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Collins AN/ARC-2 Autotune transmitter-receiver

The AN/ARC-2 Autotune transmitter-receiver was
designed and is built by Collins for two place and larger military air-
craft. Itis an example of the experience, design ingenuity and manu-

Remote facturing skill also available, in the Collins organization, to commercial
Control users of communication equipment.
Box

Transmitter, receiver and dynamotor are all contained in the same
case. The weight and space requirement of the AN/ARC-2 is consider-
ably less than that of the equipment it replaces. Any one of eight pre-
tuned channels is immediately and automatically available by means of
the Collins Autotune, operated either at the main panel or by remote
control. The transmitter and receiver operate on the same frequency
and are tuned simultaneously by a single set of controls.

This equipment, including its Autotune mechanism, functions reli-
ably at all temperatures from —58° to +140° F, all altitudes from sea
level to 40,000 feet, and all conditions of humidity up to saturation.

The Collins organization specializes in fulfilling exacting require-
ments. We will welcome an opportunity to make recommendations
regarding your needs in the field of radio communication equipment.
Collins Radio Company, Cedar Rapids, Iowa;

11 West 42nd Street, New York 18, N. Y.

IN RADIO COMMUNICATIONS, IT'S...
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| Will Show You How to

Learn RADIOA

by Practicing in Spare Time

Tiﬁi ;i?

<@

| send you Soldering Equipment and Radio parts;
show you how to do Radio soldering; how to
mount and connect Radic parts; give you practi-
cal experience.

Early in my course | show you how to build this
N.R.l. Tester with parts 1 send. It soon helps you
fix reighborhood Radios and earn EXTRA money
in spare time.

You get parts to build Radio Circuits; then test
them; see how they work; learn how to design
special circuits; how to locate and repair circuit
defects.

You get parts to build his Vacuum Tube Power
Pack; make changes which give you experience
with packs of many kinds; learn to correct power
pack troubles.

Building this A. M. Signal Generator gives you
more valuable experience. It provides amplitude-
modulated signals for many tests and experiments.

You build this Superheterodyne Recelver whlich
brings in local and distant stations—and gives you
more experience to help you win success In Radio.

| Will Train You at Home ~-SAMPLE LESSON FREE

Let me send ycu Tacts about rich op-
portunities in Radio. See how knowing
Radio can give you security, a prosper-
ous future. Send the coupon for FREE
Sample Lesson, “Getting Acquainted
with Receiver Servicing,” and my FREE
64-page book, “Win Rich Rewards in
Radio.” See how N.R.I. trains you at
home. Read haw you practice building,
testing, repairing Radios with SIX BIG
KITS of Radio parts I send you.

Future for Train=d Men is Bright in Radio,
Television, Electronics

The Radio Repair business is boommg
NOW. There is good money fixing Radios in
your spare time or own full-time business.
Trained Radio Technicians also find wide-
open opportunities in Police, Aviation, Ma-
rine Radio. in Broadecasting, Radio Manufac-
turing, Public Address work, etc.

Think of the koom coming now that new
Radios can be made! Think of the backlog
of business built up In ALL branches of
Radio! Think of even GREATER opportu-

My Radio Course Includes
TELEVISION + ELECTRONICS

REQUENCY MODULATION

Mareh, 1946

nities when Television and Electronics are
available to the public! Send for free book
now,

Many Beginners Soon Make $5, $10 a
Week EXTRA in Spare Time

The day vou enroll I start sending EXTRA
MONEY JOB SHEETS to help you make EX-
TRA money fixing Radios in spare time while
learning. You LEARN Radio prineciples from
my easy-to-grasp Lessons—PRACTICE what
you learn by building real Radio Circuits with

(Please include Post Office Zone Number)

www.americanradiohistorv.com

Our 32nd Year of Training Men for Success in Radio

§ MR. 1. E. SMITH, President, Dept. 6CR
1 National Radio Institute, Washington 9, D. C.

Mail me FREE, without obligation, Sample Lesson and
¥ 64- -page book about how to win success in Radio
. and Televi xsmn1 l'ile():tromcs (No salesman will call.

Please write plainly.

[ Age. . ... ...
ﬁName.....A.... ........................
: Addressl FAM-Wel N cdl0 Wbk e s b s 5 b4
E City pac § 3nriad b bas) Pl 06 Wik S § State. ... .......

Radio parts I send—USE your knowledge to
make EXTRA money in spare time.

Find Out What N.R.l. Can Do for YOU

MAIL COUPON for Sample Lesson and my
I'REE 64-page book. It's packed with facts
about opportunities for you. Read the details
about my Course. Read letters from men I
trained, telling what they are doing, earning.
Just MAIL COUPGCN in an envelope or paste
it on a penny postal. J. E. Smith, President,
Dept. 6CR National Radio Institute, Pioneer
Home Study Radio School, Washington 9,
D.C.

La-----

-
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N\ RS < ) . War veteran returns to his
; 2 BRANCH OFFICES: NEW YORK, WASHINGTON, LOS ANGELES, TORONTO radio servicing profession.
Using latest test equipment
R

fﬁ, WII.I}.)IAblf f ZIFE and knowledge obtained dur-
NG © ubltser ing his military service, finds
himself better equipped to
B. G. DAVIS C. B. TIGHE GEORGE BERNER repair new radioc and elec-
General Manager Ass’t to the Publisher Advertising Director tronic equipment. Photograph
was taken at the Triplett
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hallicrafters o 7 5-40

New beauty and per-
fect ventilation in the
perforated steel top

Separate electrical
bandspread with:‘in-
ertia flywheel tuning.

Tuning range from
540 ke to 42 Mc con-
tinyous in four bands

Self-contained, shadk
mounted, permanent
magnet dynamic
speaker

All controls logically
grouped for eéséEest
operation. Norrf\gl
position for broad-
cast recspt¥fon

marked in red, mas- . o e E e e - b PR
- 2 i L e i L, T He e
ing possible general Automatic noise = 3-position tone  Standby receive = Phone jack .
use by whole family. ~ limiter 3 . - control o switeh BN A RN
% o e A T :
=5 5 = .;@ i il —$ e
- . S (APPROXIMATELY)

i 1 o -

i

" New design, new vutility in a great $7950

L4 L *®
new commuhnications receiver. . . ——
Here is Hallicrafters new Model $-40. With this great communications receiver, handsomely designed,
expertly engineered, Hallicrafters points the way to exciting new developments in amateur radio. Read
those specifications . . . it's tailor-made for hams. Look at the sheer beauty of the $-40 . .. nothing like it
fo be seen in the communications field. Listen to the amazing performance . . . excels anything in its price
class. See your local distributor about when you can get an S-40.

INSIDE STUFF: Beneath the sleek exterior of the 5-40 is a beautifully en-
gineered chassis. One stage of tuned radio frequency amplification, the
S-40 uses a type 6SA7 tube as converter mixer for best signal to noise
ratio. RF coils are of the permeability adjusted “micro-set” type identical
with those used in the most expensivé Hallicrafters receivers. The high
frequency oscillator is temperature compensated for maximum stability.

From every angle the $-40 is an ideal receiver for all high frequency
applications.

hallicrafters ranio

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.
COPYRIGHT 1945 THE MALLICRAFTERS CO. Sole Hallicrafters Representatives in Canada: Rogers Majestic Limited, Toronto - Montreal

March, 1946 3
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?@4« . .. THERE’S MORE TO IT THAN MEETS THE EYE!
YOUR FADA DEALER FRANCHISE HAS AN INTRINSIC
VALUE THAT GROWS AND GROWS AS TIME GOES BY.

For the name FADA has been synonymous with the very best
in radio since broadcasting began. And the cumulative good

will; the pent-up public acceptance for FADA radios is care-.
Tl fully nurtured and cultivated by an ingenious, fertile sales
promotion plan.

Here are some of the point-of-sale dealer helps already
available: i

— Colorful. decalcomanias for windows and show-
rooms . . .

— Window streamers that bring prospective customers
into your showrooms . ..

< 1 a - — lluminated FADA NEON clocks and NEON signs that
/ attract immediote attention . . .
4 .{( SN — Sturdy, beautiful disploy stands to hold FADA Table
\ F e

model radios.

And there’s more and more material ready—mats for news-
paper advertisements . . . complete portfolios of glossy pho-
tographs and electros for use in your promotion.

All this is backed by a terrific consumer campaign in
newspapers, magatzines, billboards and radio. This construc-
tive plan of promotion is designed to assure FADA dealers
a steady, profitable volume of FADA sales!

lovated of 200 WirinSreat

:
3 -Ju[‘on‘url%mln jmnr‘l'ks
§ Tl & b vty tod _ ks De R G
b —
s b rpantd _Authorized Dealoe

!

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.
™ RADIO NEWS
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F. L. Sprayberry, oze
of the country’s fore-
most Radio Teachers.

I SUPPLY A
FULL RADIO SET

for practical easy

LEARNING

AW

ALL WDRK GUARAMTEED

A RADIO SERVICE
BUSINESS OF YOUR OWN

A GOOD JOB IN RADIO &
TELEVISION BROADCASTING

NOW YOU CAN PREPARE AT HOME IN SPARE
TIME FOR AMAZING OPPORTUNITIES AHEAD IN

RADIO — ELECTRONICS —TELEVISION

RADIO-ELECTRONIC
SERVICE ENGINEER

The offer 1 make you here is the opportunity
of a li'etime, It's your big chance to get ready
for a_wonderful tuture in the swiftly expand-
ing fleld of Radio-Electronies INCLUDING
Radio, Telesision, Frequency Modulation and
Indust-ial Llectronics. Be wise! NOW'S the
time to stact. Opportunities ahead are tre-
mendous! No previous experience is
necessary. T he Sprayberry Course
starts right at the beginning of
Radio. You can't get lost, It
gets the various subjects across in
such a clear, simple way that you

Prepares You for a Business of Your
Own Or Good Radio Job

My training will give sou the broad, funda-
mental principles so necessary a&s a back-
ground. no matter which branch of Radio you
wish to specialize in. I make it easy for you
to learn Radio Set Repair and Installation
Work, 1 teach you how to install and repair
Electronic Equipment. In fact, you’ll be a

SPRAYBERRY TRAINING GIVES YOU BOTH

TECHNICAL KNOWLEDGE—SKILLED HANDS

There’s only one right way to learn Radio
Electronics. You must get it through sim-
plifted lesson study combined with actual
“‘shop’’ practice under the personal guidance
of a qualified Radio Teacher. It's exactly
this way that Sprayberry trains you . . . sup-
vlying real Radio parts for learn-b: i
perience Tight at home. Thus. vou learn
faster, your understancing is clear-cut, you
acquire the practical "‘know how’’ essential to
a pgood-paying Radio job or a Radio business
of your own.

I'll Show You a New, Fast Way to Test
Radio Sets Without Mfq. Equipment

The very same Rudio Parts I supply with vour
Course for gaining pre-experience in  Radio
Renair work may be adapted through an ex-
clusive Sprayberry wiring procedure to serve
for complete, fast, accurate Radio Receiver
trouble-shooting. Thus, under Sprayberry
methods, you do not have one cent of outlay
for manufactured Test LKauipment which is
not only expensive but scarce.

March, 1946

Read What Graduate Says
‘‘One Job Nets About $26.00

“Since last week I fixed 7 radios, all good
paving Jjobs and right mow I am working on
an amplitier system. This job alone will net
me ahout $26.00. As long as my work kesps
coming n this way, I have only one word to
say and that 1s, ‘Thanks to my Sprayberry
traininz.’ and I am not afraid to boast about
it.” —ADRIEN BENJAMIN, North Grosvenor-
dale, Conn,

DON'T PUT IT OFF!

Get the tucts ahout my training—now! Tuke
the first important step toward the monsey-
making future of your dreams. All features
are fully explained in my big, illustrated
FREE Catalog which comes to you along with
another valuable FREE book vou'll be xlad to
own, Mail Coupon AT ONCE!

understand and remember,
you can master my entire course
in your spare time.
interfere in any way with your
present duties.
Training, you will receive my
famous BUSINESS BUILDERS
which will show you how to make
some nice profits while learning.

And,
fully qualified RADIO-ELECTRONICIAN.

equipped with the skill and knowledge to per-
form efficiently and to make a wonderful suo-
cess of vourself.

It will not
Along with your

JUST OUT! FREE!

