The single-pole, single-
throw switch at the left is used to
operate the filament relay when test-
ing and tuning-up the transmitter
from the trunk location only. It is
normally left in the “off” position.
This switch was added for convenience,
making it possible for the operator to
have complete control of the trans-
mitter from the trunk location. The
d.p.d.t. switch at the right was added
S0 that the transmitter might be used
as a fixed-station and operated from
an a.c. power supply if so desired.
Fixed-station use will be thoroughly
explained under the paragraph “A.C.
Operation.”
R.F. Seetion

The r.f. section (Fig. 2) is placed
along the front of the chassis. The
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T0
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R4

R\—100.000 ohm. V> ». res.
R.—750 ohm, 1 w. res.
R.,—400 ohm, 10 w. res.

R,— 1500 ohm, 10 w. res.
R:—3000 ohm. 20 w. res.
C,—25 ufd., 25 v. elcc. cond.
C.—8 ufd., 450 v. elec. cond.

-draws only 150 mils.

CS’
,
L
—

" +500v
FROM ANT RELAY

C.—8 ufd.. 450 v. elec. cond.

T,—Mike trans. (UTC §-5 or equivalent)
To——Driver Trans. (UTC §-8 or cquivalent)
Ty—Mod. trans. (UTC 5-19 or equivalent )}
Ji, Jo—Closed circuit jack

P—Mike plug

Fig. 3. Audio section of transmitter, Jacks are provided for metering plate current.

circuit is straightforward and the
number of parts used was kept to a
minimum. The oscillator uses a 6AK6
miniature pentode, in a standard tri-
tet circuit. The oscillator uses a crys-
tal the fourth harmonic of which falls
within the 10-meter phone band. The
oscillator plate circuit is tuned to the
second harmonic of the crystzl. The
buffer-doubler stage uses a 6C4 min-
iature triode. With 230 volts on the
plate this little tube supplies plenty
of drive for the final, and the filament
The popular and
readily available 807 was used in the

final class C amplifier stage. As may
be seen in the photograph of Fig. 6,
the socket of the 807 was dropped as
far as the 2” chassis will permit. The
shield, as shown around the 807, is
highly recommended. The final tank
circuit is kept above the chassis, thus
keeping the output completely shield-
ed from the grid circuit. If this type
of construction is closely followed no
instability need be feared, even when
running the tube at its full rated in-
put.

The audio section (Fig. 3) is com-
pletely transformer coupled. A 6C4

Fig. 4. Rear view of completed transmitter. A shield encloses the 807 final stage.
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B+500v
€

8+500V

TO FILAMENTS

R,—See text

§1—S.p.s.t. remote relay sw.
So—S8.p.s.t.relay sw.
Ss—D.p.s.t. mike sw. (on mike)
S;—D.p.d.t. sw. (See text)
T,—Mike trans. (Sece Fig. 3)
RL,—Fil. relay
P,—Dynamotor power plug

P.—Power cord socket (female)
P.—Power plug (male)
P—Remote mike socket (female)
P——Control cord plug (male)
Po—Mike socket (female)
P—Mike cord plug (male)
PL,—Filament pilot light (green)
PL.—Plate voltage pilot light (red)

Fig. 5. Diagram of the control system for transmitter.

In some models of the PE-

103-A dynamotor, pin 3 on the power plug is the 500 v. terminal instead of pin 8.

was used as a class A driver. Here
again we were able to get plenty of
drive with a minimum of filament
drain. The pair of 6K6's used as
modulators are operated class 4., giv-
ing an average power output of about
10 watts. As the peak power may run
as high as 15 watts on voice peaks,
1009% modulation may be realized up
to around 30 watts final input. J,
is wired into the cathode circuit of the
6C4 driver for reading cathode cur-
rent. The 6K6 modulators were run
class 4, to eliminate the need for fixed

Fig. 6. View showing underchassis wiring,

bias. Bias batteries have a habit of
failing at the most inopportune time.
J: reads the cathode current in the
modulator tubes. It was considered
unnecessary to incorporate a variable
gain control in the audio system. The
mike gain may be set by varying the
value of R; as shown on the control
circuit diagram (Fig. 53) until the
proper amount of modulation is ob-
tained, when speaking into the mike.
The writer found it unnecessary to use
any resistance at E;,. The percentage
of modulation should of course be

The 807 socket is shown at bottom center.
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checked on an oscilloscope or modula-
tion monitor before putting the trans-
mitter into actual service.

A.C. Operation

While this little transmitter was
built primarily for mobile use it was
so designed as to be readily removed
from the car and powered by an a.c.
power supply. As it is much easier to
do the complete initial tune-up and
testing on the worksnop bench let us
consider a.c. operation before proceed-
ing with the details of tune-up and
testing.

A power plug identical to P. may
be soldered to the leads from the a.c.
power supply and plugged into P.. The
mike is plugged directly into the
transmitter mike plug. The mike bat-
tery is connected to the little plug at
the rear of the chassis in Fig. 4. The
minus side of the mike battery is
grounded to the chassis or transmit-
ter cabinet. An antenna is connected
to the lower coax fitting. S, the
d.p.d.t. switch, is thrown to the ‘“on”
position and we are ready to operate
“a.c.” When 8. is in the “on” position
it bypasses the filament relay and con-
nects the microphone to the battery
plug at the rear of the chassis. Any
6 volt battery may be used to supply
microphone and antenna changeover
relay current as only about 100 mils
of current is needed. The antenna
relay should perferably be one of the
low current drain types. The one used
here was made from an old 12 volt d.c.
relay, rewound for 6 volts with the
r.f. contacts insulated with polysty-
rene. The other set of contacts on
the antenna relay are for breaking the
“B-+". This is necessary when oper-
ating a.c. to give the microphone
press-to-talk switch complete control.
The ease with which the transmitter
may be changed from the car to fixed-
station use makes it exceedingly ver-
satile. Here at the home QTH we
have removed the transmitter from
the car and had it in operation from
the shack in less than five minutes’
time.

Tune-up and Testing

If the following method of tune-up
is followed the “B+" from the power
supply should be reduced to not more
than 300 volts, to prevent accidental
damage to tubes or crystal. First plug
in the 6AK6 and the crystal. Plug a
0-100 mil d.c. test meter into J, (Fig.
2). Turn on the a.c. power switch and
tune the crystal plate condenser for
minimum plate current. Next plug in
the 6C4 doubler and the 807 final into
their respective sockets. Leave the
plate cap off the 807 until the 6C4 is
tuned to resonance. Resonance of the
6C4 is indicated by plugging the test
meter into J., and tuning for maximum
grid current in the 807. The grid cur-
rent in the 807 should not be allowed
to exceed 5 mils for any considerable
length of time or the tube may be
permanently damaged. J. is insulated
from the panel and wired in reverse to

(Continued on page 178)
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Various types of video
if. coils and trans-
formers employed in
modern, commercially-
built TV receivers.

television receiver which have

been analyzed in this series, to
date, are indicated in bold outline in
Fig. 1. The remaining sections of the
receiver deal exclusively with some
portion, or all, of the video signal.

The stages which receive the full
video signal (sync pulses included) are
the video if. system, the video de-
tector, the video [requency amplifiers
and, finally, the cathode-ray tube.
The synchronizing section of the re-
ceiver is subject only to the control-
ling pulses contained in the signal.
For the present, we will confine our
attention to video if. systems.

In any superheterodyne circuit, the
major portion of the over-all gain and
a small amount of selectivity is con-
tributed by the r.f. amplifier, if used,
and the mixer. For the most part,
however, it is the i.f. system upon
which the receiver has to depend.
Consequently, it is most important for
the servicema. to be familiar with the

THE various stages of the modern
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shape of the i.f. response character-
istic and to understand why this par-
ticular form was chosen. The reason,
as we will now see, lies with the sig-
nal transmitted by the broadcast sta-
tion.

A television signal, when broadcast,
possesses the form shown in Fig. 2.
It is amplitude modulated, but differs
from conventional AM signals in hav-
ing essentially only one sideband. The
other sideband, of which some rem-
nants are still present, has been ef-
fectively suppressed. This is known
as vestigial sideband transmission and
is the standard in modern television.
When any carrier is amplitude mod-
ulated, an upper and a lower sideband
forms automatically. However, be-
cause I1dentical information is con-
tained in each sideband, it is entirely
feasible to suppress one sideband. The
advantage gained is a decrease in the
bandwidth of the signal, and an in-
crease In the number of available
channels. This is the principal reason

mmﬁ‘"“”“m S

Part 7.

MODERN

RECEIVERS

By

MILTON S. KIVER

A discussion of various

video i.f. systems found in

commercially-built TV receivers.

for employing vestigial sideband trans-
mission for television. Commercial
television broadcast stations require
6 mc. allocations, as against 9 mec. if
both sidebands were employed.

Complete suppression of the lower
sideband is the ideal, but it is not
economically achievable. It is im-
possible to completely eliminate one
sideband using simple filters without,
at the same time, distorting nearby
portions of the remaining sideband.
Hence, as a compromise between
cconomy and easily adjustable circuits
on the one hand, and minimum distor-
tion and bandpass on the other, it was
decided to remove all but 1.25 mec. of
the 4.0 mc. lower sideband of the video
signal. The transmitted signal, then,
consists of this 1.25 mc. plus the car-
-rier plus 40 mc. of the upper side-
band. With the addition of the nearby
audio carrier, and its sidebands, the
full 6.0 mc. allotted to each television
station is obtained.

Within the receiver we must take
the upper sideband, together with the
remnants of the lower sideband, and
provide a response characteristic” in
which all sideband frequencies will
have available an equal amount of
amplification. In sound AM sets this
presents no great problem because
both sidebands are alike. But things
are different in the television signal.
Here, we have only 1.25 mec. of the
lower sideband and 4.0 mc. of the
upper sideband. The lower video fre-
quencies (those having frequencies
close to the carrier) are contained in
both the upper sideband and the rem-
nants of the lower sideband. On the
other hand, all video frequencies
above 1.25 mc. are present only in the
upper sideband, having been sup-
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pressed in the lower sideband. If both
the low and the high video frequencies
are accorded equal amplification in
the receiver, proportionately more low
video frequency voltage will be de-
veloped at the second detector output
than high video frequency voltage. It
is to prevent this that the receiver re-
sponse characteristic shown in Fig. 3
is employed. At the carrier frequency
the response is 50 per-cent down, in-
creasing linearly toward a maximum
for the higher frequencies and decreas-
ing for the lower frequencies. Roughly
speaking, the lower video frequencies,
for which there are two sidebands, re-
ceive half the amplification accorded
all video frequencies above 1.25 me.
In this way, we equalize the response
for the low and the high video fre-
quencies. To the serviceman, the
shape of this curve is important in his
work on television receivers. When
aligning the if. stages, he must be

careful to place the video carrier close
to the 50 per-cent point. At the same
time, the circuits should be adjusted
to provide the maximum bandpass.
Detail in a television image is de-
pendent upon the strength of the high
video frequencies present. When the
response curve droops at the upper

.end of the curve, fine detail becomes

Poor low fre-
response gives rise to poor

fuzzy and indistinct.
quency

" synchronizing action, smearing, and a

generally darker image. To be suc-
cessful in his work, the television
serviceman must know the visual re-
sult of all deviations from the proper
response of Fig. 3. An afternoon spent
aligning the video i.f. systems of sev-
eral television sets is the best method
of learning the correlation between
image distortions and improper i.f. re-
sponse.

Occasionally the manufacturer’s
service manual will specify that the

video i.f. carrier is to be placed 60 or
perhaps even 70 per-cent of the way
up the curve instead of the 50 per-cent
noted previously. When this is re-
quested, it is only because the video
carrier is not receiving full gain in the
r.f. section of the set and the loss oc-
casioned here added to the reduced at-
tenuation in the i.f. system produce
the required 6 db. attenuation specified
for the video carrier.

Commercial Video LF. Systems

A convenient method of classifying
video i.f. systems is to do so accord-
ing to the type of interstage coupling
employed. All systems can be placed
into at least one of the following cate-
gories; some make use of two.

1. Transformer Coupling.

2. Stagger-Tuned Coupling.

3. Complex Coupling.

Belmont, General Electric, Farns-

(Continued on page 171)
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POWER SUPPLY OUTPUT

By

S. S. PESCHEL

VOLTAGE

CONTROL

Servicemen. experimenters, and hobbyists will find

this continuously-adjustable d.c. supply useful.

HERE is frequent need for a

I simple and inexpensive continu-
ously-adjustable d.c. power sup-

ply. The Variac controlled supply is,
of course, ideal but is not inexpensive
as, in addition to the Variac, separate
plate and rectifier transformers are
needed. A grid-controlled rectifier sup-
ply is adjustable (phase-shift, grid-
control type) but here again is not

inexpensive due to the several addi-
tional components required. When gas
tubes are employed such a supply fre-
quently requires hash filters in addi-
tion to the usual low-pass filters. An
inherent characteristic of most grid
phasing controls is the increase in
power supply ripple as the output
voltage is lowered. Except for the
unsatisfactory rheostat type of con-

VI Range of External l Tube Drop Voltage
Tube | Input Voltage |Output Voltage| Load Res. @ Max. Eo ControlRange
829-B 450 | 65 to 440 0 I 10. | 68tol.
438 59 to 413 22,500 22 7.1 to 1.
430 60 to 405 15.000 25. 6.8 to 1.
411 58 to 374 7500 37, 6.5 to 1.
6L6G 485 70 to 465 0 16. | 66tol.
460 70 to 415 22, 500 | 45. 5.9 to 1.
448 70 to 395 15,000 53. 5.7 to 1.
422 65 to 350 7500 | 2. 5.4 to 1.
6Y6G | 450 85 to 442 3. 5.2 to 1.
| 435 | 19t 407 22, 500 28, 5.1 to 1.
428 79 to 393 15,000 35 5.0 to 1.
412 77 to 364 7500 18 47t
6AS7 486 210 to 484 0 f 1.6 23 tol
460 190 to 455 22, 500 5. 24 tol
453 187 to 445 15,000 | 8. | 2.38 to 1
428 180 to 417 7500 1. 232 to 1.
6ACS | 491 | 36t193 | 0 l 298. | s35t0l.
491 32t0 67 22, 500 424, 21, tol.
1 491 | 30to 50 15,000 441, | 16.6 to 1.
491 29 to 29 7500 | 462. 10, to 1.
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Fig. 1. (&) Basic series tube circuit us-

ing bias battery. (B) Simplified series
tube circuit using output voltage bias.
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trol, other methods are more complex
and more expensive than the two
types mentioned above.

The simple and inexpensive control
to be described employs the series
tube of an electronically regulated
power supply. The fundamental cir-
cuit, shown in Fig. 14, employs a bias
battery to control the grid-cathode
potential of the series tube. This con-
trol varies the effective plate-to-cath-
ode resistance of the tube thus mak-
ing it possible to vary the output volt-
age from zero to full voltage. Tests
on a 6Y6G tube showed that 62 volts
of bias was needed in order to reduce
the output voltage from 300 volts to 1
volt. The need for a bias battery or a
separate grid power supply removed
this method of control from the “sim-
ple and inexpensive” class.

In order to simplify the circuit, the
bias battery was discarded and the
grid bias obtained directly from an
output potentiometer, as shown in Fig.
1B. The complete voltage control
now consisted of a series tube and an
ordinary potentiometer. However, this
self-bias method does not permit com-
plete plate current cut-off, particularly
in the case of the average negative-
grid power tube. Output voltage,
therefore, cannot be reduced to zero.
But, as shown in the data to follow,
fairly adequate control can be ob-
tained by the proper selection of the
series tube or tubes.

Desirable characteristics for the
series tube would include; high mu
with zero bias, low tube drop, high
current capacity, and high plate dis-
sipation. As is usually the case, a
compromise was necessary. The 811
transmitting triode seemed to be a
good possibility, particularly for a
high voltage (1500 volts) power sup-
ply. Since a simple control for the
usual 400 to 500 volt, 150 to 200 mil-
liampere lab power supply was all
that was required, the 811 seemed
unnecessarily large. A breadboard
setup was made to check the selected
tubes—an 829-B, 6L6G, 6Y6G, 6AST,
and 6AC5. The last mentioned tube,

RADIO & TELEVISION NEWS
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Home-built power supply
output voltage control
is completely self-con-
tained in a Bud cabinet.

although unsuitable, was tested to see
what a positive-grid tube would do.
As shown in Fig. 1C, the tubes were
triode-connected. Circuit data on the
test results is given in Table 1.

An inspection of Table 1 reveals
that the performance of the 829-B is
better than that of the other types
tried, primarily because of the better
control range. It also has a lower
tube drop than the rest of the types
tried, with the exception of the 6AS7Y
twin triode which has exceptionally
low tube drop. In addition, the 829-B
has greater plate dissipation. The
61.6G is the next best as far as con-
trol range is concerned. Its higher
tube drop and lower plate dissipation
may be partly offset by operating two
or more in parallel. The 6AS7, cur-
rently used in many voltage regulated
power supplies, requires too much grid
swing for this application. This shows
up as a small control range, approx-
imately 2% to 1. The 6AC5 appears
to have a much better control range
but since it is operating in the nega-
tive grid region, the plate current is
practically cut off and the tube drop
is excessive. As was anticipated the
6AC5 proved to be entirely unsuitable
in this application. However, the re-
sults do point to the possibilities of
using a high mu, zero bias tube like
the 811 triode mentioned earlier. As
this tube was not on hand at the time
these tests were run, it could not be
tried in the circuit.

The practical control unit may be of
either the outboard or the built-in
type. The outboard unit may consist
of a small box with input and output
terminals and one knob. The box need
only be large enough to accommodate
a tube and ordinary potentiometer.
The control unit may thus be plugged
into any existing bench power supply

October, 1918

to convert it to an adjustable output
supply. The heater supply for the
control tube may be obtained either
from the existing power supply or
from a small filament transformer
mounted within the box, whichever is
more convenient. If a new rectifier-
filter power supply is contemplated,
an extra socket and a small poten-
tiometer should be added along with
an extra “B—" output terminal. A
dual output supply will result; a fixed
output plus an adjustable output. If
warranted, several adjustable output
channels can be provided from the one
supply by installing several control
tubes and potentiometers. See Fig. 3.

A ‘“dressed-up” outboard unit is
shown in the photograph. A small
Bud cabinet with sloping front panel
lends itsell nicely to the use of a 4"
square meter as the output voltage
indicator. (At the time the picture
was taken, a 1 ma. meter with a suit-
able multiplier resistor was being used
as a 0-500 voltmeter.) A built-in
filament transformer makes the unit
self-contained. On one side of the me-

ter is the toggle switch for the filament
supply, and on the other side is the
pilot light jewel. The vertical section
of the cabinet front holds the input
and output pin jacks and the poten-
tiometer control knob. The inside con-
struction is too simple to warrant pic-
tures or sketches. A U-shaped piece
of metal is fastened to the cabinet
front by means of two screws and the
potentiometer bushing nut. A tube
socket and filament transformer oc-
cupy the U-shaped chassis. A line
cord emerges from the back of the
cabinet. The hinged top on the Bud
cabinet facilitated tube changes dur-
ing tests on the unit when three sock-
ets were mounted within the cabinet,

The 829-13 proved to be best suited
in this unit and has since been used in
several models of the control box. It
has fairly good control range, ade-
quate low tube drop, ample current
capacity, and high plate dissipation.
It has the added features of being
both inexpensive and plentiful. Fig. 2
is the complete schematic diagram
and its associated parts list.

The control unit has been found
useful in instrument calibration work,
amplifier tests, and general experi-
mental work involving the use of
either a definite voltage level, or a
continuously adjustable input voltage.

When the control unit is not in use,

(Continued on page 100)
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Commercial video broadcast equipment at American Television,
Inc., includes the latest RCA image orthicon camera links as
well as iconoscope cameras for studio use by the trainees.

This well-equipped technical library for students in resi-
dence at Capitol Radio Engineering Institute in Washington
points up one advantage of formalized technical TV training.

Television studic and a partial view of the control room set
up at the Electronics Institute, Inc., in Detroit. Here stu-
dents study some of the practical problems encountered in TV.

68

STUDENTS
of Today—

TECHNICIANS
of Tomorrow

By CHARLES EDWARD CHAFPEL

Mary schools stand ready and equipped to

help you get basic training in television.

NLY the uninitiated will contend that television is a
0 subject that “anyone can pick up in his spare time.”
The complexity of modern television circuits, the
high voltages encountered, and the delicacy of many of
the component parts puts television out of the reach of
the Kitchen-table tinkerer or the casual experimenter.
Television is a job for trained men who know what they
are doing and why. The cost of the equipment alone,
either at the transmission end or in the home, is such
that the tyro is excluded from servicing work. The test
equipment used in the servicing and aligning of television
receivers is of laboratory caliber and, as such, needs the
touch of the trained man.

Of course, formal training in television is the only
answer to the present problem of securing enough qual-
ified technicians to service the hundreds of thousands of
television sets already in use and to install the many
thousands more receivers coming off the production lines.

There are today in this country many well-equipped
and fully-accredited schools where embryo video techni-
cians may acquire the necessary know-how to enable them
to competently service television receivers. Each of these
schools offers many advantages to the prospective stu-
dent; trained faculty, well-equipped technical libraries,
modern laboratories and workshops where up-to-date test
and servicing equipment is available, in addition to em-

&

A

Good laboratory equipment plays an important role in the train-
ing of future television technicians. At Central Radio and Tele-
vision Schools these students check an RCA 630 TS receiver.
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ployment placement services which assist the graduate to
find his niche,

Many of these schools offer both day and evening
courses for the benefit of students employed in other
fields. Some of these courses are available to veterans
under the G.I. Bill while still other courses can be pursued
at home through “home study” or “correspondence” plans.

According to the catalogues of the schools. courses are
varied in length or can be tailored to suit the require-
ments of the student. Curricula cover from one year to 6
year courses which qualify the student as a television
serviceman or lead to a degree of Bachelor of Science in
Television Engineering.

Many factors will enter into the student’'s choice of
educational facilities; proximity to his home, length of
course, type of training offered, availability for veterans’
training, etc. In making any selection it is well to re-
member that the training received now will let you in
on the ground floor of a new and growing profession.
Investigate the courses that the various schools have to
olfer. Discuss your educational requirements with the
registrars at the various schools.

Professional advice on the selection of the proper school
to meet your needs is available from Dr. J. S. Nofsinger,
Director, National Council of Technical Schools, Wash-
ington, D. C.

The thing to remember, however, is that the time is
very near when thousands of television technicians will
be needed and what you do now toward getting adequate
training in the field will affect your future in television.
The bandwagon is rolling now—the decision is up to you!

_m_

Television antenna equipment is no mystery to the student who
can experiment with a variety of instollations. American Tele-
vision Laboratories of California provides such facilities.

Students unable to attend resident schools have a wide
choice of correspondence courses. This DeForest Training, Inc.,
student can experiment with radio equipment in his own home.

Control panels and other television studio equipment give
students at the National Schools an opportunity to test their
video knowledge under simulated TV transmission conditions.

“Learning by doing” is one of the best ways to acquire a work-
ing knowledge of television. Here students at the Hollywood
Sound Institute test their theoretical training in the lab.

October, 1918

The demand for television servicing courses is at an all-time
high. These students at Valparaiso Technical Institute work
on commercially built receivers in the school’s laboratories.
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Compiled by KENNETH R. BOORD

HIS month we are pleased to

l dedicate the ISW Department to

broadcasting in China and par-
ticularly to XGOY, “The Voice of
China” in Chungking. We are grate-
ful to Fung Chien, director of XGOY,
for this article, in his own words,
which he prepared for use in this
Department at the request of Paul
Kary, Penn. Says the Director:

“Broadcasting began in China in the
spring of 1928 when the Northern Ex-
peditionary Forces of the Kuomintang
had just completed their mission in
stabilizing the southeast provinces and
the National Government established
its capital in Nanking. Before that
time, although broadcasting stations
were found in places such as the north-
east, the northern provinces, and
Shanghai, they were all poorly
equipped and weakly powered and
were unable to make a nationwide
coverage.

“The National Government saw that
broadcasting was the most effective
tool for introducing culture, explain-
ing Government policy, increasing the
people’s educational standards, and
providing appropriate entertainment
for society in the quickest and most
widespread manner.

“Hence, on August 1, 1928, a 500-
watt Central Broadcasting Station was
built in Nanking. With this station—
although of low power-—much had
been accomplished. It aroused the peo-
ple’s interest in broadcasting and it
firmly established their belief in the
fact that the most pressing need of
China was to put into operation Dr.
Sun-Yat-Sen’s Three Principles of the
People (San Min Chu I).

“Under the direction of Central au-
thorities and with the careful design
and hard work of many pioneers, three

years later the powerful 75 kw, trans-
mitter formally radioed its Voice in
the national capital on November 12,
1932, the 66th birthday anniversary of
the Father of the Republic of China,
Dr. Sun-Yat-Sen. At that time this
transmitter was the only high-powered
one in East Asia and it dealt a heavy
blow to the Japanese on its aggressive
programs.

“But the Japanese were progressing
rapidly also. Plans for future devel-
opments should be quickly settled. Due
to financial reasons, and others, we
could only progress gradually under
the existing conditions. Short-wave
transmitters of the Central Broad-
casting Station, and the broadcasting
stations in Changsha and Canton were
installed successively. Then the Foo-
chow Broadcasting Station was taken
over, and a new station was estab-
lished in Hopeh province. which was
removed later to Siam.

“With the few stations under the
auspices of various provincial and
municipal governments and the small
stations in Shanghai and Soochow
operated by private concerns all taken
into consideration, the total radiated
power rose to more than 100 kw., with
a total number of listeners—excluding
those in foreign countries —of approxi-
mately 4 to 5 million. This progress
was really quite rapid compared with
any other enterprises in China, al-
though still lagging far behind in com-
parison with other nations. We
petitioned various circles to afford us
suggestions and propositions—but only
10 to 20 per-cent of them were we able
to put into operation.

“Then the Sino-Japanese war came.

“In order to carry out the national
policy of long-time resistance, the Na-
tional Government proceeded to move

Transmitter panels at XGOY, "The Voice of China.” in Chungking. When war with
the Japanese broke out, the transmitters were located in caves underground and are

still being operated from that location.
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{Right) Broadcasting House in Chungking.
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the national center to Chungking in
the west. The civil broadcasting sta-
tions—mostly concentrated in the Nan-
king-Shanghai areas—were all stopped
by the war. Due to reasons of national
defense, no privately-owned stations
were permitted to be established in
the rear provinces. The inferiorly-
equipped broadcasting business in
China, under the direction of the Cen-
tral Broadcasting Administration, just
as were the armed forces, faced an
unprecedented serious difficulty. It
must, on the one hand, be prepared
for the offensive on the Fourth Front
—call all our fellow-countrymen to
arms, and encourage their fighting
spirit. At the same time, it must
move the broadcasting equipment
which had been built up in the past
decade, from. the coastal cities to the
interior.

“At the end of 1937, when the
Chinese troops on the East Front were
forced to retreat, the equipment of
the 75 kw. station in Nanking was
either automatically destroyed or
moved westward. The duties of the
Central Broadcasting Station were
taken over by the stations in Hankow
and Changsha and the new short-wave
station in Hankow. A 60 kw. medium-
wave outlet was quickly put into oper-
ation in Kunming and another 10 kw.
short-wave outlet was put into use in
Kweiyang. The Central Broadcasting
Station resumed its service in Chung-
king with one re-designed 10 kw.
medium-wave transmitter and two
short-wave transmitters of 4 and 7.5
kw., respectively. In addition, in order
to conduct more effective broadcasting
warfare against the enemy and to win
more sympathy from abroad, the es-
tablishment of a 35 kw. short-wave
station in Chungking was planned
early in the autumn of 1936. This
work continued day and night, not-
withstanding the seriousness of the
battles. All electrical installations
were completed in the winter of 1938
and the station began to operate in
conjunction with the Central Broad-
casting Station. Since 1940, from its
transmitters underground, it has been
broadcasting independently under the
same name of Chinese International
Broadcasting Station, and has won
good fame all over the world as “The
Voice of China.”

“Other Governmeut-owned stations
near the front were moved back one

(Continued on page 139)

RADIO & TELEVISION NEWS



www.americanradiohistory.com

MCGEE s ve vaes w NATIONALLY KNOWN SPEAKERS

“ “ 15-INCH
15-INCH PERMAN NT MAGN T SPEAKER
b ﬁ\, JUKE BOX ALNICO V P.M. SCOOP OF ALL TIMES |
t SPEAKER Pre-War or Post-War. you never hought a speaker like this. for

such a scoop price. Made by a nationally known builder of fine
speakers. A full 15” 124 oz. Alnico V magnet speaker of juke box

quality. Has standard 8 ohm voice coil. Will take up to 18 watts

LATEST ]948 PRODUCT'ON average or 23 watts peak. Here is a speaker that will bri:g out
those low notes. Latest 1948 produetion: not line through-outs

BY NATlONALLY KNOWN MFR. Every speaker is guaranteed new and pertect. We may not be able

to continue this offer for long. so place your order now. Stock No.
, 15-KK. Weight 11 lbs. A $35.00 value for only $10.95.

REGULAR $35.00 LIST

) 1

95 TWO 95 ,- 157 4195 Model 1S-Ls i5” Pu speaker: same as 15-KR
FOR SUPER 5 ]g except hrs 21 oz. Alnleoe V. magnet and will 1

EACH P.M, take 30 watts neak audio. Flue for m.mnc ads

dress use. Welght 15 Ibs. Net price,

\

STOCK NO. 15-KR —
r { 12-INCH
THE SPEAKER FOR HIGH FIDELITY COAXIAL ALNICO V P.M.
Dexigned hy one of America’s tiest speaker builders. for I°M hlzh
lelity radios. record plavers and 1* systeins,  This speaker is ' SPEAKER
tncarparated in radios sclling in the $5ud.00 bhracket. It ix esbe-
| cially designed 127 Alnico ¥V maknet 1'M with built-in 3”7 Alnico V | TWO IN ONE

twerter. The hikh-pass | ix voneealed under the pot cover. .lus<t

haok to any R ohm volee coil. (Will hook in place of any house FREQUENCY RESPONSE 50 TO 10,000 CPS

radio sbeaker. as most speakers have 8 ohm voice colls). ably two

wires to connect.  Will handle approximately 18 watts. This co- REGULAR $27.50 LIST

axial 1'Al speaker should sell tor $35.0¢. Why buy an ordinary

speaker. when we are offering a co-axial Alnleo V I'M for only
$10.957 latest 1348 production. not surplus.  All speakers are 95 TWO 00
guaranteed new and perfect. Stoek No. 4:-12X. Weight 8 Ibs. FOR

= EACH

s

WALNUT
IN \ L SPEAKER BAFFLE 8-10-
$19.95 & 12-inch
ALNICO V P.M. SPEAKERS ) Magnavox
l W _'u';nu' Sﬂoor 3 .x‘ qn-u"m PM’
aflte ize 12X 22 x 3 s
12" 6.8 OZ. MAG. P.M. SPEAKER $5.95 A inches. Wiil acconumodate
Y either 1’ or 15 ineh o
Nationally known 12" 6.8 oz. Alnico V PM. with 17 8 ol speakers. Alr reliet ent s e I‘:fl 12 0z ‘S\Igi‘g
vice coll. Wil take 15 watts. Grey finish with cover. Sum |'x" e L, T o 1500
: . g i 2510 4
Stock No. CI1-12. Net. $5.95: two for §11.00. v l LI: e for )mu,’\g'r]n._ 5 107 Masna :I\ 20 Oz. Alnis
" - Stock = L-25, Net §19.95. Lt 173, .
12”7 12 OZ. MAG. WILL TAKE 20 WATTS $8.95 hE An0'T ordertithel B | L5 for 22,50
Nipe avy duty 127 12% oz, Alnico V' omaznet M with 1%” with & ohm voice i Liade WM 0Ly, of the AR S0 Qe Slco
This speaker is equal to G oz, of old tyve nmgnet. Will take 25 watt peak. speakers listed in adja 3 mignet Tl SEoLa5
tock No. ClI-13--$8.95; two for $17.00. i Guticany S0 2500

CARTONED AND GUARANTEED RADIO TUBES-100 ror 535%

Popular G.T. TUBES BOXED AND BRANDED HYVAC ALL GUARANTEED BEST QUALITY-—Full Replacement

OVER 100,000 SOLD 39c EACH 100 FOR $35.00 A SCOOP FOR SERVICEMEN
117P7 GT 6C5 6Q7 GT 11723 155 6AJ5
32L7 6T 125A7 GT 6V6 GT 12AT6 3Q4 6SF5
12A8 GT 125K7 GT 6X5 GT 12BA6 354 6BA6
12K7 GT 12597 GT 6SA7 GT 12BE6 184 6BE6
25Z6 GT 35L6 GT 6SD7 GT 35W4 12K8 6AT6
6A7 3525 GT 65K7 GT 3585 12A6 6X4
a7 50L6 GT 6SN7 GT 5085 12SF7 6BJ6
12F5 GT 6K7 GT 65Q7 GT 174 6F5 6AKS
658 GT 6A8 GT 25L6 GT 1L4 6J5 6CH6
6P5 GT 5Y3 GT 7017 GT 1U4 6547 80
3v4 6K6 GT 11717 GT 1R5 1257

OF YOUR 50,000 |
49¢ each FOR 75% RADIO TUBE NEEDS = GENUINE I. OC TA L TU B ES
BETTER BUY THOSE 12, 50 & 35 VOLT TUBES NOW
BEFOKE PRICES RAISE 49¢ EACH loo FOR $45Q_0

EVERY TUBE GUARANTEED STANDARD BRAND—CARTONED ’

AND UNCARTONED GUARANTEED—MANUFACTURERS 1ST LINE

12AH7 6:1(07 6SL7 125G7 128Q7
27 9001 6SN7 12SH7 12SR7
26 9002 6SG7 12847 50L6 3545 3B6 7€7 7C5
;g Bgﬂg GSR7GT IZSf; ;gEI(ET 50A5 14C7 786 724
162 6V6 128 6
384 6SA7 6X5 GT 12SC7 35L6 GT 35v4 7ES VA7 7v4
534% 63(’27 B;B.'Z IT45 ggls GT 14A7 7€7 7F7 1201
S5Y3 6SF7 12AT6 iR w4
6AC7 6507 12BA6 185 50B5 1407 7H7 N7
6C5 6SH7 12BE6 6R7
gr;i ggf& :g.:‘SGGT ?lz.z The above loctal tubes were made by the originator of loctals. 1st grade and
IN5, IH5, 1A7. IA5, 3Q5--59¢ each. | ILN5. ILD5. {LH4. 1LC6. ILA6—79c guaranteed, full replacement. A purchase of 50,000 enabies us to ofter these
0Z4—69c each; 10 for $6.50. each: 10 for $7.50. $2.20 list tubes to you for only 49c each; $45.00 per hundred.
M GEE RADIO P Y WRITE FOR CATALOG SEND 259, DEPOSIT—BALANCE C.0.D.
C COM AN PRICES F.O.B. K. C. 1225 McGEE ST., KANSAS CITY, MISSOURI
October. 1918 71
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THIS WELL

RADIO-PHONO
NATION

6 Tube Chairside,
graph combination.

cast 540 to 1650 kc and

record storage compartment 24” x 16”7 x 277,
6DCP2 $89.50. Only a few to sell.

LESS THAN DEALER COST ON
KNOWN
GAROD ARMCHAIR

2 band automatic radio phono-
Changer plays 10 12” or 12 10”
records. Transformer type AC chassis receives broad-

Hand rubbed mahogany piano finish.

TOP VALUES IN NATIONALLY KNOWN RADIO SETS

COIN OPERATED RADIO SETS—ONLY $24.95 EACH

RCA

Licensed

Mode! No, M1-131174.
Coin Opcrated Radio. The
Sensntmn of the Year. 6
ube, 2 band, American_and
Foxexgn shortwave.  Gray
metal case, trimmed with
chrome. Made Dby Amer-
ica's largest manufacturers.

NET

$8950

COMBI-

munity.
Shortwave 5.7 to 18.5 me.
Cabinet has

Scoop price Garod Model

play for two hours.

to be easy to service.

$110.00.

operators in the nation have paid for them. the last two vears.
This radio has out-sold all other coin Operated
fine AC chassis is worth more than our Price for the whole radio.
Don’t miss on this.
of these radios locamed near your home and they will bring you profit for years to come.
Remembex, they won't last long at this price.
Write for 100 lot price.

OPERATES TWO
HOURS FOR 25¢
AMERICAN &
FOREIGN BANDS
BRAND NEW
6 TUBES
A $60.00 VALUE

Start-your own money making busmess
in_vour com-

3 licensed
r and put in Hotels and Tourist Cabins.
ou can buy this fine rad:o unit for about one-half the price the largest

Has 25c¢ slot set to

se! this
It _is espec\allv made
You can have your own business, with 100

Net Price in single lots, $24.95, 5 for

STATUE-RADIO $26.95
BRONZE HORSE '
WITH 5-TUBE
RADIO IN BASE

Globe Model 559 Statue-
Radio. An artistic achieve-
ment in design. An au-
thentic reproduction of a
horse, in gleaming bronze.
Mounted on a dark ma-
hogany base containing ihe o K
powerful AC-DC superhet

radio Tunes broadcast 540 to 1620ke. Full 5 tubes,
with Alnico V. P’M speaker. lleight 13% inches.
Net Price $26. 95 3 for $24 95 ea.

COMPLETE WIRE RECORDER $69.95

Portable Wire Recorder
Model GN-II

Has ready wired and tested
5 tube AC type amplifier with
push-pull 6V6 tubes. Duilt-
In eraser circuit. Input for
erystal mike or phono pick-
up. Diagrams show how vou
can record from any radio ™
receiver. 3 position switch enables you to (111101\1\ change
from record to plaxhack or conventional P, A. system.
This amp delivers 12 watts of good clean audio. Here
is what you get: Webster 79 recording mechanism, with
15 minute spool of wire, attractive leatherette covered
case, 6” heavy duty P speaker and wired and tested
12 watt AC wire recording amplifier, A1l you do is
mount the amp, recording mechanism and speaker.
Simple instructions furnished. Portahle Recorder Model
GXN-11 Net $69.95. Crystal mike $4.95 extra.
Deluxe Portable Wire Recorder Madel GN-12. Has
same features as the model GN-ii, as well as a
larger split type Jeatherette Covered case and a
heavy duty 10 inch PM speaker. Deluxe Portable Wire
Recorder Model GN-12. Net $79.95, Crystal Mike
93, extra.
Recording Wire. 15 minute spool $1.30, 30 minute
spool SI .95, 1 hour spool $3.25.

COMPLETE DISC RECORDER $39.95
78 RPM Disc Recorder. The
best value in America, today.
Makes records from mike or
radio. llas beautiful tan
case, leatherette covered. Size
8x13x16 inches. 78 RPM. R-
70L General Industries rec-
ord plavback mechanism and
wired and tested recording
amplifier (Push-pull 50L6
output, 4 tubes plus recri-
fier), 5 inch Alnico V PM
speaker. You get all material :
for recorder; nothing else to buy. Only a few minutes
time required to mount the amplifier, R-70L and
speaker in the case. A £70.00 \alue with easy to
follow instructions. Net Price $39.9
This recorder offered as single speed (7S RPM) only.
The case will not accommodate the dual speed mech-
anism. 33 1/3 RPM is not successful on this type of
unit,

SCOOP — WIRE RECORDER $59.95
Scoop. A complcte portable wire recorder and play-
back offered in the same case as the dise recorder
model KD-8 described above. ITas all the features of
model GN-11 except is furnished with a wired and
tested push pull 50L6 amplifier. This unit has the
same features as nationally advertised wire recorders
selling for twice our price, Shipped with maJox com-
ponents unmounted. Model TR-49 net $59.9

RECORD
PLAYER $12.95

Deluxe single r
layer Model DV /14,
eautiful tan leather-

ette covered case.

est rim-drive 78 RPM
phono motor,
weight crystal 'pickup,
wired and tested 3 tube

beam power AC-DC am’

PM speaker. This is a

beautiful record player.

All you do is mount

and pickup in the case. Only a
Scoop price $12.95.

HIGH POWERED PORTABLE PLAYER
$19.95

Same style case as our Mode DV-14, shown 2bove, but

with heavy duty speaker and push-pull 7C5. wired and

tested tyanssformer type amplifier. Kit Model DV-75.
Net 9.95.

the
few minutes required.

ammlifier, motor

DYNAVOX—3-WAY PORTABLE $16.95

Dynavox. A small personal |
3-way portable radio. A i
full superhet circuit 4
tubes plus rectifier. 1loused
in an attractive leatherette
case. Ilas hinged lid. An
exceptional value at only
$16.95. Requires 67% B
and flash lite cells for A.

R.C.A. Two-Station Inter-
com. It has Amplifier made
separate, to reduce size of
housed in plastic

stations;
case, trimmed with chrome.
Low distortion produces
patural voice reproduction.
Fase of ingtallation makes
this unit ideal for home,

office or_  store, Complete
with amplifier, two stations
and 100 fi, wire....$19.95

DETROLA CHANGER
$12.95 2 for $25.00

Detrola Changer, Base size
11%x12 inches, $12.95, Two
for $25.00.

Base size »

$12.95, VM-800 Changer,
Base size 13x14 inches,
$14.95.

General Instrument changer, base size 10%x12”,
$16.95. Seeburg, triple post, World's best, base size
14x14 inches, $37.95. Made to fit leatherette bases for
above changers, $1.95. Specify type of changer for base.

Heavy Duty Vibrator — Made for
6-110 volt amplmels. Freq. 60
CPS, Scoop price. $1.99
135 ma 6-110 volt conventional
power transformer, with all wind-
ings; will run phono motor. . $5.95
(Use with above vibrator)

ELECTRIC BLOWER
HAIR DRYER

$5.95

Handy Haunah Blower driven
hair dryer. Twin switches
and diaphram control. An
indispensable item for every
home. Scoop price $3.95.

$59.50 VALUE MUSICAL AMPLIFIER
WHILE THEY LAST $24.95

§ watt musical amplifier, 4 tube AC tvpe Inputs_for
crystal or dvnamic mike and phono or instrument pick-
up. 2 gain controls and tone control. Has heavy duty
built-in 8/ speaker. Attractive leatherette covered case.
AMade by a large manufacture to sell at $59.95. Brand
new, fully guaranteed. For 110 volt AC operation. Our
scoop price, $24.95. Stock No. XR-3. Contact instru-
ment pick-up, $6.95 extra. Deluxe instrument pick-up;
with volume control, $8.95 extra. Crystal ‘mike and
desk stand $4.95. Shipping weight, 20 lbs.

3-TUBE MUSICAL AMP. $19.95
In same deluxe case as the model XR-3 shown ahove.
Has same features_except it is designed for instru-
ment, Inckgp9 only, No input for mike, Stock No. XR~-
22. Net §I

SUPERHET BRDADCAST
TUNER for connection to
phono amp. or I'.A. system.
Compact _chassis 5x3%x3
jnches. May be mounted
inside the record plaver
cabinet. Requires only three
connections to amplifier,
TUses 6SA7 or 128A7; 68SKT
or 128K7 and_ crystal diode.

Complete with tubes,
Joop antenna, dial and instructions for connecting to

any amplifier. Net $7.95. Specify if tuner is to be
used with AC or AC-DC type amplifier.

G.E. VARIABLE RELUC-
TANCE PICK-UP AND
PRE-AMP $6.95

Scoop—Pre-amplifier for Gen-
eral Electric Variable Reluctance
pick-up. Easily connected to any
AC or AC-DC amplifier. Wired
and Tested with 6SC7 or
Diagram for connections is furnished.

(128C7) tube.
Specify whether you want pre-amplifier for AC or AC-

DC_ use. \et price, Pre-amp. with Tube and G. B.
Lick-up—§6,9:

G.E. Vanahle “reluctance ch}.\ up cartridge with per-
manent needle. Net, $3.95.

PORTABLE P.A.
$39.95

18 watt complete portahle
public address system, Has
inputs for a crystal or dy-
namic mike and phono piek-
up. Mas push-pull 7C5 tubes
in output. Attractive leath-
erette covered split type case.
et i Priced  complete  with two
10”7 P‘\I speakers. This is a complete public address
system wired ready to play. Stock No. RC-18. Net
$39.915. Priced complete with erystal mike and desk
stand,

Amplifier chassis only with tubes, less speaker, case
and mike; in Kit form. Diagram furnished. Stock No,
AC-18 Net $10.95. AC-18 amplifier wired and tested.
Net $14.95.

8-WATT AMPLI-
FIER WITH P.P.

S50B5 $9.95

4 tube, plus rectifier, AC-
DC amplifier. Push-pull
50135 output tubes, with
128)J7 (Gain for mike or
G.E. variable reluctance pickup),

128L7
conventional erystal pick-up) and phase invertor. This

(Gain_for

is a nice small audio amplifier, with tone and fader
control, plus inverse feed-back. Furnished wired and
tested, complete with fubes. 8 watts output. Ready to
play. Weight 6 1hs. Model TM-5. Net price $9.93.
Crystal mike and desk stand $1.95 extra. 8”7 PM
speaker $2.95 extra. G.E. variable reluctance pick-up
cartridge $4.69 extra.

VOLT-OHM-METER
$29.95

Jackson Model 643, new condi-
tion, push-button type Volt-
Ohm-Meter. 1000 ohms per volt
sensitivity. Measures volts AC
or DC to 1000 in 5 steps. Ohms,
low medium and high ranges.
3 mil scales, A scoop at only
$29.95.

1948 MODEL—MIKE-BROADCASTER
ONLY $7.95
@’f&

Droadeasts 800 to 1500 °
KC from either a phono-
graph pick-up or a crys-
tal or dynamic mike.
Makes any radio receiver
a P.A., system, record
player or recording am- §
plifier. Gives broadcast °§ » E _‘
quality. Has fader con- ¥ 3
trol from mike to record

simuylating a regular broadeast station. This is a pow-
erful model; using 2-35L6, 128J7 and 35Z5 tubes.
Priced with tubes and connecting instructions. Works
on 110 volts AC-DC. Crystal mike and desk stand
$1.95 extra. Model DE-5 truly a de-luxe mike-phono
oscillator.

3 TUBE PHONO OSC. ONLY $4.95
g Model DE-4—Phonograph 0s-

cillator, DBroadcasts from 800
to 1500 IKC. Gain for any
erystal pick-up. A new
powertul eircuit is used to
assure plenty of power. las
variable gain control for
proper modulation., Priced
with tubes ready to operate two 50B5 and 34\\4

Model DE-4 Net...... ..§4.95

i

McGEE RADIO COMPAN

WRITE FOR CATALOG
PRICES F.0.B. K. C.

SEND 25% DEPOSIT—BALANCE C.O.D.
1225 McGEE ST., KANSAS CITY, MISSOURI
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KIT
BUILD THIS PERSONAL RADIO .- o cor
Size: 62"x 3Va'"'x 48" Weighs Only 372 Lbs. 495

., ® Two-Tone lvory, Red Plastic Cab. ® Loop Aerial, Built-in Lid

® 4-Tube Superhet ® AVC. @ Looks like and is @ Commercial Radio Kit

® Two-Gang Cond., Lucite Dial @ Simple Assembly and Wiring Instructions
The same nationally known factory that munufactures tens of thousands of this radio. is line-
1 from the cabinet down to the last resistor, 1s muotched. The chassis s ready punched: all you
do. is mount the parts and wire. This radio kit will assetuble into a beautiful personal radio for vou just the same as it does for the
factors.  We furnish you a diagram, photograph of the completed chassis and full assembly instructions so that those with a minimum
knowledge of racio may wirve this kit. The heautiful case ix made of metal with plasiic hinzed lid and snap-on back. The lucite face of
the receiver has an inlaid gold design. The circuit is the conventional two gank suberhet type, with A.V.C. lteccives the broadeast band,
540 to 1650 IKLC. Uses miniature tubes: 1115 converter, 183 detector AV.C.. TT4 amplifier and 384 power amplifier. Alnico V PN speaker.
The loop antenna is built in the lid.  Radio comes on automarically when lid opens, Operates on self-contained batteries, Priced com-

blete with tubes and 67% volt "B battery and flash cell (Not AC-DC). Nothing else to buy. Model X-45. Prize $14.95. Include
P'ostage tfor 6 lhs.

SCOOP MODEL X-15 PERSO\'AL PORTABLE KIT WIRED AND TESTED WITH BATTERIES.

8- TUBE RADIO KIT WITH COAXIAL SPEAKER $37 95

A COMBINED BROADCAST SUPERHET RADIO
CHASSIS AND (5 WATT P. A, SYSTEM

HEAVY DUTY 12" P.M, SPEAKER

This kit is ready for immediate d
producing this radio kit for us. I

NET §17.95

4 TUBE RADIO
KIT $6.95

4 tube AC-DC. TRF radin
kit: Ideal for students and

d CROW 8" SLIDE RULE DIAL. 2 GANG COND. heginners. livery part fur-
REC. BROAD, 550 TO 1700 KC AND (9 TO 49 nished to build this kit. in-
METERS cluding rubes. diagram and d = 1-’ o
. photas. Alnico V. PM speaker and tubes [28K7.
T:EST:UFIBLRG(‘;:Y;‘I?ANLE Oc:%:RNOL;II(ES o LINIT. SO1S and S5W1 Dlaic Cabmet vit slide ruie
- I Receives proadeast 550 to 1600 KC. This Is the
PHONO-PICKUP. WE FURNISH EVERYTHING usiest 1vpe of radio to build. Kit Model TF-4 Net
2 TO BUILD THIS DELUXE CHASSIS $6.95.

Weight 6 |bs.

® WHY NOT ORDER THE ARMCHAIR CABI-
NET WITH THIS KIT

® HAS INPUT GAIN FOR THE G.E. VARI:
ABLE RELUCTANCE PICKUP

® CHASSIS SIZE 9!, x 11 x 8” HIGH

BUILD A RADIO

Like you would buy : i%——m el
5-TUBE KIT ) ;3-'"

Has extra gain stags

Here is something new in radio. A real IS watt power amplifier with bass and treble controls. ONLY $9.95
for crystal or dynamic mikes. And on the same chassis, a standard superhet radio receiver. We furnish all parts. :
knobs, escutcheon ptate and tubes: 6SA7. 6SK7, 6SR7, 6SN7, 6SJ7, two 6V6 and 5Y3. No cabinet. Extra care in Made from Detrola
designing the power supply section assures low hum level. making this unit ideal for recording as well as P.A. use. Components

We farnish everything as well as schematic dlagranl and photos of the completed ehassis.

PR-I15.
PRK-24 L:adio-Amp. Kit $ 95 exm-m it i ot
with 127 PAL sneal\m wide range s

Weight 35 Ibs. Attractive 13”7 Dhlond cabl-
Exactly the same kit as the PRI-24 kit 1 ner AC-DC radio kit, with

rnished with a 12 tCinaudagraph $3795 iltluminated siide rile dial.

aker.  {(Has huilt-in hl"h'llvunenc Incorporates a standard 2

\\n(h tubes LoD twecter.} This is our finest kit......... . . .0 gune superhet :ireuit. Loop antenna, ready-punched
= chassis.  This 1s another one of our line pro”uction
BLOND ARMCHAIR 6-110 VOLT POWER SUPPLY KIT radio kits. Everv part isx rurnished.  Includes fibes:

- 128A7,
MAKES ANY AMP. WORK ON $]4?) and ins

K7, 14A7. 3575 and 50L8. Diagram. bhotos
ctions are incinded. lla~ tul 57 Alnico 5§
I’M speaker. Receives broadcast 530 tn 1850 KC. Ship-

CABINET $34.95

Will House PRK-24
or CPR-15

Beautifully made bhlond
armchair cabinet.  Qutxide
ditmensions 247 high, 16%"”
deep, and 277 wide. Ample
roont tor radio receiver 14”7
lorz. 97 hikh and 10" deep
Will hold a changer up to
147 square. Will accontmo-
date speaker up to 127, Has
record album storage cont
partinent. Hinged lid covers
changer compartment. Cabinet AR-18 Net $34. 95 De-
trola automatic changer $12.95 extra.

3-WAY
PORTABLE KIT |2 =
$16.95 | TR £

® 4 Tubes Plus
Disc Rectifier

® 300 Hour
Battery Pack
Incfuded

® Beautifully Built
Portable Case

|
|

Build this powerful, 4-tube, 3-way Dortable kit. Op-
erates on 110 volt= AC or DC or self contained hat-
tevies.  lteceives broadeast 550 to 1650 K.C. Incorpo-
rates a standard superhet eircuit with AVC and loop
Ant.  Ilas Alnico 5 1M Speaker, 2 gang condenser.
All parts and batteries are rhnlshe(l including tubes.
Disc Rectifier. (15, 1T4. 185 and 384, llax attractive
leathevcette portable cabinet size 7x9x9. Weight 14 lbx.
Kit Model 3-ZA................ ..........Net §16.95

SMALL PORTABLE KIT, $10.95
® 4-Tube Broodcast Superhet
e Priced Complete with Batteries
e Dynamic Speaker ® Sfide Rufe Dial

PORTABLE KIT
MODEL K-PX. Smull
size leatherette covered
Case UxX5Yax Idusy to
build, Op es on self
containe! It and A hat-
teriex.  Ree. Broadeast
550 to 1600 IX.C. Incor-
porates a standard su-
perhet elrcuit with ave.
Has 3 inech Alnico five
M speaker. Priced
pietorial diagram and tuhes
115, 185. 1T4 and 384 Not AC-DC, hut siraight bat-
tery operated. Has 2 gang cond. lvervone should have
one of these personal portables. lLverything furnished.

XS AR =TRSO e 8 o= )| 8 Net $10.95

comnlete with batteries,

Colleges, High Schools and GI Training schools.
We have supplied hundreds of kits for student
needs, any further information desired on any
McGee kit will be giadly furnished.

A STORAGE BATTERY
N ew Tower Supply Kit
adapts any anmplitier to
6-110 volt operation. Kit
includes all parts, tubes,
transtormer, vibrator,
ready-punched chassis
and diagrams necessary
for you to build this 6
volt DC or 116 volr AC
power subply. The average
radioman should wire thig
unit in an hour or less,
Supply turnishes from 110 volts G0 cvcle, 350 volts DC
at 133 mills, 6.3 volts AC. Also. from 6 volts DC it
produces 110 volts 60 eyele AC to run a phono mofor,
record changer, or small AC-DC radio: 350 volts DC
at 125 mills. Instrurtions arve furnished, to show you
how this sapbly can be adanhted to make any P.A. sys-
tems, ub to 95 watts, oberate on 6 volts DC or 110
volts AC. Switching is done in the power supply
Everything complete, including 2-6X35 rvectifiers. Kit
6-110KI,  Net $14.95. Spare hea\) duty vilwaror,
$1.95 N

6-110 VOLT AMPLIFIER KIT, $29.95

Model 22-KR—A  complete
kit of parts to build a 235
watt, 6 volt DC and 11
volt AC amplifier, utilizink
t he above power supply.
Has push-pull 6L6 outpnt
tubes, with universal ourpnt
transformer, $-8-16-500 chm
Jine to voice coil winding,
dual rone confrols, inputs
for crystal or dymamic mike
and phono pick-up. IEvery
part and tube. as well us diagrams and ready punch.d
r‘lns furnished. You wet the above 6-110 volt power
supply kit and the ampiifier kit pietured. Net $29.95.

12 WATT AMPLIFIER KIT, $10.95

Push Pull 6Vé's Gain
for Mike

KIT MODEL AC-12. 12
watt amplifier kit. ldeal for
high quality record plaver
as well as public address or
recording amplifier. Matched
component parts, ready punched chassis pan. One con-
trol tades from phono to microphone. Gaiu enoukh for
al or dynamic microPhone. 100 mil power tranx-
former, for 110 volt AC 60 evele operation. Priced com-
plete with tubes: 2 6V G8N7, 6x1I7 and rectifier.
Diagrams and photos turnished. Kit AC-12. Net $10.95,
197 Alnico & PM speaker $6.95 extra; crystal micro-
phone and desk stand $4.95 extra.

The ahove AC-12 amplitier wired and tested to
operate net $14.95. Npecify Stock No. AC-1 12-
inch Alnieo V al mike

PAl speaker $9.95 extra.  Cr
and desk stand $4.95.

INTER COM
KITS $7.95

Inter-com kit. All parts
furnished to build a small
two - way call system
(Master and one sub-sta -
tion speaker}. Has 3” speaker and tubes TOL7 and
128L7. Has separate 3” speaker for sub-station. Ready
punched chassis. Evervthing complete. less cabinet.
Diagrams and photo furnished. Kit TB-3.
Net Price $7.95.

ving weight 8 1hs. Model TH-6. Net $9.95,
Model TF-6 wired and tested....... .

K1t Model DT-5. Same stvle radio ax the TF-6 kit;
except it is in a grey metal case. Covers DBroadcast
hand 550 to 1600 KC and foreign shortwave, 6 to 18
MC. Kit Model DT-5, Net §i4 1.95.

..$14.95

1949 MODEL
AC-DC KIT
$12.95

This is our latest and fin-
est AC-DC radio Kif. Re
ceives Droadeast, 540 to
1650 K. Has full length
illuminated stide rule
dial, Choice of Ivory or
Walnut  plastic  cabinet.
Ffull high efficiency 2
gang superhet circuit, with loop antenna. Ready
punched chassis, tull 57 PM speaker. Ivery part fits.
Lversthing furnished, including tubes, 128A7, 7.
12807, A5Z5 and 50L6, This kit will go togzether iust
like it \\oul(l ou the production line. Diagrawm. photos
and instructions are furni.shed. Shipping weight 9 lhs.
Kit model XA-49. Net §12.9

AMERICAN AND &
FOREIGN KIT |

$14.95

550 to 1600 KC
and 6 to 18 MC \
This radio kit is housed in an attractive grey opalescent
Incorporates a standard 2 paty
(330 to 1600 KC)
This kit

finished meral cabinet,
superhet circinit. Receives Broadcast
and roreign short wave (6 to 18 Megaeyveles),
1s complete, nothing else to buy: just :
Ready-punched chassi It will %0 toge
would down a production line. Has full 5
Complete with tubes: 12847, IZ8KT,

SULG.  Diagram, photos and instructions
Shipping weight 10 1bs. Kit model DT-5

20-WATT UTILITY AMP,
Bu:ld this 20 watt utility
110 volt AC, 20 watt power
amplifier. Ready punched
size 12 x 6 x 24
tas two input cir-
cnits. one mike and one
phono. Mike stage has 133
DI gain, for cxutal or dy-
namic mike. [l s and
tieble controls. 1) l;merl for use with I’M speakers;
8-16 ohmr outpur transformer, A'l parrs and eas
follow diagram rurnished. incinding tubes: 2—8SN7,
615, 2—6LBGA, 5Z3 It \IodeA 20-1L.X.

12s’(z7, 2575,
are furnished.
Net $14.95

KIT, $17.95

POWERFUL SINGLE
RECORD PLAYER Z-26.
Housed in an attractive
leatherette covered cvabinet
Latest 8 RP3 rim drive
motor and light weight pick-
up. lteadv wired and tested
707 tvpe tube amplitier.
Tone and volume control, 5"
P speaker (Alnico Vi. This
kit easi v slips together. Priced complete with tubes and
hook-up instruetions. Kit 2Z-26......... ...Net $9.95

McGEE RADIO COMPANY

October, 1948

Prices F.O.B. K.C.
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RADIO SERVICEMEN PAY LESS FOR PARTS AT McGEE

Buy this cartridge at near cost of the needle on

1 th needie S1.95.
A . high output. 5 to 7 volts.
1.-724A vet_51.69.
rice $1.39

Seoop price 51 39,

American cryshl cart
L-72. L-26. 1.-10, L-/O and
Qur leader G.E. variable reluctuaince vm
NJ-1 Nvlon cariridge with permanent.

RCA Magic-tone cell. with permanent sapphire necdle.

struction book included. A scoop at only $1.9

CRYSTAL CARTRIDGES AT
UNBEATABLE PRICES

o H t Has interchangeable needie same as used in _the QTM-3.
MLP-2 Replaces MLP-1 Astatic. i fie Reaular 88.00 hiet.

the punch in these record

ze. best v \lm.\ in Amonm Normal output volh"e Mounts like

1.- Oou 9 each. for $11.00.

|d" Scoop price $3.95,

but changeable needle.

Maodernization kit xeplnces 9500
AT

of old cartridges in RCA radio phonographs. blsnlt during 1938 and later. page in-

Scoop price,

will

$3.29.

2

Complete ervstal pickup with Astatic L-70 or
L-26 cartridge. .................. Scoob price §1.98
Complete erystal piekup with Shuve erystal
cartridge. ... ... ... ... Scoop price  1.98
Astatie curved arm, with 1 cartridge .md
permanent needle. .. 2.49
Choice of D-9 or
cartridgee.

with  Asratie
Seooyu price  1.98

pickup

G. I
RM-4

3595

G. I. RM-4 Heavv duty phono recording wmotor.
with turntable A scoop at $5.95
Deluxe 78 RPM ve phono motor, with

tutNtable. . i - - pe - - o mene s g - Special 2,95
Standard 78 RI'M with turn-

table. ......... .Special .95
Replacement motors for 90% of all automatic

record changers................... st 49. 2 for 2.79

SALE ON STANDARD TUBULAR
ELECTROLYTICS

Standard type nationally known brands of every day
replacement tuhular electrolyties with pig tail leads.
All fresh stock. Guaranteed one year.

18 mfd. 150 volt. ... 29¢ 50.\{30 mfd. 150V. 25

: ot .. 39¢ 000V e 59¢
o mid oo el e Sy i ¥
16 mrd. 450 volt.. 39¢ M lleor oo ©
30 mfd 450 volt.. 49¢ s“,,?,%p ml,,[l;f,,l,o‘.,lsg
20x20 mfd. 150 volt 39¢ volt. Long leads.
40x20 mtd. 150 volt 39%¢ Made by Indus-

50x30 mfd. 150 volt 49¢ wrial Cond. Co.... 49¢

VOLUME CONTROLS
FOR REPLACEMENT

SAVE!
NEW LOW PRICES

Regular manufacturers’ type with 115 inch split knurled
shaft. These controls fit 90¢% of all |ad|o sets.

300,000 ohm with spst switch 39¢. . . o for $3.50
500 000 ohm with dpst switch 39¢. .. ... 10 for 3.50
meg. ohm midget with spst sw, 39¢....10 for 3.50

'2 meg. or 1 meg ohm less switch 29¢. .10 for 2.50
Regular 3 inch <hait jobbiers stock controls at scoob

500 000 ohm with dpst switch for hattexv radio sets
and portables. 49c each. 10 for $4.5.
One meg, tapped with spst s“n.ch 49¢. 10 for $4.50.

SAVE 75% ON F.P. CONDENSERS

Sale of nume brands small fabricated plate electro-
Iytic condensers. Aluminunt can with twist mounting.
All fresh stock. One vear guarantee.

20 mfd. 450 volt, 20x20 50 voit...... 19¢
25

F.P. o ik, m 9¢ ’I) 150V. 25x25
40 mfd. 450 volt, ‘olt .. 19¢
Do) . 49¢ 50 mtd. 25 volt. [4c
20 150 volt.. ... 39¢

1nun\10 450 voli.

¥ 0 150 volt.
30x 5310 50x30 150V,

2 volt ... ...,
30x15: a0\30 300V.

S0V, B Ol e gepmc.g--. .
8x& 450 volt ...... 49¢ 30 ir 350 voit.. ... 29
40x20, 450 volt ... .. 69¢ 40x20 150 volt 200-
40\40 450 volt...... 69¢ 15 volt.. 59¢

8435 7 oo

Super value. IFolded Di-pole antenna, for I'AM and Tele-
vision. Complere with 60 feet of twin 300 ohm line and
4 low-loss stand-off insulators. This folded di-pole
covers frequencies 42 through 108 megacvcles. Trom-
bone action makes exact tuning to any one weak sta-
tion. Furnished with adjustable mounting bracket. llas
5 foot mast. Made for Stromberg-Carlson. Stock No.
Mt-300 —Net 54 95. \Velght 4 lbs Indmduall\ Dacked.

MAGNAVOX

A red hot McGee special.
type atito radio replacemnent speakers.
able by Magnavox.

6-7-8 INCH
AUTO SPEAKERS

Latest production field coil
Just made avail-
Every speaker guaranteed. These

stay put and take the wallop in car sets.
6 IN. SQUARE
7 IN. 4 OHM FIELD $2.98

4 OHM FIELD $2.49
8 IN. 4 OHM FIELD $2.98

A SPEAKER FOR YOUR EVERY NEED AT A BIG SAVING

POPULAR FIELD COIL AND PM's:

10" 4 oz. Alnico V magnet M speaker
10" 7 oz. Alnico V' magnet i*M speaker
12" 7 oz. Alnico V' magnet ['M speaker a0
For radio set and amplifier replacement use. 12"
15 watt, 8 ohm soice coil Alnico V PPAM a xcoop
for $4.95, 5 for $22.50.
47 450 ohm field speaker... ...................
sheiler. -
* 4 ohm feld ~p9a ier for auto sets
5’ 4 ohm feld speaker for auto sets
57 450 ohm field speaker, with ourput
to match single 50L6 tube. . . ... .
87 450 ohm field Tiah

with  outbut

trapsformer to maich single 6V6 tuhe. . . 2.25
8" 1000 ohm field dynamic speaker. 2.95
6” sauare 1000 olun field sveaker, with 7000 ohm

outbut transformer..........oo o 1.95
127 I1.C.A. 1000 ohm fleld speaker. ideal for (on

sole radio replacements. ... d 4.95
12" R.C.A. 450 ohm fteld speaker... ... ...... 1.95

| GENUINE GENERAL ELECTRICI
{ YGS-3 FM-AM SIGNAL GEN. l
|
|

$195.00 VALUE $ 50|
FOR ONLY 99

General [Llectric Signal Generator Type YGS-3. l-‘orl
FM and AM servicing. An RF oscillator with tunda- |
mental frequency range of 100 ke. to 150 me. An
FM oscillator with center trequencies of 1, 20 :nd 30
mce’s, and frequency deviarions of plus or minus 20,
300 and 750 ke. rspectively. A 1 mezacyele ervsia
calibrator and variable-frequeney audio oscillator.
These four unit< may be used indebendently or in
any logical combination by switching the front panel
controls.  Tube complement: 4-G6AKG, 1-6AG5, 1- \I“ I
1-6A16. 1-68N7, 1-6J6. 1-0006 and 1-5Y3. I
|m(‘eorenu]a1 $195.00 YGS-3 Signal Generator. .\'eti

[ 599.5

3%" 1 0z. Alnico V magnet PM speaker........ $ .99
171 oz. Alnico V magnet PM speaker. . .99
57 1 oz. Alnico V magnet M speaker. .. .99
5” 1.5 0z. Alnico V magnet I'M speaker 119
6 1.5 0z. Alpico V_magnet D'\l sheaker. 1.49
67 215 oz. Alnico V _magner PM speaker 1.98

1.5 oz. Alnico V magnet I’M speak .o 149
6x9” 3.16 oz. -\lmco Ay m.ignet PM speal\er ... 2,98

PM's WITH ADJUSTABLE CONES
617 2,15 o0z. Alnico V I'M. with adjustable
LEONE
)" 3.16 0z. Alnico V
2.15 oz. Alnico V
8”7 3.16 0z Alnico V PM,
PM's WITH OUTPUT ATTACHED
6167 1.47 oz. Alnico V_PM, with P1'50L6 output..$1.95
5” 147 oz Almico V. PM. with ’P50L6 ourput.. 1.95

. with adjustable cone. 2:98
with adjustable cone.. 2.98
w1th adjustable cone.. 3.98

57 1.47 oz. Alnico V M. with 50L6 _output.... |.49
51" Utah 2.15 nz. Alnico V magnet PM speaker.
with outsut transformer to mateh 3Q5 tube.... 1.95

_ 600 YOLT

. FAMOUS MAKE
TUBULAR COND.
AT LESS THAN HALF REGULAR NET

These tubular by-pass condenxers are second to none.
All molded plastic. Made hy a nationally known
builder of condensers. Branded and marked 600 volt.
You can't g0 wrong on these. Tuake 10% off these
prices in lots of 100 assorred.