‘‘How to Read Radio Diagrams and
Symbols’’

. . . a valuable new book which ex-
plains tn simple_English how to read and
understand any Radio Set Diagram, Pro-
vides the quick key to analyzing any
Radio eircuit. Includes translations of
all Radio symbols. Send for this FREE
baok now. and along with it I will send
you another big FREE hook describing
my Radio-Kieetronie training,

CETFREE B0OKS Yo

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, Pres,

Room 2536

Pueblo, Colorado

Please rush my FREE copies of “HOW TO MAKE
MONEY IN RADIO, ELECTRONICS and TELEVI-
SION,” and “HOW TO READ RADIO DIAGRAMS
and SYMBOLS.”

Name ........ N\ =T T—
Address . .... e o B T E S e o og
City oseposasgg 3 s te...... 0g

eecesiaa.. Sta ..
Tear off this coupon, mail in envelope or paste on

penny postcard.

NE N BN N NN W NN

.
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AUDAX

RELAYED-FLUN
The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technical
skill—our “‘Specialization For- |
mula® is probably as fully re-
sponsible for the world-re-
nowned AUDAX quality as any
other single factor.

We proudly concentrate all our
energies and resources upon
producing the BEST pick-ups
and cutters. Because we are spe-
cialists in this field, much more
is expected of us. Because the
production of fine instruments
like MICRODYNE is a full time
job, it stands to reason that we
could not afford to jeopardize
our reputation—EVER—by
making pick-ups a side-line.

Now that Victory is ours, you
may expect AUDAX improve-
ments, refinements . . . master-
touches to heighten the marvel-
ous facsimile realism of AUDAX
reproduction.

AUDAK COMPANY

500-N Fifth Ave., New York 18, N.Y.

Creators of Fine Electronic-
Adcoustical Apparatus Since 1915

Send for complimentary copy of our
informative

«PICK-UP FACTS”

#: # RECORD.

THE EDPITOR

HE insatiable thirst for knowledge,

for improvement, for answers to
problems is a basic factor which makes
America great. This urge will burst
the bonds of any temporary condition
which acts as a depressive on our
economy.

We hear the ringing of a billion dol-
lar school bell clearly above the tu-
mult of strikes, unrest, dissatisfaction
with things as they are. It's calling us
forward to a new era of prosperity,
better living through better under-
standing. We don’t mean that this bell
is ringing only for the hundreds of
thousands who pour through the doors
of our organized schools, colleges and
universities. The call is reaching mul-
titudes who have long since finished
their formal schooling and now seek
to add to their fund of knowledge in
specialized fields.

During the war the “training within
industry” program of the government
developed crowded class rooms in the
vast majority of industrial plants.
There, executives, supervisors and
workers alike thronged to learn more
about subjects which were entwined
with their daily lives.

Today we find industry spending mil-
lions of dollars on educational pro-
grams for men on their own staffs,
wholesalers, retailers and consumers.
The instruction includes better busi-
ness methods, sales methods and utili-
zation of products. Every known edu-
cational technique is employed, films,
lectures, brochures, booklets. We are
impressed by the broad gauge think-
ing behind these training programs.

A stirring example is to be found in
the sales training course sponsored
jointly by the Edison Electric Insti-
tute and the National Electrical
Wholesalers Association. This course
is still in preparation although the
first part has been completed. It rep-
resents the expenditure of $130,000
and the time and best thought of a
committee of 22 men whose combined
business brain power is unmeasurable.
The sponsoring organizations are mak-
ing the course available to any group
of men who are willing to pay a share
of the original cost of preparation.

We noted with interest the solemn
warning issued at a preview of this
course. “There is no known substitute
for the school of hard knocks.”

In this statement we find an irrefu-
table law governing the application of
any knowledge gained through any
educational plan or program. We can
go to school the rest of our lives, mem-
orize the books and sturdily answer
any question hurled at us from the
books, but until we face reality in the
application of the knowledge we have

www americanradiohictorv com

acquired, such knowledge is valueless.

It’s in the variants which result
from application of knowledge that we
discover a true education.

The “ham” who has learned the code
never becomes a “ham” until after he
spends hours on the air. The engineer
who proudly flaunts his diploma is not
truly an engineer until he applies his
learning to doing. An ex-member of
the Signal Corps can’t exploit his
training on radar or other electronic
devices until he encounters the vari-
ants involved in peace-time electronic
equipment. A salesman may know by
heart the procedures and psychologi-
cal factors which lead to conclusion of
a sale, but until he has met rebuffs by
the hundreds and learned the ways to
adjust his knowledge to individual sit-
uations he may get very few names on
the dotted line.

Yes, the thirst for knowledge is an-
swering the gigantic clangor of our
American school bell. This is our as-
surance of progress. If the students
will but realize they have always to
cross the lintel of the school of hard
knocks after their text books are
stowed away and make up their minds
to “take it” no matter what the dis-
couragements, we will continue as the
leader of the world, the greatest na-
tion in history. If we who study fail
to face the coldness inherent in the
practical application of all education
we will have wasted our precious
hours of educational acquisition.

We must apply our knowledge to
really grow in intellectual stature.

E'D suggest to ex-servicemen

seeking employment in the radio
industry that if you are making per-
sonal calls carry with you a neatly
typed resumé of your background and
experience. Set it up on an 8%%"x11”
sheet of white paper. You can have
a quantity of these resumé forms pre-
pared at reasonable cost by multi-
graph or mimeograph at a local “let-
ter shop.” Such shops are listed in
classified telephone directories, usu-
ally under “Letter Service and Ad-
dressing.”

The resumé should include your
name, address, phone number, com-
plete educational background, schools
attended, scientific and vocational sub-
jects passed, business experience, army
training and service, hobbies. Don’t
fold the sheets, carry them flat in a
large envelope so they will be in per-
fect condition to leave with the person
who interviews you.

If you are conducting a mail cam-
paign be sure to enclose a resumé
sheet with your letter. Type all let-
ters or have them typed for you...OR

RAPIO NEWS
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For Eanliest Deliveny... ORDER YOUR NEW

COMMUNICATIONS RECEIVE
Yow from ALLIED

AVAILABLE ON
eme e?a/!/nwnﬁ)
NS ACCEPTED

TRADE-I

HAMMARLUND
HQ-129X

Designed to meet the
most cricical demands of
professional operators.
Full range .54 10 31 Mc,,
accurately calibrated. 4
calibrated Ham bands
and onc arcbitrary scale.
Variable sclectivity crys-
tal filter. Low drift beat
oscillator for code and

RME 45 locating sgznions. Antenna compensator. Voltage regulation. Compgn-
The new RMF 45 Receiver delivers peak reception on «/f ikl osgllator co, reduce drift dbfing warm-up. Awomaic nolse
frequencies—500 to 33,000 Kec. Full vision calibrated dial phonc or CW. Net. . Sl . ..$129
using one control for two-speed tuning. Five Amateur Speaker, net ._...$10.50
bands with ample band spread. DB calibrared signal level
meter. 5 step variable crystal filter. Automatic Noise Sup- . : .
pression. Stable, variable pitch beat oscillator. Streamline Other Communications Receivers
cabinet with matching speaker. Net, with Speaker...$166 Hallicrafters SX-25.. .. $94.50 Hallicrafters $-36A _..$415.00
National HRO.. .....197.70 Hammarlund 400X . .....318.00
HALLICRAFTERS RME DB-20 Preselector.. 59.30 Hammarlund 4005X ...318.00
$-40 Hallicrafters SX-28A......223.00 Hallicrafters $-37. . ... 591.75

Net, F.O.B. Chicago (All prices subject to change)

7’266. - . SEND Now FOR ALLIED’

NEW 1946 CATALOG

Here’s your handjeg
1946 Buying Gujde ('o:]g-sérwhmple'[e
radio! Include et
receivers, Ham gear
barts, kirs, tubes,

fastruments, publjc

Sensational new Halli-
crafters receiver! Offers
many advanced design and
performance features at a
popular price. Simple to
operate. Frequency range
550 Kc. to 44 Mc. in 4
bands. Wide vision main
tuning dial accurately cali-
brated. Separate electrical
bandspread dial, inertia flywheel tuning. Beat frequency oscillator.
AV.C. switch. CW/a.m. switch. Standby/receive switch. Automatic
noise limiter. Scparate RF and AF gain controls. Three position tone
control. "Micro-set” permeability adjusted coils in RF section. Internal
dynamic speaker. Net. $79.50

e s

address and other

NATIONAL [‘;g‘;lpmenlr. 10,000 itemsay you,p finger
- - . larges
NC-2-40C stocks ”"dei OtnzﬂC:Om;)sthomplete
L Of. ati
Onc of National’'s top 10wn makes. Fasteq; scr:i lflonally
receivers. 490 Kec, 10 30 One centr Ce—from

al source. Expep:
A . Expe ]
of licensed radio berienced saff

Mc. range in 6 tuning )
amateurs 1o help you,

bands. Definite, accurate
calibration for all bands.
Actual single dial control.
Stable high frequency cir- (= o e e e e e —_—
cuits. Frequency drift re-

1
duction to a negligible i 1
value by temperature com- ALLIED RADIO CORP., D. L. Warner W91BC
pensation. Automaric volt- | 833 West Jackson Blvd., Depf. 1-C-6 |
age stabilization. Wide N A v ) |
range adjustable series-valve-noise limiter. Flexible crystal flter. Phono- | Chicago 7, lllinois
kraph or high level microphone pick-up jack. Special r.f. coupling Date. . ... = i
circuits maintain full sensitivity. Net %225 | O Please enter order for
Speaker in matching cabinet, net $15.00 Vo Model :
, I T Enclosed $................ O Full Payment
_ 1 l [0 Part Payment (Balance C.0.D.) |
l [0 Please send full information on Communications Receivers and ,
| 1 Time Payment Plan, without obligation. I
{ [ Send FREE new 1946 Allied Catalog.
} |
= A > . l Name ... ... S S i
Everything in Radio .and Electronics b |
ddress . ... . . —.
833 West Jackson Blvd. ¢ Chicago 7, Illinois P |
| City. T Zone._...........State i
; ; 1 e N N RO o |
March, 19146 9
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STAR
OW TEAMED

O

'\

IMPORTANT!

For Faster, Better and More Complete
Service to All Customers,

Maguire Industries, Inc.,
formed its new

Electronic Distributor

and
Industrial Sales Department %

This New Department Will Assume All
Merchandising, Sales & Customer Relation

Duties and Responsibilities Essential in
Marketing the Combined Products of the

Thordarson, Meissner & Radiart Divisions

* * *

10 RADIO NEWS
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PERFORMERS...

TOGETHERY

ONE SALES SOURCE...ONE MARKETING RESPONSIBILITY
YOUR GUARANTEE OF BETTER SERVICE!

*
MEISSNER

COMPONENTS AND KITS

Meissner precision built components
include Antenna, R.F. and Oscillator
Coils; plastic, standard and Ferro-
cart Transformers; Cartwheel and re-
placement Windings; Coils, Chokes
and Accessories.

* * *

MEISSNER ANALYST

SERVICE INSTRUMENTS

Meissner Analyst operates by the
"signal tracing’” method, fastest and
most reliable. Furnished complete,
ready to go to work. Portable Signal
Calibrafor designed for accurate
checking and adjusting of radio
equipment,

*
RADIART

RUST-PROOF AERIALS

RADJART RUST-PROOF AERIAL

A complete line of newly designed
aerials to fit all cars; cowl, fender
and under hood types. Featuring
water-proofed leads, “static muffler”
magic ring and permanent all metal
anti-rattler,

* * *

VIBRATORS

Radiart Correct Replacement Vibra-
tors are individually engineered to
meet exactly the physical as well as
the electrical requirements of each
application.

*
THORDARSON

TRANSFORMERS

Quality built and precision-engi-
neered for all requirements; replace-
ment, communications, sound am-
plifier, industrial, experimental and
amateur. Tropex-impregnated for
protection against moisture, salt air
and humidity.

* * *

THORDARSON TRU-FIDELITY AMPLIFIER

TRU-FIDELITY AMPLIFIERS

True-Fidelity Amplifiers, in new mod-
ern designs, feature advanced tone
compensation, conservative ratings,
ample ventilation for continuous op-
eration, low hum level, multiple in-
put channels, and maximum flexibil-
ity of controls,

Mareh, 1946
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THE NO. 36011
Snap-Lock Plate Cap

For Mobile, Industrial and other applications

where tighter than normal grip with multiple
finger 360° low resistance contact is required,
the new No. 36011, "Designed for Applica-
fion” Plate Cap is now available. Contact
self-locking when cap is pressed into
position. Insulated snop button at top re-
leases contact grip for easy removal without
damage to tube. Molded black bakelite, to
fit all tubes with 9/16” diameter contoct
ferrule.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

% Presenting latest information on the Radio Industry.