TAKE 10% OFF IN LOTS OF 100

001 600 volt. .. ..... Te¢ .05 600 volt..... «. 9
065 600 volr. B 1600 volt . ... 10c
.01 Gun volt. 8¢ .25 600 volt. I5¢
.02 600 volt. . 8¢ .5 606 volt. i8¢
1600 volt for r condensers. 005, .00

.01, .02, .17¢ each

SURPLUS BARGAINS—NEW LOW PRICES

R.D.F. RECEIVER ......,.%19.50

MN-26C Compuss receiver. Brand new factorr car-
toned. This unit covers from 150 to 1500 ke.. inclu-
sive; in three bands. Complete with eleven tubes of
the 6 volt type 65A7. HSKT. 6176, ete. Ilas u 28 voit
dvnamoror built in. Thiz unit does not have & dial
inch]lde;l. MN-26C Net vprice $19.95. Only a few
available.

CATHODE RAY TUBES

5BP4 ... ... ... $2.95 7BP7 .. .. ... ..2.95
White Screen. 5FP7 2.95

........... 2.95

PE-101C DYNAMOTOR $2.95
D\n.unotor PY-101C.  Input volitage 13 or 26 volts
DC, at 1 or .3 ambs. Quiput voltuge 400 volts DC
at 135 and X volts at 20 Mils. 9 volts AC at
1.2 am Brand new ractory cartoned.

Shipmng
welght 13 lbs $2.95

MONTHLY SPECIAL
GAROD 9-TUBE AM-FM CHASSIS

Speaker  $59.95

MeGee's monthly  gpecial.
Garod 9 tube Dbroudeast
and FM cha: Powertul
transformer type. Twin lited

IE- IOIC N

The same chassis iy in-
corporated in receivers selling for $300.00, Wy not
install this in vour old cabhinet.

Compact construction makes this chassis adaptable 1o
most all console or chairside cabinets. Stock No.
LA-91 net with tubes amd 12 in. speaker. $59.95.

but a full grown radio.

12 FOR $2.39

Permanent phono needles. Save 75% on permanent
needles. Regular $1.00 retail seller. We bought 50,000
from a phono manufacturer, at a great loss; vour gain
gngg play precious point needle. 12 for $2.3Y, Worth

NEW APN-1 ALTIMETER ..$9.95

APN-1 Ladio Altimeter. A complete transmitrer and
receiver in one package: for the 420 mepracycle region.
These units are new and in perfect cendition; com-
plete with tubes VII-150. 5-128007, 2-12817, 2212116,
Only 100 to sell. Instructions are available for a few
units.  Weight 23 Ibs.

RCA M 2545

&hip hoard master ampli-
fier. 23 tubes including 2
66 and other 6 volt type
tubes. D B Meter. Built-in
tube checker. Designed tor
110 volts AC 60 cvcle use.
Has spare parts kit of trans
and chokes. Only those who
have worked with this am-
plifier will know its terrific
value. Brand new with
tubes, only $89.50. Cost
the gov. up in the thou-
sands.

ELECTRONIC
MEGAPHONE

SCOOP PRICE
$34.95

Only 109 of these Brand
New Electronic Megaphones
to sell. You may see these
listedi at a lower price, but
ours are new and guaran-
teed to work. Ambpliier
straps on shoulder, then
just _hold megaphone and
speak into mike, mounted
on rear of projector. Puil
swireh to wn on dry bat-
tery operated amplitier.

McGEE RADIO COMPANY

WRITE FOR CATALOG
PRICES F.O.B. K. C.

www americanradiohistorv. com:

SEND 25% DEPOSIT— BALANCE C.0.D.
1225 McGEE ST., KANSAS CITY, MISSOURI
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GENERAL ELECTRIC BC-645A l

450 MEGACYCLE TRANS-RECEIVER
With Citizen Band-Conversion
Schematic

1000 TO SELL AT LESS THAN
THE WORTH OF THE TUBES
BRAND NEW

A small complete Transmitter and superhet receiver. for the {70 mef,m(\rle
band. Diagrams for building AC power xnpplv and (on\emon tun ished.
Ideal for MOW, CW or phone. The tubes (4-T1°7, 4-TH7, 2-TE6, 2-6F6, 2-455
and WE-316A) are worth more than our sale |)rico. BC-61H 1.1, uni( $9.95
each., Two tor $19.00. Extra WE-316A tube 99c. 1‘7 volt DC dynamotor
(furnished all power) $2.95. BC-645 shipping weight 25 lbs.

BC-845A $795 EACH Igv: $'|500

2 METER ‘ SCOOP
TRANS- 110 Mega-
REC. le R
ARC-4 cycle Rec.
$12.95 733D

$695

BC-733 D Localizer Receiver
FFreq. 108-116 Mc: Tube complement ;
7, 2—128RT7, 1—

2—128G7, 3-

FOUR CHAM\ELa CRYSTAL CON-

TROLLED AR for VIS frequencies
140 to 144 megac There are T tubes |
in the transmitge t\\o IBTH, twn GV

and two 616, section
13 tulx WO BALT, Cthree 12507010 tubes—1-—128Q
two Q7 and two l'Al() “The unit 5 12A6, 1—AHTGI.
actually two receivers and one transimitter | 7974 Now only $6.95
in one piece. One recciver is for stanid 0 f RIS Y| =oALy Bl s g A
by use.  Has bnilt on dyvnamotor for ’4‘ BRAND NEW. A RED HOT VALUE.

i

volt DC operation. “l compiete \\uh' —_ - . =welseiien
BC-1206 $4.95

tubes and four crystuls and dynamotor.
1lams convert this for two nwerer operation.
Tt's a =coop at this price. Used, hu? good
condition, Weight 30 Ihs,

= -— BRAND
PACKARD NEW
BELL Amp RECEIVER
195 TO
BRAND 420 KC
NEW

| Dexigned to receive A-N beam signals.

i - . 21-28 vde. Tube complement: 14H7,
Brand New Packard Bell re-amplifier, | 14A7, RF, 11H7, 14J7, 14A7, 14HT.
with tubes 68LT and 28D7. In handy | [ amplifier; 14R7, detector and lst
size case 57 x 47 x 7", With instrue- | audio; 28D7. output, 195 to 120 KC
fion book. Weight 4 lbs. A scoop 17 high x 47 wide x 6% " long. Weight
at only $1.00. tolhs,

SCOOP 255 2

TRANSMITTERS

in tuning unit: that should be eaxy to get for
transmitters
ix worth our sale price.
even to tear up for parts, its a buy.
65 Ibs.

Brand new BC-223 army transmiitters tfor phone or
2-801 tubes. which are readily available in war sur

are new in wood crittes. The 2”7 3 ampere RF current meter
You should not pass up this transmitter scoop;
Only 100 to seil.

OVER

AUTO PILOT, SALVAGE SCOOP

less than 8

FOR THE HOTTEST
BUYS IN WAR SURPLUS!

$I 49 EACH TF\Zg $249

HAS 6 HIGH RESISTANCE RELAYS
Auto pilot amplitier salvage scoop.
sistance relays that operate in tube plate circuits on
mills.  Also 4 controls.
ete. Less tubes. Used hut in good condition. Weight

3 - B4 12 by, Nrock

lias 6 high re-
Choke cond.,

No. C-1T. Net $1.49; two for $2.49.

nd
Opm ates on 28
< 80

AM-61
INDICATOR
AMPLIFIER
Has 15-Tubes
A SCOOP
at Only

$995

BRAND NEW

AM 61A indicator Amplifier. DPrand new
factory eartoned. 28 volt DO Blower
and tan. 2 2mfd 1000 volt cond.
Jhomtd. 1000 volt cond. and many
olhex puvx Complete wiith 15 tubes, 7
VIR 1035, AY3, 3 6SLT, 8016, As a

e ttem this is a RED Hot Buy. The
tubes are worth more than our price
\Veiuhr an lh\ \'Pt $9 95

NAVY-GLIDE PATH $'| 00

Salvage »

SCOOP

BRAND 1.
NEW -

Navy Model ZA Glide Path Receiver. Re-
TR 1-GO6 tubes, A real salvage scoop.
Transtormer. cmmnh and handy alum-
inmm case, 70N x 1270 Al In zood
condition. Wm'vln 7 1Ibs. Scoop price
$1.00

NEW

$395|

SCR-glg RADIO ALTIMETER, $24.95
Complete, New, with 29 Tubes

Famn\w SCR
ned.  Worth nvol( 8900.00. Made by RCA. Complete

318 A Alumeter. Brand new factory car-

in the 500 MC region.

nitter, receiver, power

altitude up (o

Complete with
51°8, 23

scope md

olts,
GSJ7A .
5 56, nd 3 in.
N ‘hot scoop ﬂt only $24.95 com-

plete. Weight '7(7 Ihs.

CRYSTAL
CALIBRATOR
For Collins

Auto Tunme, etec.

$100

tube crystal calibrator; gives 50 KC
heuat notes tor transniitrer dml calibration.
Requires 2080 KC erystal and 2-128L7 and
125A7 tubes. A handy item to have. The
coils are worth more than our mle price,
Wt 4 Ib~ A seuop price fol SI

BC-310 B RECEIVER
While They Last, $20.00

Bendix Radio Compass Receiver only. 3
Band, 150 to 1506KC: has 14 volt dyna-
niotor, 12 6 volt type tubes and <8 meter.
Al) in good condition. Scoopr price $20.00.
Can be easily changed tor 110 volt oper
ation.

INTERPHONE AMP $1.00

s 37
ONLY 250 sy

' Somt
TO SELL %® “ﬁ
Brand New ,,&__; W

AM 2G interphone awmplifier. This unit is
nice for parts salvage and the aluminum
e is usable ror receiver building etc.
Nize Olx4lexh. Has two transformers.
four tube sockets, three fllter condensers,
three position panel switch. togele switeh,
and many small parts. All are in nerfect
condition.

3” SELSYN INDICATOR

Works on 16 to 23v. 60 cycle

Two for
$245 $4.45

EACH

Cw. Requires 3-16 and
plus.  Shipped less plug-
a4 dollar or two. These

=

Shipping weight

CARBON HAND MIKE, 89c

Army carbon hand wmwike with
push-to-talk switeh, cord and
plug.  Brand new aml ractory
cartored. \While thm 1 89c¢c
each; two for $1.59; ten for
$6.50.

80 METER COMMAND RE

BRAND NEW 454—3 TO 6 M.C. REC., $4.95

We have a few of the popular 30 meter 3 to 6 me command receivers in factory
cartons.  Brand new complete with all 6 tuhes. Better place your order

Weight 8 Ibs.  New BC-451 $4.95, each.

BRAND NEW 458 TRANSMITTER, $5.95

NEW BC-456 MOD-
ULATORS $2.49
A SCOOP L.t 8
Brand new modulators

with tubes, VIR-150, 1215

and 1625, Built for the BC-457 and BC-458 com-
mand transmitters.  Less dynamotor $2.49. Kcoop. We have a few hu
Used BC-156 moduldlor with tubes and 28 volt | less tubes; used and cases

$5.95 each. _
Used command tiriple receiver
.99 cach.

s,
I 55.95 eacl.  Weight 11 Ibs. A

.99 cuch.

dynamotor $2. | parts. Sorry, no chioice of frequencies. $1.79 each. |

()ul\ a  féew  hundred  brand  new
458 5-T me cominand  transmit
complete with tubes, to sell at | Fer

Used command twin transmitter rack with shock mounting

SALVAGE RECEIVERS $1.79 ==

WHEN ORDERING—Send 25% denosit, with C.0.D.
orders,  Nend

C.

nosw.

few 13C-457 4-3.5 new go at A

rack with shock mounting

£
3

$12.95 each.

PULSE FORMING NETWORKS
Used in =mull radar modulators. available in three sizes,
67 ohamis hmpedance, T.5 Kilowatt rating.
11-603, one niicro second. 200 putlses per second. s 1.00

11-601. three micro seconds. 200 pulses per second. 2.00
11-602, 16 micro seconds, 60 bulses per seeond. .. .. 3.00

BC-654
TRANS-REC

$12.95
™0 $25.00

P —

3C-654 Portable Transmitier and Receiver. 7 tube super-
ei and

Furnished with all 13 tubes (low drain batiery
3 Linits have heen used but are in good condition.
C-654 weight

6 tube transmitter. Covers from 3800 to

530 Ibs. One of our hest surplus salues.

two for $25.00. Vibhrator pack for 6 or 12

volt upuatmn $1.95, extra.

ndred BC-153, 454, 455
bent. but still good for | g5,

full remittance with order less than

On parcel post orders, include ample postage.
Any exrra amount will be refunded.

McGEE RADIO COMPANY

October. 1948

WRITE FOR CATALOG
PRICES F.0.B. K C.

SEND 25% DEPOSIT—BALANCE C.0.D.
1225 McGEE ST., KANSAS CITY, MISSOURI

5
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Ready NOW at NEWARK
PROJECTION TELEVISION

BY TELEVISION ASSEMBLY COMPANY

520 Sq. Iinches...20x26’/ Screen

Complete with All Parts and Rack

TELEVISION
ﬁSSELMBW £

IT'S HERE . . . The Sensational New PROJECTION
TELEVISION ASSEMBLY that’s comparable in per-
formance to the most expensive deluxe installa-
tions! Television Assembly Co. presents a truly

remarkable unit . . . 520 Square Inches . . . on a
fine 20" x 26" Eastman Kodak Screen. . . . All
parts pre-wired, tested and aligned . . . ready for

final assembly! It's an ideal unit for custom or home
installation ‘at a price within the reach of all. For
brilliant, true glare-free, sharp black and white
pictures this model has no equal. Incorporates all
the newest, tried and tested developmenis in a
circuit that defies comparison for simplicity, qual-
ity, performance and service!

LIST PRICE WRITE FOR SPECIAL

$1299 DEALER PRICES

NEWARK IS FIRST to offer this amazing “giant size”
Television Receiver for a price you'd pay for much
smaller size receivers. This is the first time a unit
of this type has been available. You get every-
thing you need . . . in Assembly Form . . . includ-
ing all the deluxe equipment listed (left)
incorporating the finest components available in
an ingenious circuit that is the result of, years of
research by outstanding engineers in the industry.
This is a Big Opportunity to "Cash in” on the Big
Demand for large size Custom Installations! You'll
be thrilled by its remarkable performance! And it's
so easy to install!

OUTSTANDING FEATURES INCLUDE the famous Dumont
Inputuner which tunes continuously over 13 Chan-
nels and the entire FM band, and the Genuine
Bausch & Lomb {:1.9 Projection Lens. Metal Rack
measures 66Y:° high in front — 48%" in rear, 30%"
wide and 23%2" deep. This unit is guaranteed to
operate to your satisfaction when the simple
instructions are followed. Shpg. Wgt. 90 lbs.
Cat. No. A-19810,

ORDER TODAY FOR EARLY DELIVERY]

36 R.C.A. TUBES
DUMONT INPUTUNER
12" P.M. SPEAKER
Pre-wired & Pre-tuned
Picture L.F. &
Sound I.F.
Pre-wired 30 KV
Tripler Fly Back
Power Supply

Eastman Kodak
Projection Screen

Aluminum Coated
Top Mirror
Bausch & Lomb
f:1.9 Projection Lens
Metal Rack and
Picture Frame

-

™

=3

. USE NEWARK’S NEW
TV FREE SERVICE
LABORATORY!

All our Great Stores have this
complete unique service avail-
able to our customers . . . to
Test, Service, or Align any Tele-
vision Receiver purchased from
Newark. A specially trained TV
technician always in attendance.

NEWARK’
JusT

s NEW
out!

&
5

SEND FOR

CHICAGO

323 W. Madison St.

ELECTRIC COMPANY. inc. :
New York City Stores: 115-17 W, 45th St. & 212 Fulton St.

NEW YORK

Offices & Warehouse
242 W.55h 51, NY.19

www americanradiohistorv com
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( Wide-Band Amplifiers
(Continued from page 59)

| S —

’ indicated on- an oscilloscope or volt-
meter connected at a point following
the video detector. In a properly de-
signed amplifier free from regenera-
tion there is no interaction between
stages during tuning, and the align-
ment is accomplished with ease.

It should be noted that in the stag-
| ger-tuned amplifier the over-all band-
width is determined only by the
response characteristics of the individ-
ual stages, and is not affected by the
gain of any stage. Therefore, as the
mutual conductance of the amplifier
| tubes changes during use, or as the
gain of any stage or number of stages
is varied by a manual gain control or
a.g.c.,, there is no change in the over-
all response characteristic provided
there is no change in the bandwidth of
each individual stage.

[ Design Procedure

G
I Gain bandwidth product =

The first step in the design of a
stagger-tuned amplifier is to estimate
the over-all gain and bandwidth re-
quired. The available gain for each
single-tuned stage is then calculated
by:
omC 1)
G, is the mutual conductance of
the amplifier tube, expressed in mi-
cromhos, and C is the total tuning
capacitance of the circuit in micro-
microfarads. The gain bandwidth
product is expressed in megacycles.
The bandwidth referred to here and
throughout this article is the fre-
quency interval between points 3 dec-
itels down from maximum gain.

The minimum tuning capacitance ob-
tainable in a carefully designed stage
is about 5 pufd. more than the com-
bined input and output capacitance of
the amplifier tube. Therefore, a stage
using a tube which has a G» of 3000
micromhos, and a combined input plus
output capacitance of 14 pefd. would
have a gain bandwidth product of
5000/ (27X 19) =42 mc. The stage gain

Fig. 4. Attenuation curve of the amplifier
shown in the schematic diagram of Fig. 5.
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Thousands of Radio Service Technicians are right! They've found
the way to quicker, easicr, more profitable servicing. Join these
thousands of successful money-making Servicemen who have
switched to PHOTOFACT Service Data. Learn for yourself how
this accurate, easy-to-use, practical data saves you time, makes your
work casier, helps you earn more. PHOTOFACT gives you 100%
useful service data—every photograph, every diagram, every bit of
information helps you do a complete job. You owe it to yourself to
switch to PHOTOFACT. There’ll be a big difference in the time you
save and the bigger profits you'll earn every single working day.

PHOTOFACT VOLUMES
The Preferred Service Data

Bring your file of post-war receiver Service Dara right
up to July, 1948! Here’s the most accurate and complete
radio data ever compiled—preferred and used daily by
thousands of Radio Service Technicians. Includes: Ex-
clusive Standard Notation Schematics; photo views
keyed to parts lists and alignment data; complete parts
listings and proper replacements; alignment, stage gain,
circuit voliage and resistance analysis; coil resistances;
record changer service data, etc. Order Volume 4 today
—keep vour Photofact library up-to-date—it’s the only
Radio Service Data that meets your actual needs!

Vol. 4. Covers models from Jan. 1, 1948 t0 Julv 1, 1948
Vol. 3. Covers models from July t, 1947 to Jan. 1, 1948
Vol. 2. Covers models from Jan. 1, 1947 to July 1, 1947
Vol. 1. Covers all post-war models up to Jan. 1, 1947

Your Price
Each Volume,
in Deluxe Binder

518%

1947 Record Changer Manual

Nothing like it! Complete, accurate

v s NWINIINT CIIVE

S The Amazing

Radio Industry RED BOOK

Replacement Parts Buyer’s Guide

NOW —stop wasteful hunting through doz-
ens of incomplete parts manuals. The RED
BOOK tells you what you need to know
about replacement parts for approximately
17,000 sets made from 1938 to 1948. In-
cludes complete, accurate listings of all 9
major replacement components—not just
one. Lists correct replacement parts made
by 17 Jeading manufacturers—not just one.
Covers original parts numbers, proper
replacement numbers and valuable instal-
lation notes on: Capacitors, Transformers,
Controls, IF Coils (including Pcak Fre-
quencies), Speakers, Vibrators, Phono-
Carwridges. Plus—Tube and Dial Light
data for each receiver, and Bartery re-
placement data. Get a// the right answers
in the RED BOOK. 440 pages, 5395
8% x 11; sewed binding. ONLY ..

data on over 40 post-war models.
Exclusive exploded views., photos
from all angles. Gives full change
cycle data, information on adjust-
ments, service hints and kinks, com-
plete parts lists. PLUS—for the first
time — complete data on leading
Wire, Ribbon, Tape and Paper Disc
Recorders! 400 pages; hard cover;

Receiver Tube Placement Guide
Shows you exactly where to replace each
tube in 5500 radio models, covering
1938 to 1947 receivers. Each tube lay-
out is illustrated by a clear, accurate
diagram. Saves time—eliminates risky
hir-and-miss methods. 192 pages, com-
pletely indexed.

N/ DY 371 130005 00 Cesens 0000000

Dial Cord Stringing Guide

The book that shows you the one right
way to string a dial cord. Here. in one
handy pocket-sized book, are all avail-
able dial cord diagrams covering over
2300 receivers, 1938 through 1946.
Makes dial cord restringing

Subscribe Regularly to
PHOTOFACT Folder Sets

Here’s the most accurate and com-
plete Radio Data ever compiled—
issued regularly two sets per
month. Keeps vou right up-to-the-
minute on all current receiver pro-
duction. Packed with extra help—
full PHOTOFACT data on Auto-
matic Record Changers—com-
munications receivers—amplifiers
—plus new PHOTOFACT Tele-
vision Folders—exclusive, uniform
coverage of popular Television
Models. data proved best by ac-
tual service clinic experience. Sub-
scribe at your Jobber today, for
rezular monthly issues. 5]50

FREE Cumulative Index

Send for the FREE Cumulative Index to
PHOTOFACT Folderscovering a//post-
war receivers up to the present. Youwll
want this valuable reference guide to
the Radio Service Data preferred and
used by thousands. Helps you find the
Folders you want quickly. Get thisIndex
at vour Jobber or write for it today.

Maoail This Order Form

to HOWARD W. SAMS & CO., INC.
2924 E. Washington St., Indianapolis 7, Indiana

[J Send the RED BOOK. $3.95 per copy.

[J Tube Placement Guide, $1.25.
[ Dial Cord Stringing Guide, $1.00.
[J Send FREE PhLotofact Cumulative Index.

.BOOST _YOUR EARNING POWER!

My (check) (money order)for $........ enclosed.

Send PHOTOFACT Volumes in DeLuxe Binder:
O Vol4.OVol.3.[JVol. 2.[JVol. 1 ($18.39 each).

[J Automatic Record Changer Manual, $3.95.

jobs quick and simple. ONLY .. $l oo PER SET, ONLY . . .. Namire. .. qonoi s e ome oo s oo og WA e e eegm
Address.... . ... e

HOWARD W. SAMS & CO., INC.
CrlyX oy aide—= Bt v n ol E e arys State.........

INDIANAPOLIS 7, INDIANA

Oc¢tober,

1948

— A— _



www.americanradiohistory.com

HARVEY

FM TRANSLATOR
General Electric Model XFM-1

Post-wor version
of the old G.E. J.F.M-90
Translator which was used and enjoyed by

tens of thousands of discriminating radio
listeners.

Covers 88-108 mc range, dial 12 inches
long, uses guillotine tuning for highest ‘
efficiency, high stability. Designed for ex-
port, has power inputs for 110 to 250
volts, 50/60 cy. Used in conjunction with
good audio section or separate amplifier
will provide best FM listening you ever ‘
heard. In attractive natural walnut cabinet ‘
—10%" high x 15%" wide x 11%" deep, |
complete with 8 tubes. Tropic-proof con-
struction. Quantity limited, no more avail-
able. Get your order in while they lastl
Special price $49.50

GE PRE-AMPLIFIER

Just arrived in stock, the new GE Phono-
graph Pre- Amplifier with built-in power
supply for use on 105-125 V. AC only.
Does not use AC.DC type power circuit,
has self-contained power, transformer and
is completely isolated from power line. For
use with GE Variable Reluctance Cartridge.

Net.....ooo0eaee

MICRO-GROOVE CARTRIDGE

Get set to use
thase new
micro-groove
records. All
youv need is
this new Pick- l
ering Diamona |
Point cartridge
with the 1-mil
stylus. Pickering
cartridge  fits your
present arm. With this accurately -shaped
diamond stylus you can play the new
micro-groove records at once...$36.00 |

(4

All prices Net, F.O.B., N.Y.C. i
Subject to Change Without Notice

Telephone: LO 3- 1800

e
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103 West 43rd St., New York 18, N. Y.
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CONVERTER
QUTPUT

e
T T

Ri

Al

+250V.

T0
VIDEQ
AMPLIFIER

R? Ri3
—BIAS
R4 RIS
“va Vs
RFC3 RFC4
Tzl T2z SSVIAGC
a1 SE]
i a 1 l',
R —100.000 ohm, V5 w. res. C. Cs Cs. Coo C1, Cop Cigo Cip, Cias Cuy Cise
R.. Ry. R,-—47 ohm. V5 w. res. Ci7. Cig, Cog, C.o. C., Coo—I1500 pufd. mica
Ri, R, Rii, Ryy—1000 ohm, Vo w. res. cond.
R,. .—4700 ohm. > w. res. L,—2.1 ph. slug-tuned i.f. coil (25.4 mc.)
Rr, Ru, R- Rl,-, Ry, Rige—10,000 ohm. Yo w L.—2.6 ph. slug-tuned i.f. coil (23.1 mc.)
L—2.9 ph. slug-tuned 1f coil (22.1 mce.)
R|1—3300 ohm, V5 w._ res. L,—2.8 ph. slug-tuned i.f. coil (22.4 mc.)
R\s—100,000 ohm pot. L.—100 ph. r.f. choke
R,y—220 ohm. Y5 w. res. RFC,, RFC,, RFC,, RFC4——.3 uh. r.f. choke
R..—2700 ohm, V5 w. res. 4—7AG7 tubes
Cy, Cyi Cs, Ciay, Cia—470 pufd. mica cond. 1—7 A6 tube.

Fig. 5.

Schematic diagram of a video if. amplifier based on a staggered-

quadruple design. The attenuation curve for this amplifier is shown in Fig. 4.

would be 14 for a 3 mc. bandwidth,
10.5 for a 4 mc. band, etc. From this
it follows that an over-all gain of 1000
can be obtained with a bandwidth of
42 mec. using a staggered-triple am-
plifier made up of three such individ-
ual stages.

If it is desired to use several stag-
gered-pairs or triples in cascade it is
necessary to take into account the
narrowing effect of many pairs or
triples on the over-all bandwidth. For
example, if in the design of a 6 stage
amplifier made up of 3 staggercd-pairs

Table 3.

in cascade, the over-all bandwidth is
to be 2 mec., then, from Table 2, each
staggered-pair must be designed to
have a bandwidth of 2/0.71 or 2.8 mc.
After determining the number of
stages necessary to obtain the desired
over-all gain and bandwidth, the fre-
quency and bandwidth of each tuned
circuit is found (Table 2). The induc-
tance for each stage is calculated from
the resonant frequency equation:
1 8
f e T,
27V LC

Data for use in designing amplifiers in which the

ratio of over-all bandwith to center frequency is from .1 to .3.

=3 I

Center Frequency

Over-all bandwidth =

Stages
Staggered-Pair é
Staggered-Triple é
3
Staggered-Cuadruple é
3
4
Staggered-Quintuple é
3
4
5

\f.f. where f, and f, are the ower and upper
frequency limits of the passband.

Af, and Af/f, = § (dissipation factor).

Individual Single-Tuned Stages

Frequency Dissipation
Factor
£, (1 + .358) 715
£,/(1 + .3508) 118
£, (1 + .439) .56
£, 5
£0/(1 + .435) 55
£, (1 + .469) .385
£, (1 + .199) 925
£f,/(1 + .195) 925
f,/(1 + .465) .385
£, (1 + .485) 315
£, (1 + .299) .81s
fo 5
£o/(1 + .299) 815
£,/(1 + .483) 315

From Wallman

www americanradiohistorv com
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OWER, fidelity and a price that will amaze
Pyou for a speaker of this exceptionally high
quality—it’s the G-E 1201.

It's a wide range speaker with the frequency
response stretched out at both ends of the curve
to give intense realism, smooth, full lows and
“high fidelity.” A curvilinear cone is employed:
to provide this extended frequency response.
Alnico 5, 14% ounces of it, gives high sensitivity
and smooth response.

The moving parts in the speaker assembly are
ruggedly designed to take high power without
damage to the speaker in any way.

Note: Frequency response 50—13,000 cycles.

For complete information on this outstanding
speaker write: General Electric Company, Elec-
tronics Park, Syracuse, New York.

GENERAL @

October,

ELECTRIC



www.americanradiohistory.com

Here's a

SENSATIONAL BUY!

COMBINATION
INTERCOM & RADIO

1 A REAL MONEY

"Customers Say—

“Intercom alone is worth

MAKER FOR YOU

your low price.
You get free a
6 #ube radio in
this deal plus

real utilityl”
—

Master Intercam
Station, Including 6-Tube Radio

intercom
Sub-Station

Combines a tap-quality 6 tube superhet receiver,
plus office or home intercom system in handsome
walnut-veneer cabinets. Hi-Amplification 3 tube
intercom permits instant communication between
radio-master and up to 4 remote sub-stations. Any
remote station can call the master while radio is
playing; call can be returned to any remote station.
Operates on 110 volts AC or DC.

I¥'s hoandsome—lt's easy to install—It's ‘easy to use!
Price Includes Radio Master, ] Remote, 50’ wire

Original retail price was $ 2 99_5

$84.50 with 4 remotes. Buy
from RSE and SAVE OVER
50%.
Brand new—only 400 avail-
able. Extra Remotes—$3.95
MIDGET ).F. TRANSFORMERS
Back again—b lar d d!

RSE scores again with a new and better
I. F} 400-500 KC range—1%" square x
3" high—ceramic based mica trimmers—
high gain iron cores—pep up old receivers,
ideal for new construction—and now avail-
£ able in either input or output types—for
| peck performance! Individually boxed

in the colorful RSE carton. List price $2.10.
LR1—input; LR2—output;

Y pop

Specify Type.
Matched Egg Crate
Each Pair ‘Dozen of 100
36c 69c $3.95 $29.00
R VOLUME
CONTROLS

® Our own private brand—made by

a notionally known manvfacturer, ® The
same kind that net for $1.09. ® Noise-free carbon con-
struction, standard shaft and bushing. ® Individually
boxedinourcolorfulcartoncarrying theRSEequality seal
of appraval, @ Complete with switch, fullrange of sizes.

10 M ohms 100 M ohms

15 M ohms 250 M ochms  each 59(

25 M ochms 500 M ohms

50 M ohms 1 Meg ohms

2 Meg ohms pEEATO ss 50
asstd. °

500 M Knurled Shoft
500 M ohms less switch, 39¢ each, 100 for $35.00

TUBES

“The All-American Five”
Here they are—the fastest movers
ever made—at RSE's long discount,
Brand new, tested top-grades with
regular RMA guarantee. Individu-
ally boxed in eye-appealing
cartons. Know your supplier—his
reputation. Shoot us an order to-
day—watch your profits zoom to-
morrow!
12SA7GT .. .65 12SK7GT ..65
35Z5GT ... .49 50L6GT .. .65
“All-American Kit", one each of above . . $2.98

% ORDER INSTRUCTIONS

Demand This
Seal of Quality

125Q7GT. ..59

Minimum order—$2.00, 25% de-
posit with order required for all
C.0.D. shipments. Be sure to include
sufficient postage—excess will be
refunded.

Orders received. without
postage will be shipped
express collect. All prices
F.O.8. Detroit.

SUPPLY &

bY.NA1TA
KRVIV

ENGINEERING (O., Inc.

.89 SELDEN AVE.
80

DETROIT 1, MICH.

One of the many commercially
available reactance calculators (e.g.,
Fig. 3) will prove useful in determin-
ing the values of L, X, and R which
are necessary to complete the design.

| An example shown on the chart is for

an individual stage in which the reso-
nant frequency is 20 mc., C is 20 pufd.
and the desired bandwidth is 1.7 mc.
The value of inductance read on the
chart is 3.1 ¢h. The resistance load for
a single-tuned stage of specified band-
width is independent of the center fre-
quency (from Eqt. 1) and is calculated
as equal to the reactance of the tuned
circuit capacitance at a frequency
equivalent to the bandwidth. Refer-
ring to the chart, the design bandwidth
is 1.7 mc. and, since C = 20 ppfd., R
(= X. at 1.7 mc.) is 4500 ohms. The
load resistor used in the tuned circuit
will be higher in value than the calcu-
lated R because there are coil and
tube losses in parallel with it which
must be taken into account. If equip-
ment is not readily available to meas-
ure coil “@Q” and tube losses, they can
be estimated, and the exact value of
the resistor load determined by meas-
uring the bandwidth of each stage
after the amplifier is completed.

Staggered-Quadruple Video LF.
Amplifier

The circuit schematic for a video i.f.

amplifier based on a staggered-quad-

ruple design is shown in Fig. 5. The

attenuation curve of the amplifier is

. shown in Fig. 4. The amplifier has a

gain of more than 10,000. It was de-
signed for an experimental television
receiver using the intercarrier system
of sound reception, and no traps were
used at the adjacent and associated
channels. The use of resonant traps
tuned to frequencies near the pass-
band of a stagger-tuned i.f. amplifier
may necessitate slight changes in the
design frequencies and resistor loads.

Gain control is applied to the first
three stages of the amplifier by vary-
ing the control grid bias applied to the
amplifier tubes. When the control
grid bias of a high G. tube is changed
from its normal operating point to a
point nearer cut-off, the input capaci-
tance of the tube decreases and its in-
put resistance increases. Since the
tube input capacitance and input re-
sistance are factors in determining the
resonant frequency and bandwidth of
each stage, the over-all bandwidth of
the amplifier will change to some ex-
tent as the grid bias is varied to effect
gain control. In order to minimize
this change, unbypassed cathode re-
sistors are employed in the stages to
which gain control is applied.

Regeneration in the amplifier is re-
duced to a negligible amount by shield-
ing each coil, and by inserting filter
elements in the power leads to prevent
feedback from stage-to-stage and over-
all. Small chokes are used in the fila-
ment leads in combination with bypass
condensers at each socket to prevent
feedback through filament circuits.
Resistor-capacitor elements make up
the filters in the plate, screen and grid
bias leads.

The design ¢utlined in Table 2 is not
applicable to amplifiers in which the
over-all “Q” is lower than 8 or 10. The
staggered-quadruple described has a
bandwidth of about 3 mc. and a center
frequency of 24 mc.,, and this repre-
sents about the practical limit of use-
fulness of the design data listed in
Table 2. More accurate data for use
in designing amplifiers in which the
ratio of over-all -bandwidth to center
frequency is from .1 to .3 is listed in
Table 3.

REFERENCE
Wallman, Henry: M. I1.T. RADIATION
LABORATORY REPORT No. 524
_E_

Tuning range 87.5 to 108.5 mega-
cycles. Positive mechanical drive—
no backlash. 180 degree dial ro-
tation. Image ratio is 1000-1 mini-
mum. Input matches 300 ohm line.
There is no perceptible frequency
drift from a cold start. Tracking
error is 3 DB or less.

Intermediate frequency to be

392 State Street

MODEL FMF-3 TUNER
FRONT END

RADIO TUNING DEVICES

Fm

Fim

used 10.7 megacycles. Tube com-
plement: 6J6 grounded grid R. F.
amplifier, 6AGS5 mixer, 6C4 local
oscillator. Units are completely
aligned at factory. Chassis size
42" x 7 Va” . Voltage requirements:
6.3 volts at .45 amp, 100 volts.
See your jobber or write for further
information.

Stamford, Connecticut

www americanradiohistorv com

RADIO & TELEVISION NEWS


www.americanradiohistory.com

October,

1918

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND
PERFECTING FOR CONTINUED IMPROVEMENTS
AND ECONOMIES IN TELEPHONE SERVICE.

| T [P TS ey

Switches in small offices do

o distant operator’s bidding.

IT TALKS WITH FINGERS

For those who want to talk, Bell Lubora-
torics scientists developed the telephone. For
those who prefer the typewritten message,
they developed TWX — Teletypewriter

Exchange Service.

Fingers on a keyboard send your message
to be tvped by one or scores of other tele-
typewriters selected at your request from
the 21,000 instruments connected to the
Bell System’s nationwide TWX network.

As in telephone service, your TWX con-
nection is set up through switching systems,
manual or mechanical, as best may serve.
And over long distances your message travels
economically with many others on the same
pair of wires. All these technics are prod-
ucts of Bell Telephone Laboratories research
in the telephone art.

TWX is today a vital link in the nation’s
chain of communication. And year by year
it benefits from the steadv growth of the
telephone system which carries it.

81
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I. F. TRANSFORMER

The Hammarlund Manufacturing
Company, Inc. has introduced the
Type SS-50 double permeability tuned
i.f. transformer which is designed to
be operated in the region of 50 kc.

Because of its small size and ex-
treme selectivity, the new transformer
is especially suitable for use on an
“outboard” if. strip. In conjunction
with almost any reasonably stable
communications receiver, it provides

razor sharp tuning and freedom from
interference, according to the com-
pany.

A single i.f. stage using two of these
transformers will provide the follow-
ing attenuations: 6 db. at .8 ke. band-
width; 20 db. at 1.4 ke. bandwidth: 40
db. at 2.8 kc. bandwidth; and 60 db. at
5 ke. bandwidth.

The transformer utilizes a pillar-
type construction with heavy bakelite
mounting platforms to support the
coils rigidly. The coils are wound with
litz wire and are encased in a pow-
dered iron cup, assuring maximum Q"
and gain. The unit is shielded by an
extruded aluminum shield can of spe-
cial design. Over-all dimensions are
176" x 1%7” x 33",

The Hammarlund Manufacturing
Company, Inc. will supply additional
information on the Type SS-50 upon
request. Address the company at 460
West 34th Street, New York 1, Ncw
York. -

ROTARY BEAM CALCULATOR

A boon to amateurs has been pro-
vided by Gordon Specialties Company
of Chicago in the form of a Rotary
Beam Antenna Calculator which takes
all the guesswork and mathematical
computations from the job of figuring
beam elements.

The calculator is in the form of a
slide rule and operates easily. The
frequency is set on the “A” scale and
then on the “B” scale is read wave-
length, director length, driven element
length, and reflector length. On scale
“C,” the correct values for half wave-
length and wavelength are given while
scale “D” provides data on element
82

spacing in feet opposite chosen wave-
length spacing on scale “E.”

These handy calculators are moder-
ately priced. Further details can be
secured by writing Gordon Specialties
Company, 542 South Dearborn Street,
Chicago 5, Illinois.

STACKED ARRAY

Ward Products Corporation has an-
nounced the new Model TV S-6 stacked
array for television applications.

The new antenna is said to provide
an improved signal for TV reception
in remote installation and at poor sig-
nal locations. The improved signal
strength is due to the stacking of two
of the company’s popular antenna
models into a single unit with the cor-
rect half-wave spacing.

A special feature permits complete
adjustability for orienting even though
the bays are stacked. Pre-assembly of
component parts saves installation
time and expense.

Ward Products Corporation, 1523
East 45th Street, Cleveland 3, Ohio,
will supply complete information on
the TV S-6 upon request.

SIMPSON WAVEMETER

Simpson Electric Co. of Chicago has
introduced a pocket-size instrument,
the Model 380, wavemeter and modu-
lation indicator.

Designed for use by hams, ships,
police radio, etc., it is an all-purpose
instrument that makes possible accu-
rate monitoring of quality of trans-
mission, spotting a transmitter at any
point on the band desired, and keeping
constant check on percentage modula-
tion.

Durably encased in cast aluminum,
the wavemeter also serves to plot an-
tenna field patterns, indicate changes
in actual radiated power output, and
search the region between bands for
harmonics and parasitics. Separate
coils for the 10. 20. 40 and 80 meter
bands, and hand-drawn calibration
curves are supplied.

www.americanradiohistorv com

For coverage of all possible field
strength conditions, the two foot long
antenna provided with the instrument
can be plugged into the panel jack
provided. Range of the instrument
covers bands up to and including 420
megacycles. .

Simpson Electric Co., 5208 West
Kinzie Street, Chicago, Illinois, will
supply additional information on re-
quest.

"TELE-MARKER"

Of interest to television servicemen
is Vision Reseaich Laboratories’ new
“Tele-Marker” TM-100.

This unit is hand calibrated and fur-
nishes a marker signal for use with a
sweep generator in FM and television
alignment.

Operating on the principle of an ab-
sorption trap, it requires no power

connections and provides a steady

marker “pip” from 9.5 to 28 mec. The
“Tele-Marker” can be used with any
sweep generator and covers all FM
and TV i.f. bands. :

The unit is housed in a grey crackle
cabinet with etched aluminum front
plate and large dial with transparent
pointer.

Further data on the TM-100 is
available from Vision Research Labor-
atories, 87-50 Lefferts Boulevard, Rich-
mond Hill, New York.

E-V SPEECH CLIPPER

Electro-Voice, Inc. of Buchanan,
Michigan is currently offering the E-V
Model 1000 Speech Clipper for ama-
teur and other communications appli-
cations.

The new unit is designed to increase
the ratio of consonant-to-vowel inten-
sity by clipping the peaks of the vowels
while limiting the peaks of the con-
sonants to that of the preset modula-
tion percentage. This is said to add
greatly to intelligibility in speech
transmission, especially in the pres-
ence of high QRN or QRM.

The Speech Clipper operates directly
from any high impedance microphone
into the microphone input of a con-
ventional speech amplifier. The gain
of the speech clipping preamplifier is
purposely held to unity at an average
clipping value so no overload will oc-
cur in the main amplifier input stages.
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With CREP

- 100% Practical

~ #/On-the-Job’*
Course

AT e o
‘Brand-New

304
o, ¢
)

4
-]

% > 0 s o U
Televicion and FM Servicin

For Every Serviceman Who Realizes He Must Keep Pace—or Be Left Behind

Don’t Put if Off! Get Going Now with this
“’Down-to-Earth’’ Course that Will Equip
You to Forge Ahead in the Servicing Field

The next twelve months will produce some of the
greatest opportunities that have ever been offered to alert
men in the Servicing Field.

It is the year for vou 10 make the big decision. Either
you are going to catch up with the new developments in
the industry, or you are going to be passed by.

We think your opportunities are so great, that over a two-
year period we have heen developing this brand-new, practical
course. IL is written for foday’s serviceman to meet today’s
problems and opportumities.

CREI knows what you need, and every effort has been made
to keep this course practical and to the point. If you are now
engaged in servicing work, you will be able to understand and
apply each lesson. This course has been reviewed and checked
by qualified service experts who know what you must know to
get ahead in this booming field.

Radio Service Division of

: l
ENGINEERING Ii
An Accredited Technical Institute

Dept. 4108, 16th & Park Rd., N. W., Wash. 10, D. C.
Branch Offices: New York {7) 170 Broadway ¢ San Francisco (2) 760 Market $t,

October, 1948

AlL B

M
TODAY

Every lesson can be helpful in vour daily work—you will

scon have the technical knowledge necessary to handle all types

of goed paying Television and FM servicing business.
It costs you nothing but a few minutes time to get the com-
plete details of what we offer and what it can do for you.

C:REI EQUIPS YOU TO INSTALL AND SERVICE
ALL TYPES OF TELEVISION AND FM RECEIVERS

Noa . . . with the help of
this 1éw CREI streamlinec
Servize ourse you can, move
ahead tp- tnlimitéd. oppor-
tunit.es-ir -yorr chosen field.
CRET: Fas again taken the
leail by oJering a course so.
€itirly nzw that for the first
time in our twenty-one year

" his-ory ~e can offer a down-

to-ca-th courte of training
for servicemen. In offering
this course al a popular price,
CREI is =nabling thousands

of the *top third” now en-
¢aged in service work to
enter the ultimate profitable
Tield of television -and FM
installation and service.

This can be vour big year!
Don’t waste -another -daye
CRE! has the answer to your
futire ‘security in this new
servicing egurse. Write today
for complete information.
The cost is popular. The
terms are éasy. - The infor-
mation is free. Write today.
S

ey

Gentlemen:

CAPITOL RADIO ENGINEERING INSTITUTE
1€th & Pork Road, N. W., Dept. 4108, Washington 10, D. C.

Please send me complete details of your new home study course

in Television and FM Servicing.

I am attaching a brief resume

of my experience, education and present position.

NAME _

STREET

CITY

O 1 AM EMTITLED TO TRAINING UNDER 6. I. BiLL.

ZONE __STATE. ..
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SIAV ON 7THE A/ .

cec WHEN POWER FAILS

4

When storms, loods or breakdown's interrupt electric service - L =
i : -

|

to your station and force you off the air, you lose listeners . ..

vou lose income . )
service to your community. These lo
installing a dependable Onan Stand

Always on guard against commercial power failures, Onan
Plants equipped with Line Transfer Controls axtomatically !
take over the job of supplying electricity during emergencies. : %
Upkeep costs are _negligig i
spection are required.

ONAN

Station WIPG, Green Bay, Wisc.is
protected by Gnan Standby Power

D.W.ONAN & SONS INC.
4795 Royalston Ave.
Please send me your Standby Folder.

. . you lose the opportunity to give. vital
sses can be prevented by
by Electric Plant.

le. Only periodic servicing and in- e

Range~1000to0 35,000
Watts A.C. \
SEND COUPON BELOW
FOR STANDBY FOLDER HH

Minneapolis 5, Minn,

PRODUCTS

ELECTRIC Jo.
PLANTS U

STATE

Il----p---

AC POWER SUPPLY
AND SPEAKER KIT
FOR COMMAND RECEIVER

Kit consists of: Transformer, 4 Speaker. lLine Cord.
Condenser, Socket. Tube, Switch. Volume Control.
Metal Cabinet (gray crackle tinish). Size: 43¢” W. x
54" I}{‘ 4 )" H. (J}ls‘t the Iiight size to fit on the Re-
ceiver Rack). complete with Layout and

Wirlng Diagram—NEW ... " $9'95

L w BC-454 COMMAND
® e == REC. W/SCHEMATICS
- 310621 les,

i ., PrecoNBw o $5.95
. = TUNING CRANK for Re-
“l s 5 ceivers.............. 50c ea.

o
{od TRANSFORMER FOR RE-

CEIVERS—115 volt, 60 cycle
Primary; Sec. 250-0-250 Volt 50 MA; 6.3 Volt and
Qs T A Sebemate. $2.95
DUAL RECEIVER RACK for C/Rec......... $1.25
TRIPLE RECEIVER RACK for C/Rec. ...... 1.50

MOBILE DYNAMOTORS FOR COMMAND

RECEIVERS—P M. Field Dynamotors, operate 6
Voit DC Input; Output 240 Volt 50 MA. Normally
12-24 VoIt Input; Output 500 Volt 50 MA. Size: 4” W. x

3IFD.x7%" L $1.95

NEW..
TRANSFORMER AND CHOKE SPECIALS

Sec. 3000-0-3000 Volt 500 MA; Pri. 115/230 Volt 60
cycele transformer. .. ......... ... ... ... $45.95
See. 2000-0-2000 Volt 500 MA; Pri. 115/230 Volt 60
Cyele Transformer.. ... ..., . .. $33.95
Sec. 1500-0-1500 Volt 500 MA; P

BC-696 COMM.

TRANSMITTER
With Sphgpmtic: 3—4 Mlega-
Psin 14 $14.95
BC-456 . MODULATOR
For Command Transmitters.

Price—NEW........ $2°50

TRANSFORMER For
COMMAND TRANSMIT-

TERS—Primary 110 Volt, 60 Cyele. See. 523-0-525
Volt, 250 MA; 12-12 or 24 Volt 3 Amp., 5 Volt 3 Amp.

NEW: $9.95 .
DUAL TRANSMITTER RACK......... $1 '25

SELSYN TRANSMITTER AND INDICATOR
Ideal as
Radio
Beam Po-
sition In-
dieator for
Ham. Tele-
vision, or
Commer-
cial use.
Complete
with I-82
five-inch
Indicator,
Autosyn .
Trans. 12 Volt 60 Cycle Transformer. and wiring in-

BT R W oo $7.95
BC-223 TRANSMITTER TUNING UNITS
TU-17 Freauency 2000 KC to 3000 KC

TU-18 Frequency 3000 KC to 4500 KC
TU-25 Frequeney 3500 KC to 525055{0

volt 60 Cyecle Transformer......... .52/4.95

CHOKE 5-20H (500 MA (Swinging) 5000

Volt Test) . ...................c.... 8

CHOKE 8H (500 MA (Filter) 5000 Volt SIZES

Test) .. ...... Y Y ST . S8, 34
.

B19, MARK Il TRANSMITTING AND ?

REC. SEV—Complete with all spare parts in- b5r

.cluding 15 spare tubes. Set ready to operate 2

from 12 or 24 Volts DC. Frequency range 2 %"

to 8 Me (40 and 80 meters). Separate 235 Mc 14

Trans. and Ree. and Two-tube $59 50 2r

Amplifier. Price—NEW . ... .. ©

Price—NEW ...............
ALUMINUM TUBING
PRICES
ALLOY THICKNESS LGTHS. (Per Ft.)
1¢ hard OKX for bending 12’ $0.11
Y% hard OK for bending 12" .13
Hard Not for bendlng 12’ 16
14 hard OK for bending 12’ Ja4
Hard Not for bending 18 16
Hard {24st) Not for bending 12 .18
Hard (24st) 058 Wall 12 .24
Hard -(5280) .049 wWall 12 .25

ADDRESS DEPT. RN .

FAIR RADIO SALES

Prices are F.0.B., Lima, Ohio .

25% Deposit on C.0.D. Orders

132 SOUTH MAIN ST.
LIMA, OHIO
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The filament and plate power is ob-
tained from the main amplifier.

As clipped frequencies tend toward a
square-wave output, it is necessary to
suppress the generated harmonics.
This is atcomplished by a pi low-pass
filter which provides attenuation of
24 db. on the upper skirt of the curve

above 3000 c.p.s. The low frequencies,
below 200 c:.p.s., are reduced to give
further improved speech energy dis-
tribution on the carrier. An “on-off” .
switch is provided for selection of con-
ventional or clipped operation.

For further information write Elec-
tro-Voice, Inc.,, Buchanan, Michigan,
and ask for the “Speech Clipper Bulle-
tin.”

LOW-COST SCOPE

Telemark Electromnics Corp. of
Brooklyn is in production on a low-
priced 5” oscilloscope which has been
designed for radio and television serv-
icing in addition to general laboratory
work.

Vertical and horizontal amplifiers
have a range from 5 cycles to 450 ke.
with 50% attenuation at 800 kc. De-
flection sensitivity at full gain is .18
r.ms. volts per inch.

For complete details and prices
write Telemark Electronics Corp., 325
Troy Avenue; Brooklyn, New York.

"PIX BOOST"

Sonar Radio Corp. of Brooklyn, New
York, has just introduced a high gain
preamplifier, the “Pix Boost,” designed
to improve television reception in
fringe areas and in locations where

outdoor antennas are prohibited.

The unit uses three tubes, including
rectifier, and provides coverage of all
television channels in two steps—1 to

(Continued on page 149)
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<Y transforme,.
either RE or FM
sweep widph

Supplies
Yariable

service

vse. Shipp;

HEATHKIT
HIGH FIDELITY

AMPLIFIER KIT

Build this high fidelity
amplifier and save two-
thirds of the cost. Push
pull output uting 1619
: tubes (military type
616's), two amplifier
stages using a dual
triode (6SN7), and o
phase inverter give this
. amplifier a linzarrepro-
% duction equal to omplifiers selling for ten times

Ng weight ¢ Ibs

i, M

% ular broadcasts and short
. wave bands. Plug-in coils.

this price. Every part supplied; punched and formed

= chassis, transfcrmers (including quality output to

instructions. Add postage for 20 Ibs.
= 12" PM speakers for above. ...

3-8 ohm voice coil), tubes, controls, and complete .
“ HS 30 Headphones

....$6.95 22" permanent magnet loudspecker

HKIT Fm
GEN

THE BAs)
SE &

Gt App. 3 N
P. 10 Mc. * U:ei)and switching Necessary
new mini .
At the lowen, Miniature HE tubes,

cost possible,

an isi
d television receivery

ons for assemb

FM AND
ERVICE .INSTR,UMENT

9nyone can now

and T

ELEV]s
ERAT(E)WS,ON

R KIT
i

TELEVISION .

Th

Enloy fhe
Profits now
of this new

HEATHKIT

An ideal way to learn
radio. This kit is complete
ready to assemble, with
tubes and all other parts.
Operates from AC. Simple,
clear detailed instructions
make this o good radio
training course. Covers reg-

Regenerative circuit. Oper.
ates loud speaker.
Add postage for 3 lbs.

per set

110 V. A.C. MILITARY RECEIVER
POWER SUPPLY KIT

3-TUEE
ALL-WAVE

110-volt AC operation

ideal woy to convert military sets. Sup-
plies 24 Volts for filament — no wiring
changes inside radio. Also supplies 250 V.
D.C. plate voltage at 50-60 MA. Connec-
tions direct to dynamotor input. Complete

with all parts and detailed
instructions. Ship. Wt., 6 Ibs. $ 5.95

* ko2

1948

October,

field

INTERPHONE
2-WAY CALL SYSTEM KIT

RADIO

Ideal call and com-
municotion system for
homes, offices, factories,
stores, eftc. Maokes ex-
cellent electronic baby
watcher, easy to as-
sembie with every part
supplied including sim.
ple instructions. Distance
up to 1/5 mile. Oper-

$14.50
ates from 110 V.A.C.

3 tubes, one master and one remote speaker.

NEW 1948 HEATHKIT

5 OSCILLOSCOPE KIT

A necessity for the newer servicing technique in FM and television ot
o price you can affard. The Heothkit is complete, beoutiful twe color
panel, all metal parts punched, formed and ploted ond every port
supplied. A pleosont evening’s wark and you have the most interesting
piece of laboratory equipment aovoiloble.

Check the feotures — lorge 5’ S5BP1 tube, compensated vertical and
horizontal amplifiers using 65J7's, 15 cycle to 30 M cycle sweep gener-
ator using §84 gas triode, 110V 60 cycle power transformer gives 1100
volts negative and 350 volts positive.

Convenient size 812" x 13” high, 17" deep, weight only 26 pounds.

All controls on front ponel with test voltage and ext. syn post.
Complete with all tubes and detoiled instructions. Shipping weight
35 pounds. Order today while surplus tubes make the price possible.

110 V. A.C. TRANSMITTER
POWER SUPPLY KIT

For BC-645, 223, 522, 274N’s, etc. Ideal for
powering military transmitters. Supplies 500
to 600 Volts at 150 to 200 MA plate, 6.3
C.T. at 4 Amps, 6.3 at 4 Amps and 12V at
4 Amps. Can be combined to supply 3-6-9-
12 or 24 Volts at 4 Amperes. Kit supplied
complete with husky 110V 60 cycle power
transformer, 5U4 rectifier, oil filled con-
densers, cased choke, punched chassis, and
all cther parts, including detailed instruc-
tions. Complete — nothing else to buy.

¥14.50

87
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Buy

ALL
_APN/1 RADIO ALTIMETERS

NO. 200. The last chance
to get a complete new 14
tube radio altimeter. Con-
tains 420 Mc. transmitter
and receiver, power sup-
ply, range switches, two
antennas, meter indicator,
all plugs and instruction
manual. This unit makes
excellent amateur station
as it is right in the band.
Shipped in original ex-

! $34 50 port :ru’e Wengh’87|bs
G.E. BC 375 TUNING UNIT

NO. 203. Mode! TUI0B covers
10 Mc. to 12.5 Mc. New com-
plete with aluminum cabinet. 3
The best buy of surplus. Over
$30.00 worth of new varioble
condensers, coil, dials, switches,

etc. Add postage for 20 ibs. $2-49
G.E. 50 AMP CIRCUIT BREAKER

NO. 204. New General Electric
50 Amp 220 Volt AC circuit

(I breakers. 100 Amp when used
$7.50 on 110V. Add postage for 4 ibs.

BC 347 AIRCRAFT INTERPHONE

AMPLIFIER ]

NO. 205. Interphone amplifier con- |
tains 6F8 tube, Quncer transformers,
diagrams, etc. in aluminum cabinet.

el $2.95
274N COMMAND SET ACCESSORIES

NO. 238. 5” PM Speaker with out-
put transformer matching head-
phone output.. . .$2.80

with connecting plugs......

FT234A
NO. 241.

command receivers.

receivers

BC 451 CONTROL BOX
NO. 236. Control
transmitters.
voice switch, 4

channel switch,

power switch, mike jack and tele-

195

graph key.
Add postage for 2 Ibs,

METER SPEClAI.
NO. 237. Brand new Delur Mode!
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

coil, resistors, tuning dial,

ful for building amateur transmitter.
Add postage
for 8 lbs.

NO. 207. Tuning and control unit
for Bendix MN 26 radio compasses
contains tuning dial, band switch,
crystal switch, AVC switch, volume
control, fuses, phone jocks, $9 50

: Add postage for 5 Ibs.

- 6 VOLT

© PE 103 power supply. Input 6 or 12
© Volts, output 500 Volts at 160 MA.

NO. 239. Duol receiver rack FT:77A d

NO. 240. Single transmitter rack ;
..$1.00

Sphne shuf? for tumng 3

Allows use of

regular tuning knob on BC 45% -4.5 -
.39

box for 274N -
Contains proper cw- :

_ W.E. BC456 MODULATOR

 relays, 3 tubes, VR150,12J5 and 1625.
© Brand new. Add postage for 11 Ibs.

A-62 ARMY PHANTOM ANTENNA |

NO. 206. Contains tuning condenser,
tuning in-
dicator, binding posts, s'eel case, use=

$1.95 © BENDIX MN 20E DIRECTION FINDER LOOP

BENDIX MR9C COMPASS CONTROL UNIT

pedance manual type.
: Add postage for 8 lbs. $9.95 EACH

BC 645 GENERAL ELECTRIC
TRANSCEIVER

> NO. 201. Complete
15 tube transmitter-

‘:’ receiver. ldeal for
new citizens band

460 Mc. for commu-
nication between of-
4 fice and car, home,
3 boat, etc. Conver-
sion article in August ELECTRONICS Maga-
zine. Brand new in original G.E. cartons
with tubes. Add postage for 25 lbs.

$19.50 . .. 2 for $35.00
ACCESSORIES FOR BC 645
PE101C Dynamotor for
car use .. $ 3.95
110V 60 Cycle Power Supply
for home or om:e use...$14.50

T32 TABLE MICROPHONE &

NO. 210. One of the Army’s best.

: Byilt by Kellogg, ideal for factory
call system, public address, amateur

use. Brand new in original cartons.

$2.95
MINIATURE ELECTRIC MOTOR

NO. 211. Tiny Delco motor only 1" x
14" x2"” 10,000 RPM. Operates {r
to 24 V. Excellent for mod-
¥ els. Add pos’uge forl Ib.

DYNAMOTOR

NO. 212. Dynamotor only from

PE 103

i
¥

Brand new original cartons. Ship- $5-95
ping Weight 29 [bs.

G. E. 1,000

mobile operation in taxicabs, police
cars, sound systems and amateur sta-

Volts or 500V. at 350 MA from 6
Volts. Complete with starting relay,
and fuses.
Shipping Weight 72 Ibs.

DM-36 DYNAMOTOR

NO. 215. Western Electric 24 Volt input, 220V. ot

$2.95

60 MA out. With filter ussembly
Shipping Weight 6 Ibs........

GE BC 3'06" ANTENNA

TUNING UNIT
NO. 231. Motches any aerial to 150
Watt transmitter, used on BC 375. Brand
new. Add postage
for 20 Ibs.

s

NO. 217. Modulator from 274N com-
mand transmitters contains 3 husky

$3.95
BE 77 TELETYPE TEST SET:

NO. 218. Contains zero center volt-
milliammeter, switches, relays, voltage
divider resistors, neon indicator, etc.
Excellent foundation for radio tester.
Shipping Weight 10 lbs.

$7.95

NO. 219. Ring type loop excellent
for use on boat ar aircraoft. Extreme-
ly rugged construction. low im-

LP 18C DIRECTION FINDER LOOP

NO. 220. Motor driven streamline pod

k: motor,
© gram. Superheterodyne circuit

© wave, marine, foreign broad-

silver plated tuning conden-
% ser. Add postage for 10 Ibs. $2-50 EACH
om &

$2.95

_ PER FOOT

| G5 DYNAMOTOR

NO. 213. An ideal dynamotor for

tions. Supplies above voltage from 12 :

New. Qur Dynamotor A, :

5V. at 2A. and 24V. at V2 A.
type supplies 500 VCT a? 50 MA, 5V.

$2 95

o at 2A. ond

HEATH SURPLUS %aw/

UANTITIES LIMITED SUBJECT TO PRIOR

SALES

RCA NAVY COMMUNICATION RECEIVER

NO. 202.° The last of these
beautiful RCA sets. Covers 195
Ke. to 9.1 Mc. continuously.
Supplied complete with tubes,
control box, tuning wunit, 24
Voit dynamotor, band :honge
plugs and circuit dia-

covers aircraft, broadcast, short

casts. Has sharp or broad L.F.'s
B.F.O., etc. Shpg W’ 30 Ibs

PE 125 TRANSMITTER

POWER SUPPLY
NO. 223. Operates from 12 to
24 Volts and supplies 500 Volts
at 160 MA. Extremely rugged
construction used in Army tanks.
Complete with fuses — reloys —

$12.95

filters, etc. ldeal for boats.
Shipping Weight 73 lbs.
FM PUSH BUTTON TUNER f’fﬁ;g&
NO. 224. Brand new ten push byt- 5

ton funmg assembly from Army FM
receiver. Contains 4 gang 100 MMF

k2

RG 8/U FLEXIBLE

COAXIAL CABLE
4¢ NO. 225. Standard television lead
in 52 ohm. Any length up to 1,000
ft Add for

POWER TRANSFORMER Stpeccals

NO. 226. Primary 117V. 60 cycle.
: Secondaries supply 746 V.CT at 220
= MA, 6.3V. at 4.5 A, and 5V. ot 4A.
Will handie 13 tube radio receivers.
Supply is limited, order early. Ship-
ping Weight 11 lbs. each.

$3.95 . . 3 for $9.95
OUTPUT TRANSFORMER

NO. 227.| Push pull 6Vé's to 6 -8 ohm
voice coil excellent
3 for $1.95

characteristics,

~ TRANSMITTER TRANSFORMER

% NO. 228. The transformer for Transmitter
Power Supply, 600 Volt at 200 MA and
4 Amp. filaments of 3 to 24 Volts. Also

5 Volts at 4 amperes for rectifier
Shipping Weight 12 lbs. $9.50

4

MILITARY POWER TRANSFORMERS

NO. 229. Convert your military re-

eivers without rewiring the filament.
‘A’ type supplies 500 VCT at 50 MA,
gt

=

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 and shaft exten-
sions, de'mlleddms'ruchons and all e
parts supplie Motor approxi- ’
mately 5,000 R.P.M. ldeal for

tool-post grmder, flexible shaft

tool, model drill press, saw. Ship-

$3.95
ping Weight é lbs.
HEARING AID HEADPHONES

12V. at 1 Amp. State

7@ NO.216. The Army’s best — eliminate flat
p ears and outside noise. Complete with
¥/l transformer for conversion from low to

etc. Shlppmg Weight 5 |bs. . type loop vsed on automatic direction t;ﬂplézpedunce. With cord and plug
finders. Has Selsyn transmitter ond Add postage for 1 Ib. ) $] .00
Bc73] coNTRoL Box motar, fits most military directien = _}_ U0 T 2 T o L
with Weston Model 476 AC Voltmeter {o"d;o"lb‘:dd postage $'|4 50 cacn TELEVISION CONDENSERS
r .
i NO. 221. Tobe triple .2 NO. 222. G.E. Pyranol
N B VY. Camratns Wee. KIT SPECIALS MFD 4000 V.D.C. Filter  capacitor .25 MFD 6000
ton 0-150V. AC 32" voltmeter, motor i  POTENTIOMETERS SOCKETS gEstl o Army, rcgg- LS gy SIS
starting switch, 28 fuses all 30 Amp . NO. 232. Kit of 10 ex- NO. 233. Kit of 20 high 1e|:vusuon se'r Add buy for high volta g
:1]?: unld : fus:hlzzled;::ep.,ses and & cellent shaft type po- 3u;li'y sockets several posta N ﬁl');rs Add :cs'- 9
olders alone wo i + ; t .
Shipping Weight 18 lbs.. $7.95 SE:ohorvn:rieer’sy.$] .95 e n $] '00 for 3 ?bs ......... $3.95 age for 3 Ibs. $3.95 :

GIVE PART NUMBER AND DESCRIPTION
WEIGHT SHOWN. NO ORDERS UNDER $2.00..%

"DEPT. N...BENTON HARBOR, MICHIGAN

RADIO & TELEVISION NEWS
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Recording of Sound
(Continued from page 57)

treble boost is desirable. Bass boost
may be obtained by using the circuit
of Fig. 3A in the input grid circuit
(with the dotted line connected to the
input grid) or the same circuit in the
plate load for a pentode input ampli-
fier as shown in Fig. 6. Treble boost
may be obtained by using the circuit
of Fig. 4B in the following grid cir-
cuit or the circuit of Fig. 5A in the
cathode circuit of the following tube.
If treble attenuation is desired, the
circuit of Fig. 4A may be used in the
grid circuit of the output tube. With
push-pull output stages the condenser
C and resistor R. of Fig. 4A may be
connected from grid to grid. These
circuits are also shown in the sche-
matic diagram Fig. 6.

In designing an amplifier having any
of the bass or treble boost circuits de-
scribed it must be remembered that
the over-all gain of the amplifier is
reduced at the reference frequency.
Therefore, sufficient additional gain at
the relerence frequency must be in-
cluded in the design to make up for
that lost in the tone control circuits.
The design of the amplifier must also
provide for the additional gain which
occurs at the boosted frequencies so
that overloading, with resulting dis-
tortion at these frequencics, does not
occur.

In the circuit of Fig. 6, a slight modi-
fication has been added in section A
which was not covered in the descrip-
tion of Fig. 3A. In Fig. 3A the low
frequency boost is obtained at the cost
of high frequency attenuation which
becomes quite extensive as the fre-
quency approaches the high end of the
audio band. The addition of the 100
pufd. condenser and the 100,000 ohm
resistor in the circuit limits the high
frequency attenuation of this circuit
to approximately the attenuation at
the reference frequency. The resistor
and condenser values used in this cir-
cuit are found by calculation of ad-
mittances and impedances at each of
several frequencies in the band de-
sired, including the reference fre-
quency.

These calculations, using the values
assigned, indicate that the signal ap-
plied to the grid of the input tube, as-
suming constant voltage from the pick-
up, will be approximately 619% at 50
c.ps., 33% at 100 c.p.s, 21.5% at 400
c.p.s, and 21.8% at 4000 c.p.s.

Table 1. Attenuation of Sectlon D in Fig. &

Attenuation
Freguency of Sec. D.
(in ¢.p.8) Over-all Gain Max. Min
50 .61 x 164 x .5 x 80 x1 4000
100 .33 x 159 x 503 x 80 x 1 2115 2115
1400 215 x 145 x 542 x 80 x 1 1352
400 .215 x 145 x .542 x 80 x .95 1287
4000 .218 x 120 x .865 x 80 x 1 1810
4000 .218 x 120 x 865 x 80 x .35 633

October,

19148

Sections B and C in Fig. 6 both af-
fect the impedance of the plate load
and therefore the gain of the input
Type 7CT7 tube. The gain at each of
several frequencies in the desired band
was obtained by calculating the plate
load impedance at each frequency and
interpolating the gain from the R-C
data given in the new Sylvania Tech-
nical Manual. At frequencies of 50,
100, 400, and 4000 cycles-per-second
the gain of the input stage (assuming
constant grid signal) will be approx-
imately 164, 159, 145, and 120 respec-
tively.

Section D has been used in the cir-
cuit of Fig. 6 to illustrate the most
common form of high frequency at-
tenuation circuit. The condenser value
has been chosen to give a negligible
effect at the reference frequency when
the resistance, R, is set at zero. The
plate resistor, R., for the second am-
plifier has been assigned a relatively
low value so that the tube operation
approximates a constant current gen-
erator. Under these conditions the
voltage across the total plate impe-
dance consisting of Cs, R, Ry, and the
tube R, in parallel is equal to IZ with
Z variable with frequency. Using the
values assigned, the signal reaching
the output tube grid will approximate
100%, 100%, 95%, 88%, and 35% of the
low frequency value at the frequencies
of 50, 100, 400, 800, and 4000 cycles-per-
second when the 1 megohm control is
set for maximum high frequency at-
tenuation. When the 1 megohm tone
control resistance is all in the circuit
no appreciable high frequency attenua-
tion will be introduced and the re-
sponse will be that caused by sections
A, B, and C.

By summarizing the results de-
scribed above it is possible to plot the
approximate response curve of the cir-
cuit in Fig. 6 from the pickup to the
grid of the output tube from calcula-
tions of the over-all gain at the sev-
eral frequencies. See table above.