By F. D. WALKER

Washington Reporter

A SURVEY CONDUCTED BY FCC
for the Senate Small Business Com-
mittee discloses that the principal
items of FM station equipment—trans-
mitter, antenna, and control console—
for operation in the new 88-108 mc.
band will cost substantially less than
estimates made for such equipment in
the-old 42-50 mc. band in 1944.

The probable prices of six major
items of broadcast equipment for a 250
watt station range from a minimum of
$6,420 to a maximum of $14,500; for a
1 kw. station, from $10,020 to $20,010;
for a 3 kw. station, from $12,420 to
$24,427; for a 10 kw. station, from
$22,020 to $34,566; and for a 50 kw.
station, from $73,520 to $85,110. The
six items are transmitters (including
patent royalties), antenna (but not
supporting structures), control con-
soles, remote pick-up (wire line), turn-
tables, and monitors.

As far as delivery dates are con-
cerned, FCC reports that the transmit-
ter deliveries will be the limiting fac-
tors, since antenna and consoles are
available now. For orders placed in
November, 1945, a transmitter for a
250 watt station can be obtained by
June, 1946; for a 1 kw. station, by April,
1946; for a 3 kw. station, by May, 1946,
for a 10 kw. station, by July, 1946; and
for a 50 kw. station, by January, 1947.
However, first deliveries on orders
placed before Nov. 1, 1945, were made
in January of this year for 250 watt
stations and in February for 1 kw.
stations. Other deliveries on orders
placed before that date: 3 kw. station,
May, 1946; 10 kw. station, June, 1946;
50 kw. station, August, 1946.

THE WAR DEPARTMENT has
made available to U.S. industry, de-
tails of the assembly and use of a new
German machine for recording code or
voice messages on magnetic tape, and
a description of the German Stereo-
phon system for sound recording on
film.

Experimental tests on the magnetic
tape recorder indicate that it records
code and voice messages very satis-
factorily. However, attempts to re-
cord music with it have met with poor
results. Since the amplifying equip-
ment is reasonably good, it is assumed
that this lack of fidelity is caused by
characteristics of the magnetic tape.
The equipment, which operates on a.c,,
is designed primarily for connection to
a radio receiver for recording and to
headphones for playback. The signal

www americanradiohistorvy com

from the receiver passes through an
amplifier to the recording head, which
magnetizes the coating on the tape.

The exact composition of the tape is
not yet known. It appears to be a
plastic composition, coated with mate-
rial having high magnetic qualities.
Though extremely thin, the tape is
fairly strong and capable of being de-
magnetized and re-used many times
without signs of wear or deterioration.
The thinness of the tape permits a
length of about 850 meters (about one-
half mile) to be wound on a reel. That
length provides a recording time of
about 45 minutes at average ribbon
speed.

An electronic oscillator is used to
drive a synchronous motor to provide
tape speeds which are continuously
variable up to 120 centimeters per sec-
ond. A ribbon speed of 18 centimeters
per second is sufficient for recording
most telegraphy signals, but a higher
speed (about 72 centimeters per sec-
ond) is recommended by the manufac-
turer for high-speed telegraphy or
telephony. One of the interesting fea-
tures of the machine is the pitch re-
storing head. This device, used when
the tape is played back at speeds other
than the recording speed, permits res-
toration of the original pitch.

The Stereophon system is reported
to have the important advantage of
giving excellent three-channel repro-
duction of great dynamic range and
low noise level with the use of a sound
track having a total width of only 2.65
millimeters. The recorder has a sig-
nal frequency range of 23 to 10,000
cycles; dynamic range of 60 decibels
without resort to expansion and com-
pression; distortion of less than 3 per-
cent over the whole dynamic range;
film noise of 70 decibels below the
greatest amplitude; and a film velocity
of 45 centimeters per second. Devel-
opmental work on the recorder began
in 1938 and in 1942 it was converted by
government order into an explosion
power recorder, for which it is well
suited.

A TENTATIVE PATTERN for the
allocation of metropolitan and rural
FM channels in the U. S. has been es-
tablished by FCC. It does not include
community stations, because it has not
been considered practical to set up a
basic allocation system for that type
of station.

The number of channels indicated
for each city, or area, normally ex-

RADIO NEWS
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MILLIAMPERES

DIRECT CURRENT

Marion Glass-to-Metal Truly Hermetically Sealed Electrical Indicating In-
struments are 100% guaranteed for six months. After this period we will
replace any 214" or 314" type, ranging from 200 microamperes upward, for a
flat fee of $1.50, regardless of whether the instrument has been overloaded,
burmed out, or in any way mistreated, provided the seal has not been broken.

We will replace, for a flat fee of $2.50, any 21/, or 3Y," instrument, with
sensitivity greater than 200 microamperes, under similar circumstances.

An important blanket guarantee...

For the user of electrical indicating instruments, this guarantee is highly
significant. It precludes the need for him to maintain his own repair depart-
ment, and it minimizes the correspondence and red tape that formerly enmeshed
most replacement tramsactions. Moreover, he is assured of receiving his re-
placement within a reasonably short period at a saving of considerable time
and money. It is our faith in the quality and performance of Marion "“hermetics”

that prompts us to make this guarantee which is offered to customers in all
parts af the world. You can buy and use them with confidence.

a v

' cont .‘“.mg--m&or-
1fg?! and 3% Ele¢ ‘
2
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Sizes, Hex,
Square or Knurled,
Chuck Type with many
Tools for many uses
¢ Radio and Electrical Shops
& Need them

/]

SPINTITE
T-8 SET With Stand

7 Popular Sizes
Plastic Handles

WALDEN §
WORCESTER
and Radio Tools =" =

Send for Catalog No.
141 picturing a full hine
of Automobile, Aircraft

STEVENS WALDEN, INC.
468 SHREWSBURY STREET

WORCESTER, MASSACHUSETTS
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ceeds the number of existing AM sta-
tions by 50 to 100 per-cent. The allo-
cation plan uses as a basis, an effective
radiated power of 20 kilowatts and an-
tenna height of 500 ft. above average
terrain. The separation of co-channel
stations varies from that required by
ground wave interference {(principally
in the Eastern U. S.) to the separation
required for freedom from tropospheric
interference 1 per-cent of the time or
less. The FCC points out it is prob-
able that many of the service areas
which are being determined for these
cities may exceed or be less than that
provided by this power and antenna
height, and accordingly interference
may be more or less than that now
considered.

In general, the separation of sta-
tions increases toward the western
part of the U. S. where the expected
demand for channels will be less and
where added protection for weak sig-
nals will be provided. Since in many
cases it is likely that the service areas
established will be smaller than those
provided by 20 kw. effective radiated
power and 500 ft. antenna heights, the
number of metropolitan channels
available for assignment may be in-
creased.

It also is probable, FCC reports, that
many existing standard broadcast sta-
tions may be assigned community
channels, increasing the number of un-
used metropolitan channels in an area.
Ten community channels may provide
as many as five such assignments in
some cities, depending upon the de-
mand for such facilities. Only a few
channels have been designated for a
number of small cities, particularly in
the west, since it appears that this
would supply the probable demand. In
such cases, of course, more channels
are available for assignment and will
be provided where required.

In several instances there appears a
lack of sufficient channels to meet the
probable need for assignments. When
the demand grows in these areas, it is
usually possible to re-allocate chan-
nels from adjacent areas where the de-
mand is less and where service may
already be sufficient. As a result, a
lack of channel listing for a particular
locality does not necessarily mean that
a channel cannot be made available
there, should the need develop. The
FCC emphasizes that this plan is a
guide to the manner in which FM
channels can be expected to be allo-
cated, but the allocation pattern is
tentative only. Channels listed for
particular cities and their areas will
not be followed in a hard and fast
manner; departures will be made from
the plan wherever it is desirable or
necessary.

RADIO LISTENING POSTS which
systematically searched the air waves
over the Atlantic ocean played a ma-
jor part in the defeat of the German
U-boat menace by providing the Navy
with a day-by-day account of the

www americanradiohistorv com
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movement of enemy submarines.
Known technically as HF/DF, or high
frequency radio direction finders, the
electronic equipment was housed in
stations dotting the coastline on both
sides of the Atlantic and also in mid-
ocean islands, such as Ascension Is-
land.

This network of direction finder sta-
tions continually searched the air
waves for enemy submarine broad-
casts, noted their bearings, and then
fixed the position of the subs by de-
termining their bearings from several
widely-separated shore stations. These
fixes were correlated and radioed daily
to ships in the Atlantic and were sup-
plemented by additional bearings
taken by warships in the immediate
vicinity of the broadcasting subs. This
continual plotting of subs in the At-
lantic enabled the Navy to reroute
convoys so they could avoid individual
subs or ‘“wolfpacks” lying in wait.
More important, these fixes enabled
carriers and warships of the U. S,, the
British and Canadian fleets to locate
and sink enemy subs. The Navy spent
approximately $2,000,000 on the pro-
gram in the Atlantic.

Besides its use in the detection of
submarines, HF/DF also was employed
to locate downed U, S. aircraft in co-
operation with the Coast Guard’s air-
sea rescue service., The principle here
was the same as in the detection of
enemy craft, the taking of cross radio
bearings on the aircraft in trouble.
High frequency radio direction finders
also were used to locate enemy radar.
Other uses of HF/DF are as counter
measures equipment, radio intelli-
gence monitors, trackers for radio
controlled weapons and planes, navi-
gational aid for ships and planes, air-
sea rescue equipment, and in meteoro-
logical work.

THE CHANNELS OR FREQUENCY
BANDS available for television broad-
cast stations are as follows: Channel
one, 44-50 mc.; channel two, 54-60 mc.;
channel three, 60-66 mc.; channel four,
66-72 mc.; channel five, 75-82 mc.;
channel six, 82-88 mec.; channel seven,
174-180 mc.; channel eight, 180-186 mc.;
channel nine, 186-192 mc.; channel ten,
192-198 mec.; channel eleven, 198-204
mc.; channel twelve, 204-210 mc.; chan-
nel thirteen, 210-216 mc.

Channels 1 through 5 and 7 through
13 are available for assignment to ra-
dio services other than television, if it
can be shown that no interference will
result. Channels 2 through 13 are
available for assignment to rural sta-
tions, but FCC has not determined the
service area of rural stations. Chan-
nel 1 is assigned exclusively for com-
munity stations. Channels 2 to 13, in-
clusive, can also be used for commu-
nity stations, provided a sharing ar-
rangement can be worked out. Metro-
politan stations may be assigned to
television channels 2 through 13. They
are designed primarily to serve a single

(Continued on page 129)
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The New Model 80 “Even-Speed”

Alliance phonomotor shown here is just one of several

precision built motors now made by Alliance. It will operate

More Alliance phonomotors are running on 110 or 220 volts, 50 or 60 cycles, at 16-watt input. Motor

turntables, record changers and radio
tuning controls than any other kind!

and idler plate are shock mounted, fan ventilation insures cool
running, and larger bearings with ample oil reservoirs prolong life.
Available with 8, 9 or 10 inch turntable top.

One reason is because they’ve always
given maximum trouble-free service.
Another reason why they dominate the
radio industry year after year is because
Alliance combines quantity production, pre-
cision engineering, and low unit cost.

New Uses — Shaded pole, continuous and intermittent duty motors with

design variations are now made for radio and electronic control devices,

and for actuation of automatic dispensers, push-button controls, toys,

motion displays, valves, fans, and heating controls.

That’s why not only the leading manufac-
turers prefer Alliance motors . . . but why
jobbers, retailers and service shops want
them for the replacement market, tool

WHEN YOU DESIGN —KEEP

. MOTORS IN MIND
ALLIANCE MANUFACTURING COMPANY ° ALLIANCE, OHIO

ALLIANCE TOOL AND MOTOR LTD.,, TORONTO 14, CANADA
18 RADIO NEWS

wWwWwW.americanradiohistorv.com



www.americanradiohistory.com

Wave Makers

“A leaping trout awakens the still
pool to life in waves that move in
silent rhythm.”