With 400 c.p.s. as the reference the
response with minimum attenuation
in section D would be + 9.4 db,, + 3.9
db., 0, and + 2.54 db. at frequencies of
50, 100, 400, and 4000 cycles per sec-
ond. With section D set for maximum
high frequency attenuation the re-
sponse at the same frequencies would
be + 9.83 db., + 4.32 db., 0, and —6.127
db. respectively.

In all of the above calculations and
results reported, all effects of tube and
stray capacities have been neglected
and it has been assumed that the out-
put from the pickup is constant over
the frequency range. Since these con-
ditions do not exist in actual prac-
tice the circuit shown in Fig. 6 should
be accepted as a basic illustration of
the circuits used for tone compensa-
tion and control systems, and may re-
quire some modification if these exact
characteristics are desired in a prac-
tical design.

REFERENCE

Sylvania News, Vol. 15, No. 1.
(To be continued)
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EMERGENCY SERVICE

is required
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The Wheeler Sound-Powered
handset — complete within the
single instrument — is a new de-
velopment of an old principle.
It's a step and time saver on any
job where temporary, convenient
and inexpensive telephene service
is needed. No power source, no
batteries to bother with. Operates
over two conductor full metallic
or single wire, ground return
circuit. Safe, tough, quick, de-
pendable. Efficient talking up to
25 miles. See your local jobber or
write, wire or phone Waterbury
for complete details.

MAGNET WIRE @ COIilS e BALLASTS

THE

WHEELER
INSULATED WIRE CO., INC.

2610 EAST AURORA STREET

oo

WATERBURY 91, CONNECTICUT

\6"
A

El!l

DEPENDABILITY
DIVISION OF THE SPERRY CORPORATION
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Policalarm FM RADIO

- 152 mec to 162 mec FM

$30.50

Here’s what you’ve been looking for.
Ideal table or desk model radio that

The Famous "PUTT-PUTT”

Gasoline Generator (HRU-28)

receives 132 me to 162 me FM, covering YOUR PRKE ONLY $7d-5u
Single eylinder, 2-cycle gasoline engine with
generator that is rated at 2,000 watts direct
current, 70 amps. Has unlimited use around
a farm; useful as field day power supply.
More literature upon request.

police, fire dept., radio telephone, inter-
urban telephone and taxi two-way radio.

Makes a swell monitor for cab operation.

40 WATTS
OUTPUT

SUPER-HET RECEIVERS

These receivers are used but in excellent condition.
Hurry, only a few left. Makes a FB with our 6 volt
dynamotor for mobile use, ete. Ideal stand-by or
ecompanion for your shack.

75 meter receiver BC-454 $6 95
.

40 meter receiver BC-455

APN-4 RCVR — ‘SCOPE
POWER SUPPLY

4 switch-selected screw-driver tuned
RF channels; IF freq. 1050 kc,
band-width 45-60 kc; RF freq. 16
2000 kc. Tubes: (2) 2Y2, (3) 6B4,
(4) 6SK7, (1) ea. 5U4, 6SU7, 6SA7,
6H6, VR150. Makes fixed tuner for

These fumous VFO Drivers available:

BC-457 75 meters with slight conversion_____ _§7.95 ea,
BC-458 40 meters with slight conversion_______87.95 ea.

These transmitters are used but in good con-
dition. Only a few left, so order TODAY
WHILE THEY LAST.

SPEECH AMPLIFIER

Modulator for Transmitter

High Voit. DC Power Supply
Model unit, BC-456-A or V
with dynamotor DM-33-A,
plugs and tubes. Approx. wt.
17 1bs. Tube line-up, 12J5GT,
1625, VR150, and many other
parts make this ideal pur-
chase for spare parts alone.
Diagram furnished. $3_75

HEADPHONE EXTENSION CORDS........

Approx. 72” long, rubber cov.,
with JK-26 & PL-55 plugs

HEADPHONE ADAPTERS MC-385... . 30¢

(4 for 31)
From high to low impedance, 4000 to 600
ohms; contains matching transformer.

INTERCOM SYSTEM

Price includes radio-master station,
1 remote, and 50 feet of wire

e 60095

Standard broadecast (6 tube superhet) re-
ceiver, plus home or office intercommuni-
cation system, walnut finish, modern design
table model; high quality components ; uses
one to four remote stations. Any station
can call the master while radio is playing;
call can be returned to any remote. 115 v.
AC; original list was $84.50 (with 4 re-
mot;‘es)_. Additional remote stations, $3.95
€ach.

www americanradiohistorv. com

med. freq. police calls or PA system.
Has power supply for b5” scope,
with 400 cycle trans. Electronic-con-
trolled low v. supply; delivers 260
vde. 150 mils reg. to .019%. Power

ly al rth
e than orice. $12.50

R 2 KW.

GOOD FO

SPECIAL COMBINATION

Two 304-TL’s; 1 filament trans-
former, primary 115 VAC, second-
ary No. 1, 5 v. at 12 amps; sec-
ondary No. 2, 5 v. at 12 amps.
Use filaments in series or parallel.

Individval Prige:

304-TL . $2.95

304-TL ... ... 295

Fil. Transformer.......... 9.95
ALL $] 4.5!]
FOR

RADIO & TELEVISION NEWS


www.americanradiohistory.com

6-VOLT DYNAMOTOR

Ideal

TUBES! TUBES! TUBES!

BRAND NEW! ORIGINAL CARTONS!

12A6 69¢c 0OD3-/VR150 76¢
12SR7 69¢c 6AKS5 79¢
12K8 69¢c 12SA7 69¢
12SK?7 69c¢ 7 59¢
12SF7 69¢ 8 59c¢
1625 89¢ 89 59¢
1626 79¢ 38322 81.19
1629 89¢ 6SN7 89¢
12J5-GT 69¢ 6SL? 89¢
TUBES IN BULK

6SJ7 39¢ 10.Y 39¢
6SJ7 39¢ 211 49¢
6Ks8 39¢

Write for quantity discount on purchases of 50
or more tubes. MINIMUM TUBE ORDER. §3.00

High Voltage
FILTER CONDENSER

For Television Set Builders

RARE METER
BARGAIN 3000 VDC tested. 3 section 1
Theee inch double 100 mid ea. Paper and oil dielec-
microamp meter, two tric. Separate connectors for

separate 100 microamp
movements, each needle
has 50° arc. Scale
reads @ to 3.5 each
measured division sub-
divided into ten parts.

$7.50

pos. or neg. on top of can.
Bottom bracket mounts at-

tached.
$4.89

BEAM ROTOR &
SELSYN INDICATOR

FOR 2 or $] 295

both for

Plenty of torque for 2 or 6 meter
beam: 360 degree indication
with selsyn ind.; slip rings and
loop assembly to connect feed
line for 360 dexree rotation; in-
structions for wiring and parts
list FREE with each set.

1

LP-21 loop only, $8.95

=2l

| B

MOBILE WHIP
ANTENNA
for

dipole) $2'89

Solid spring steel;
nickel plated: has
broad response,
antenna matching

TWo ror $4.50

in full or 25% deposit. Please d

previous prices.

(300 VDC 80 mills)
(250 VDC 100 mills)

Write for Dynamotor Listing

ship “‘iransportalion charges collect”.
Write every month for BARGAIN BULLETIN.

ALL EQUIPMENT F.O.B.

for Mobile Operation

& vol DC input

4 to 5 amps.

$7.95

Just the dynamotor for that glove com-
partment 10 meter job. Sturdy, well made.
47x 47% B

mounting space,

RACKS & MOUNTS

SCR-274

Dual Trans. Rack FT226

and Mount $2.26
Triple Receiver Rack FT220
and Mount $2.76
BC348 Rec. Rack, Mount
and Plug §2.00
W|R Hook-up Wire J-ANC-48
per ft.
4 Stranded 095
'“14 Stranded 015
#16 Stranded 013
#18 Stranded .01
#20 Stranded .01
#16 solid, with insulation 016
#14 bare copper,
1 lb. spools. per lb. 5c

62 Ohm Coax Cable
RG5U and RGS8U, $48.00 per M or
$6.60 per C.

We Agree With WARE-MALLORY!

It’'s easier to tune the inductance.

We have a continuously tuning induct-

ance coil. when used in conjunction

with a 50 mmfd vacuum condenser,

which will tune the entire range from

3500 kc to 30.000 ke. This coil uses

a running tap controlled from a knob

on the front, a vernier logging dial

and isolantite insulation.

o Yariable irductance tuner

e 2 ea. 50 mmfd vacuum condensers—series far
10 and 20 meters, parallel for 40 and 80
meters.

o Continuous tuning without changing coils.

o 10 through 80 meters. « Efficiency PLUS!

o Eliminate costly parts.e Reduce trans. bulk.

KIT of 1 inductance tuner and $4.95

2 vacuum condensers, ONLY___

-82 selsyn indicator, $4.90

e SAVE C.0.D. CHARGES and speed your order by remitting

on’L send money for postage; we
These prices supersede all

R 2 M rADIO cOMPANY

1426 N. QUINCY ST.

DEPT. RN-108  ARLINGTON, VIRGINIA

October, 19148

25 WATT FM-
TRANSMITTER-RECEIVER

§90.50 for s

combination

For mobile or fixed station use: easy
conversion to 10 and 11 meters.

Schematic diagram and informa-
tion—how to convert to 110 v. AC
and amateur use.

RECEIVER

§14.95

10 tube, superhet FM receiver; Foster
Seely discriminator, 10 channel; pre-
tuned, push-button selector; optional
manual tuning : adjustable squelch con-
trol ; speaker mounted in receiver; freq.
range 20 to 27.0 mc. Small change in
RF trimmers will cover 10 & 11 meter
bands. POWER REQUIREMENTS

Receiver 260-230 v. at .08 amps DC, 14

at 3.5 amps. AC.

BC-604 TRANSMITTER

{alone) 5] 9-50

10 channel, crystal controlled, selected
by push button. Xmtr. has 7 1619 (2.5v
6L.6's) for exciter and FM modulator:
1 1624 (2.5v. 807): final amplified 35
watts ; crystal oven for 10 crystals, freq.
range 20—27.9 mc. 1 0-100 MA meter
measures grid, plate, and ant. current.
Price excludes crystals.

POWER REQUIREMENTS — Trans-
mitter 500 VDC at .22 amps. DC, 14
VAC at 4 amps. AC,

12 v. Dynamotor for receiver $9.95
12 v. Dynamotor for Xmtr. $12.50

1 box of 80 crystals for above, when
purchased with trans., $10.00 per set.

TRANSFORMERS

for conversion of SCR-274-N
trans. & Rec. to 115v. AC

#1 POWER XMTR: Pri—1156v 60 cycle:
sec—500 CT @ .06 amp.; 24v @ 14 amp.
Your cost only .$3.90
#2 FILAMENT: Pri—l116v 60 cycle. Sec.
1—14v @2 7V amp.; sec. 2—14v @ V% amp.
Series 28v @ 7%v.; parallel 14v @ 16 amp.
Your cost only .—.$4.50
#3 FILAMENT: Pri—1156v 60 cycle; Sec.
24v. @ 2 amp. Your cost only.......$2.25

BE SURE TO WRITE FOR BARGAIN BULLETIN

(] ;T S —

Zone

o1
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PEAK SURPLUS BARGAINS

MEDIUM VOLTAGE
PLATE

1500-0- 1500 volts @

amp: Pri 110/220

60 cy. Made for Navy

by Amertran 8x8Yex7

wt, 78 Ibs.

Only $32.50

50 MICROAMP
METER

This is the exact 20.000
ohm per volt meter utilized
in the General Electric
Model YMW-IA Lab-Type
Unimeter.

® 0-50 Microamp Movement + 2%,
e 2500 Ohms Resistance = 2%.

.

® 4 x 4£ Inch Black Bakelite Case.

e Well Spread Multi-range Scale.

e Supnlied with Original GE Unimeter Scnematic.

{
{
TERRIFIC VALUE—ONLY $9.75 EA
A BRUTE
A hefty fitter choke with an
honest-to-goodness rating of
=
)

Knife Edge Pointer.

6 henry at 550 mills. We
emphasize *‘at.’” 28 ohms
DC resistance. Buitt to
Signal Corps specs. and
beautifully cased as illus-
trated. Size 5 x.4Ya X 5%.
Net weight 14 Ibs.

ONLY $4.95 EA.
2 FOR $8.90

FOR FILAMENTS

Conservatively rated. this transformer delivers 5
volts at |5 amps running *‘ice cold.”” Has two sep-
arate (15 volt primaries 25 to 60 cycles. 110 or 220
Ideal for tubes such as 35T, HK254.
100TH. 250TH. HK257, etc. Cased as ilustrated
Size 5 x 4Y4 x 5%. Weight 10 Ibs.

$3.75 EA.—2 FOR $6.80

voit_input.

above.

A HUSKY BABY

This transformer has two separate 115 volt, 25 to
60 cycte primary windings (115 or 230 voit input.)
Outout 820 voits center tapped at 775 mills. Makes
a wonderful plate sunnly for running lots of equip-
ment simultaneously. ullt to rigid government
specs. Size 6%, x 6 7—3 mounting holes on
top and bottom, Fully shuelded Net weight 36 Ibs.

ONLY §7.95 EA.—2 FOR $14.50

SOLA CONSTANT VOLTAGE TRANSFORMER

Pri. 95-130 Volts. Sec 115 Volts. 335 VA, 2.9
Amos ven i - .

..929.95

UTC FILTER CHOKE

RI8: 10 henry. 75 ma, 250 ohms.
Soecial, 59¢ each, 2 for

AN/APT2

R adar transmitter-range
500-700 mes. Simple to
convert for many uses. Has
ten tubes: (1) 931A, (2)
6AC7. (1) 6AG7. (2) 703A,

(1) 807, (2) 5R4GY. (1)

2x2. Contains blower mo-
tor. Brand new and com-
plete with all tubes.
.................. $19.95 Ea.
Standard ''METERS'' Brand New
1Y% 0-1 ma Basic.$3.95 3" 0 75 amB AC. 53
2 0-5 ma Basic. 1.95 3
2” 0-1.2 ma 2.49 32000200V 00295
¢4 I500I50 ‘Ua 3.49 3”0-1 ma DC.... 3.95
2”7 0-30 amp DC. 3.49 37 0-20 ma DC. .. 395
27 0.l ma asic 2.95 370-15 ma DC... 3.9
3" 0-50 amn AC 4.95 370-150 V. AC. .. 395
37 —Ii0 to +4 3” Running Time
DB . 5.95 110 V. 60 cycle. 7.95
3 0- 0 295
OIL CONDENSERS
Il mtd 250 vac.S$0. 85 3 mfd 3000 vdc.$3.95
5 mfd (50 vac. | mfd 5000 vde. 4.50
| mfd 600 vdc. .29 A5/.15 mfd 6000. 1.95
2 mfd 600 vdc. .39 .1 _mfd 7500 vdc.. (.95
4 mtd 600 vdc. .59 15/.15 mfd 8 kv.. 2.75
3/3 mfd 600 vdc. .79 4 mfd 8 kv dc....19.95
10 mfd 600 vdc. .95 .01/.00 mfd 12 kv. 5.75
14 mfd 600 vdc. 1.35 005/.01 mfd 12 kv 5.50
2 mfd 1000 vdc. .79 03 mfd (6 kv dc. 5.75
4 mfd 1000 vdc. .95 65 mfd 12.5 kv..12.95
i5 mfd 1000 vdc. 2.95 .25/.35 8/16 kv...12.95
2 mfd 1500 vdc. 1.25 02 mfd 20 kv. 7.95
| mid 2000 vdc. (.45

If not rated, 25% with order, balance C.0.D.—
Minimum order §3.00.

PEAK ELECTRONICS CO.
188 WASHINGTON STREET, DEPT. MR

NEW YORK 7, N, Y.
et oIpeRSTEme ETe e E R . o MY |
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Annual Meeting

Secretary of Navy John L. Sullivan
has informed AFCA President David
Sarnoff that the Navy will sponsor the
1949 annual meeting of the Association
and that it prefers Washington, D.C.
as the site. In all probability, side

| trips to the Naval Air Station at Pa-
| tuxent and to the Naval Academy, and

their radio station at Annapolis, will
be featured. This meeting is expected
to be the best the Association has had
and should attract members from all
over the country to see the exhibition
of the latest in Naval communications
equipment. In order to be eligible to
attend, individuals must join the Asso-
ciation before April 1, 1949, and be
members of good standing on that
date.

Publicity Chairman

Orrin E. Dunlap, Jr., Vice President
in Charge of Advertising and Publicity
for RCA, has been named Chairman
of the AFCA National Advisory Com-
mittee on Publicity.

British CSO Visits AFCA

Major General C. H. H. Vulliamy,
CBE, DSO, Director of Signals, British
War Office, conferred with officials of
AFCA at national headquarters in
Washington. He praised the work and
purposes of the Association and ex-
pressed hopes of forming a similar
association in Britain.

Chapter Notes

Seattle

A dinner meeting of the Seattle
Chapter was held on June 3rd at the
American Legion Hall. The program
featured two speakers: Mr. D. M.
Ward, Communication Radar Engi-
neer, who spoke on ‘“‘Development in
Micro-Wave Radar Equipment”; and
Mr. Phil Duryee, of the Radio Tele-

| phone Service Company, whose subject

was “Application and Operational
Characteristics, High Frequency Mo-
bile Equipment.”

Washington

A program designed to make the
Washington chapter a robust model
for the entire association has been
outlined in an aggressive proposal by
the chapter’s president, Frederick G.
Macarow, general manager and vice-
president of the Chesapeake & Poto-
mac Telephone Company.

At a luncheon meeting of the

chapter’s officers and executive com-

| mittee, Mr.

Macarow presented for
consideration definite steps to be taken
toward stimulating chapter growth,
and toward developing types of meet-

www americanradiohistorv com

ings which would attract present mem-

bers. The chapter president pointed
out that with the flow of industrial
representatives through Washington,
and with the proximity of the Services’
communications headquarters, and
other government communications
agencies, the Washington AFCA chap-
ter is in a naturally strategic position
to be the leader in AFCA promotion.

One of the chapter’s vice-presidents,
A. K. Mitchell, Washington Western
Union superintendent, enlivened the
meeting with a vigorous attack on the
overemphasis of the military in the
association. As an example of that
trend, he said, the national meetings
have been virtually Service shows with
industry playing a very minor role.

A suggestion that AFCA meetings
be combined with meetings of other
communications groups, such as the
IRE, came from a guest at the lunch-
eon, Roland Davies, editor and pub-
lisher of Telecommunications Reports,
and chairman of the AFCA’s publicity
committee. Mr. Davies held that by so
combining meetings good turnouts
would be practically assured for in-
vited speakers, and at the same time
the other groups would become better
acquainted with AFCA.

State College of Washington

A Student Chapter has recently been
formed at the State College of Wash-
ington. Chapter officers have been
elected as follows: President—Ter-
rence S. Meade; First Vice President—
Robert C. Nealey; Second Vice Presi-
dent—Jay W. Atherton; Secretary-
Treasurer—Stuart W. McElhenny.

Other student chapters of AFCA are
located at Cornell University, New
York University, Oklahoma A&M Col-
lege, Texas Tech, and the University of
California.

50—

RADIO REPAIR

But Lady. you take my sign too literally!
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FIRST PRIZE
SEPT.
Jackson 641
Universal
'Signal Generator

Second prize — each month, $50 U. S. Savings Bond. = B i 4 .
Third Prize — each month, $25 L.S. Savings Bond. _— “ 8 . FIRST PRIZE
Grand Prize, $200 U.S. Sovings Bond — 1o contestant y OCT.
whose idea is judged to be best of the 6 winning Weston 769 H-F

monthly first prizes.

Electronic Analyzer

AN INVITATION TO YOU

Come on in, servicemen' The contest’s fun—
and easy, too. Many prizes left. Only one
thing to worry about—time’s a-wasting. Pick
up an entry blank today at your Hytron job-
ber’s. Or drop us a penny postal. The easy-to-
follow entry blank will help you do the rest.

Just describe briefly your proposal for a sim-
ple, economical shop tool like the Hytron
Tube Tapper or Miniature Pin Straighteners.
Enter in any or all monthly contests. Mail to
Hytron Contest Editor. Then make room on
your bench for one of those deluxe first prizes.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921,

Oc¢toher, 1948

MAIN OFFICE: SALEM, MASSACHUSETTS
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Follow the "ARROW" to TOP VALUES!

T-26/APT-2

Radar jamming transmitter, 450-710 mc. Heising
amp,-mod. by noise from 931A photo-tube. Output
3 to 7 watts. All controls on front panel. 2—6ACY
and 1—6AG7? video circuit supply random noise,
with pass band of 20 ke, to 4 me. to the 807 mod,
2—368AS tubes in & push-pull Y%-wave trans-
mission-line osc. cireuit supply the RF. Power
furnished by 2-—5R4GY and 1—2X2 tuhe. Con-
tains 27vde blower. Input 27vde and 75-85¢ or
105-125v. 400 to 2600 cy. Brand new in original
export case, with all tubes and handhook. Don’t
let this get away from you—Order today! $9 9

At only B . . 1

T-27/APT-3
Apother noise-modulated radar Jjamming trans-
mitter, companion to the APT-2. 85-135 mc. Power
outbut 9 10 12 watts. M.O.P.A. type transmitzer.
Built with 4 demountable sub-chassis: R.F, Osc. .
R.F. Amp.: photoelectric noise source, video amp-
lifier and modulator; power supply. Tubes are: 1—
82)B RF Amp., 1—832 RF QOsc., 1—931A photo-
tube, 2—6ACT7 video amp, 1—6AG7 mod., 1—
SK4GY rectider. Brand néw, in onginal export

case, with ail tubes $ ' 0 95
L]

and handbook

AN/APTS
ULTRA HIGH-FREQUENCY TRANSMITTER

Brand New
400-1300 Megacyele Transmifter, made for U.S.
Govt., complete with the following tubes: 2—6A(,
1—6L6. 2829, 19317, 1—6AG?, 1-522 Ultra
high freq. tube. Compiete with high freq. cavity.
1 hlower to cool the 522, 1 time delay relay, 2 fila-
ment trans. cond. and many other component parts
for uitra high frequency work. It has a frequency
Checker. complete Lecher wires. with slider and
sensitive bulb tor checking the wave length. Oper-
ates on 115V. AC for filaments only. Does not in-
clude any plate supply. The tubes alone are worth
many tinmes more than what we are selling the
complete transmitter for. Packed in original case—
contains instruction book. Wt. 118 Jbs.

oxLy $49.95

MOBILE—VHF—RECEIVER
Brand New
Self-contained HF radio receiver and homing equip-
ment used for the reception of a double AM ear-
rier in the freq. range of 234 to 238 mc: operates
on 26VDC; inciudes 10 tubes such as $6 95
9001 and 6AK5. A REAL BUY........ g

ALTIMETER TRANSCEIVER RT-7/APN-t

Frequency 418-462 Mc ¥FM, with 14 tubes: 3—

12 ;. 4—12SHT7; 2—12H6; 1—VRI50; 2—955

2—0004; 27 V. Dynamotor, used in $1 95
L]

working condition
RECEIVER-POWER SUPPLY UNIT
For the APN-4 indicator; complete with 16 tubes,
110 V. 400 cycles.
BRAND NEW

ANI8/APT-10

Pre-amplifier Model K.I, designed to raise output
level of magnetic type microphone, complete with
2 tubes 6SL7GT and 28D7 and hand switch, brand
uew in original cartons.

Eaeh $ ' l95 3 for $5l00

TORQUE AMPLIFIER
AM 19/APA-14
Provides amplification of Information from Flux
Gate Compass to drive torque unit and differential
gear of azimuth differential unit CN-4/APA-14.
Input 26 VDC and 115 V; 400 cy, Part of stabiliza-
tion assembly AN/APA-14. With Dlugs, 3—6SNT-
T; 2—6HS, transformer, oil-filled condensers.

pots, ete. 2'95

EXCELLENT CONDITION .............

SELSYN INDICATORS

For use with beam rotators for indication of di-
rection of beam. Operate from 15-24V. 60 cycle

AC supply. Small model, 3 inch diam-
eter, only ................. CITSSICRTY WSS $2|45
Large model. b inch diameter, only...... 4-95

400 CYCLE AUTOSYN MOTOR
Ideal for indicating Qirection of antenna
systems—BRAND NEwW ..... . ..... each $2'95

COMMAND SET
SCR-274 MEDIUM FREQUENCY

. $29.95

h 2 ismitters, 3 re-
crystals control box and

Lxcellent eondition
Complete installation
ceivers. racks, tubes.
plugs.

COMMAND RECEIVERS and
TRANSMITTERS

(274N Scries})-—Complete with Tubes
NEW

T-20/ARC-5 same Freq. BC-457..
BC-436 MODULATOR. Brand New.. ..

BC-130—Triple receiver control box, can be modi
fied to a FT-260 local control for com- $| 95
mand receivers, NEW................... "
RADIO RECEIVER
Designed to receive A-N beam signals. 24-28 VDC
21.6 tts. Tube complement: 14H7 or 14A7. RF
amplitier; 14117 or 14J7. mixer; 14A7 or 14H7, IF
aniplitier: 14R7. derector and 1st audio amplitier,
28D7. outbut amplifier. 195 to 420 ke. 4” high x 4
wide x 63" long—wt. 3 1lbs., 4 oz. 5
BRAND NEW in original carton........ L

ANTENNA THERMO-COUPLE METER
BC-142; 0-10 amps. with extra relay and 50 MMFD
5000 Volt condenser . . . used with com- $' 95
mand transmitters. BRAND NEW._.. ... L[]

C-1 AUTO PILOT AMPLIFIER

The complete amplifier includes one rect. 7Y4. 3—
TF7’s for amplification and control, 3—7NT7's for
signal diserimination, 1 power transformer, 6 ro-
la¥s, 4 control pots. chokes, condensers, etc. Con-
vert for use on radio controllel models, doors, etc.
Operates from 24 vV, DC. Size: 9%x6%x7-5/7"
Complete. Used—good condition 4 95
@NY o conossesariissosaa .

SELSYN METER TO INDICATE POSITION
C-7T1A/APQ-13

Contains 27 meter, I'S-100uA, Weston 506, 0-300
V., 0-30 MA, with 6 precision resistors, as external
multipliers and shunts; toggle switches, push
switches, rotary switch, Dots, knobs. etc.

GOOD CONDITION . L]

SCR-522 CONTROL UNIT
BC-602-8, brand new, export packed, 1 “‘off"”
push-button switch. 4 channel-selecting push-but-
ton switches, 5 pilot lamp assemhlies with pilot
buibs and film dimmer and lever switch 98c

with locking comtrol. With Schematic
R-5/ARN-7 COMPASS RECEIVER
Very late model ADF receiver. Includes broad-
cast band. Frequency 100 to 1750 ke in 4
bands. 5-gang tuning cabacitor. With 15 tubes:
4—6K7. 1—6L7, 1—615, 2-—6B8. 2—6¢F6. 1—
86N7, 1—68C7. 2—2051, 1—5Z4, SCHEMATI

FURNISHED.
Like new,

SPECIAL ..eovvninnnvinnnnss $29'95

A KIT BUY!
Phototlash kit and power supply includes all
12VDC and two Stroboflash lamps $49 95
and reflectors. BRAND NEW.__.. u
stroboflash lamps and reflectors, brand new—
2 for $15.95

RECEIVER-TRANSMITTER BC-620
FAM Mobile Transmitter-Receiver operates from 6
volt vibrapack, 20.0 to 27.9 Me; easily converted
to 10-meter treq. 28-2
ew -

COE - afmclin 03 0 - <ofuinc

2-METER TRANSMITTER SCOOP!
The famous AN/ARC-5 VHF Transmitter (T-23/
ARC-5). brand new 100-156 mc but iess tubes, crys-
tals,"and the holders for the 832A tubes. Furnished
with complete schematic. 4 Xtal-controlled channels
selected by 3 motor-driven turrets. Motor can be
spun by hand for manual band switching or driven
by low-Dower rectifier power pack. Tubes required

are 2—1625 and 2—832A. Don’t pass
thisupat ONLY....... ... ............ $4l95

ARC 4 TRANSMITTER and RECEIVER

fror operation VHI frequencies in range of 140-144
me. [our channel crystal controlled, manufactured

by Western Electric—21V operstion. Combplete
9.95

with crsstal and dynamotor. Used.
Good eondition.......................
PE-{17 UNIVERSAL POWER SUPPLY
6 or 12 yolt input; outbut 145 volts and 90 volts;
less vibrator, voltage regulator and rectifier tube;

ideal mobile power supply unit; excellent
condition. each ... LI 52'95

DYNAMOTORS AND INVERTERS

BD-77, Dyn. Unit 14v in, 100v, 350 ma out.

with relay fuse box and filters...... ... .. .. 3
DM-21 Dynamotor; Part of BC-312 and BC-

314, 14v in. 235v, 100 ma out
PE-101-C Dyn. Unit: 12 or 24v in, outputs

800v, 20 ma, 400v, 135 ma, 9v, 1.1A ...... $2.75
PE-55Dyn. Unit: 12v or 24v in. either 16 or

25 amp, 500v out, either 200 or 400 ma....$3.75
PE-206 Inverter Unit; rotary converter, 28v

in. 80v at 500 VA, 800 ¢y out ...... e
E Dynamotor, used
—each. ... ...... 9

OUTPUT TRANSFORMER
used is Scott-made Navy receiver.

PE-
DM32A

Hi-Fi;

Fuliy
potted. Pri. 5000 ohms, ourbut secondary 600 ohms

CT, inverse-feedhack secondary

$1.49

60 ohms CT. ONLY ..................
GE METER

0-10 amps.. DC. .. .. .each $2|29
R-89/ARN-5A

Glide path receiver, Crystal control of local oscil-
lator. 332-335 me, complete with relays, T—6AJ5,
1—I128R7, 2—128N7, 1—28D7, and 3 crystals:
6497 ke, 6522 ke, 6547 ke. 80-cycle band-pass and
150-cvele hand-pass filt excellent for making
an intermodutation checker. Reautiful cabinet and
shassis as foundation for many interesting experi-
mental and eonstruction projects. Broad pass band
on 20.7 mec IF's ideal for television. Schematic

furnished.
L:‘xlor:ils :xée]lent. ON 1t i 3 P o ane e $6'45
New ... 5

BC-733-D

Localizer receiver of the hlind tanding svstem.
Companion to the glide path receiver. Also con-
tains 90 and 150 cvcle band-pass filters. 108.3 to
110.3 me. by relay selection of erystals in the local
oscillator. Wide pass-band on 6.9 me IF’s ideal for
FM. Has a wonderful AVC system using rectifled
output of an RI* oscillaior as power supply for 100
volt DC bias, With relays, crystals, and 10 tubes:
3—T1TA, 2—128G7, 1—125Q7. 1—12A8,
ATI7, 2—128R7. Schematic furnished! $3 95
Condition: Used. excellent, only........ O

ew

VEEDER-ROOT METER AND CASE

Counts up to 1000,
Each ........ 590

HAND-TYPE MICROPHONE RS-38
Carbonr type, with PL-88 plug, brand new...$1.95
Used .......ce0

BC-645 TRANSMITTER-RECEIVER

BRAND NEW . 15 tubes interrogator-trans-
mitter designed for airborne use. 435 to 500MC
frequency range. With some modifications the set
can be used for 2-way communication, voice or
code. on the following bands: ham band: 420-
450mc; fixed and mobile: 450-460mc; citizens ra-
dio band: 460-470mc; television experimental: 470-
500me; complete with all tubes, including WR
Doorknob tube. Size 10%x13%x4%". Net $9 95
wt. only 25 lbs. Your ecost........ only u
DYNAMOTOR FOR ABOVE Model

PE-T01-C s vovrwimirmt man . oo e om v <Joagls $2.75

RADIO PARTS
Assoited Bypass Condensers, 400-600\WV

............. s 100{or$4l29

100 Resistors % to 1 watt
Electrolytic condensers
50-30, 150 Volt................
15 and 2 Meg. Volume Controls
1” shatt with switch, each 3%c¢ 16 for. .
1% Meg. Volume Controls

1” shaft without switch. 10 for....
Crystal Pick-up. ' 19
new light \Et‘ ...... T e each u
Heavy Duty 12 PM Speaker.
WY g o0 50009 20 g0 Tee s each 5'95

All shipments F.O.B. Chicago or Los Angeles. 20% Deposit required on all orders. Minimum order occepted $5.00.
California ond Illinois residents, please add regular state sales tax to your remittance.

ARROW SALES., INC.

Main Office

1712-14 South Michigan Avenue
Chieago 3, Illinois

West Coast Branch: 1260 South Alvarado, Los Angeles, Calif.

www americanradiohistorv com

North Side Branch

1802 North Humbeldt Bivd.

Chicago
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Getober,

Follow the "ARROW

" to TOP VALUES!

BLOWER MOTOR

24V AC or DC, sl portable with fan,
defroster or ventilator uni
BRAND NEW. . ..

ideal for

THE LAZIEST Q-5%er
K1L-30, used when tying radio range. RANGI-
VOICE-ROTHE switch selects 1020 pass ONLY., or
voice freq. minus 1120 ¢ps. or by-passes filter com-

pletely. I'ut in =e with low impedance
headset when listening to 1 ke MUW. ... .. 95c
AUTOMATIC FREQUENCY CONTRDL UNIT

controlling fre-
complete

" $4.95

BC-604 FM 35 WATT TRANSMITTER
A-1 condition. complete with tubes. 10 channel
push buttons. less erystals and power s'o 95
supply, 19.6-27.6 Mc¢ ..........

Western Klectric tvpe used for
quency for teletvpe and telephone work,
with 3—6R8J7 and 2—616 tubes. Com-
vlete unit, brand new in original box.

FILTER CHOKES—AIl Fully Enclosed
8.7 @ 145 MA. DC., 125 ohms DC. Ites.

l\ll(. Studs. each. A G, aaxa b 590
100 mi 1000........... . 11 ]

APN-1 RADIO ALTIMETER
Complete 420 MO transmitter-receiver nnit. com

plete with all plugs, indicators.
BRAND NEW ... ... .. 34-50

AN, lu{S I MINE DETECTOR—BRAND

............................. $9.50
BC-929-A
Contains power supbly 110 V. 400 cycles, has 17
tubes such as 3CI'L. brand new, comulew with
tubes. kiach $17.95: Used, ea.. ...... S$id.90
R-78/APS-15
tias 45 tubes, oue §5” scope tube, one 2" scope

units 110V

50

tube, has 3 meters. 1 power supply
40U cyeles, colnplete with tuhes.
Ltach

COMPASS RECEIVER MN-26

Itemote cunlrol commercial type navigational re-
ceiver. Indicates direction of any desired trans-
wilting station. bduds—nequeuc\ range: 150
e 1o 1500 Ke; has 12—6 V. type tubes. Brand
new, original cost $LUU. 95
Now ... []

Accessories for Above:

Loop MN-20
MN-28 Control Box ..
MN-52 Loop Control Unit.
Loop 'lldll\lnl\\l()ll cable—1647 long
MC-124 Flexible Shaft .......

IN-10 Left-right Indicator

set. of 3 piugs. .
MN-40 Navigators Indicator ..

nAND MIKE
perfect carhon hand mikes.

R

)

Raonos~d

CRL RO LN
Gogouaaia

lis
BRAND NIW

light wt.. 200 ohims single button press to talk
switeh, § fi. rubber cord, plug. dust cover. 89
ONLY 0o aws.m L e, w0 e c

OIL-FILLED CONDENSERS

W25 MFD at lall() VDC
2 MFD 220 VA

.25 MFD at 6000V DC
5 MED at 750V AC. ..
2 X .25 at 2000V DC.
8000 MFD at 3V DC (electrolytic) .
COAXIAL CABLE BUYS
RG-8/U: 52 ohm coax. cable, brand
new, cut to length, min. quant, 100 ft.. $2'95
REMOTE POSITION INDICATING SET

6-12 V. 60 eycles. 5 inch with 0-360
dial.

indicator
Heavy duty transmitter,

Indicator .each $4.95
Transmitter .. each 2.95
Set ..... 7.95

HS-33 (Red plug), low impedance. Used.
like new. With rubher cushions
8000 ohms or 200 ohms.

altnost

95¢

BRAND BRAND
NEW! TUBE SPECIALS NEW!
304TL..............ea. 90c—four for $3.00
3824 . ...95¢ 8698 837 .....:...%1.95 9001 ...$0.49
3824W ...95¢ 838 ... 2.95 9002 ... .49
3B26 . ...95¢ 839 ... 2.95 9003 o 49
6G6G . v....8% SBP4 .. 9004 gl ©° '49
bH6GT/G .....49¢c 5BP1 .. TRkl H
6587 ......... 72 SFP7 .. 9005 ........ .4
25L6GT/G .....49¢c 864 ... 9006 ......q. .49
28D7 .. ;"5(; R 7193 1 ]
250R ... 4 . .39 4AP10 . ... 1.95

708A 35W4 . .39 110 VAC Neon
T26A .. 1625 .. .39 39
801A .. oo 1629 .. .39 Light ...... .
SBP4 . .. . 2.95 832A ....... 2.95 2051 .. . .39 Amperite 10T1 .39

| W.E. 700A Mngnefron

680-710 mc, 100 KWPk Pwr. Oufpuf. &

. ....-524.95 |

- Write for lot prices!

SPECIALS from WEST COAST BRANCH!

POWER YOUR RI!G FROM AC.

RA-34 RECTIFIER. DMak a_ground xmtr of BC 191
the 12V version of BC-375-E. Convert BC-S 2
12V by changing heaier
neclmnc power it with RA-34. Input 1035- 12 3 u) 210»

50V, 60cy. Oullnll- For plates, 100V hltered de
at 350 ma: for rel nd mike, 12V filtered dc at 2.4
A, for heuters, l’\ dc at 14.25 A. With $59 75 |
tech. mauual. Used. excellent condition.

POWER FOR MOBILE OR MARINE RADIO
PE.237 Vibrator Power Unit. 6. 12. or 24V dc input
as selected by swilch. Outputs for standby or trans-
mit. very low power drain on standby. Transmit out-
puls are 515V at 160 ma, 105V at 40 ma, A,
6V at 500 ma, and 1.4 V at 450 ma.
switeh on unit, schematic pasted inside cover.
units have spare (ubes and vibrator: used unijts mayv
have them. Shoek mounted. Stur eavy duty for
continuous service.  Waterproot ga ting and glands
for the @enerous battely cables provided.

N
—
w
(=2}
(<))

New, 1 original packing. .. .. o
Used. excellent eondition.. .. ... ... ... $13.95

SCR-S22-A
Transmitter, receiver. ranck und case.
4-chanue!, xtal c(mtrullcd easily cunvelted for
jable  tuning. Used, e
With schematic ., N

100-156 mec.
var-

ARB RECEIVER
Famous Navy ARB (CRVIG151) receiver, 9050
ke. in tour hands, 6-tube, 3 mnclovull sensnxvuy
or MCW, MVC «ar AVC. Sh 1 Broad :elecu\i
With 25V dynamotor. A \<\1LRA[. FOR MARINE LSL
or for adaplation to AC power supplv Used, $<|9 95
excellent condition. Each.

Remote cuntrel boxes Each $2.95
SOCKET FOR S8P1 or 5BP4

27Z8681.2  For magnal-based CR tubes. With leads-‘

altached.

New. Each ....... iy § 8 AbAAR whiw Al .

BD-71 ARMY TELEPHONE SWITCHBOARD |
Magneto monocord. the simplest typc f. Lrunks

Each Joop has a cord, “a jack dr l
lever us built-in ringer and hUud and chest set
for operator. Riuging from distant end of i loop

operales the drop. petiutors phone is connected (o
loop by snapping key switch in one direction. Snap-
ping Lhe key in the other direction connects the hand
wenerator Lo the loop. Eslablish connection between
ihe two loops by connecting the cord of one to the jack
of the other. Ideal for c:unps, motels, Oll ﬁeld or tim-
ber operation, cte. Condition:
Price is ridiculously low
Special connection offer:

used, 1,
nn!v

D-7 d
telephones, one for cach llunk Dnly $59. 85 set.

BD-72 ARMY TELEPHONE SWITCHBOARD
Same as BD-71 described above, except larger: for 12
Condition used, good

trunks.

e
ren

SCR-625 MINE DETECTOR
Portable, in sturdy suitcase container. Detects metal-
lic objects to a depth of approx, 6 ft. Find outboard
motors on the botiom of resort lakes. locate under-
ground piping, etc
New, in original packing. .. ........ ..
Used, excellent eondition. .. ... ......... . $29.95

DYNAMOTORS
ATTENTION MARINE AND 12V AIRCRAFT. Dyna-
motor, DS8«12, 12V jn. 170V. 100 ma out, snups on
back of and plugs onto the Cuanmd Set_receivers of
SCR-274-N and AN/ARC-5; BC-453. BC-454. ete., and
R-28/ARC-5, etc 5
(TN o0 o cacnc o 0 o M o Y | o —
E!COR TYPE: ‘iav in, 400V.
rack. Brand new .......
DM-34, 12V in, 220V, 80 pna out. as used on (he tank
receivers BC-603 and BC-6
Brand new ... .. ... .

A CATHODE-RAY HONEY
AN/APN-4 Indicator: Uses 5CP!. Loran. convert to
test scope, panadapter, etc. Contains extremely accur-
ate 100 ke xtal to time sweeps and marker pips at 2,
20, and 100 ke. Two parallel horizontal sweeps, ob’
tain time differences between signals, between half-
power points oen ~band curves, and numerous other
scope uses. Experiment mluzht' Use the counter
circuits to try the new of FM demodulation

200 ma out. with n\t"
14.95

(July Proc. IRE), or to time cdmerd shutters, 25 tubes.
Condition:
schematic

used, excellent. With

9.95 |

| through them.

EE-8 ARVMY FLIELD TELEPHONE

Sturdyv. highest qualxt\ tefephone at jess than price
uf a better- class toy. 1 th ringer. Requires only two
e and L\\u wires be-

PLUGS YOU NEED

PL 103 For your BC-348 receiver. Fits all mod-

............................ en.
PL 59 60, 61, 62, 64. For BC 375-E or
........................ 50¢ ea
ANTENNA MASTS
Mast scctions used witk lhe famous BC-610. Make
as long as you ike in multiples of 3814". End up

with <e(‘lulns MB-+
ve a few I\LS
it doesn't

30 a d 51 (from the t.x)p down).
ut when we are sold out on
because MS-31 fits into
. Put as many MS-53's together as you please;
tms is the section that s designed to fit into itself
tor height increase.
MP-48 Vehicular-mounting base
lation, spring sectiun for ﬂemng
Sach ¢ - owmmar e

wnatter

with ceramic insu-

fits MS-53. $3'95

10-METER FM

8C-923: 27-38.% mc. with {2V dynamotor. Tank com-
munications, superhet with squelch and BFC. 4-chan-
nel band switeh, BUILT-IN XTAL-CONTROLLED HET-
ERODYNE FREQ. o UN with  100-kc check
points, used tu set both receiver and accompanying
transmilter to uxact frequency. Very easy Lo lune
variably: just turn a knob. Use this receiver as exact
teq. wonitor or simply as a supersensitive FM re-
cewver, Has built-in speaker. schematic past- $<|2 0
ed to cu Conditiou: used. excellent. only . 5

HEADSET SPECIAL LOW-IMPEDANCE UNIT R14

Convert your low- :mped.mce headset to high-im-
pedance. HS-23 Ly ,.\1, to Ri4 receiver 69
units.  New, per pair. ... ¢

A SWEET OSCILLOSCOPE DEAL

ASB-7 Radar Ind.cator Unit: For conversion to test
scope or tor s modula\:non momt.or

ard test- ~\_upe CR tube., H Cer V Cent, Bril, Foc,
Gumn, and range  seleciion sw;t,cn l-..\'ter al power
saurce  wis d Tubes: 4-8ACT, 1-5BP1.

Condition: u:éd, excellent.
PRICE: ONLY

RADAR TRANSMITTERS

ASB-7 Airborne scarch unit. 0-70 mifes. 515 m Ex
ternal power supply was used. Condition: used ex-
cell L en . I e e o $12.95
BC-702-A: 175 mc using hollow tuned lines in push-

pull circuit,  Fan cools the hollow lines, forces air
.v.m,lhen Iines and you're on .2 meters.

Including Weston meter. and uat a price which justi-

| fies experimenting

Brand new. Only

PREAMIPLIFIER BUY
External source of po“er supplles this compact alumi-

num case only 594 ”x4”x2L67, containing dual triode
power  Lube blws(., ms:de the case. not sv.andmg
out from it, and all

nd uew,

iginal $<I

pucking, for oniy. ..
MICROPHONE BUY

T-24:  Ha eld mike, carbon, with push-to-talk
switch, br nd new, far 5upcv ior to older styles. 79‘:

24,000 OHM HEADSET
needs no extensxon,

P-18: las Iomz,‘ cmd
standard plug PL-5
Brand new, PLLIAL

ends in

MISCELLANEOUS BARGAINS

Condenser, Pyranoj 2 '\‘[FD 4000 V. .. ... .. $4l95
anm.md T).msnult.ex )7 brand new, 4 to75A3
, $7,95

ltecln e elemu inpuy
)0/6l) cy. Output 1 l.:\
4.3 Used. excellent.

t 95«1 25V or
de. 400 ma 'lnd
.$14.9

L\Lcmnon cord. 6 to 8 feet long, for head-

sets 116-23, HS-33 ete. PL-35 on one end, 69¢
JK-46 on other end. Brand new. ... . . c@Fooo
ANB Receiver: low-impedance. magnetic type. use as

under-pillow §pe.xl\
New, each

.39¢

All shipments F.O.B. Chicago or Los Angeles. 20% Deposit required on all orders.

Caliternia and lllinois residents, please add regylar state sales tox

ARROW SALES. 1

Main Office

1712-14

Chicago 3, IR
West Coast Branch: 1260 South Alvarado, Los Angeles, Calif.

1948

igan Avenue
ois

amﬁi“‘"""'"di"hi‘"“"’" Lo

Minimum order accepted $5.00.
fo your remittance.

NC.

Norih Side Branch

1802 Nerth Humboldt Bivd.

Chicago
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GE GL434A similar to 7C29 TRIODE
useable maxmgt 110 me’s UP to 1200

Watts input,

P to 600W output. 3

Terminal Grid & C.T., filament, forced
air Cooling 75-200CF\I Ef 10-11V
AR/BC-677 ope’igzted

REL36. ACORN

similar 6J4..

9LP7 MAGNETIC DEFL&FOCUS
Suitable for TELEVISION .

2C26

034 ‘RK34 .55

C~10/ 446A .81

C43...... 2.98
1.49

127

59 024/84 .
§27GT.
iBP7 1813
7C29/434
‘704/1203

o 14937

.$3.98

70
.58

1613/6F6X . .
1214/6L6\ 1.

Signal Generator
(Continued from page 47)

frequencies appear in bold face type.
These frequencies are so designated
because they are particularly adapted
for specialized uses. For example—
1800 kc. may be used to peak the low
end of a police band receiver and the
6000 kc. utilized to align the high end.
The 5000 and 10,000 kc. are frequen-
cies of the WWV standard frequency
transmissions against which a 1 mc.
crystal can be adjusted for zero beat.
Then, the harmonics of 1 kc. are use-
ful as markers. The 16,000 kc. can be
used to peak the high end of a s.w.
broadcast band receiver while the 6000
ke. can be used at the low end.

A 3-30 ppfd. ceramic trimmer is
provided from grid to ground for fre-
quency adjustment on each crystal
The more capacity in the grid circuit
the lower the frequency of the crystal
oscillator.

The output attenuator for the signal
generator is a 500-ohm wirewound
potentiometer.

In wiring the signal generator no
particular precautions need be taken.
It may be necessary, however, to pro-
vide additional capacity in the crystal
oscillator anode circuit (condenser C:)
because the crystal must look into a
capacitive load for a grid-to-plate con-
nected Pierce oscillator. A capacity of
from 50 to 100 gufd. should be sufficient
for C-.

An alternative oscillator circuit

Details of sub-assembly construction.

Harmonic 455 ke. 600 ke. 1000 ke. 1600 ke.
2 910 1200 2000 3200

3 1365 1800 3000 4800

4 1820 2400 4000 6400

5 2275 3000 5000 8000

6 2730 3600, 6000 9600

7 3185 4200 7000 11,200

8 3640 4800 8000 12,800

9 4095 5400 9000 14,400
10 4550 6000 10,000 16,000
Table 1. Tabulation of fundamentals

and all the harmonic frequencies obtain-
able from this home-built test instrument.

wherein the crystal can be grounded
is shown in Fig. 1B.

The two photographs of the signal
generator show the unit as built by the
author. Any variation of the layout is
permissible however in order to adapt
the instrument to the requirements of

2954
ry 95|5OL6GT ‘70| VR o =
gs]HYBa, 2E25 2. Ris0 ... - = . R T
" 3. s 80 & LRI Under chassis view of signal generator shows position of crystals and other components.

H

53‘%2’/1’{5(‘9'5 138
- *¥

88 1:08 43 Box 10

527/10008.11.95

631P1/8N4 3.95 |
632A .95

5|705A
707B/2K28

;10A/8011

01249/ 12V
G4-25 for.
Sealed Beam
4522/

250 W
M 4560/600\V 3 50

EO; BULBS

. 4.50
.08
NE20... 6.00
SOCKETS for
HV . .3
05/715

803/304T .
41307

75| Octal 7888,
2| Octal 49888

Min 59500.
Min &

Shield .
TUBES GTD
except open Fil.
& breakage

S 10
1.35| Write Qty Price_

PRICES SUBJECT TO CHANGE

RN X R R K KL R EEE K ER N K E KN

e

“TAB” MONEY BACK GUARANTEE $3 MIN. ORDER F.0.B. N.Y.C

ADD SHIPPING CHARGES &

259, DEPOSIT $3 MIN. ORDER’
w02-723g

“TAB” DEPT. 10 RN

SIX CHURCH ST.

NEW YORK, N.Y.

www americanradiohistorv com
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MIDWEST RADIO
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PANASONIC
SPEAKER
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4 SUPER DE LUXE

AM-FM
CHASSIS

Here is the last word in radio
engineering . . . a powerful, world- . 5
ranging, magnificently-toned radic that é:,:
is unsurpassed for performance selectivity,
sensitivity, and advanced enginee-mng features. Uses
these latest-type tubes, rectifier and tuning indicator:
three 7A7, three 7A4, two 7C5, one 7A6, one 7Q7, one 6EA6,
one 6BE6, one 6C4, one 6ALS5, ome 5U4, one 6UJ5. Comes com-

plete with satin stripe copper finish front parel attach=d, Magna-

Tenna Loop Aerial and giant 14% " Electro-Dynamic Par.asonic Speaker.

Requires only a few minutes to nstall, plug in and play. LOW FACTORY
PRICES . . . EASY TERMS . . . 30 DAYS TRIAL. Sen: TODAY for FREE 1949 1
Midwest Radio Catalog of separzte Chassis and beautiful Console and Table models. : "-“-;._

5 T e T T
¢ G 18

Beautiful
SYMPHONY GRAAWD
AM-FM Radio-Phonograph with
TELEVISION Avudio Switch-Over
and NEW Intermix AUTOMATIC : ] ;

RECORD CHANGER ~..Plus NO-DRIFT FM

A Magmi 3cent musical instrument and
a mastemriece of cabinet design—the
finest M dwest Radio in 29 years of
manufacsure. Offers world-ranging ra-

Chassis. taiant 1414 Panasonic Speak-
er; Tri-Mzgnadyne Coil System; Buiit- FILL IN COUPON AND MAIL TODAY OR JUST
In Loop Antenna. Other luxurious con- SEND NAME AND ADDRESS ON 1c POSTCARD
sole and able model cabinets availahle 3

©October, 1918

and mony other features IR

dio reception and newest automatic S G - /
Intermix Record Changing Phonograph. zm
Uses Serees 16 Super DeLuxe AM-FM 2 1 m ’ 4]

with Ser=s 16, 12, and 8 chassis—on g MIDWEST RADIO & TELEVISION CORP. M

EasyMlicrnsfandfi0pDayspErcckTisial _ 1 Dept. 373, 909 Broadway, Cincinnati 2, Ohlo -

BU Y D,RECT FR OM FA CTORY and SA VE! E Please send me your new FREE 1949 Catolog. PLEASE PRIWE
=NAME .

} | . X d. '
MIDWEST RADIO & TELEVISION CORP. = :
Dept. 373 909 Broadway, CINCINNATI 2, OHIO =cm . ... ZONE_ . STATE — :
_‘-------------------.-.-----------‘

H

M


www.americanradiohistory.com

Model TV-7M
Grey Metaol Cabinet

Now! First at Newark!

NATIONAL TELEVISION

Everything you've waited for in television rushed
straight from the testing labs to NEWARK ... 11
outstanding features! Dual speaker FM sound.
Revolutionary automatic station selector incor-
porating coil switching, with separate high-Q
tuned circuits for each of the 13 channels. 21
tubes (including 3 rectifiers) plus 7 picture
tube. For 115 VAC.

/ Send for your latest Newark Radio

Buying Guide! A value-packed listing of 20,000
essentials in standard brand communications
equipment for professionals and amateurs,

et
et A
P——
[e—
et
ey
e
S
[ttt any

Also itable in hand b Y

cobinet, Model TV-7W complete 199.50

® BRIGHTER: 4000 volt picture tube, auto-
matic gain control.

® STEADIER: extra stable synchronizing
circuit locks picture in place permonently.
No retuning.

Newark Electric Compony, Inc., Dept. 2
242 West 55th Street, New York, N. Y.

Please send me the FREE Newark Buying Guide of fine radio equipment.

v o e o B P o o o B

® CLEARER: 37 mc IF minimizes interfer. Name
ence, special double-tuned RF bondpass Address
circuits, 2 speakers, hum-free power.
City. Zone. State

~

3 GREAT STORES! Uptown ot 115 West 45th Street
‘ : [ . and Downtown at 212 Fulton Street in NEW YORK
' i 323 West Madison Street in the heart of CHICAGO

=

Bl W k010 & TELEVISION

MAIL ORDER DIVISIONS: 242 West 55th St., N.Y.19
ond 323 West Madison Street, Chicago 6, lllinois

CUTS MACHINE
SCREWS without |

damaging threads !

$395

AUTOMATIC M-86
AUTO RADIO

Six Tube Superheterodyne
Three Gang Condenser
Powerfui, Long-Distance Reception

Fits All Cars, Easy Installation
Mounting Brackets Included. Net 327'97
MAIL US YOUR ORDERS
All orders filled within 24 hours

lliustrated parts list on request
Sylvania and Cunningham tubes 50% off list
Wholesale

Fort Worth, Texas

SHEARITE

Amazing new AMP “SHEARITE" hand tool
shears machine screws right off! No burrs, no smashed threads!
For #10-32, 8-32, 6-32 and 4-40 screws—brass or steel. Cuts and
strips electrical wiretoo, sizes 22-10. Only $3.95 complete, postpaid.

RICHARD RENNER ASSOCIATES, Dept.—RN \ Fifth at Commerce

315 South 15th Street, Philadelphia 2, Pa.

98
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the individual builder who may re-
quire a different size or shape cabinet.

In order to simplify the construc-
tion the rotary switch may be elimi-
nated and a single socket mounted on
the panel instead. Thus, any crystal
can be connected into the circuit as
needed.

No external audio modulation was
incorporated in this unit as enough
hum modulation was present to give
an audible signal. A simple modulator
can be made with a neon type re-
laxation oscillator connected as shown
in the circuit diagram of Fig, 1C.

Crystals suitable for use in this in-
strument are available on the surplus
market at low cost. The type of crys-
tal to be used in the unit will, of
course, determine the type of crystal
sockets which will be needed. Where a
variety of crystal holders are avail-
able, several sockets to fit the differ-
ent types of holders can be wired in
paralle! in order to increase the ver-
satility of the signal generator.

0

PLUG-IN PAD

HERE arve frequent applications in

audio input equipment in broadcast
stations and in recording equipment,
which demand a pad which 1s quiekly
changeable, vet is not changed fre-
quently enough to justify the expense
of a variable pad. In such cascs the sys-
tem described here can sometimes be
used to advantage.

The line is opened at the place where
the pad is to be inserted and terminated
on four terminals of an ordinary octal
tube socket. Then a series of pads are
built up as shown in the illustration, in
the shells of old metal tubes. They may
be made in whatever values the particu-
lar application calls for. and changed
in a matter of seconds simply by plug-
ging in the one nceded at the moment.

The pads are casily constructed. The
four indentations at the base of the
tube are bent out and the base re-
moved. Then the glass seal is smashed
and the insides cleaned out. The pad is
built up on the base, carefully insu-
lated, then the shell of the tube is re-
assembled. The pad is then labeled,
and it is a good idea to stick the label
over the old tube tvpe markings to pre-
vent it from accidentally being inserted

-~ as a tube. A little Scotch tape over the

label will insure its staying put. A con-
venient rack can be built to hold the
whole series of pads ready for instant
selection and use. . . . . . .. C. H. W.

Two views of the plug-in attenuation pads.

= —

RADIO & TELEVISION NEWS
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H. F. HEATING OF GRANULATED DIELECTRICS. ... R. A. Whiteman 3

CONTROLLED VOLTAGE DIVIDER.......................... Samuel Freedman 7

ELECTRONIC DIGITAL COMPUTERS ......... ... . David Fidelman 10

EXTENSION OF FM BROADCAST RANGE

AERIAL NAVIGATION USING PULSE TECHNIQUES

__________________________________ Sidney Moskowitz and Joseph Racker 16

NEW PRODUCTS ... 22 NEW TUBES . ... ... 25
NEWS BRIEFS ... ... 24 PERSONALS ... ... 26
INDUSTRIAL REVIEW ... 28

DEPARTMENTS

RADIO-ELECTRONIC ENGINEERING is published each
month as a special edition in a limited number of copies of
RADIO & TELEVISION NEWS, by the Ziff-Davis Publishing
Company, 185 N. Wabash Avenue, Chicage 1, Illinois.

§ VOLUME 11, NUMBER 4, Copyright, 1948, Ziff-Davis Publishing Company

COVER PHOTO—Courtesy of Allen B. DuMont Labs., Inc.

New DuMont Master Control equipment installed in DuMont network
station WITG, Washington, D.C. This equipment serves as the nerve center
for the broadcasting operation. provides synchronizing signal facilities for
all studios. and serves as a terminating point for the picture signals from
the live-talent and {ilm studios and remote and incoming network programs.

ENGINEERING DEPT.
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H.F. Heating of GRANULATED

DIELECTRIC

By R. A, WHITEMAN

Consulting Engineer

HE heating of granulated dielec-

I trics has attained practical impor-

tance recently in mass production
processes. This, of course, includes
resistance heating, steam heating and
high-frequency heating. In the proe-
esses using aluminum, silicon and mag-
nesium oxides, many drying methods
have used indirect electrical resistance
heating. However, with dielectries such
as the thermoplastic and thermosetting
groups, both resistance and steam heat-
ing have been used for preheating as
well as mold heating for injection and
compression molding. Since electrical
resistance and steam heating methods
depend upon the conduction of the heat
energy from the outer surface to the
inner structure of the granular par-
ticles, the speed of heating as well as
the uniformity of heating cannot com-
pare with the results obtained using
high-frequency heating. On a cost
basis, however, the high-frequency
method is generally more expensive
when initial installation costs are con-
sidered and cheaper when unit operat-
ing costs are the basis of comparison.
This fact simply means that the total
costs for a particular application must
be carefully considered for each method
before a definite comparison can be
made to justify any one of the available
heating methods.

A typical example will illustrate how
the high-frequency heating method can
be economically justified when applied
to granulated dielectrics. Such thermo-
setting or thermoplastic dielectrics
facilitate continuous production and
therefore the ultimate speed of produc-
tion depends upon the maximum me-
chanical speed of the molding machine
and the speed of the heating cycle. A
continuous feed of the plastic material
eliminates many time consuming opera-
tions, permitting a considerable pickup
in production speed with a decreased
heating cycle. By installing a high-
frequency generator so that the granu-
lated plastic could be preheated during
the continuous feed process the heating
cyele within the mold could be decreased
approximately 20 per-cent. The speed
of the molding machine was increased

OCTOBER, 1948

Typical granulated plastics
that can be continuously
heated by means of high
frequencies. Dark material
is acetobutyrate and the
light is cellulose acetate.

A discussion of such factors as frequency, voltage,

power and cost in applying h.f. heating to dieleetries.

20 per-cent, thereby increasing produc-
tion by the same percentage. This limit
of 20 per-cent was not a characteristic
of the preheating method used, but ac-
tually the limitation was the maximum
safe speed of the molding machines.

The key to the success of this opera-
tion was the technique of applying the
high-frequency energy to the moving
granulated thermosetting material. A
sketch of the heating electrodes, Fig. b,
provided the basic approach to this type
of problem.

A number of very important ques-
tions generally arise when considering
the high-frequency heating of dielectric
material. They are the selection of
operating frequency, the h.f. voltage
to apply to the capacitor electrodes, the
power required to preheat one pound
of material per minute and finally the
approximate cost of the dielectric-heat-
ing unit to do this job or a multiple of
this quantity. The factors influencing
the answers to these questions will be
included in this article.

Before such a system can be con-
structed and applied, it is necessary
to have a clear understanding of the
principles involved with adequate ex-

ENGINEERING DEPT.

ol ol ot o oo

perimental h.f. data relating to the
dielectric as a function of frequency.
It is only with this understanding and
information available that a satisfac-
tory selection of power, frequency, and
coupling circuit can be made for the
particular heating problem at hand.
This fact applies whether the high-
frequency energy is used for the heat-
ing of plastics or the drying of
dielectric material.

The fundamental relations of h.f.
dielectric heating depend upon the
theory that nonmetallic solid materials
have few free electrons and the effect
of the electric fields on the dielectric
molecules becomes very important.
These fields cause a definite displace-
ment of the electrons with respect to
the nucleus of the atoms and also a
displacement of the atoms within the
molecules. These displacements have
translational as well as rotational com-
ponents and are most important in the
range of frequencies used for radio-
frequency heating. As the electric com-
ponents of the molecules are rotated
to line up with the electric field a
displacement of charge within the ma-
terial takes place. As a result of this

3

i


www.americanradiohistory.com

FREQUENCY IN MEGACYCLES

we
'

- —\

3 —]

- P

123 Py

z na

83 [

Q \

g B

- —

g 7

o2

5 2 3 4 5 67891 2 3 4 5 6 78910 20 30 40 60 80

Fig. 1. A typical curve of £ vs. frequency showing how the
dielectric constant decreases with an increase of frequency.
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Fig. 2. Circuit of dielectric heating
showing relative position of equiv-
alent series or parallel resistance.

——————ny
]
1
[

- on o on oo ol

Fig. 3. A useful method of attempting
to obtain an impedance match between
a power oscillator and a dielectric load.

effect, the displacement current in the
circuit is greater due to the presence
of the dielectric than that oceurring
due to free space. The ratio of the
former to the latter displacement cur-
rent for a given electrie-field intensity
is defined as the dielectric constant of
the material. '

As the molecular configuration
changes due to an applied electric field,
the molecules are acted upon by the
fields of the adjacent molecules. This
action imparts kinetic energy to the

thermal motion with an accompanying
temperature rise of the material. Since
the increase in molecular-kinetic energy
must be derived from the impressed
electric field, an equivalent displace-
ment current must flow into the ma-
terial. This simply means that some
of the current flowing into the material
must be in phase with the voltage im-
pressed on the material.

From this point of view, the power

delivered to a one-centimeter cube when
the electric field intensity of E volts
per centimeter is impressed on the
cube is:
P=FE0o . . (1)
where ¢ is the effective conductivity
of the centimeter cube. In the case of
a dielectric, the conductivity is gener-
ally a complicated funetion of fre-
quency and not a constant.

In applications, where the conduc-
tivity and therefore the power factor
p is very small, the expression for
conductivity may be expressed as:

c=27fep . . (2)
where ¢ is the dielectric constant at the
operating frequency f. By substituting
Eqt. (2) in Eqt. (1), the expression
for the power dissipated in a centimeter
cube becomes:

P=27 feE p (3)
It has been implied but not specifi-

cally stated in this article that the
capacitance of the load circuit increases

Fig. 4. Curves showing the approximate requirements for dielectric heating and in-
sulating materials. Curve 1 is for dielectric heating and 2 for insulating material.
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due to the insertion of the dielectric
medium between the conducting plates.
From this property of the dielectric
material, it follows that the charge on
the conducting plates is greater for a
given steady voltage than without the
dielectric material. Furthermors, this
charge cannot be instantly recovered
and produces a loss similar to the hys-
teresis loss of magnetic materials. This
loss is referred to as the dielectric loss
and is expressed in a number of dif-
ferent ways. One quantity which is a
measure of this loss is the power factor,
while another is the loss factor which
is generally defined as the energy loss
per cycle per voltage gradient squared
per unit of volume, and also as the
product of the dissipation factor and
the dielectric constant, and finally, as
the imaginary part of the complex die-
lectric constant.

The effect of frequency upon the
dielectric constant or factor is very
important, as may be observed by re-
ferring to the experimental results in
Fig. 1. These results are best explained
with the aid of the concept of polariz-
ability. The concept of polarizability
is as fundamental to dielectric theory
as that of free electrons to the theory
of electrical conduction.

There are a number of subdivisions
of the theory of polarization as it is
applied to the molecular structure of
any dielectric material. There is an
electronic polarization due to the dis-
placement of electrons with respect to
the positive nuclei within the atom; an
atomic polarization due to the displace-
ment of the atoms with respect to the
other atoms within the molecule; dipole
polarization due to the dielectric mo-
ment of the molecule within an electrie
field; and in a few cases an jonic
polarization produced by the accumula-
tion of free ions at the faces between
djelectric materials having different
dielectric constants.

If the electric field is reversed with
sufficient rapidity to make the time of
the reversal less than that required by
some of the types of polarization, com-
plete polarization will not be possible
and a reduction in the dielectric con-
stant will result. This phenomenon
causes the dielectric polarization and
dielectric constant to decrease as the
frequency of the applied field increases.

Simple experiments applied in a qual-
itative manner to dielectries indicate
very clearly that the charging or dis-
charging may be classified into two
groups — one in which the charging or
discharging oeccurs almost instantan-
eously and the second in which a very
noticeable time interval is required in
order to complete the charging or polar-
izing process. These two different types
of polarization shall be classified as
instantaneous and absorptive.

OCTOBER, 1948


www.americanradiohistory.com

By referring to Fig. 1 it may be
observed that the dielectric constant
has its maximum value at the low-
frequency end of the spectrum. This
value is called the static or zero-fre-
quency dielectric constant. Under this
condition, all of the polarizations have
time to form and affect the electric field
to their maximum amount. With an
increase in frequency, however, there
is insufficient time for all types of
polarizations to become complete and
the dielectric constant & necessarily de-
creases and attains an approximately
constant value in the upper radio-
frequency spectrum.

The foregoing theory of polarization
indicates that the equilibrium positions
of the electric charges within the atoms
and molecules are determined by the
equilibrium forces. Furthermore the
electric charges do not revert instantly
to their initial position, thereby causing
some of the potential energy of the
charges to appear as heat.

An expression for the heat developed
in a dielectric by the application of an
alternating electric field may be derived
with the aid of the equivalent circuit
of the load ecapacitor. This equivalent
circuit is shown in Fig. 2. The load
capacitor with the dielectric material
between the plates may be considered
as a capacitance with either a series
resistance K¢ or a parallel resistance
E;. These resistances may be computed
algebraically by:

_ cos?t
Rs—w(,—..........(4)
- 1
R, — oCcosf = * "ot (5)
where:

cos 8 — power factor = p
C = capacitance of load
V = applied voltage

Il

Using the concept of the effective
series resistance, the power dissipated
in the capacitor may be determined by
considering a vector diagram of voltage
and current where I is the current
vector, V the voltage and R the total
resistance. The power dissipated in the
total resistance I may be expressed as:
P=wCV?cosfsind . . . . . . (6)

If the effective resistance of the ca-
pacitor plates may be neglected, then
the quantity R reduces to the resist-
ance Rx.