In the same way, when you speak
over the telephone, vibrating elec-
tric currents speed silently away
with the imprint of your voice over
the wire and radio highways of the
Bell System.

EXPLORING AND
March, 1946

INVENTING, DEVISING

Tomorrow, the vibrations will be
the living pictures of television. All
are examples of wave motion.

How to produce, transmit and
receive electrical wave motion is
the basic problem of the communi-
cation art.

Bell Telephone Laboratories,
which exist primarily to invent and

AND PERFECTING,

www americanradiohistorv com

develop better communications for
the Bell System, devote the teamed
efforts of physicists and mathema-
ticians to the production and con-
trol of electric waves in all forms.

Out of these fundamental studies
have come the discoveries which
keep the Bell System at the fore-
front of the communication art.

BELL TELEPHONE LABORATORIES

FOR THE CONTINUED IMPROVEMENT OF TELEPHONE SERVICE

17
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RCA-829-B—push- e i v RCA-832-A—push-
pull bauh;;sw,ov -rogy e B 3 i pull beam-power
~ fube, Full ou W= e 4 JIEENE ™ " tube, Ideal for UHF.

, b e o

OUTSTANDING
RCA BEAM POWER TUBES

for Current Amateur Bands

Whether you intend working 28, 50 or 144, the beam-power

principle will provide you with more sock for less money

S A GROUP, RCA beam-power tubes require less
drive and deliver more output at lower plate volt-
age, than any other representative type of transmitting

‘COMPARATIVE TECHNICAL DATA*
{R-F Amplifier, Ciass C. Telegraphy, CCS})

tube. You get the same results with fewer stages, smaller i il ey
tubes and a less elaborate power supply. kgl (e BB Radd @ ot [ -

Moreover, it is seldom necessary to neutralize a beam-
power stage, which means that you can build a multi-
band transmitter capable of quick band changing with-
out re-neutralizing for each frequency. 815 | 60 | 0.2 | 125 | 400/ 4.30

807 60 | 0.2 60| 300 $1.95

813 | 360 | 0.5 30 {2000| 18.00

Remember, too, that the unusual characteristics of 829-8 | 120 | 0.7 | 200 | 500/ 17.00
beam-power tubes make them efficient as modulators,
frequency doublers and modulated finals.

832-A| 36 | 0.2 |200| 500 13.00

The Fountainhead of Modern Tube Development is RCA Aoaaag. 08 1 95 | 60} c00) 2.sC.

*For detailed operating conditions, see the Radio Ama-
teur's Handbook or the RCA Transmitting Tube Guide

TUBE DIVISION

RADI< CORPORATION of AMERICA

HARRISON, N. J.

16 RADIO NEWS
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ELECTRONICS DeFOREST’S
MODERN*"A=-B-C’’waAY
7?3 o ﬂt gm

Plan your future the way business men do: Watch the headlines!
Pick a field that’s ““in the news”—one with many opportunities
for interesting, PROFITABLE EMPLOYMENT or a good
chance for establishing a BUSINESS OF YOUR OWN with
little capital. Pick a field that offers a variety of interesting oppor-
tunities—a field with one of America’s most promising futures. . .
and see how you may MAKE YOUR START TOWARD A
PLACE IN THIS FIELD BEFORE JOB COMPETITION
BECOMES ACUTE. Write for DeForest's Big, Free, Illustrated
Book—*“VICTORY FOR YOU.” Learn how DeForest’s prepares
you at home, in your leisure time—without interfering with the
work you are now doing—then helps you make your start in
the vast BILLION DOLLAR Radio-Electronies field.

You Get EMPLOYMENT SERVICE

DeForest’s Employment Service offers you the advantage of Iong
and favorable contacts with some of America’s foremost Radio-
Electronics concerns. “VICTORY FOR YOU?” tells you how
this Service has helped many to their start in Radio-Electronics.
You’'ll see how DeForest students and graduates are prepared
to win and to hold good paying jobs—how DeForest students
start businesses of their own with little, if any, capital.

: You “LEARN-BY-DOING”
af Home with Practical Equipment !igEtImEgsEﬁaE,ef_! WELL-ILLUSTRATED
ing at DeForest’s for LOOSE-LEAF LESSONS

Enjoy a “Home Laboratory.” DeForest’s provides 8 BIG KITS veterans! See how we
OF RADIO ASSEMBLIES AND PARTS to give you valuable can prepare you with- | DeForest’s provides 90 loose-leaf lessons pre-

practical experience at home. Build modern Radio Receivers and = (ﬁf’f;g;nf;;gﬂ pared under the supervision of the man often

Circuits that operate. Build Electric Eye Devices, an Aviation YoUr own in the vast | referred to as the “Father of Radio”—Dr. Lee
Band Receiver, a Public Address System, a Wireless Microphone Radio-Electronic op- | DeForest, inventor of the Audion Tube, and
and numerous other fascinating experiments—in fact, 133 in all, portunity field. holder of over 300 important patents. . . . ACT
in your spare time at home. NEW colorful Kit Supplement tells PROMPTLY! See how you can learn Radio the

you about DeForest’s “Home Laboratory,” and how you use modern A-B-C DeForest’s way—by
valuable Radio parts and sub-assemblies to get real practical Reading . . . by Doing. . .by Seeing at
experience as you learn. Home. Mail coupon Now!

Home MOVIES Help You DEFOREST,S

Learn FASTER...EASIER
TRAINING INC., Chicago, HI.

With DeForest’s, you use a genuine DeVRY 16 mm. Mo-

tion Picture Projector and exciting training films to help

you learn some of Radio’s fundamentals FASTER . . . DeFORESTS TRAINING, INC.,
2533-41 N. Ashland Ave., Dept. RN-C8

Chicago 14, Illinois, U. 8. A

EASIER. SEE what happens inside of many
Send me both your big book “VICTORY

circuits you are working on. SEE how electrons
FOR YOU” and Kit Supplement, showing

function. SEE how RADIO waves
are changed into sound. Get De-
how I may make my start in Radio-Elec-
tronics with your modern A-B-C home training plan. No obligation.

- Forest’s big, free book! Use it as
a key to show you the way to
Radio-Electronics job opportuni-
ties of foday and fomorrow—the op-

portunities the headlines tell about. Name —Age
Address . —_—
City Zone State
- g O If under 16, check here for special [ If a discharged veteran of World
3 £ information. War 11, check bere.
March, 1946 15
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THE MOST

There are three essentials to the successful
operation of any radio repair shop: I. Com-
petent personnel; 2. Good test equipment;
3. Complete service data. All are of equal im-
portance, so don't compromise with quality in
your manuals, don't settle for less than the most
complete source of authorized information.
Remember, if you are called upon to service
any and all models of radio receivers, only - - S
Rider Manuvals can meet your needs.

Rider Manuals represent the only single
source upon which you can depend for all the
information you need on such vital material as
receiver schematics, voltage data, alignment
data, resistance values, chassis layouts and
wiring, trimmer connections —in fact all the
things that lead to quick diagnosis of troubles
in ailing receivers.

—And they're complete! Since the publica-
tion of Volume | over 42,000 models have been
covered —only Rider Manuals contain wiring
diagrams on Scott receivers. (These diagrams
were received officially from the E. H. Scott
Radio Labs., Inc.)

So, see your jobber and place your order
today to guarantee fastest possible delivery.

YOU MUST STUDY TO KEEP UP TO DATE

Just Out “INSIDE THE VACUUM TUBE'..424 Pages, $4.50

RIDER MANUALS (14 VOLUMES) Frequency Modulation ) Avtorotic Frequency Control Systems
Volumes XIV to VII . . $12.50 each volume e I SR S 175
Volomo VI .| 90edheatime  SCmrgbrSmellede L A Colcoton Chane
Abridged Manuals | to V R ey Twa to five times as fast as slide rule . g
(I volume) . . . . . . . . . . %1500 An elementary text on meters . . . 2.00 Hour-A-Day-with-Rider Series —

Avtomatic Record Changers ond The Oscillotor at Work On “Alternating Currents in Radio Receivers’”
Recorders . . . . . . . . 750 How to use, test ond repair . < . . 2.50 On “Resonance & Alignment”

The Cothode Roy Tube at Work Vacuum Tube Voltmeters On “'Automatic Volume Control”
Accepted authority on subject . . . 4.00 Both theory and practice-. . . . ., 2.50 On "'D-C Voltage Distribution” . 1.25 eoch

JOHN F. RIDER PUBLISHER, INC. 404 FOURTH AVE., N. Y. I6, N. Y.

Export Division: Rocke-International Electric Corp. 13 E. 40th Street, New York Cable: ARLAB

“ws RIDER MANUALS <7z

They Provide Schematics and Essential Servicing Data on American Maode Radio Receivers.

March, 1946 19
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PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS JOBBER. IF YOUR LOCAL
JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR STATE
WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US.

Dhe Hew Model Cré-17
SIGNAL TRACER

Simple to operate . . . because signal intensity
readings are indicated directly on the meter!

Essentially “Signal Tracing” means following the signal in a radio
receiver and using the signal itself as a basis of measurement and as
a means of locating the cause of trouble. In the CA-11 the Detector
Probe is used to follow the signal from the antenna to the speaker
— with relative signal intensity readings available on the scale of
the meter which is calibrated to permit constant comparison of signal
intensity as the probe is moved to follow the signal through the
various stages.

Features:
% SIMPLE TO OPERATE — only 1 connecting cable —
NO TUNING CONTROLS.
HIGHLY SENSITIVE — uses an improved Vacuum Tube
Voltmeter circuit.
Tube and resistor-capacity network are built into the
Detector Prlobe.
COMPLETELY PORTABLE — weighs 5 1bs. and meas-

ures 5" x 6" x7”,

L |
(o g |
* % % %

The Model CA-11 comes housed in
a beautiful hand-rubbed wooden cab-
inet. Complete with Probe, test leads
and instructions.........ccoco...__ Net price

Ttee Hew odet 450

Comparative Signal Intensity readings are indicated
directly on the meter as the Detector Probe is moved to
follow the Signal from Antenna to Speaker.

Y Provision is made for insertion of phones.

TUBE TESTER

SPEEDY OPERATION
assured by newly designed ro-
tary selector switch which re-
places the usual snap, toggle,
or lever action switches.
The model 450 comes complete
with all operating instructions.

Size 13"x12"x6".
Nex eight s $3930

Our Net Price.......

== Ve WModel PB-210
MULTI-METER

Specifications: -
Tests all tubes up to 117 Volts eatures:
including 4, 5, 6, 7, 7L, Oc~ Y SPEEDY!
tals, Loctals, Bantam Junior, % PUSH-BUTTON OPERATION!
Peanut, Television, Magic Eye,
Hearing Aid, Thyratrons, Measures:
Single Ended, Floating Fila- .
ment, Mercury Vapor Recti- * A.C. Volts b ¢ nglf
fiers, etc. Also Pilot Lights. Y D.C. Volts Resistance
Tests by the well-established % D.C. Current Y Low Capacity
emission method for tube qual- . S Low % High Capacity
ity, directly read on the scale Resistance S Decibels
of the meter. ¢
Tests shorts and leakages up ) .
to 3 Megohms in all tubes. Speaﬁcatmns-'

Tests individual sections such
as diodes, triodes, pentodes,
etc., in multi-purpose tubes.
New type line voltage adjuster.
NOISE TEST: Tip jacks on
front panel for plugging in
either phones or external am-
plifier will detect microphonic
tubes or noise due to faulty
elements and loose internal
coniections.

Works on 90 to 125 Volts 60
Cycles A.C.

5 A.C. VOLTAGE RANGES: 0 to 10/50/250/500/1000 Volts
5 D.C. VOLTAGE RANGES: 0 to 10/50/250/500/1000 Volts
5 OUTPUT METER RANGES: 0 to 10/50/250/500/1000 Volts
4 D.C. CURRENT RANGES: 0 to 1/10/100 Ma. 0 to 1 Amp.
2 CAPACITY RANGES: .0005 Mfd. to .3 Mfd. .25 Mfd. to 100 Mfd.
3 DECIBEL RANGES: —10to +15; +10to +35; +30to +55
4 RESISTANCE RANGES:

0 to 2,000/20,000/200,000 Ohms. 0 to 20 Megohms
Model PB-210 comes housed in hand-rubbed oak port- $3 75
able cabinet, complete with cover, self-contained bat- 5
tery, test leads and instructions. Net Price. .............

LSATUR,

el w,

“
&
W

Ry oy
A TugrRo®

20

Dept. RN

SUPERIOR INSTRUMENTS CO.

227 FULTON ST.. NEW YORK 7, N.Y.

RADIO NEWS
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Grasp the NEW OPPORTUNITIES in

RADIO

ELECTRONICS AND
TELEVISIONNVOW/

Modern Radio—FM broadcast and reception—
Television — Radar — Industrial Electronics;
power, control, communications — new equip-
ment and methods demand new technical ability
and experience. Keep up to datz with the latest

L ALORATOR oS SHOP METHOD HOME TRAINING

TO USE AND KEEP

By a Great Established Resident School

Get one of the thousands of NEW oratories in the United States where

JOBS that demand new techniques instructors, scientists and engineers
and methods in modern radio. Get are working constantly to iraprove and
your share of the NEW BUSINENS advance training methods. 81101
that servicing the new sets and equip- METHOD 11OMIE TRAINING is a
ment demands. Experts agree that logical extension of this practical
Radio Television and Electronics pre- systemn.
sents the next great industrial boom! A FREE lesson that shows you how
Radio is expanding farther and practical and systematic—how sound,
faster than ever with great improve- simple and easy this new training
ment: in reception. Radar i ready method is will be sent you without
a 2-billion-dollar-a-year business, No obligation. You may keep and use

one knows yet how great the Te v this lesson as you see fit, Fill out
sion market will be. Klectronics and mail the coupon below.
touches almost every walk of life—in

industry and in the home. Investigate this Proposition

The very essence of National Shop
Method Home Training is KXPERI-
ENCE. You get the actual experience
by working with modern Radin and
Electronic equipment—building circuits
and instruments. You may build a fine,
long distance MODERN  SUPERHET:
EROI)YNE, signal generator, miniature
radio transmitter, audio oscillator—
many other full sized, actual, operating
pieces of equipment and instruments—
conduct carhode ray and hundreds of
other e¢xperiments. 'This experimental
laborators work advances with your

TURN YOUIt INTEREST [N NA-
DIO INTG A CAREER THAT WILL
ASSURE YOUR SUCCESS. Mail the
coupon below for a list of the great
opportunities in this fleld—today and
in the near future.

Get the Proper Training

The good jobs in Radio Electronies
now ge to the men who are equipped
to handle them. It takes training
and experience. National Schools. one
of the oldest and best established
technical trade schools in the country.
makes it possible for you to get this
training and experience right in you
own home IN YOUR SPARE TIME.

National maintains one of the bi
gest resident training shops and lab-

Learn right!
Get the lat-

Where do you stand today in mod-
ern industrial progress? What does
the tfuture hold for u?  You owe
vourself this opportunity. It may
never come axain, \With National
training YOU GET AIEAD FAST-
you may step into a good position or
start a business of your ewn, with
little or no capital, even before you
complete your National course.

Fit vourself for a career of inde-
pendence, good earnings, a lifetime of
suceess and security in one of the
fastest prowing fields in the World.
But make up vour own mind. Get the
information first hand. Put your
nane and address on the coupon and
mail it today.

-  Get this

gl-:lillirsmg andh you actually learn by do- est short
ing. Send the coupon and get the full cuts, trade
delgils of how such an otter can be secrets, Book FREE
made i in-
5"’“'9"_’ n This big book presents the
formation. facts about the field of ¢lec-

tronics and your opportuniries
in it together with full infor
mation about the advanced
National Training. Read it
and make up your own mind
that National Training will
equip you for a great future.
No salesman will call on you
from National, The book is
FREE with vour sample les-
son. Send the coupon or
write.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA £ST 1905

SEE WHAT NATIONAL TRAINING
HAS DONE FOR THESE MEN!
National Shop Method r From 0. K.

Home_Training wing good Ivey, Washing-
jobs. indepenclence and se- J ton. D. C., comes

curity quickly. Take the this endorse-
word of National men who ment: I believe
have established records in National offers
their favorite Radio. Tele- the best course to be had
vigion, or other branches of . . Keep up the <ood
Riectronics: work.""

f | Joseph Grumich,
{ Lake Hiawatha, Robert Adam-
! s New Jersey sen ., Kearney,
writes: "My lat- Nebraska, N a -
est offer was tional graduate,
< $5.800.00 as has two radio
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Radio Photo Engineer but flobs *— makes National Schools, Dept. RN-3 (Mail in envelope or paste
I'm doing well where I am double pay as a radio in- 4000 South Figueroa Street. Los Angeles 37, California on penny post card)
now engaged. [ am deeply structor and as engineer at ; X .

indebted to National.” Station KGFW. He writes: Mail me FREE the two books mentioned in Yyour ad Including a sample lesson of your course.
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... WITH
Compresscon-type

HIGH-FREQUENCY SPEAKER

This new postwar PM Coaxial —with Alnico 5
design in both h-f and l-i units —is a fitting
companion to the model with field coil 1-f unit -
previously announced.

Like its field coil counterpart, this new PM -
Speaker combines in one coaxial assembly a
horn-type h-f speaker with a cone-type I-{ unit.
The cone of the I-f unit forms a part of the h-f
horn, thereby dispensing with a separate horn,
An integral two-channel network gives the
desired cross-over.

Distribution characteristics of this Coaxial are excellent
and, when installed in a suitable enclosure such as a
Bass Reflex cabinet, its performance covers the entire useful
frequency range.

This new model is now being tooled for production and,
when ready, complete specifications and prices will be
issued to the trade in Data Sheet TD-132.

TYPE HNP-50 (15-inch) Alnico 5 design in both 1-f and h-f units. Power rat-

. 2 : ; § CONTINUATION
ing, 25 watts maximum, in speech and music systems. Input impedance Q“ H-F HORN
16 ohms. List price approximately $125. .

LF mOTOR
\ —

H-F DRIVER

H-F HORN

/ N
LF SPEAKER \

TYPE HNF-50 (15 inch) Alnico 5 design h-t

unit; field coil 1 unit. Power rating 25

watts maximum, in speech and music sys-

% ! tems. Input impedance 16 ohms. Field 14

SPEAKERS to 20 watts. List price approximately $100.

WITH Al”l”” 5 ' OTHER COAXIALS NOW AVAILABLE

000000000000 [ 9000060900000 00000 g 0000000000800 9200000000000 CCCOOOOOOOCROOOS

# See No 3 JENSEN Mono- JENSEN RADIO MANUFACTURING CO., 6617 South Laramie Ave., Chicago 38, IIl.
qmph ‘Frequency Banqe -
in Music Reproduction,’’ In Canada: Copper Wire Products, Lid., 137 Oxford Sireet, Guelph, Ontario.

f?:ﬁ;‘;‘,%‘;“:ﬁ:gi Enet] Srecialists in @eétyn and Maneataclere 0/ Fine Acocestic Egeucfrmend
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THE NC-2-40C

This superb new receiver reflects National's intensive
receiver research during the war period. Many of the
NC-2-40C’s basic design features stem from the
NC-200, but to them have been added circuit and con-
struction details that set it apart as a performer.
Stability and sensitivity are outstanding. A wide
range crystal filter gives optimum selectivity under all
conditions. The series-valve noise lim-
iter, the AVC, beat oscillator, tone con-
trol and S-meter are among the many

auxiliarycircuits that contribute toward

the all-around excellence of the

e

NC-2-40C. See it at your dealer’s.

NATIONAL COMPANY,

MALDEN, MASSACHUSETTS, U.S.A.

INC.

MALDEN
MELROSE
* % okek

Mareh,

1946
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T—FULL COVERAGE
2-VARIABLE CRYSTAL SELECTIVITY
3-VARIABLE I.F. SELECTIVITY
4—FULL BAND SPREAD
5—IMPROVED NOISE LIMITER 6—ADJUSTABLE S METER
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4 This is the greatest “Super-Pro’’ ever offered to the professional or amateur
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operator. Your new 400 Series “Super-Pro’’ covers the broadcast band as
well as the 10 meter amateur band and its performance is greatly stepped-

up through war-time developments,

MMARDUND

. THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST., NEW YORK 1, N.Y.
ESTABLISHED 1910 MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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Aretic 0il Exploration

BROWER’S ,
TRADING POST - -

FREIGHT TRAIN

FREQ "Bn

;i 5

RADIO AND OFFICE o
WANAGAN

Mgaintaining dependable communications in such primitive surroundings
was in itself a difficult 1ask., not to mention the transportation and assem-
bly of so many various types of equipment. It was necessary to utilize
the combination of stationary, portable, mobile. and aircraft equipment.
Frequencies “A”, “B”, and “C"” do not actually represent any particular
frequency. but serve to indicate point to point communication channels.

By JONN H. ROBERTS

Radio Engineer
Alaska Communication System

S THE Arctic ice pack moved
f‘ north, clearing Point Barrow,
Alaska in mid-summer of 1944,
several hundred Scabees of a Naval
exploration party were hurriedly
landed from a ship that had been
awaiting this chance to make a land-
fall. With the Seabees came tons of
foodstuff, supplies, tractors, and oil
drilling machinery, for they were to
explore Naval Petroleum Reserve No.
4, an area about the size of Indiana,
and survey its potential oil resources.
As the ship hastily departed to es-
cape the returning ice pack, the Sea-
bees turned to the task of building
a base camp against the coming win-
ter, knowing that at least a year would
pass before ships could again reach
Point Barrow, for only during a brief
period each summer do the ice floes of
the Arctic Ocean free this most north-
erly point in U. S. Territory to steamer
navigation. Until the following sum-
mer, all additional supplies would have

March, 1916

Aretie conditions present new difiiculties in transporting,

setting np. and maintaining radio commnnications.

Anthor

deseribes how these dilficultios were met by radio technicians

of a Naval oil expeditionary force.

Although radio was not

used to locate oil deposita, it was an essential factor in main-

taining communications with isolated exploratoryg groups.

to be flown in from Fairbanks, 500
miles to the southeast.

The air route from Fairbanks to
Point Barrow has long been used by
bush pilots transporting mail, freight
and furs, but none of them were fond
of the trip. The Endicott Mountains,
sudden storms, changing weather, lack
of intermediate landing fields, and ra-
dio and weather stations were all haz-
ards that made flying schedules un-
certain. Now, flights over the route
had to be maintained on a reliable
schedule if the expedition was to op-
erate unhindered. Contracts had been

www americanradiohistorvy com

made with commercial firms 1o
fly the route for the Navy, but radio
stations, ranges, beacons, and landing
fields were needed.

With the authority of the Command-
ing General of the Alaskan Depart-
ment to go ahead, a plan for AACS
stations over the route was worked out
by a conference between representa-
tives of the Signal Office, Alaskan De-
partment, the Third Wing, Army Air-
ways Communication System, and
Northwest Plant Engineering Agency-
Alaska Communication System. The
plans called for AACS stations at

25


www.americanradiohistory.com

By

STt R LT 2 fia e

Loading the plane at Barrow preparatory to taking off for Fairbanks.
Radio equipment has made scheduled flights possible over this route.

Point Barrow, Umiat, and Bettles. Op-
erating with the existing airways sta-
tion at Ladd Field, Fairbanks, these
stations could provide the necessary
contact points along the route. The
new stations were to be equipped with
low, medium, and high frequency ra-
dio equipment for point-to-point,
ground-to-air, and weather -circuits.
Radio aids to navigation in the form
of A-N four course loop ranges and
homing beacons of the aerophare type
were planned for Point Barrow and
Umiat. As the CAA had ranges in
operation at Bettles and Fairbanks,
only aerophare beacons were required
at those points.

With a deadline to be met and the
threat of approaching winter, the Sig-
nal Airways crews of Army Communi-
cation’s Service tackled the job of in-
stalling the airways radio facilities.
Using existing buildings, erecting
knock-down prefabricated structures,
and in one case moving into a newly
completed CAA radio station, the job
was done in remarkable time. Re-
markable, considering the conditions,
for all antenna masts were set in per-
petually frozen ground requiring that
pole holes be dug by steam thawing
or chipping the concrete-like frozen
earth. Each station with the exception
of Bettles required a complete gasoe

Seabee camp at Point Barrow.

line engine driven power system for
this was pioneering and no light and
power companies existed. Likewise,
control and telephone pairs from the
operations building to the range site
and other facilities had to be provided
by the installers, for Bell Telephone
has not added the Alaskan frontier to
its subscribers. In such an installa-
tion radiomen with amateur experi-
ence found their ingenuity at impro-
vision paying dividends and the new
experience gained more than offset the
physical discomforts.