Eqt. (6) may be modified in order
to obtain a slightly different point of
view of the phenomenon of dielectrie
heating. This may be accomplished by
considering the effective resistance in
parallel instead of in series with the
capacitive load. The numerical value
of the power absorbed by the dielectric

becomes:
P=w C V* cos ¢ (6)

and is the same relation obtained by

OCTOBER, 1948

computing the power absorbed by the
equivalent series resistance Ry. It is
from this equation that the formula for
power absorption may be derived for
plane parallel electrodes. The result of
this derivation is:

W=055¢71 (%) c10™cos 8 . (7)

where:

W = power in watts per cec.
¢ = dielectric constant
cos 6 = power factor
f = frequency in c.p.s.
V/d = voltage gradient in volts per cm.

Eqt. (6) may be evaluated numeri-
cally for any electrode shape whose
capacitance may be either calculated or
measured. In general, the heating effect
will be uniform only where the electric
field is uniform.

Eqts. (6) and (7) clearly indicate
that the magnitude of the power dis-
sipated is dependent upon the following
parameters; (a) the geometrical con-
figuration of the load; (b) the high-
frequency electrical properties of the
dielectric load and (c¢) the character-
istics of the high-frequency generator.

The factor C in Eqt. (6) shows the
dependency of the heating upon the
load geometry. Eqt. (7) was derived
for the plane electrodes and includes
the dielectric constant and power factor
which are, of course, high-frequency
electrical properties of the dielectric
load. It is important to note that both
equations contain voltage and frequency
which are determined by the high-
frequency generator.

From a superficial observation of
Eqt. (7) one might reason that an in-
crease in frequency will permit a lower
voltage to accomplish an equivalent
heating or that the time of heating
varies inversely with the frequency if
the voltage is maintained constant. It
would then appear that any higher fre-
quency would gain these advantages for
industrial dielectric heating. These

LINEN BASE PHENOLIC HOPPER
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«~———T0 MOLD FEED

Fig. 5. Fixture for continuous heating
of granulated dielectrics showing
the position of the high frequency
. leads between the glass cylinders.

conclusions are not generally correct,
since the remaining terms in the heat
equation are not independent of fre-
quency. Furthermore an increase in
the frequency may cause serious limi-
tations due to the shorter wavelength
obtained.

Eqts. (5), (6), and (7) have para-
meters which are functions of fre-
quency and therefore introduce a more
involved relation between heating and
frequency than that originally men-
tioned. The dielectric constant as well
as the power factor are involved func-
tions of frequency and therefore their
product, which is the loss factor of the
dielectric material, must also be a
corresponding function of frequency.
These quantities have been plotted as
graphs in Fig. 4 where the parameters
have been plotted along the ordinate
and frequency along the abscissa. Al-

Fig. 6. Fixture used for obtaining Q-meter measurements showing short leads.
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Fig. 7. Maximum permissible electrode length allowing ten per-cent voltage
variation as a function of frequency.
A parallel resistance of the parallel reson-
sit Capq ant circuit since the impedance of an
3 N n ideal inductance and capacitance in
e Ea . G parallel at resonance is infinite. Then
the value of K, may be equated as in
Eqt. (5).
The graphs plotted in Fig. 9 are for
Eqt. (5) with the power factor as a
Fig. 8. Equivalent series circuit of the parameter and a load capacitance of
sum of air and dielectric capacitors in 300 micromicrofarads. The load im-
a mass of granulated dielectric material. A o .
pedance, evidently, varies inversely

though variations of the loss factor due
to frequency seldom require a choice
of a particular frequency to increase
the heating effect, large differences in
loss factor for different materials may
require higher frequencies to heat the
“low-loss” material.

A parallel resonant circuit with an
imperfect condenser tuned to resonance
presents an impedance approximately
equal to 1/w Ccosd. This impedance
may be considered as the equivalent

with the frequency.

It is important to realize that the
transfer of power as well as the voltage
drop across the dielectric load neces-
sary for heating purposes depends
upon the impedance match between
the output of the oscillator and the
load circuit. From Eqt. (5), it is evi-
dent that an increase in frequency will
reduce the load impedance and conse-
quently a lower voltage will exist across
the load. Assuming special adjust-
ments of the circuit parameters have

Fig. 8. Dielectric load impedance with a capacitive branch of 300
micromicrofarads. Actual operating point on these curves was point P.
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not been made, it is known that the
power transfer to the load will de-
crease. Therefore the voltage may not
be maintained constant across a load
to shorten the heating cycle as the
frequency is increased unless special
methods are applied to maintain the
impedance match. If the oscillator has
an output impedance of 1800 ohms and
the load is to be coupled to the oscil-
lator with a high @ circuit, Fig. 9
shows that an impedance transforming
network is required if the operating
frequency is below or above 3.1 me.
when the power factor is 0.10.

Assuming that a ten per-cent voltage
variation may be tolerated along the
greater dimension of the rectangular
electrode, the maximum permissible
electrode length may be obtained from
Fig. 7 with the frequency plotted as
the independent variable. The oscil-
lator output should be connected to the
mid-point of the shorter edge of the
rectangular electrode in order to apply
the results obtained from the graphs
of Fig. 7.

In order to obtain numerical values
of the dielectric parameters required
for design purposes, the granulated
material was measured from 1 to 50
megacycles with the aid of a @ meter
and a special fixture shown in Fig. 6.
This fixture consists of two sheets of
high quality glass with Mycalex ends
and base. The two electrodes of alu-
minum foil were cemented to the inner
sides of the glass plates with external
leads connected. The leads were made
as short as possible for the @ meter
measurements. To make these measure-
ments, a coil was selected which would
resonate with the fixture and @ meter
capacitor and connected to the induc-
tance terminals of the instrument. The
fixture was then connected to the ca-
pacitance terminals without the gran-
ular dielectric material. For a specified
frequency setting, such as 1 me., the
capacitor C was adjusted to give a max-
imum deflection of the output meter
and the corresponding values of @ and
C were recorded. This provides @
equal to @i, or the value of @ for the
empty fixture. Likewise the correspond-
ing value of C is C..

The granular dielectric material was
then placed in the fixture and the new
values of @ and C were recorded as
@: and C: respectively. These measure-
ments were repeated for a number of
frequencies in the frequency scale from
1 to 50 mec.

From these measurements, the di-
electric constant of the granular dielec-
tric was computed by using the for-

mula:
e=11.3 —[‘i—(a C) . ... (8)

where d is the distance in centimeters
(Continued on page 31)
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By SAMUEL FREEDMAN

Description of a new circuit which eliminates rather

than limits AM during FM reception, and vice versa.

HE controlled voltage divider pro-

duces a voltage output which

depends only upon the ratio of
two separate voltages applied to the
input, no matter what their actual
value may be. It suggests a large num-
ber of useful applications including
the folowing:

1. To provide a means of comparing
the amplitude or frequency of two dif-
ferent signals.

2. To provide a means of comparing
the amplitude or frequency of one sig-
nal to the average value of another
signal.

3. To provide a means of comparing
the average value or frequency of two
signals.

4. When employed in connection with
a frequency discriminator, i.e. any pair
of circuits tuned to two slightly dif-
ferent frequencies, it will eliminate or
remove all or practically all amplitude
interference and distortion as well as
provide a.v.c. during reception of fre-
quency modulated signals.

5. If employed in connection with a
pair of tuned circuits tuned to the same
frequency, it will eliminate or remove
all or practically all frequency inter-
ference and distortion and provide a.v.c.
during reception of amplitude modu-
lated signals.

6, If employed in connection with a
twin amplitude modulated oscillator, it
will provide a means of comparing the
values of two d.c. voltages or the values
of two signals changing on a wide
range of frequencies.

7. It may be used on low frequencies,
including power frequencies such as 60
cycles per second, by substituting low
frequency or common power line trans-
formers in lieu of tuned radio circuits.
This will permit comparison of currents
or voltages between different power
lines, loads, sources or phases.

8. It has innumerable possibilities in
both the fields of radio-electronies and
electrical power where the values are
otherwise too great or, conversely, too
small for convenient handling or deter-
mination but where ratio determina-
tions are convenient.
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This is accomplished by means of
two vacuum tubes 1, and V. in Fig. 1A.
These tubes are connected in series,
the cathode K. of V. connected to the
plate P, of V, while the cathode K, of
V. is connected with the negative side
of a d.c. source and the plate P. of V.
is connected with the positive side of
the same source. I, and B. in this ex-
ample are batteries or some other d.c.
source to give the proper negative bias
to the grids G, and G- of the tubes. The
input voltages EI. and El. are applied
to the grids as shown, provided that a
d.c. connection exists between the d.c.
sources B; and B. and the grids, to trans-
mit to the grids the voltage of the d.c.
sources I3, and B.. These connections are
indicated with dotted lines in Fig. 1A.

Each of the triodes has the grid kept
by the battery B at the cutoff voltage.
If the tube has a sharp cutoff and a
constant u, the current crossing the
tube will be nearly proportional to the
voltage V, applied to the grid above
cutoff. It will depend also upon the
plate voltage as shown in Fig. 2A which
is a typical family of characteristic
curves for a sharp cutoff triode.

However, in the case of Fig. 1A, the
current must be the same in both tubes
because they are connected in series.
Then, the voltage of the junction P.-K.

Fig. 1.

(A). Basic circuit of controlled voltage divider.

in Fig. 1A must change in order to carry
the same current in both tubes although
the grid voltages are different. Since
the sum of the plate voltage drops
across the tubes is constant and equal
to the voltage of the external d.c.
source, a graph can be shown in Fig. 2B
which is obtained by combining two of
the graphs shown in Fig. 2A, one of
them inverted to take care of the fact
that while the voltage drop V, in one
tube increases, the voltage drop V. de-
creases in the other tube.

The operating point with no signal
will be at point A in Fig. 2B. This is
the point that shows zero current be-
cause the grids are biased at cutoff
(example shows —6 volts) while the
voltage drop is equally divided between
the tubes. If a signal of plus one volt
is applied to G., carrying it to —5
volts; and a signal of plus 3 volts is
applied to G. carrying it to —3 volts,
then the operating point shifts to point
B. An equal current flows in both
tubes and the voltage drop is divided
in such proportion as to draw this
equal current, even though the grids
G; and G. are not of equal voltage.

If the signal voltage is doubled in
both grids, becoming 2 volts at G,
(making V, equal to —4) and plus six
at G. (making V,. equal to zero), the

(B) Resistors

added to basic circuit to compensate for deficiencies in exisiing tubes.

|

{A)

B+
<
R23
QUTPUT
n
Gl
3
1 RI 2
r \—
1
) K1
)
1 3
i e
3 8-

(B)

ENGINEERING DEPT.

-]



www.americanradiohistory.com

VALUES OF Vq tr VALUES VALUES lp VALUES VALUES |
(A) {8) ©)
Fig. 2. (A) Family of I,-V, characteristic curves. (B) Graph

formed by combining two of the curves of (A). (C) Desired charac-
teristics for making points B and C fall on the same vertical line.

line. It means that a change in signal
strength, while maintaining the same
voltage ratio, should not alter the volt-
age drop across the tubes. It can be

operating point becomes point C in
Fig. 2B. This shows what the character-
istic curves should be in order to have
B and C remain on the same vertical

Fig. 3. Comparison of the effect of a conventional limiter and of the controlled
voltage divider. (A) is a pure FM wave. (B) a pure AM wave of same carrier fre-
quency but different modulation frequency: (C) is a combination of (&) and (B).
Response of conventional limiter discriminator to (A) wave is shown in (D)
and (C) wave in (E). (F) Response of controlled voltage divider circuit to (C).
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seen that this would be obtained if the
characteristics were as shown in Fig.
2C. Here, the cutoff bias line coincides
with the zero current line of the graphs
for either tube and all the curves of
the same family have a common point
at the zero plate voltage point of the
tube concerned. Points A, B, and C
represent the same values in Fig. 2C as
in Fig. 2B but now B and C are on the
same vertical voltage line. Existing
triodes do not have such characteristics
as shown in Fig. 2C.

It is possible to design a new type
of tube to provide this operation. In
the absence of such tubes, the actual
characteristics may be made to ap-
proach the theoretical ones required by
adding the proper values of resistors in
series and in parallel with the tubes.
Then, the circuit of Fig. 1A becomes as
shown in Fig. 1B.

In this case, the grid bias may be
taken directly across the resistors 7
and 7:. Then, the current that the volt-
age drop across the tubes draws
through R: and R: must be such as to
produce across 7; and 7: exactly the bias
necessary to cut off the tubes with no
signal applied, the total voltage drop
being divided between the tubes. The
ratios Ri/7: and R./r: may be derived
from the study of the characteristic
curves given by the manufacturer or
by experimentation.

The presence of these resistors also
has two secondary effects. These have
been designated effects (a) and (b).
Effect (a) is due to 7, and 7. which
provide a negative feedback because
they are in the cathode circuits and
therefore decrease the slope of the
curves in Fig. 2C. Effect (b) is due to
R, and R. which provide a shunt con-
ductance that raises all the curves
above the position shown in Fig. 2C be-
cause current can flow through these
resistors also when the tubes are biased
at cutoff and no signal comes to the
grids.

Effect (a) is larger when the re-
sistances of r; and r. are larger, while
effect (b) is larger when the resistances
of R: and R. are smaller. Effect (a) by
itself is inconsequential since the volt-
age output does not depend upon the
amplitude of the useful signals, but
upon their ratio. Effect (b) however,
is important since it tends to oppose
the correct functioning of the circuit
because when it is present, the output
is no longer completely dependent on
the ratio of the signals alone.

In order to decrease effect (b), R.
and R. must be as large as possible.
r, and 7. should be kept small because
effect (a) while not important by itself,
does increase the effect (b). This makes
the ratio B/» large. This in turn leads
to the choosing of tubes with a u« as
high as possible, because the ratio R '»
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increases with increasing g. The resid-
ual (b) effect makes the device not
completely independent of changes in
amplitude. However, it does prevent
the possibility of oscillation of the
entire circuit when no signal is present
at the grids to provide control of the
circuit. In any case, the (b) effect is
smaller if the input signal is compara-
tively large. From this point on the
small residual (b) effect is not under
consideration.

This circuit is particularly suitable
for AM/FM detection with the pos-
sibility of complete AM elimination
during FM detection and FM elimina-
tion during AM detection. In this case,
the signal comes to the controlled volt-
age divider from the last i.f. or r.f.
stage of a receiver. The input at the
grids is determined by tuned circuits
which together with the plate tuned
circuit of the last i.f. or r.f. stage
make up the last i.f. or r.f. transformer.
During the FM detection, the circuit is
as shown in Fig. 4, T, and T. are the
grid circuits tuned to frequencies
slightly different than the center i.f. or
r.f. frequency, namely, T, tuned on a
frequency slightly higher and T. slight-
ly lower, or vice-versa, as is generally
known in the theory of the FM dis-
criminator. 7T, is the plate i.f. or r.f.
tuned circuit of the last i.f. or r.f.
stage, tuned on the center frequency.
R, C;, R,, C,, Cs provide filters to
eliminate interaction between the B
supply voltage and the drop through
the controlled voltage divider. These
filters may have any other suitable
structure. C; and C: are i.f. or r.f. by-
pass condensers, so that the i.f. or r.f.
rectified by the tubes V, and V. is fil-
tered out while only the audio output
is present at Cs. The triodes then func-
tion as conventional plate detectors as
well as a controlled voltage divider.

A change in input signal strength
in an upper-and-lower tuned discrimi-
nator such as that of Fig. 4, yields only
a change of signal strength in the out-
put of the two tuned secondary circuits,
leaving the ratio of the voltages un-
changed. The output of the controlled
voltage divider then will show no
change for such a change in the input
signal. This provides complete elimina-
tion of any AM interference and dis-
tortion. If the input signal has both
FM and any amount up to 1009
amplitude modulation present, the con-
trolled voltage divider will completely
eliminate the AM component, whereas
a common limiter tube would have only
little effect on such signal.

Fig. 3 shows the compared effect of
a conventional limiter circuit and of the
controlled voltage divider. Here, letter
A shows a pure FM wave. Letter B
shows a pure AM wave of the same
carrier frequency but with a different
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Fig. 4. Circuit of an FM detector.
using the controlled voltage divider.
which completely eliminates all am-
plitude modulation during the recep-
tion of frequency modulated signals.

modulation signal frequency. Letter C
shows a wave where both the modula-
tions of A and B are present. Here
numbers 1 and 2 show the limiting
effect of a conventional limiter. Letter
D shows the response of a conventional
limiter-diseriminator to the A wave.
Letter E shows the response of the
same circuit to the C wave. Letter F
shows the response of the controlled
voltage divider circuit to the same C
wave. Number 3 numbers the residual
(b) effect on the output of the con-
trolled voltage divider. The controlled
voltage divider circuit with two tubes,
or its equivalence in a single tube
envelope, substitutes with much better
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Fig. 5. Circuit of AM detector which
completely eliminates FM during
the reception of AM signals.

efficiency the limiter-diseriminator com-
pound. This also insures a complete
a.v.c. effect, since changes in signal
strength are nothing other than a slow
AM superimposed on the FM.
Condensers C; and C. in Fig. 4 be-
sides being bypass condensers, also
maintain the voltage of the center point
at the last given value when the AM
modulation superimposed on the FM
signal passes through the zero ampli-
tude point. At this point, the output
voltage would be undetermined except
for the residual (b) effect which always
tries to carry the output voltage to the
center value in absence of signal. This
(Continued on page 28)

Fig. 6. Complete circuit of AM-FM detector with changeover switch.
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Fig. 1. The “Selectron”
tube developed by RCA,
which makes use of the
electrostatic storage prin-
ciple to accomplish func-
tions of numerical mem-
ory in digital computers.

By DAVID FIDELMAN

Part Il Discusses Electronic Counting Methods and
Operation, Memory Devices, and Control Circuits.

HE fundamental basis of elec-

I ronic digital calculators is pre-

cisely the same process of count-
ing which has been described in Part I
as the basis for all arithmetic and
mathematical processes. The electronic
computer consists essentially of a series
of counting circuits and circuits which
automatically sequence the counting op-
erations according to the mathematical
operations which are to be performed.

The electronic counter circuit, which
makes possible all the various types of
electronic digital calculators, can be
any ecircuit with more than one state
of equilibrium. If these different states
of equilibrium can always be repro-
duced in the same order under the same
conditions, then the circuit can be used
as a counter. A number of such circuits
are known, and have been widely used
in many other applications where count-
ing circuits are required.

The basic element in any circuit of
this type is a tube or circuit having
two states of equilibrium that are read-
ily identified and repeated, and which
is capable of being transferred from
one state to another by simple means
such as a single pulse signal. The most
obvious circuit which achieves this re-
sult is the simple thyratron. However,
although thyratrons are widely used in
this manner, they are not sufficiently
reliable over long periods of time to
permit their use in critical circuits re-
quired in calculating equipment. High-
vacuum triode amplifiers also have the

10

on-off current characteristic, depending
upon the grid voltage, but they do not
possess the necessary trigger action,
characteristic of thyratrons, which
maintains the ecircuit in its selected
state after the exciting voltage has
been removed. But this result can be
achieved with the vacuum-tube by mak-
ing use of the well-known two-tube
circuit.

In this type of trigger circuit, the
grid and plate voltages of each tube are
so interconnected and related that only
one tube can conduct current at any
one time and when one tube conducts,
it controls the voltage on the grid of
the other tube so that the second tube
is biased beyond cut-off. The first tube
continues to conduct until a voltage
pulse is applied to the input. This pulse
causes the second tube to conduct and
the first tube to be cut off. The circuit
remains in this condition until another
pulse transfers the current to the orig-

Fig. 2. Method of using mercury
delay line to obtain pulse storage.
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inal condition again. The circuit thus
has the two stable states which are
necessary for use in counter circuits.
Two variations of this type of vacuum-
tube trigger circuit were shown in Fig.
2, Part I. Both have been used in prac-
tice and operate satisfactorily.

For use in equipment design, a two-
tube trigger ecircuit will, in general,
consist of a dual triode in a single enve-
lope (such as the 6SN7, 6J6, etc.);
therefore for all practical purposes a
trigger circuit may be thought of as
a single tube.

The manner in which the trigger cir-
cuit forms the basis for the electronic
counter is shown in Figs. 8 and 5. The
basic principle of operation is an ar-
rangement of the trigger circuits so
that their stable states are all inter-
related. Operation can be a eycle which
corresponds exactly to the cycle of ten
of the ordinary decimal system. Thus,
the decade counter circuit in Fig. 8 uses
ten trigger circuits to form a decimal
system in which each trigger circuit
corresponds to one of the digits from
0 to 9. With this circuit in its initial
(or reset) state, trigger circuit 0 is
triggered and circuits 1 to 9 are in
their untriggered states. The applica-
tion of the first pulse triggers circuit
1 and at the same time causes circuit
0 to return to its steady state; each
succeeding pulse causes the next suc-
ceeding circuit to be triggered and the
preceding one to return to its steady
state. At the tenth input pulse, circuit
9 returns to its steady state and trig-
gers circuit 0, at the same time sending
an output pulse which indicates that
ten input pulses have been counted.
This output pulse can then be applied
to the next decade counter. This rep-
resents the process of “carrying” ten
in the ordinary arithmetic operations.
Thus the operation of this circuit cor-
responds exactly with the arithmetic
processes of the ordinary decimal sys-
tem.

Another form of counting circuit,
which has the advantage that it uses
fewer tubes to accomplish the same
purpose, is shown in Fig. 5. The op-
eration of this circuit is based on the
“binary” or secale-of-two system. In
this system the second impulse applied
to each trigger circuit causes it to
return to its initial state and trigger
the following stage. Thus, a four-tube
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binary counter is capable of counting
2x2x2x2 — 16 impulses before return-
ing again to its initial zero state. By
a modification of the circuit shown in
the schematic it is possible to cause
the four-stage circuit to reset itself
after the tenth impulse. In this way
four trigger circuits may be used to
accomplish the same function as the
ten-circuit decade counter and can be
used in digital computers which make
use of a decimal numerical system.
The counter shown in Fig. 5 can also
be used to give a numerical system hav-
ing a base of 16. This system would
be slightly more economical of com-
ponents, since (16)° is approximately
equal to (10)° In many applications,
this slight advantage in efficiency is
balanced in the use of the base 10 in-

stead of 16 by the advantages gained -

by making the system coincide with the
more familiar decimal system. The
four-stage binary counter can easily
be converted to a decimal counter;
the only requirement is that the tenth
input pulse resets the circuit to its zero
state. If this requirement is met, it
does not matter in what manner the
circuit has reached the state represent-
ing the count of 9.

The method by which the binary
counter is reset to zero at the tenth im-
pulse is illustrated in Fig. 5. At the
first impulse, tube 1 is triggered. At
the second impulse, tube 1 is reset and
the pulse which results from the re-
setting of tube 1 triggers tube 2. At
the fourth impulse, tube 1 is again
reset and the resulting pulse resets
tube 2, which applies a pulse to tube
3 and triggers it. At the eighth im-
pulse, tubes 1, 2 and 3 are reset and
tube 4 is triggered. At the ninth im-
pulse, tube 1 is triggered, tubes 3 and
4 remain in the reset state, and tube
4 remains triggered. Normally in this
cireuit, without forced resetting, the
tenth impulse would cause tubes 2 and
4 to be in the triggered state, and 1
and 3 to be reset. However, in order
for the circuit to be a decimal counter
the tenth impulse must return all four
tubes to the reset (or zero) condition.
This is accomplished in the circuit by
means of the two condensers C., and
C,. By means of C. the pulse resulting
from the resetting of stage 1 is applied
to stage 4 to cause resetting of that
stage. The pulse resulting from the re-
setting of stage 4 is then applied
through condenser C. to stage 2 in
order to cause forced resetting of that
stage. Through proper choice of con-
denser and voltage divider values, the
feedback will cause the desired forced
resetting at the count of ten, and will
at the same time not interfere with the
normal operation of the circuit up to
the count of ten.

In almost all calculations there is a
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Fig. 3. Schematic of ten-trigger circuit decade ring counter.

necessity for remembering the results
of certain preliminary and interme-
diate computations until they are
needed in further computations toward
obtaining the final desired result. As
the calculations become more complex,
the memory requirements become in-
creasingly complex.

When computations are performed
rianually, the memory process takes
the form of writing down the inter-
mediate results as they are obtained
and referring back to them as they are
needed at later steps in the calculation.
The most direct method of accomplish-
ing the memory function in electronic
calculators is by using a method which
is analogous to the manual process of
writing down the number. Thus, the
result would be registered in an elec-
troniec counter of the type shown in
Fig. 8, and then the counter would be
permitted to remain at this setting un-
til the number is needed for further
computation.

Since this procedure may require that
a complete counter (and whatever oth-
er sequencing the control circuits are
associated with it) remain inactive for
long periods of time during complicated
calculations, it would be more efficient
to record the reading of the counter on
an auxiliary memory device until

MARKER
PULSE t 4+ 0o 1 0 1 1 1 ©

Bt
MARKER INARY SYSTEM
PULSE 3 3

B 11— 111

DECIMAL SYSTEM

Fig. 4. Pulse systems which can be
recirculated in a mercury delay line.

needed, so that the counter may be free
for further use in the calculation.

A type of electronic device which has
nemory properties suitable for use in
electronic digital computers is a re-
cently developed special-purpose tube
called the selectron. A photograph of
this tube is shown in Fig. 1. The selec-
tron makes use of the principle of elec-
trostatic storage to store the on-off
signals which accomplish the memory
function. It is particularly suitable for
binary counters, since a binary system
uses only two digits—one and zero—
which correspond to on and off in the
selectron.

In this tube, two sets of spaced paral-
lel wires at right angles to each other
are located between an extended source
of electrons and an insulating surface,
so that they can intercept the flow of
electrons. The two sets of wires create
a checkerboard of windows which can

Fig. 5. Schematic of four-trigger circuit binary counter which
may be used with a base of 16 or with the decimal system.
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Fig. 7. Method of operating penta-
grid tube as a gating circuit. so
that there is output signal only
when both input signals are present.

be closed or opened to the passage of
electrons. The wires are internally con-
nected in such a way that by applying
on-off voltages to a relatively small
number of sealed-in leads, the flow of
electrons can be controlled through in-
dividual windows. The selection of the
particular window through which the

Fig. 6. Block diagram of a complete decade counter
circuit of the type used in the ENIAC digital computer.

electrons are to flow represents the
number registered by the selectron. The
storage of electrons on the insulating
surface represents the memory charac-
teristics of the tube.

Storage is accomplished by allowing
electrons to pass through all the win-
dows in the open condition, forcefully
maintaining the potential of subdivided
areas on the insulator. To register a
signal, during the bombardment of elec-
trons a specific window is opened to the
exclusion of all others and a voltage
pulse is applied to a metallic plate
backing the insulating surface. This
pulse, positive or negative depending
on the polarity of the signal, overpow-
ers the local electronic locking mech-
anism. Immediately following this reg-
istration, all windows are opened again,
and the registered potentials are locked
in. The signal can be read by opening
the proper window and obtaining a

Fig. 8. Circuit details of mercury delay line storage system shown in Fig. 2.
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signal from the backing plate. The
registration of a signal is completed in
a few microseconds and requires no
previous erasing, and the reading is
also achieved in a few microseconds
and can be repeated indefinitely.

A single selectron tube of this type
is capable of registering 64x64, or a
total of 4096 on-off signals. Thus, two
such tubes are capable of registering
approximately 107 signals. To register
this same number of signals by using
the counter circuits described in Fig. 2
would require 70 tubes if the ten-tube
decade counters were used, or 28 tubes
if the four-tube (binary) decade coun-
ters were used.

Another method of registering and
storing signals which is finding wide
use in the design of modern electronic
digital calculating machines is the
mercury delay line, which originally
found many applications in the timing
of sweep oscillators in radar equip-
ment. The delay line consists of a col-
umn of mercury through which pulses
may be transmitted from a transmit-
ting crystal at the sending end to a
receiving crystal at the other end, so
that the pulses take an appreciable
amount of time to travel through the
mercury. When the pulses arrive at
the receiving crystal, they are amplified
and applied to the transmitting crys-
tal so they are again sent through the
mercury. This process can be repeated
as long as desired. By this method,
once the pulses have been introduced
into the chain at the input, they may
then be recirculated in the mercury
column almost indefinitely and are thus
stored for future reference. In a sys-
tem of this type the number of pulses
which may be stored is the number of
pulses which can travel through the
mercury column at any given time, and
is proportional to the length of the
mercury line.

The operation of this circuit may be
more clearly understood by reference to
the diagrams in Figs. 2 and 4. The sys-
tem depends primarily upon the time
distribution of pulses, Fig. 4, and the
absence or presence of a pulse are the
only indications possible in each time
position. A pulse system of this type
can be used with either a binary or a
decimal number system. If used with
a binary system, each pulse would rep-
resent 0 or 1 by its absence or presence
in the corresponding time-position
which that pulse would occupy. If it
were desirable to use the pulses to rep-
resent a decimal system, the chain of
pulses would be divided into separate
groups, each capable of containing any
number of pulses from 0 to 9—then the
number of pulses present in each group
represents a decimal digit. In either
system, it is necessary to introduce
suitable spacing between various groups

OCTOBER, 1948


www.americanradiohistory.com

_

of pulses to preserve their identity, and
to introduce a suitable marker pulse to
serve as a reference point for the entire
storage system.

The details of a complete system for
obtaining pulse storage by use of a
mercury delay line are in the diagram
in Fig. 8, which shows how the data
i= constantly circulating until the time
when it may be needed. By the use
of special circuits to keep the pulse
timing constant with small variations
in temperature, and to otherwise mini-
mize the effects of temperature varia-
tions, delay lines can be constructed
which are capable of holding as many
as 384 one-microsecond pulses.

Control Circuits

The counter is the basic component
in any computation system. However,
other types of components are required
in addition to the basic counter, in or-
der to control the counting and adding
circuits so that they can perform the
different arithmetic operations and for
sequencing and programming the va-
rious operations required in the speci-
fic problem. A few simple types of cir-
cuits can be combined to give quite a
wide variety of different control cir-
cuits.

A “gating” circuit, such as the one
in Fig. 7, will give an output signal
only when inputs 1 and 2 are both pres-
ent. This type of circuit represents the
logical concept of “and” (i.e., both 1
and 2 inputs are present). In the cir-
cuit of Fig. 7 this operation is per-
formed by a pentagrid tube with the
first and third grids used as the con-
trol elements. The tube draws current
only when both grids are not biased to
cutoff, therefore either grid switches a
signal applied to the other grid in and
out of the plate circuit.

A “buffing” circuit, such as Fig. 10,
gives a signal in the output circuit when
either signal 1 or 2 is present in the
input circuit. This type of circuit may
be said to represent the logical concept
of “or.” In the circuit of Fig. 10 the
buffing operation is performed by two
or more normally nonconducting tubes
with a common load resistor in either
the plate or the cathode circuit. A posi-
tive input signal which causes any one
or more of the tubes to conduct will be
transmitted to the output without af-
fecting any of the other inputs. (Since
signal amplitudes do not affect the op-
eration of digital computers, the pres-
ence of two or more signals in the
output has the same effect as one
signal.)

Operation of Electronie
Counting Circuits
A close study of the various design

considerations and previous experience
with digital computers indicate that
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Fig. 9. Various pulses produced by the cycling unit of the ENIAC computer.

the most efficient and most reliable op-
eration is attained when the various
counting and programming systems are
used just to control the transmission
of pulses which originate in a central
cyeling unit. The counters and pro-
gram control circuits have no part in
generating or shaping the pulses, and
act only to transmit or reject the
pulses which originate in the pulse
generator and cycling unit. This meth-
od of operation has a number of ad-
vantages. Best efficiency and most eco-
nomical use of tubes is obtained since
in the counters which require the great-
est number of tubes each tube is used
only as an on-off switch. Thus only as
many tubes are used as there are
switches required, and no additional
amplifiers or oscillators are needed.
Greatest reliability of operation is also
attained through this type of design.
By operating the tubes in the various
units as on-off switches rather than as
amplifiers, the pulses are always ob-
tained from the central pulse generator
and suffer a minimum amount of ampli-
tude and phase distortion.

The manner in which counting and

B+ ~ JfourPut
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Fig. 10. Method of operating two
normally nonconducting tubes with
common load resistor as a buffing
circuit. so that there is output signal
when either input signal is present.

programming circuits work in conjunc-
tion with a pulse generator and cycling
unit to perform arithmetic operations
may best be understood by reference to
the manner in which they are realized
in an existing digital computer. Fig. 6
shows a block diagram of a complete
decade counter circuit of the type used
in the ENIAC (Electronic Numerical
Integrater And Computer) built at the
University of Pennsylvania, and Fig. 9
shows the various pulses produced by
the cycling unit.
(Continued on page 26)

Fig. 11. Simplified schematic of counter program control circuit of ENIAC computer.
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ducted by K. A. Norton of the

National Bureaw of Standards
indicates that the reliable service areas
of frequency-modulation (FM) broad-
casting stations using transmitters now
available may be extended far beyond
the horizon. Analysis of the time va-
riation of intensities received during
the past year from FM stations has
shown that atmospheric “ducts” and
boundary layers in the lower tropos-
phere both have the effect of reducing
the attenuation of high-frequency radio
waves with distance at points beyond
the line of sight. These results are ex-

EXPERIMENTAL research con-

pected to provide a firmer basis for the
prediction of the service and interfer-
ence ranges of FM broadcasting sta-
tions; they should also aid in the solu-
tion of problems that may occur in con-
nection with other uses of the spectrum
above 30 megacycles.

The increasing use of frequency mod-
ulation for broadcasting is a result of
such obvious advantages as the almost
complete freedom from interference be-
tween stations and from static due to

atmospheric or man-made disturbances.
The transmission of a much greater
volume range and a wider audio fre-
quency range than is possible with
amplitude modulation thus becomes
feasible. However, a limitation on the
distance range has been imposed by the
necessity of employing very high car-
rier frequencies (from 88 to 108 mega-
cycles per second). At such high fre-
quencies long-distance propagation by
means of alternate reflection of the

Fig. 1. Field intensity of FM station WCOD at Richmond. Va., recorded at Washington, D. C. Frequency is 96.3 mc.; antenna
power, 2.3 kw.; antenna gain, 2: distance, 96.6 miles; transmitting antenna height, 360 ft.; receiving antenna, 30 ft.
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waves from the ionosphere and the
earth no longer occurs, and the range
of a station has been ordinarily limited
by the earth’s curvature to 100 miles
or less. Although the distance range is
thus restricted, this is in some respects
an advantage in that far-distant sta-
tions do not interfere with reception
within the service area.