A brief description of the activities
and organization of the NWPEA and
ACS is probably advisable at this point.
The NWPEA is a branch of the world
wide Signal Corps Plant Engineering
Agency, operating in the Northwest
Sector. In Alaska the NWPEA has
been attached to the Alaska Commu-
nication System, charged with the fixed
airways installations for the Army
Airways Communication System, usu-
ally known as AACS. Both Plant En-
gineering Agency and the Alaska Com-
munication System are components of
the Army Communications Service,
Signal Corps organization responsible
for the provision of fixed military com-
munications throughout the world.
NWPEA has been rapidly expanded
into a smooth working engineering

Oil derrick shown was erected for

the purpose of carrying on drilling experiments in frozen ground.

b
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agency. The Alaska Communication
System, under the direction of Col.
Fred P. Andrews, is a branch of the
Signal Corps which for years operated
the commercial cable, telegraph and
radio circuits in Alaska as well as han-
dling Army Administrative traffic.
Soon after Pearl Harbor, a plan was
evolved to make use of the sub-Arctic
operating and engineering experience
of the ACS by expanding the organiza-
tion to handle the wartime Signal
Corps construction in Alaska. The ACS
is now responsible to the Alaskan De-
partment for the operation of the mili-
tary administrative networks within
Alaska,between Alaska and the States,
and between Alaska and Canada; the
engineering and installation of all
fixed Signal Corps communication sys-
tems within Alaska including cable,
radio, and telephone. In addition to the
above, the ACS engineers install,
maintain, and operate all public com-
mercial radiotelegraph circuits within
Alaska and commercial radiophone
and radiotelegraph circuits between
Alaska and the continental United
States. Add to this certain military
tactical installations, multiply by the
size of Alaska, spice with war urgency,
chill with ice and snow, and you will
have a small idea of the toil and head-
aches involved in such an enterprise.

Landing fields were scraped out at
Umiat and Point Barrow where a mix-
ture of Arctic beach sand and tundra
was utilized. With landing fields at all
points and the installation of the radio
equipment, the tempo of flights along
the route was stepped up to a reliable
schedule as the weather information
and radio aids to navigation made
night flights and instrument flying
possible.

An incident which illustrates the
dependency of Alaska on radio and
the airplane occurred during the Bet-
tles installation. A PEA crew member
was stricken with appendicitis and a
trip to the hospital in Fairbanks was
necessary. The patient was unable to
stand a trip of that length by dog team
and weather conditions prevented the
rescue plane from landing at Bettles.
Radio information from the Fairbanks
doctor prescribed ice packs. With the
outside temperature at 70 degrees be-
low, this was easy. A rubber hot water
bottle was filled with cold water and
placed outdoors for a few minutes.
The water turned to slush ice and was
applied to the patient. Two water bot-
tles thus alternated held the infection
in check for three days until a plane
could land, load the patient, and carry
him to Fairbanks and recovery.

The improvement in air travel,
brought about by the use of radio, di-
rected attention to the possibility of
its use by sections of the exploration
party. To make an oil exploration sur-
vey of an area of more than 30,000
square miles would be a considerable
job without the hazards of weather.
With Arctic winter conditions in a
barren land, without roads and with
few trails, every safety precaution is
necessary. The proper use of radio

RADIO NEWS
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could assist greatly in directing opera-
tions, contacting the scout plane, and
saving needless trips. In case of emer-
gency, radio communication would
help safeguard the lives of the per-
sonnel.

To deliver the drilling machinery to
the test hole sites during the explora-
tion, it would be necessary to use “cat
trains” consisting of several sleds
drawn by huge caterpillar type trac-
tors. For this purpose a number of
freight sleds and wanagans were con-
structed dat the Point Barrow camp.
The wanagans are inclosed shelters
mounted on sled runners and are re-
quired to provide bunk rooms, galley,
mess hall, and machine repair shop
for the cat train crews while freight-
ing across the frozen Arctic plains.
It is necessary that the freighting be
done in the winter, for only then would
the heavy sleds slip easily over the
snow on the frozen tundra without
bogging down, or be able to traverse
the rivers on the ice. Freighting and
scouting the trail under Arctic winter
conditions would mean possible ex-
posure to severe blizzards and tem-
peratures as low as 70 degrees below
zero. The protection of the wanagans
could mean the difference between life
and death.

In a conference between Lt. Com-
mander W. H. Rex, Commanding Offi-
cer of the Seabee detachment, Colonel
1. L. Kaufmann, Signal Officer of the
Alaskan Department and Lt. Col.
W. L. Wardell, Area Officer in Charge
for the ACS, a plan of radio communi-
cation was worked out.

Usually frequencies in the range
from 75 ke. to 500 kc. are used for
dependable Arctic and sub-Arctic com-
munication over the distances in-
volved. Experience has proven the low
frequencies to be less affected by polar
ionospheric disturbances than the
higher frequencies. The disadvantages
of the lower frequencies include the
large antennas required to secure effi-
ciency and the transmitter power re-
quired to blast through static and
provide a strong ground wave. As the
radio equipment would be mainly mo-
bile, smaller air transportable units
which could be operated from a small
power unit were favored. Weighing
these factors, decision was made to
use frequencies in the order of 3000
ke. Frequencies in this band were
known, from experience, to be relia-
ble up to several hundred miles with
low power. By installing several fixed
stations and equipping the several
units of the expedition, contact with
another station for relay or direct
communication should always be pos-
sible. Furthermore, the frequencies
would be within the range of the radio
equipment in the ski-equipped plane
of Sig Wien, veteran Alaskan pilot
working with the expedition. With
this plan in mind, the radio equipment
was selected by Colonel Kaufmann
from available standard Signal Corps
sets, noted for their ruggedness and
reliability. Sets were required for
fixed base stations, a cat train station

March, 1916
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The Naval Petroleum Reserve No. 4 is located at the most northerly point of Alaska.
It was in this territory, where sub-zero temperatures prevailed, that the expedition-
ary force had to set up and maintain communications for oil exploration party.

in a wanagan, in the two snow jeeps
and for foot scouts locating trail ahead
of the cat trains while negotiating
dangerous or difficult terrain.

The SCR-543 set was selected for
the fixed stations and the radio wana-
gan. This set combines a 45-watt ra-
dio-phone transmitter with a sensitive
receiver and is similar to the Halli-
crafter HT-14. It is equipped with a
lightweight gasoline engine driven
generator to power the transmitter
and receiver and to recharge the re-
ceiver standby battery which is also
the starter battery for the power unit.

. For use in the snow jeeps, a vehicular

set of about 25 watts output was se-
lected (SCR-245). This set is powered
by the 12-volt vehicle battery and
equipped with a whip antenna. The
foot scouts would need a small light-
weight set of moderate range and the
famous “handie-talkie” (SCR-536) set
proved a natural for this use.

In December, 1944, information was
received in the Anchorage office of the
ACS that the equipment was at Point
Barrow awaiting installation. Two
radio installation experts of long
Army and amateur experience were
sent North. Arriving at Fairbanks
they were issued fur parkas, caps and
mittens, heavy woolen underwear,
woolen sox, and mukluks, a loose-fit-
ting fur-legged skin boot patterned
after a type which the Eskimos have
used for years. Thus equipped, they
were flown to Point Barrow.

Point Barrow in mid-December is

www americanradiohistorvy com

not an easy place to make a radio in-
stallation. In addition to the cold, the
work was further complicated by the
almost total darkness that prevails.
The sun does not rise above the hori-
zon, though about two hours of murky
daylight marks mid-day. All work had
to be done with the aid of artificial
lights.

The Point Barrow base camp radio
equipment was installed in the AACS
station, using an SCR-543 set. Luck-
ily, a spare antenna was installed and
available for this set, for erecting an-
tenna poles in permanently frozen
ground is a slow and toilsome job.

The wanagan radio installation was
the most critical for it might be miles
from an experienced radio technician
and badly needed in an emergency on
the trail. As sufficient equipment was
available, a dual installation of iden-
tical equipment was made using two
SCR-543 sets. At the frequency to be
used the Marconi antenna would not
work efficiently without either a
ground or a counterpoise. As the
wanagan would be moving, an earth-
ground was impracticable. The prob-
lem was solved by covering the wana-
gan’s sub-floor with carefully bonded,
1,7 mesh hardware cloth. Overlaid
with a finish floor of plywood, this
screen provided an effective counter-
poise when connected to the ground
terminal of the set. The two power
units were installed in insulated cab-
inets and equipped with exhaust and
air vents to the outside. For this, as
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Ice delivery in Barrow. Winter water supply is ice cut in a nearby lagoon.
Dog teams and sleds. as shown here. have proved useful in trail breaking and
are used to supplement airplanes and snow-ieeps in preliminary exploration.

well as every other job requiring me-
chanical skill, the Seabees were ready
and able to demonstrate their skill.
This spirit of cooperation did much
to speed the installation work. The
whip antenna furnished with the SCR-
543 was designed for vehicular use
where only limited space was avail-
able. Since the wanagan had larger
dimensions, an antenna which would
put a greater length of wire in the air
was possible. Two masts at diagonal
corners of the wanagan extending 12
feet above the roof provided supports
for a “distorted Z” antenna approxi-
mately 50 feet long. Tuned up to this
antenna the set required less loading
than the whip and provided a field
strength pattern that was substan-
tially non-directional.

The “snow jeeps” were quite sim-
ple as the sets are of a vehicular type.
The standard whip antenna was used
on these track driven vehicles and the
set is of a type successfully used in
tanks, however, it needed every bit
of its inherent durability when the
snow jeep, traveling across the un-
marked tundra would suddenly drop
off the cornice of a snowdrift and
continue on its way disturbing neither
the jeep or radio. What happened to
the occupants, however, is another
story. Field tests indicate that a re-
liable range of at least 25 miles could
be expected with this set.

After the installations at Point Bar-

row were completed, the technicians
were flown to a trading post operated
by Tommy Brower, a son of the late
Charles “King of the Arctic” Brower,
located about 75 miles from Point
Barrow along the route to Umiat. This
trading post had been chosen for a
standby and relay station. An SCR-
543 set was soon set up amid the furs
and trade goods, using a Marconi An-
tenna; reliable contact with Point Bar-
row was established and a schedule
arranged. It is here that the techni-
cians were introduced to guok, small
frozen fish which are eaten raw. Here
also they learned the value of fur
parkas while tying down the airplane
in a 45-mile per hour gale with the
temperature at 10 degrees below zero
and the air full of driven snow parti-
cles. The trading post, like many
dwellings in the far North, is main-
tained at a temperature of 40 degrees
in the winter. This saves fuel and
eliminates the bother of removing too
many outer garments as would be nec-
essary when coming into a warm
house.

Back in Barrow the installers com-
pleted the testing of the sets and
checked the handie-talkies which
proved practical despite the cold which
redures the activity of the dry bat-
teries. By wearing a battery belt
within the parka to prevent freezing
of the batteries and small earphones
which fit within the ear flaps of a fur

Village of Barrow. Alaska. This is the most northerly settlement in United
States territory and was the location of the oil exploration base camp.
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cap, the set was effectively winterized.

During the tests two cold weather
phenomena occurred which are of in-
terest:

After the radio equipped snow jeeps
had been exposed to 10 degrees below
zero weather for a few hours the
quartz crystals in the transmitter re-
fused to oscillate until tapped or
shaken by starting the jeep engine.
The second phenomena also associated
with temperatures of minus 10 degrees
or lower was the refusal of the carbon
microphone to modulate the transmit-
ter. When warmed, it performed per-
fectly but apparently failed when cold,
due to a trace of moisture freezing and
immobilizing the carbon granules. The
task of thawing the frosty carbon mi-
crophone under an armpit was never
sought.

With the installations at Point Bar-
row and Tommy Brower’s complete
and the installations at Umiat being
handled by another crew, the install-
ers completed the instruction of opera-
tors. Eight days of round-the-clock
work, without regard for sleep, had
finished the job and they were ready
for Christmas in Anchorage.

Recent reports from longer range
cross-country tests on field trips indi-
cate all radio equipment performing
beyond expectation. While radio won’t
locate the oil, it is rendering valuable
assistance to the Navy Oil experts
drawn from the oil fields of California,
Oklahoma, and Texas under the direc-
tion of Geologist, Lt. William Foran,
who can find it.

While the radio communications set-
up described in this article was not
actually used to locate the oil deposits,
the use of two-way radio formed a
very vital link between the work
crews, each performing their assigned
task.

The fact that all types of radio
equipment was used, portable, mobile,
and fixed makes this installation of in-
terest to those in the radio field.

The lessons and experience gained
by this group in the operation of Arctic
radio communications should prove of
value to commercial air lines who plan
to establish regular routes flying the
“top of the world.” Specialized prob-
lems, engendered by sub-zero weather
and high winds, were investigated and,
in some instances, conquered by this
group of Seabees and radio men who
set up the radio installations for this
important Arctic expedition.

Many of their techniques can easily
be adapted for future installations of
radio beacons, transmitters, and radar
to guide commercial craft across the
frozen wastes of the North.

There is still a great deal of pioneer
work to be done, not only on the spot,
but in the laboratories and factories
making equipment for such installa-
tions. However, since this expedition
has served to crystallize the problems
to be met, some improvement should
be possible, so that when commercial
installations are made, the path will
be smoother for those who come after-
wards. -0
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ow Power
AIRC

By ALVIN B. KAUFMAN

Electronic Engineer

Efficient design

deoseribed herein arve important fae-

tors in mobile amatenr equipment.

HE fundamental design of a

I lightweight aircraft transmitter

having the features required by
and for the light plane field involves
numerous engineering problems.

Fundamentally, three things are re-
quired to make a transmitter suitable
for light aircraft use. These are a
maximum weight of five pounds (not
including power supply), break-in op-
cration, and a carrier power of ap-
proximately five watts. Other factors,
such as securing the minimum of
standby drain on the power supply
arce desirable.

Reasonable “voice quality,” consist-
ent with size requirements is a valu-
able attribute of this unit. A minimum
of tubes should be used and these in-
terchangeable if possible.

Contrary to general opinion, here is
an ideal spot for suppressor grid mod-
ulation. The average engineer invari-
ably complains about the low cffi-
ciency of a suppressor grid modulated
stage as compared to that of a plate
modulated r.f. stage. However, we are
interested in the over-all plate current
or power required by the complete
transmitter. Consider the transmitter
now under discussion. Let us com-

March. 1916

RAFT TRANSMITTER

and compaciness as

Side view of completed transmitter.
For maximum power output an exter-
nal 300 volt plate supply is required.

pare its final stage and modulator with
that of the conventional plate modu-
lator stage. We will ignore both
crystal stages as these will draw ap-
proximately the same power. The sup-
pressor grid tube in this case will draw
about 30 milliamperes at 300 volts
which, at 337 efficiency, will put out
a carrier of 5 watts. Its modulator
tube draws approximately 2 milliam-
peres at this plate voltage supply.
Thus, the final and modulator total
52 milliamperes plus about 12 milli-
amperes screen current or a grand to-
tal of 64 milliamperes. Now, a con-
ventional r.f. stage runs approximately
75, efficient. Thus at 300 volts its
plate current would be 22 milliam-
peres for a 5 watt carrier. That really
looks good, but let us add the modu-
lator plate current before we come to
any conclusions. A class A modulator
runs around 257 eflicient and to mod-
ulate the 6.6 watts in the final you
would have to put out about 3.3 watts
of audio for 100 modulation . . . de-
pending upon the speech waveform.
A typical tube to use for such a mod-
ulator would be a 6V6. At 25 effi-
ciency the tube would draw approxi-
mately 43 milliamperes unmodulated

wwWwW americanradiohistorv com

Front panel view shows simplicity
of panel layout and placement of
all necessary operating controls.

"“ﬂ-‘\

plate and screen current at 300 volts
plate supply. This is verified by any
tube manual. Thus the plate current
of the final and modulator of this type
transmitter would run approXimately
65 milliamperes as compared with 64
of the suppressor grid transmitter.
Not only this, but the tubes such as
the 6V6’s which would be used as mod-
ulator and final; would draw a total
of 9 amperes filament current as
compared with 8 for the transmitter
under discussion. One tenth of an am-
pere is something to consider if oper-
ating from dry cells, which inciden-
tally is highly practical for this trans-
mitter.

That is where the standby switch
comes in. A transmitter is only oper-
ated for minutes at a time as com-
pared with hours for a receiver and
that is why low current capacity dry
batteries may be used. The standby
switch turns on the filaments while
the microphone, through its switch op-
erating a relay, turns on the plate
supply to all stages. Thus, when get-
ting ready to transmit, the standby
switch is thrown and, in a few seconds,
break-in operation may start. It is
not necessary to short the receiving
antenna when transmitting, as in light
plane use, for the receiver is tuned
to 278 ke. while the transmitter is op-
erating on 3105 kc.

(Continued on page 86)
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Table model radio-phonograph with
new type automatic record player.
Record is inserted in slot, door
closed, player plays record, stops
itself, automatic adjustment. Model
1201. Philto.

Six tube a.c.-d.c. table model radio with
standard and shortwave bands. Molded plas-
tic cabinet. Newly designed dial gives a
“three dimensional” effect. Modern grille
design. Model 220 G.E.

Plastic table model radio in
tvory finish. A.C.-D.C. opera-
tion with illuminated radial
dial. Maroon plastic tuning
knobs and milled gold-color
trim match numerals on
dial. Model 420. Philco.

phonograph

LS

Deluxe a.c.d.c. five tube superheterodyne
table model radio with blond mahogany cabi-
net in two-toned finish. Metal escutcheon and
control knob inserts. Modern grille design.

Chairside model

controls, moving dial and
illuminated lucite pointer.
Available in walnut or
bleached woods.
10” or 12" records. Model

Model 105.

Television receiver with picture size of ap-
proximately 3 feet by 4 feet. Unit also in-
corporates radio and phonograph units.
"Tele-Symphonic Super-Screen” design. Model
TS06. U. S. Television.

G.E. EK-264.

Combination radio-phonograph with standard,
FM and foreign shortwave reception. Record
player accommodates ten 12" or twelve 10"
records.
pulls.

Period design with metal drawer
Model 14-AM-76-PA. Sparton.

www americanradiohistorvy com

Table model television receiver which fea-
tures small size chassis. Unit is not in pro-
duction as yet, model shown is engineering
unit only. Company expects to produce these
shortly.

Farnsworth.

Mahogany Hepplewhite-
style Pembroke drop leaf
table type radio with 6
tubes, two-bands. Push-
button tuning. Phono-
graph jack for use with
external player. Model
9001-E. Stewart Warner.

radio-
with handy

Plays

Farnsworth, b . il

Modern combination radio-phonograph in
blonde wood. Horizontal grille. Equipped
for FM, standard, and foreign broadcast re-
ception. Automatic record changer. Model
10-AB-76PA. Sparton.
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six tube a.c.-dc. table model
in walnut color.
Slide-rule dial for easy tuning. Modern grille,

Single hand,
receiver. Plastic cabinet

three plastic tuning knobs in contrasting
finish. Model 9002-A. Stewart Warner.

Six tube a.c.-d.c. table model radio with push-
button tuning. Cabinet finished in two-toned
walnut. Multi-weave speaker agrille. Size
13%"x3"x71%¢".

ception. Model 321.

Standard broadcast re-
G.E.

PARADE &

Table modet radio with 6 tubes. Modern
blonde mahogany or walnut finish. Two-
bands and self contained "aero vane” loop
antenna. Six-inch electrodynamic speaker.
Model 65T21B. Motorola.

Mareh,

1946

Lightweight portable for battery cr house
current operation. “Beam-a-Scope” antenna.

Available in gray airplane cloth, simulated
English saddle leather. Size 10Y3"x15"x6%".
G.E.

Model 254.

Table model radio-phonogragh
combination. Radio which lifts out,
can be used independently. "Duo
Receiver.” Westinghouse.

Six-tube table model radio with top-mounted
moving dial and brightly illuminated lucite
pointer. -Two bands, standard and shertwave.
Finished in quartered mahogany Model ET-
063. Farnsworth.

Radio-phonograph console with standard and
shortwave reception, present and new FM
band. Push-button and manual tuning.
Modern cabinet design. Size of unit 36”x34"x
18%". "The Futura.” Stromberg-Carlson.

WwWWwWWwW.americanradiohistorv.com

Chairside type radio-phonograph with record
storage space included. Automatic push-

button tuning. Available ir mahogany, white
oak, prima vera and walnut. Size 30"x17'"x
25%", “Chairside.”

Magnavox.

“
Five tube a.c. table model radio-phonograph
in American walnut and maple finish. Opera-
tion of turntable is automactic with placing of
tone arm on record. Meadel 106. G.E.

Five tube, two-toned, takle model receiver.
Picture frame cabinet of Thermo-Set walnut
plyweood, front panel in blonde mahogany
with dark louvres. Two bands, a.c.-d.c. op-
eration. Model 902-W. Howard.

=

e

Authentic Chippendale design radio-phono-
graph with optional FM chassis. Eight sta-
tion automatic pushbution tuning. Shortwave
band. Available in mahogany, walnut, or
white cak. “Belveders.” Magnavox.
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V.ILE. Heterodyne

FREQUENCY

End view of coaxial tank show-
ing 955 tube and heater choke.

By
A. A. GOLDBERG, W2HKU

Practical application of the split coneentrie-tuned oscillator

used in the construction of a highly aecurate frequency meter.

quencies are coming into their
own. With frequency allocations
clarified and defined by the Federal
Communications Commission, these
microwavelengths become the con-
cern of every one interested in radio.
The general public through televi-
sion, FM, “walkie-talkies” and mobile
telephones will become a large mar-
ket for microwave egqguipment. Air-
lines will use, and are using, landing
beams, very-high frequency radio-tel-
ephony and radar safety devices. The
fields of meteorology, medicine, law
enforcement, science research, indus-
try and others will prove fertile fields
for very-high and super-high fre-
guency usage.

‘TERY-HIGH and super-high fre-

Fig. 1. Block diagram of frequency meter.

R.F. JACK

MOD.
SWITCH

32

When the “boys come home” and
amateur radio once more becomes the
hobby of thousands, amazing changes
will take place. Some low frequencies
will be gone but in their stead will be
hundreds of megacycles extending
clear up to 30,000. The amateur will
use the microwaves, not only for the
fine technical possibilities, but also to
get away from the overcrowded lower
frequencies.

Gone are the days of haphazard ex-
perimentation with little worry about
frequency. The new FCC allocations
above 30 mc. make it imperative that
stations stay within assigned chan-
nels. Rough methods, such as “Lecher
Wires” or crude absorption waveme-
ters, are satisfactory for finding an ap-
proximate frequency but are inade-
quate for closer measurements.

Many experimenters will be build-
ing very-high frequency transmitters
as well as receivers. One frequency
measuring device capable of use with
both transmitters and receivers is the
heterodyne frequency meter. To re-
fresh the reader’s mind, a heterodyne
frequency meter consists of a stable,
variable r.f. oscillator, a detector, and

www americanradiohistorv com

an audio amplifier. A useful addition
is an audio oscillator to modulate the
r.f. output. (See Fig. 1.)

When the heterodyne frequency me-
ter is used for measuring a transmitter
frequency, a portion of the transmitter
r.f. is injected into the detector where
it is mixed with the oscillations from
the local r.f. oscillator. The resultant
audio beat is amplified by the audio
amplifier to sufficient headphone vol-
ume. When the local oscillator is
tuned for a zero beat, the local oscilla-
tion and the incoming r.f. are on the
same frequency.

When the heterodyne frequency me-
ter is used to calibrate a receiver, the
r.f. output of the heterodyne frequency
meter is loosely coupled to the re-
ceiver. If the receiver has a beat fre-
quency oscillator, pure continuous
waves can be used. If, however, the
receiver is made for amplitude or fre-
quency modulation reception, a modu-
lated r.f. output from the frequency
meter must be obtained. When the
zero beat or modulated tone is heard
in the receiver, the frequency can be
determined from the frequency meter
calibration.

RADIO NEWS
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The measurement accuracy will de-
pend upon:

a. The oscillator electrical stability.

b. The oscillator mechanical stabil-
ity.

c. Accuracy of dial calibration.

d. Care with which the measurement
is taken.