Variations in the density of the at-
mosphere within a few hundred feet of
the ground provide differences of re-
fractive index which can increase the
curvature of a radio wave by an amount
equal to or greater than the curvature
of the earth. Known as “ducts”, these
characteristic changes in the refractive
index of the air near the surface of
the earth become more and more effec-
tive in bending radio waves as fre-
quency increases.

For the over-land propagation paths
which are usually involved in frequency-
modulation broadcasting, effective at-
mospheric ducts are to be expected after
the sun sets and the earth begins to
cool the atmosphere. Under favorable
circumstances this cooling may continue
throughout the night with the forma-
tion of a duct of great width. The re-
ceived fields would then be expected to
reach their peak values early in the
morning before the sun has had oppor-
tunity to destroy the duct by warming
the earth.

This - general behavior has been ob-
served for the fields of FM broadcast
station WCOD at Richmond, Virginia,
as received at the National Bureau of
Standards in Washington, D. C. On
August 4, 1947, the station began broad-
casting about 6:25 in the morning.
Throughout the day the fields gradually
increased until a little after midnight.
At this time the received field increased
markedly, and the fading, which had
occurred at a fairly rapid rate during
the day, decreased both in amplitude
and frequency of occurrence. The cal-
culated field intensity corresponding to
propagation in a vacuum over a flat
earth was exceeded for the half hour
just prior to 1 a.m., when the station
went off the air. Presumably this fa-
vorable propagation condition lasted
throughout the night since the fields
were again very strong on the follow-
ing morning when the station began
broadcasting at 6:25 a.m.

One of the outstanding characteristics
of FM broadcasting is the very low field
intensity required for satisfactory re-
ception. During most of the time in
rural areas where weak fields are the
only ones available for broadcast recep-
tion the only interference to such re-
ception arises from the radio noise
generated in the high-frequency cir-
cuits of the receiver itself and the cos-
mic radio noise originating in the stars
and interstellar space. Studies of such
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noise sources at the National Bureau of
Standards indicate that received fields
as low as 5 miicrovolts per meter pro-
vide a satisfactory grade of FM broad-
cast service when a very good radio
receiver is employed in the absence of
man-made noise or local thunderstorms;
and not more than twice this value is
required with typical receivers now
available to consumers. Thus, the most
effective way to increase the service
range of an FM broadcast station is to
increase the transmitting antenna
height rather than the power, since
such a change, by lengthening the line
of sight, increases the service range
more rapidly than the interference
range, resulting in a more efficient utili-
zation of the channel. An analysis of
field intensity recordings made of sta-
tion WCOD for the entire period be-
tween June 10 and August 8, 1947,
inclusive, showed that 5 microvolts per
meter was exceeded for 99.3 per-cent
of the time. The signals from this sta-
tion were observed to be of broadcast
quality during most of this period, even
when received in the presence of the
rather high man-made noise level at
the Bureau.

During the middle of the summer day
or in the winter, when atmospheric
ducts are less effective in bending radio
waves around the earth, received fields
are weaker and are usually character-
ized by somewhat more rapid fading.
The rapid variation in intensity of the
waves is attributed to reflection at near-
ly grazing incidence from a multiplicity
of horizontal tropospheric boundary
layers at heights up to 10,000 or 20,000
feet. These layers are caused by com-
paratively sharp gradients in the re-
fractive index of the atmosphere. As
the total energy in the waves reflected
from the atmospheric discontinuities
may be comparatively constant for sev-
eral hours, the observed intensity fluc-
tuations are believed to be due simply
to phase interference between wave
components which have been reflected
at various points in the troposphere.
Under such circumstances the time va-
riation of the instantaneous intensity
of the received waves would be expected
to follow the Rayleigh distribution. The
intensities recorded at the Bureau fit
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EXCEED THE ORDINATE

Fig. 2. Distribution of the intensities of
the received waves for the three-hour
period of recording shown in Fig. 3.
Solid line gives observed field intensities
exceeded for various percentages of time.
The graph paper has been especially de-
signed so that data distributed in accor-
dance with the Rayleigh distribution will
be on a straight line with a slope of —1.

this distribution closely, providing
strong support for an explanation in
terms of phase interference.

From analysis of the field-intensity
data obtained by the Bureau, it appears
that external receiving antennas may
be used with considerable advantage for
reception of FM broadcasts at points
far beyond the horizon of the transmit-
ting antenna. The FM fields from sta-
tions at large distances may be expected
to reach their maximum levels in the
early morning hours during the summer
months, when effective ranges up to sev-
eral hundred miles may be expected.

With increasing frequency the effec-
tiveness of atmospheric ducts becomes
greater while the boundary layer re-
flection coefficients decrease. Since
these two tendencies affect attenuation
of radio waves in opposite ways, it
seems probable that there exists, for a
particular set of conditions in the lower
troposphere, an optimum frequency for
propagation to large distances beyond
the horizon. However, experimental
data now available are not sufficient to
locate these optimum frequencies in the
spectrum. Do

Fig. 3. Three.hour record of field intensities received at NBS from FM station
WSAP in Portsmouth. Va. This record was made at a rate 3 times that of Fig. 1
to illustrate rapid fading at poinis {ar beyond line of sight in the absence of effec-
tive bending of the waves to the earth’s curvature by atmospheric refraction.
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Aerial Navigation Aids
Using Pulse Techniques

By SIDNEY MOSKOWITZ
and JOSEPH RACKER

Federal Telecommunication Laboratories

IR transportation in recent years
A has grown spectacularly in
quantity, range, and speed of
service, and is already showing signs
of approaching saturation with a rapid-
ity that has aroused the concern of all
agencies interested in the promotion
of safe, efficient air service. Future
growth, especially of overland intercity
traffic, is limited less by the character-
istics of the airplane as a machine than
by the congestion on airways, particu-
larly around major airports. This con-
gestion is caused by limitations of air
navigation and traffic control facilities.
Since airways and approach areas sur-
rounding the airports are clearly de-
fined by navigational charts, it is not
the lack of available space but the
inadequacy of facilities to control the
aircraft that causes congestion.

During a period of war, the problem
of aerial navigation is further compli-
cated by the necessity for ‘blind’ or
instrument flying, direction over a par-
ticular target, recognition of friendly
aircraft, detection of enemy aircraft,
and other allied services. Under the
pressure of this last war many new
applications of radio and electronics
have been developed along these lines.
Whereas these developments, which in
general employ pulses, have done much
to overcome some of the problems cited
above, there is still room for a great
deal of advancement in the design of
aerial navigational equipment — this
advancement also, in general, arising
from the application of pulse tech-
niques.

Probably the most publicized elec-
tronic contribution of the last decade is
radar. It will subsequently be shown
that the use of radar is one of the basic
elements of virtually any navigation
system. As is well known, pulse radar
operates on the principle of forwarding
an r.f. pulse of energy through space
which strikes an object, is reflected,
and picked up by a receiver at the ini-
tiating point. The interval of time be-
tween transmission and reception is
measured, and knowing that electro-
magnetic waves travel at a speed of
3 x 10° meters per second, the distance
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DME equipment in-
stalled in the aircraft
for providing dis-
tance measurement
in the Navar system.

Part 8 discusses the application of pulses in such

navigation equipment as radar, Navar, and Loran.

between the object and radar set can
be determined. Since highly directive
antennas are employed, the direction of
the object is also known.

Fig. 2 shows the block diagram con-
taining the basic elements of a pulse
radar system. These components are:

1) A timing unit which serves to
synchronize the operation of all com-
ponents and provide proper timing

2) An r.f. transmitter which emits a
narrow pulse of r.f. energy

Fig. 1. Self-synchronous rotary spark gap
timer and modulator showing two alter-
nate means of obtaining triggering pulse.
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3) An antenna system which is high-
ly directive so that azimuth indication
can be obtained. The same antenna is
usually used for both transmitting and
receiving

4) A transmitter-receiver unit which
prevents the transmitted signal from
injuring the receiver, and the transmit-
ter circuit from absorbing the reflected
signal

5) An electromechanical system,
known as a servomechanism, which co-
ordinates the speed and direction of the
antenna with the indicating and con-
trolling apparatus located at the scope

6) A receiver which amplifies the re-
flected signal

7) A cathode ray tube indicator
which in coordination with the timing
unit indicates the range and in some
cases the azimuth of targets within
view of the radar

It is beyond the scope of this article
to cover the design of all of these units
and discussion will be limited to those
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circuits requiring the use of pulse
techniques. Those elements that will
not be covered, such as the antennas or
the servomechanism, do not, in general,
deviate much from their design as part
of c.w. systems and hence do not re-
quire special pulse techniques.

Before considering the design of the
individual elements, the over-all char-
acteristics of the system must be de-
termined from maximum, minimum, and
accuracy of range indication required.

The repetition rate or pulse repeti-
tion frequency, PRF, as it is usually
referred to in radar terminology, is
primarily a function of the maximum
range of the system. After the pulse
is transmitted, a period of time is re-
quired—known as null period—for the
pulse to reach the target and be re-
flected back to the receiver. During
this period, no other pulse should be
transmitted, otherwise a target indica-
tion on the scope could be due either to
a nearby or far off reflection—hence
the range could not be readily deter-
mined. To overcome this effect, radar
systems are usually designed to with-
hold transmission of a succeeding pulse
until the preceding one has had suffi-
cient time to reach the point of maxi-
mum range and return.

A typical example of how the maxi-
mum range is determined would be
helpful in clarifying the previous para-
graph. Assume that the PRF is 1000,
then the time available for the pulse
and the null period is 1/1000 of a sec-
ond or 1000 microseconds. Assuming
that the pulse width is negligible (us-
ually of the order of 2 microseconds),
the maximum range of the system is
therefore the distance the pulse travels
in 500 microseconds—since it must also
return. The speed of the pulse is 300
meters per microsec., hence the range of
a system using a PRF of 1000 is ap-
proximately 15 x 10* meters or 93 miles.

On the other hand, the pulse repeti-
tion rate should be as high as possible
for two reasons. One is to improve the
scope indication since the more fre-
quently the signal is applied to the

scope, the clearer it becomes. Secondly-

a high rate is required to make sure
that no ‘blind’ spots exist in the system.
This latter statement can best be under-
stood by means of an example. Assume
that the beam width of the antenna is
1°, the antenna rotation speed is 300
microseconds per degree, and the pulse
interval is 1000 microseconds. In this
case, the antenna rotates approximately
3° between successive pulses and hence
there will be some areas towards which
a pulse was not directed—known as
‘blind’ spots. It is therefore necessary
to design the PRF and antenna rotation
frequency such that the maximum
range will be attained, with no blind
spots.

OCTOBER, 1948

The pulse width is limited by the fact
that the transmitter must be turned off
in time to permit the receiver to am-
plify reflections from the nearest target
of interest. Obviously if the pulse width
exceeds the null period required for the
pulse to strike and return from the
nearest target of interest —in other
words the minimum range specified —
then the reflected signal can not be
distinguished from the transmitted sig-
nal. Thus if a 1 microsecond pulse is
utilized, targets closer than 150 meters
cannot be detected. Actually the mini-
mum detection distance of a 1 micro-
second pulse system is somewhat

greater than 150 meters since additional

time is required to permit the receiver
to recover from the effects of the trans-
mitted signal.

A narrow pulse is also essential in
any system that must specify the dis-
tance of the aireraft with precision.
This is true since it is impossible to
determine whether the indication ob-
tained is due to the beginning or end
of the transmitted pulse. Hence if a
1 microsecond pulse is employed, a
range accuracy of better than 300
meters cannot be attained. It should
also be noted that, in all of the discus-
sion thus far, the assumption has been
made that the shape of the pulse is not
altered by the receiver.

As previously indicated the function
of the timing unit is to synchronize the
operation of all elements of the radar
system. Specifically the timing unit
performs the following operations: It
establishes the pulse repetition rate of
the transmitted pulse by initiating each
pulse; initiates or generates the saw-
tooth voltage applied across the indi-
cator tube; controls the receiver gain
by ‘gating’ pulses; and produces inten-
sifier pulses for brightening the indi-
cator beam during the active portion of
the sweep.

Two types of indicator circuits may
be utilized. One, known as the master-
oscillator system, generates a master
sine wave which is then passed through
appropriate shaper and delay circuits
to develop the proper waveforms. The
second is known as the self-synchronous
system in which the timing unit pro-
duces a triggering pulse which is then
employed to actuate ‘one shot’ pulse
generation circuits, thereby obtaining
the necessary waveforms.
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Fig. 2. Block diagram showing essen:
tial components of a pulse radar system.
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Fig. 3. Functional block dia-
gram of a radar timing unit.

Of the two, the self synchronous sys-
tem is much simpler from a circuit
viewpoint, though not as accurate, and
is therefore used in lightweight equip-
ment, especially when high power must
be combined with portability. The mas-
ter-oscillator system is, on the other
hand, used in equipment where a high
degree of accuracy is required at the
expense of weight and complexity.

The basic timing in a self-synchron-
ous system is usually obtained by means
of a rotary spark gap, though an r.f.
blocking oscillator or a squegging oscil-
lator is also employed. Fig. 1 is a
simplified schematic diagram of a ro-
tary spark gap timer and modulator.
The rotary gap consists of one or more
fixed electrodes and a number of mov-
ing electrodes spaced on the periphery
of the rotor, which is driven by a
synchronous motor connected to the
primary power source. When the rotor
electrode and a fixed electrode come

Fig. 4. Block diagram of the essential elements of a pulse radar receiver.
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Fig. 5. Basic circuit for pulses
using electrostatic energy storage.
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Fig. 6. Block diagram showing the

principle of Beacon (unassisted) radar.

sufficiently close, the high voltage be-
tween them breaks down the air in the
gap and provides a low impedance path
to ground. The current flow through
the circuit forms the modulating pulse.
Coincidentally, a small portion of the
modulating pulse is obtained from
either a voltage divider circuit or
through an additional secondary in the

pulse transformer which is then used
to trigger the sweep and other indi-
cator circuits.

The repetition rate of the rotary
spark gap is established by the number
of times per second an are is produced
between stators and rotors. If the rotor
rotates at a rate of V times per second,
the number of rotors is R, and the
number of stators is S, then the PRF
of the system is:

PRF = VRS pulses per second

The timing trigger is fed to a ‘one
shot’ pulse generator such as a multi-
vibrator, which produces a rectangular
pulse output whose width is made equal
to the microsecond equivalent of the
maximum range of the system. Thus
if the maximum range of 93 miles were
desired, the width of the rectangular
pulse would be 1000 microseconds. This
rectangular pulse is then fed to the
grid of the CRT, which is normally
biased to cut-off, permitting the electron
beam to flow only over the pulse dura-
tion. Similarly, this pulse can be used
to turn on the receiver for this period—
in which case the receiver would nor-
mally be cut off. Two modifications of
the pulses used for this application
would be to delay the pulse fed to the
receiver by a period equal to the width
of the transmitter pulse, thus reducing
the possibility of injury to the receiver
during this time; and provide a saw-
tooth waveform so that the gain of the
receiver can be made to vary with time.

The rectangular pulse is also fed to
the grid of a sawtooth generator. In
the absence of the pulse the generator
tube is conducting and its plate voltage
is very low. The presence of the pulse,
however, cuts off the tube — increasing

Fig. 7. Block diagram indicating the basic principles of a Navar system.
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the plate voltage to a high value. A
condenser in the plate circuit then
charges up to this value. At the ter-
mination of the pulse, the tube returns
to its conducting status and the con-
denser discharges rapidly. Thus the
output of this generator is a sawtooth
voltage whose buildup time is exactly
equal to the duration of the applied
pulse. This sawtooth voltage is then
applied across the horizontal deflection
plates of the CRT causing the beam to
travel across the screen.

Fig. 3 is a block diagram of this
system. It should be noted that the
trigger pulse initiates the rectangular
pulse, and the rectangular pulse initi-
ates the sawtooth voltage — so that the
electron beam commences its sweep
across the screen at the time that a
pulse is being emitted by the transmit-
ter. Furthermore, it reaches the end of
the screen after a period equal to the
width of the rectangular pulse. The
screen of the cathode ray tube can be
calibrated directly in miles. If a 1000
microsecond pulse were used, the ter-
minating point of the sweep would be
equivalent to a range of 93 miles, the
half-way point 46.5 miles and so on.
This latter statement assumes that the
sawtooth has a linear slope — which is
generally designed so this is true. Of
course the range of the unit can readily
be varied by changing the pulse width.
This usually means varying the RC
constant of the generator and in many
sets a number of ranges are provided
which are obtained by switching to an
appropriate value of resistance.

In the master oscillator system, pas-
sive pulse generation is employed with
the basic sine wave being passed
through shaping circuits such as those
described in previous articles'? to ob-
tain appropriate waveforms. This Sys-
tem is more flexible and accurate than
the self synchronous system mainly due
to the fact that the oscillators utilized
are much more stable than the rotary
spark gap and hence provide a much
more precise timing base.

Modulator

The modulator required in the trans-
mitter differs from pulse generators
that have been described® in that high
power, of the order of kilowatts, is in-
volved. Basically the modulator, which
is also referred to as the pulser, con-
sists of a storage element, which stores
up energy during the ‘off’ period and
releases it during the ‘on’ period, a
switch to effect the ‘on’ and ‘off’ posi-
tions, and a timing element which
established the pulse duration. This is
shown in block diagram form in Fig. 5.

There are two general types of modu-
lators (employing electrostatic energy
storage — in contrast to electromag-
netic storage which is rarely employed
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MODEL B-Case diameter—3.3";
Number of turns—15; Slide wire
length—140%"”; Rotation—5400°;
Power rating—10 watts; Resistance
ratings—50 to 200,000 ohms.
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MODEL A-Case diameter—1.8";
Number of turns—10; Slide wire
Rotation—3600°;
Power rating—5 watts; Resistance
ratings—10 to 50,006 ohms.
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MODEL C-Case diameter—18";
Number of turns—3; Slide wire
length—13.5"; Rotation—1080°;
Power rating—3 watts; Resistance
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SPECIAL MODELS
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MODEL D—Similar to Model B, above, but longer and with greater
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Slide wire length—=234"; Rotation—9000°; Power rating—15
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Equipment required in a remote radar indicating system using Navar.

and hence will not be considered in this
article). In one, known as the hard
tube pulser, the storage element is a
condenser, the switch a vacuum tube,
and the timing is obtained from a pulse
generated in a previous stage. The sec-
ond, known as a line pulser, employs
a delay line which acts as both the
storage and timing elements, and a
rotary spark gap or equivalent for
switching. The latter type is simpler,
the former more accurate.

A simplified schematic diagram of a
typical hard tube pulser is given in
Fig. 8. The storage element, C,, is
charged through the isolation induec-
tance L,. In the quiescent state, the
point A4 is at ground potential while

the high voltage side of C, is at the
full d.c. supply voltage. The control
grid of T is biased to cut-off. A rec-
tangular pulse is applied to the grid,
whose peak voltage is sufficiently large
to enable the tube to conduct and whose
duration is equal to the desired width
of the transmitted pulse. When the tube
conducts, the d.c. voltage drops to a
very low value and, since the voltage
across C, cannot change instantan-
eously, the point A will assume a high
negative potential, which is applied to
the load, shown in the schematic dia-
gram as a magnetron. A magnetron
acts as a diode and hence does not gen-
erate r.f. energy until this negative
potential is attained. Current will con-

Fig. 8. Two families of Loran hyperbolic functions corre-
sponding to given microsecond readings at the receiver.
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tinue to flow out of C, and around the
load circuit until the driving pulse on
the grid of T returns to zero value and
the tube is cut off again.

During the presence of the driving
pulse, the potential of C, and hence
that across the load slowly declines
unless C, is made very large. In any
practical design it is usually desirable
to make C, no larger than absolutely
necessary, the criterion being the per-
missible voltage drop while carrying a
current pulse of definite magnitude for
the duration of one pulse. Expressed
more quantitatively, C, = I ts/Vs where
I is the current flowing through the
load, t; the duration of the pulse, and
V: the maximum permissible voltage
drop. The sizes of L,, L, and R, depend
upon how quickly it is desired to bring
the tail of the pulse down to zero, once
the driving pulse has been removed,
and also how much energy can be
wasted in the elements during the pulse.

Occasionally, the most efficient oper-
ating voltage of the magnetron does
not correspond to the optimum - plate
voltage for T so that there must be
some impedance matching device be-
tween the pulser and the load, usually
in the form of a pulse transformer.
The introduction of the transformer in
the circuit, however, tends to drive the
pulse negatively, and a diode damping
circuit® is frequently necessary.

A typical line pulser type of modu-
lator is shown in Fig. 1. In this case,
the storage element is a delay line of
characteristic impedance Z,. When such
a delay line is charged up to a poten-
tial V. and then suddenly connected
across a resistance R, there will be a
pulse of current flowing through the
circuit for a time equal to 28, where §
is the delay time of the line. The volt-
age appearing across the load, V.,
during this time is given by:

R
Z,+ R

It is obvious that if R is equal to Z,,
V. will be equal to one half V.. If R
is not equal to Z, reflections will occur,
the amplitude of the nth reflection being
equal to:

Ve =V,

V="V

R R —Z )
zr (777

Thus it is readily seen that if the
delay line is terminated in an imped-
ance equal, or closely equal, to its
characteristic impedance, a rectangular
pulse whose width is equal to twice the
delay of the line will be applied to the
r.f. oscillator each time the rotary gaps
spark.

Receiver

The function of the receiver is to
detect and amplify the echo signals,
applying the amplified output across
the vertical plates or control electrode
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Fig. 4 shows the block diagram of a typical superhetero-
dyne receiver. An r.f. amplifier is used to raise the signal
level above the noise level of the succeeding mixer and i.f.
stages. The main portion of the amplification is carried out , ia
at the intermediate frequencies, raising the signal level to i
the order of 1 to 10 volts so that high level linear detection
may be utilized. This is followed by sufficient video ampli-
fication to raise the peak level to that demanded by the
control electrode or deflection plates of the indicator tube.

At this point it should be noted that there are two basie
types of indication that can be supplied. One, known as
type A indication, shows only the range of the echo. In this
case, a linear sawtooth voltage is applied to the horizontal
deflection plates, and the receiver output to the vertical
plates—thus the echo appears in the form of a ‘pip’ at
the proper range.

The other type of indication, known as plan position indi-
cation or PPI, shows both the range and azimuth of the echo.
This is accomplished by applying a linear sawtooth voltage
to a deflection coil — providing electromagnetic deflection -
with this coil rotating around the cathode ray tube in syn-
chronism with the antenna. In this case, the receiver output
is applied to the control grid or electrode of the CRT, pro-
ducing a bright spot on the screen when a signal is received.
By superimposing a map, whose center point is equivalent
to the position of the radar set, on the PPI, the exact geo-
graphic location of echoes is automatically provided.

The receiver must also be designed so that it is capable
of recovering rapidly from the effects of strong signals.
Consequently, throughout the receiver, particularly in the
i.f. and v.f. (video frequency) coupling circuits, care must
be taken to avoid accumulation of charge on ecapacitors that

e - I
\ . '
may block the receiver. |
In certain radar systems, continuous control of the i.f. | I I .. manufacturers of:

amplifier gain is provided through the use of a gating pulse
which, as previously described, also actuates and silences the

receiver at appropriate intervals. By increasing the gain | * STAINLESS STEEL standard screws.

as a function of time the amplitude of all echo signals tends |

to equalize, irrespective of distance. Such a gain control | % Sheet Metal Screws . . . steel and

may be accomplished by applyving a sawtooth voltage across | Stainless Steel.

the grid of the final i.f. amplifier, with this tube normally .

cut-off in the absence of the gating pulse. * Brass, Alumlnum' Bronze and Auoy
The radar equipment described thus far was developed Steel Screws.

during the war, mainly for the purpose of detecting enemy
targets. However, with some modification these same prin-
ciples were also employed to aid aerial navigation within
the aircraft through the development of altimeters, whereby
the height of the plane was determined by timing the -ﬂ m(ﬂp\ ‘RU DU (TS 0,
ground echo, and identification of friendly aircraft. In

this latter system all friendly aircraft contained a unit
(Continued on page 29)

% Sems and Sems-Phillips Head Screws.
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SELENIUM RECTIFIER

The International Rectifier Corp. has
announced a new heavy duty selenium
rectifier. It features interlocking as-

semblies of rectifier components, con-
servatively rated terminals and special
moisture-proofing. Leakage current is
less than 1 ma./ em.? at 25 volts r.m.s.
in the reverse direction. The individ-
ual selenium elements measure 6%4 "7 x
T14” and are rated at 12 amperes. In-
quiries may be addressed to 6809 S.
Victoria Ave., Los Angeles 43, Calif.

PRECISION IMPEDANCE METERS
Precision impedance meters which

have a 2 per-cent accuracy for 650 to
40,000 mec. are now being produced by
the Industrial Department of Sperry
Gyroscope Company, Great Neck, N.Y.
These instruments determine impedance
by measuring standing wave ratios and
anode positions in microwave transmis-
sion lines. They can also measure rela-
tive power, attenuation and wavelength
in the line.

The complete series of nine instru-
ments covers all standard sizes of wave-

guide from 3”x1%"” to 0.360” x 0.220"
and rigid coaxial lines of 8" and %”.
Probe position can be measured to 0.1
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mm. on vernier scale instruments and
to 0.01 mm. on dial and micrometer
instruments.

MERCURY SWITCHES IMPROVED .
New technical developments in the

manufacture of Durakool mercury
switches have made differences in per-
formance. An electrical weld now seals
hydrogen gas under pressure in the
metal case of the switch. The closure
keeps that pressure intact whether the
switch is in use or inactive on a ma-
chine or in stock. There is no noticeable
deterioration over periods of many
months.

The purpose of the hydrogen gas
under pressure is to kill the usual are
between the mercury and the contact
points of the switch. Thus corrosion of
the electrode is all but eliminated. The
metal case acts as one electrode. Models
rang from 1 to 65 amperes in capacity
and are made with or without plastic
case. Rubber insulations may be had

on order. Address Durakool, Inc., Elk-
hart, Ind., for further information and
a catalogue.

LEVEL AND ANGLE INDICATOR
A combination level and angle indi-

cator usable from all four surfaces is
now available from the R-D Company,
P.O. Box 912, Flint, Michigan. Dial
indicators are of clear, unbreakable
plastic, calibrated in degrees and grad-
uated to make the tool practical for
use in exacting jobs. The frame is heat-
treated aluminum, 16” x 8” x 3% ”. Total
weight is approximately 1% pounds.

DATA RECORDER MECHANISMS
Newest in the line of data recorders

produced by the Cook Research Labora-
tories, 1457 Diversey Parkway, Chicago
14, are types MR-3 and MR-6. These
units are designed for building into
vehicles, aireraft, guided missiles or
other mobile equipment. The devices
use magnetic tape to store variable or
transient data under conditions of

ENGINEERING DEPT.
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severe shock acceleration for later re-
running and analysis. All designs have

multi-information channels and in addi-
tion, include a time base channel for
speed and error compensation purposes.

LUMINOUS TUBE TRANSFORMERS
Flickerless performance, quiet, low

operating temperature and long service

life are featured by Felco luminous
tube transformers, made by The Forest
Electric Company, 7216 Circle Avenue,
Forest Park, Ill. Coil design and place-
ment minimize electrical stresses and
direct short leads prevent destructive
corona action.

There is midpoint grounding with
larger wire in primary and secondary
coils. Balanced design greatly reduces
radio disturbance and effectively pro-
tects secondary coils from burn-outs
due to ground or defective tubing.

TAPE RECORDER FOR FM
Expressly designed for the require-

ments of FM broadcast application, the
Ampex tape recorder offers a 35-minute
transcribing capacity at 30 inches
of tape per second. The unit is self

contained, in a studio-styled housing.
Included are precision tape drive, com-
pletely shielded plug-in head housing
with separate heads for erase, record,

and play-back, separate record and
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playback amplifiers, flexible controls
and adequate power supplies.

Frequency response of the unit is
within = 1 db. between 30 and 15,000
¢.p.s. The manufacturer is Ampex Elec-
tric Corporation, 139 Howard Avenue,
San Carlos, Calif.

ALPHA COUNTER

An alpha proportional counter sys-
tem has been designed for counting
alpha particles in the presence of a

|

strong beta activity. The unit consists
of a methane flow proportional counter
with sample holder, a built-in variable
high gain linear amplifier, scale of 256
to 1, a built-in high speed impulse
recorder, and variable high voltage sup-
ply. The complete unit is constructed
on a single chassis.

This type of ecounting system is now
available from the Instrument Develop-
ment Laboratories, Inc., 223-233 West
Erie Street, Chicago 10.

HIGH VOLTAGE MULTIPLIER
Reiner H.V.M. leads have special

high voltage type of resistors built into
the prod handles so that practically
the entire voltage drop takes place
hefore the wire lead of the cord is

1

reached and the instrument end or tip
is relatively “cold.” This is a scientific
and safe way to measure high voltage.
Special voltage ranges and sensitivities
for vacuum tube voltmeters can be sup-
plied upon request and detailed infor-
mation is given in a bulletin. The
manufacturer is Reiner Electronics Co.,
Inc., 152 W. 25 St, N.Y. 1, N.Y.
-~ -

OCTOBER. 1948

|

Over 1000 Sizes

O

FEC T C bt e S h k.
S F R U T 2 g ]
- PARAMOUNT %53k PAPER TUBES
- 1 ] o B w } n L e A -
b : b S PR SRR o
e R R R e bR

e

i

Square ¢ Rectangular ¢ Triangular
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specialized ability 1o engineer special tubes . ..
PARAMOUNT can produce the exact shape and size
you need for coil forms or other uses. Hi-Dielectric,
Hi-Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines. Tol-
erances plus or minus .002". Made to your speci-
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Inside Perimeters from .592 to 19.0°

PARAMOUNT PAPER TUBE CORP.
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MAN-MADE QUARTZ CRYSTALS

Clear, sparkling ecrystals of real
quartz, identical in every way to those
produced by the processes of nature are
now being grown at Bell Telephone
Laboratories, 463 W. St., New York
14, N. Y. A finely powdered form of
silica is placed in the bottom of a steel
bomb “test tube” and an aqueous alka-
line solution is added. A seed plate, a
thin wafer of quartz, is suspended at
the top of the bomb which is then sealed
and placed in a furnace. Under pres-
sures exceeding 15,000 pounds per
square inch and at temperatures of
about 750° F., the silica dissolves, rises
to the cooler part of the bomb and is
deposited on the seed plate, molecule
upon molecule, in perfectly regular or-
der until it is in the form of a single
clear crystal.

Due to controlled uniformity of such
production, the synthetically produced
crystals are superior to natural ones.
Standard growth rate is an inch a
month, and commercial manufacture is
predicted for the near future.

1.1.T. APPOINTMENTS .
Four new members of the teaching

staff of the electrical engineering de-
partment of the Illinois Institute of
Technology were recently announced by
Dr. E. R. Whitehead, director of that
department. Carl D. Pierson, Jr., has
been appointed instructor, Leander W.
Matsch, professor, Benjamn A. Fisher,
associate professor and Elton W. Jones,
assistant professor. These positions are
all effective as of September 1.

NAVY AND ELECTRONIC INDUSTRY CONFER
The Chicago chapter of “The Repre-

sentatives” recently held a meeting in
the Civic Opera Building attended by

over two hundred key men in the elec-
tronics industry and officers in charge
of various electronies divisions of the
Navy Department in Washington. They
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discussed the partlcular problems of
electronic companies in their relations
with the Navy, what the Navy is doing
and planning, electronically, and in-
dustry’s place in that program.

Points emphasized were that bidders
must check Public Law #413 before
entering into contracts with the Armed
Forces and that manufacturers inter-
ested in supplying the services should
read the booklet titled “Mobilization
Guide Book for U.S. Industry,” obtain-
able at the Government Printing Office,
Washington 25, D.C., for $.25.

Pictured here are the principal
speakers at the Navy Electronics Pro-
gram.

NEC CONFERENCE IN NOVEMBER
The annual National Electronies Con-

ference will be held November 4, 5 and
6 at the Edgewater Beach Hotel in Chi-
cago. Scheduled as the outstanding
features of this year’s program are the
banquet in the Marine Dining Room on
Thursday evening and a large screen
television demonstration by the Radio
Corporation of America in the Crystal
Ballroom on Friday at 8:00 p.m.
Exhibits of manufacturers’ new
equipment will be on display through-
out the sessions, and a comprehensive
technical program has been arranged
with all major fields of interest being
covered. These include new materials,
sound measurement and recording,
servomechanisms, communications, elec-
tronic instrumentation, new tube de-
velopments, microwaves, computers, in-
dustrial applications, television, man-
agement of research, electronie circuits,
magnetic amplifiers, and antennas.

SYNTHETIC MICA

A synthetic mica with the desirable
characteristics of natural mica is now
being produced on a pilot-plant scale
under a coordinated research program
sponsored by the Office of Naval Re-
search, Army Signal Corps and the
Navy Bureau of Ships. Known as
fluorine-phlogopite mica, the synthesis
has the properties of perfect cleavage
into thin sheets, good electrical and
mechanical characteristics and chemical
stability. There is also the possibility
that further research may reveal ways
of directly fabricating mica compo-
nents, which would eliminate the time
consuming and laborious tasks of sort-
ing, grading, splitting and trimming
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natural mica. Production of synthetic
mica will make the United States inde-
pendent of foreign sources for this
strategic mineral that is widely used
in communications and electrical equip-
ment.

CLIENT RESEARCH DEPARTMEN!‘
The Mayflower Electronic Devices,

Inc., manufacturers of electronic heat
sealing equipment and electronic sew-
ing machines recently announced the
formation of a client research depart-
ment. This department will do research
on dielectric heating and electronic
sealing for clients on a contract or pro-
ject basis. The company, located at 6014
Hudson Boulevard, West New York,
New Jersey, has had wide experience
in these fields and is manufacturing
equipment under RCA licenses.

JARVIS HEAD§ CHICAGO IR.E.
Ken Jarvis, well-known consulting

engineer and president of Jarvis Elec-
tronics Corporation, has been elected

=1

chairman of the Chicago Section of
I.R.E. for the 1948-1949 year. Other
officers include Don Haines. vice chair-
man, and Kipling Adams. secretary-
treasurer.

The Chicago Section is the second
largest of this non-profit professional
organization devoted to the advance-
ment of the theory and practice of
radio and electronics, including allied
branches of engineering.

WEST COAST.AUDIO SOCIETY
The newly formed San Francisco

Section of Audio Engineering Society
elected a full complement of interim
officers to operate until regular fall
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