The first and most important prob-
lem in designing a heterodyne very-
high frequency meter is the oscillator.
Low-frequency variable oscillators,
making use of lumped capacity and in-
ductance, are relatively easy to build.
Making a stable, variable oscillator for
frequencies above 100 mc. is, however,
more difficult. Just five years ago
this problem would really have been
“tough.” Today, with improved tubes
and circuits, the experimenter will
have less trouble. Some of the newer
circuits that lend themselves nicely to
the above problem are the variable LC
tuner, the variable length coaxial line
tuner, the “butterfly” tuner and the
split concentric tuner. These are shown
in Fig. 2.

The variable LC tuner is easy to
build and will provide good frequency
coverage. Since both the inductance
and capacitance are varied simulta-
neously, the optimum LC ratio can be
maintained. The disadvantages, how-
ever, of this type tuner are:

a. A sliding contact is necessary,
making for poor stability and ag-
ing characteristics. The average
experimenter will find it difficult
to build an efficient sliding con-
tact for very-high frequencies.

b. The inherent low “@Q"” of this cir-
cuit, due to contact resistance and
insulation problems, will cause os-
cillator instability.

Another wide range tuner is the va-
riable length coaxial line type. Again
a sliding contact of elaborate design
is necessary, making it inadvisable for
the home constructer.

The *butterfly” tuner is becoming
more and more popular for wide range,
very-high and super-high frequency
circuits. A frequency coverage ratio
of as high as 3:1 can be obtained. Since
both inductance and capacity are va-
ried simultaneously, an efficient LC ra-
tio can be maintained. Sliding con-
tacts are not used and the entire unit
can be made from sheet aluminum or
copper. This tuner would serve quite
nicely in a heterodyne frequency me-
ter.

The heterodyne frequency meter de-
scribed in this article uses a split con-
centric tuned oscillator. Good stabil-
ity is obtained because of the high cir-
cuit “Q” and the lack of sliding con-
tacts. Frequency coverage ratio will
depend upon the spacing of the ele-
ments. The oscillator described here
is continuously variable from 280 to
430 mc., a frequency ratio of 1.53:1.
This is accomplished with an element
spacing of 1)s". If element spacings of
1.," are used, ratios of 2:1 or better
may be obtained.

Operation of the split concentric
tuned oscillator is easy to uncerstand.
Basically, the circuit is an ultraudion
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(A) |

) D)

Fig. 2. Wide range v.h.t. tuners. (A) Variable “LC” tuner. (B) variable-length
coaxial line tuner. (C) “butterfly’” tuner. and (D) split concentric tuner.
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Fig. 3. Comparison between Colpitts (A) and ultraudion (B) oscillators.

which, in turn, is a modified Colpitts
oscillator. Fig. 3 shows the compari-
son. The capacitors, from plate to
cathode, C,;, and cathode to grid, per-
mit grid-plate feedback in the Col-
pitts circuit resulting in sustained os-
cillations. In the ultraudion oscilla-
tor, the plate-filament capacity (Cys)
replaces C, and the grid-filament ca-
pacity (C,s) replaces the other. Either
the grid, filament or plate ends can be
at r.f. ground potential. Slightly bet-
ter stability results in having the en-
tire oscillator floating above ground.
The split concentric tuned tank con-
sists of a wide single turn inductance

inside of which is another wide single
rotatable turn. With a single slot sta-
tor and a single slot rotor, the full tun-
ing range is accomplished by 180° ro-
tor rotation. Lowest frequency occurs
when the two slots are oriented 180°
apart. Highest frequency occurs when
the two slots coincide. (See Fig. 6.)
Frequency change is brought about
mainly by capacitance change. Al-
though inductance changes do occur,
they are negligible.

A variation of the fundamental split
concentric tuner is for the rotor to
have two slots, 180° apart. This type
tuner has the disadvantage of halving

Front panel view showing proper placement of various operating controls.
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DIAL DIVISIONS (180° ROTOR ROTATION)

T | il 1
346 360 386 400
FREQUENGY IN MEGACYGLES

Fig. 4. Frequency vs. dial divisions of three different types of split concen-
tric tuners. (A) Single slot rotor with single slot stator, (B) double slot rotor
with single slot stator, and (C) single slot rotor with double slot stator.
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Fig. 5. Harmonic relationships up to 15th harmonic for concentric tuned frequency meter.

the frequency range. An additional
disadvantage is that the entire fre-
quency coverage is accomplished by
only 90° rotor rotation. See Fig. 4,
curve “B.”

Another variation is the double slot
stator and single slot rotor. In this
case, instead of the tank inductance
being concentrated in the stator, it is
now mainly in the rotor. The oscilla-

Worm gear driven coaxial tank condenser showing short leads used to con-
nect the 955 oscillator tube directly to the center point of the tank circuit.

P 2 b
R R
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tor grid and plate are capacitively
coupled to the rotor and oscillations
result. As the rotor is rotated, how-
ever, the grid and plate shifts away
from the high impedance point until,
finally, oscillations cease. This circuit
is only useful for extremely small fre-
quency tuning ranges. See Fig. 4,
curve “C".

Still another variation of the basic
circuit is the two slot stator and two
slot rotor. Again the frequency range
is decreased and tuning is accom-
plished by 90° rotor rotation. Ex-
tremely high frequencies are possible
with a comparatively large tuner. The
writer obtained a frequency coverage
between 511 and 561 mc. with a stator
4 inches long and 1% inches in diam-
eter.

If the split concentric tuned oscilla-
tor is used in a signal generator or re-
ceiver, it may be necessary to extend
the frequency range by band switching.
One method of doing this would be to
connect loading coils into the double
slot stator, double slot rotor tuner.
(See Fig. 7). The disadvantage of
loading coils is the lowering of the
circuit “@Q” to such an extent that os-
cillations may cease. As more and
more lumped inductance is added to
the circuit, the tuning range per coil
decreases rapidly. A point is finally
reached where the tuning range per
coil becomes so small as to not war-
rant its use. The tuning range, as in
all double slot rotor tuners, is covered
by 90° rotor rotation.

The v.h.f. heterodyne frequency me-
ter described here uses a 955 tube in
an ultraudion oscillator circuit. A
single slot rotor, single slot stator con-
centric tuner is used. With a tuner of
the dimensions shown in Fig. 8, a fun-
damental frequency range of 280 to
430 mc. is obtained. (See Fig. 4, curve
“A”.) Since the author had only hand
tools to work with, the tuner element
spacings are not less than %4”. Closer
spacing, however, would increase the
frequency range.

Harmonic operation extends the use-
ful range of the frequency meter up
to 3000 mc. by use of the 7th harmonic.
Higher frequency operation may be
possible; the author, however, had no
means of determining it. Since the
fundamental frequency ratio is less
than 2:1, a blank spot exists in the
harmonic coverage. In this case, the
frequencies between 430 and 560 mc.
cannot be measured. If this blank in
the operating range is to be eliminated,
the fundamental oscillator frequency
ratio must be at least 2:1 or better.
(See Fig. 5.)

A 9006 diode is used as a mixer.
The interelectrode capacities within
this tube will determine, to a great ex-
tent, the operating efficiency at the
higher frequencies. The higher the
capacity, the lower the efficiency. An
efficient mixer would be a crystal rec-
tifier, but the poor overload charac-
teristics and extreme care necessary
to prevent surge currents makes the
use of this unit inadvisable.

(Continued on page 125)
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R.F. PROBE

DESIGN

N

7
7 N

HE probe described in this arti-

I cle is primarily designed for use

with a multi-range, d.c. electronic
voltmeter which has an input resist-
ance of 10 megohms (or more) and a
sensitivity of 3 volts (or less) full-
scale deflection on its low-voltage
range. Thousands of such d.c. instru-
ments are in use today. When so used,
the combination makes available an
excellent signal tracing device which
is usable at any frequency between 60
cycles and 125 megacycles.

At frequencies above 100 kc. the rec-
tified d.c. output of the probe is equal
to the peak value of the applied volt-
age. For voltages with sinusoidal
waveform, the peak value is equal to
1.414 times the r.m.s. value. For volt-
ages of non-sinusoidal waveform, such
as square wave, pulse, and saw-tooth
voltages, the peak value may or may
not equal 1414 times the r.m.s. value.
The probe will, however, allow meas-
urement of the peak value of any volt-
age regardless of its harmonic content,
providing the frequency is between 100
ke. and 125 mc.

At frequencies below 100 kc., the
rectified d.c. output of the probe grad-
ually falls off in amplitude until, at
60 cycles, it is approximately 20% of
the peak value of the applied voltage.
This attenuation with frequency oc-
curs because, at the lower frequencies
the RC time constant of capacitor C,
and the load resistance becomes
shorter in comparison with the time

Mareh, 1916

required for a period (1 cycle) of the
applied voltage. The attenuation can
be eliminated by the use of a large
value of capacitance for C, but this
means an increase in the physical size
of the capacitor. The increase in phys-
ical size, as is explained later in this
article, decreases the efficiency of the
probe at the higher frequencies. In
any event, the attenuation does not
appreciably detract from the useful-
ness of the probe at the lower frequen-
cies because comparison measure-
ments of voltages are usually suffi-
cient for signal tracing or stage gain
tests when performing service work.

/

.e"

4

This 100 kc. to 125 mec. probe
may be constructed without the
use of special parts or tools.

g9 .

DONALD F. MeAVOY

Theoretical considerations
neeessary in development of

eflicient high-frequency probes

Another advantage of the probe is that
its maximum efficiency begins at 100
kc., the upper frequency limit at which
the majority of test oscilloscopes are
capable of checking signals of low
voltage levels.

The input impedance of the probe
is so high, even at the higher r.f. fre-
quencies, that measurements may be
taken without appreciable loading or
detuning of the circuit under test. This
input impedance is a complex function
of the frequency of the applied voltage
and consists of resistive and reactive
components.

Resistive component. The presence

Fig. 1. Cross-sectional illustration showing details of probe assembly.
o PrROD PROD cl R 9006 TUBE
EXTENSION
-
>
\ T
e — ——— W > : 4 y —
POLYSTYRENE GROUND POLYSTYRENE SHELL AND BASE
Cl= 500 ppfd. STAND-OFF TERMINAL SOCKET OF 6L6 TUBE
Ri= 5 MEG. INSULATOR
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Fig. 2. Schematic diagram of probe

circuit showing simplicity of design.
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Fig. 3. Relationship between ca-
pacitor voltage and sinusoidal r.f. in-
put voltage of constant amplitude.
The horizontal axis represents time.

of the resistive component causes load-
ing of the circuit under test with a re-
sulting consumption of power from
that circuit. If this loading were to
become appreciable, the readings ob-
tained would not be true indications
of the applied signal voltage.

The lumped resistance of the probe
circuit and the plate resistance of the
diode tube are the two principal fac-
tors which determine the magnitude
of the resistive component at the
lower frequencies. Fig. 2 shows a
schematic diagram of the probe cir-
cuit.

The lumped resistance is equal to
the combined value of resistor R, (5
megohms) in series with the input
resistance of the d.c. electronic volt-
meter (10 megohms or more). Thus,
the lumped resistance of the circuit
is at least 15 megohms, an exceed-

ingly hig*]value.
It is portant that the resistors
be of the proper type for r.f. work.

Because the resistance value of ordi-
nary carbon resistors decreases rap-
idly as the frequency is increased,
their use is not recommended. For ex-
ample, an ordinary carbon resistor
rated at 1 megohm for d.c., and having
a Y%-inch diameter, will only have a
resistance value of approximately
150,000 ohms at 3 megacycles. At still
higher frequencies, its value falls to
a very low percentage of its d.c. rated
resistance. Ceramic resistors, such as
IRC Metalized Resistors (or similar
types) are preferred. These compo-
nents are constructed of a very thin
filament surrounded by a ceramic
material, and have inherently low
distributed capacitances and low di-
electric losses with a resulting im-
provement in their high frequency
characteristics. Physically, the resis-
tors selected should be the smallest
obtainable.

The plate resistance of the diode
tube shunts the lumped resistance of
the circuit and also shunts the circuit
being tested. This resistance varies
with the amount of the electron con-
duction within the tube. When the
diode current is zero, the resistance
is practically infinite. When the diode
current is high, the resistance falls to
a very low value. Because of the parts
values selected and the circuit em-
ployed, the diode rectifier conducts
only during a part of the positive al-
ternations of the applied voltage. In
fact, as will be explained later, the
time of conduction is extremely short
in comparison with the non-conducting
period. For this reason, the mean tube
current is very low and, conversely,
the plate resistance is very high. In
fact, at the higher frequencies, the in-
put impedance of the probe remains
constant, regardless of whether or not
the tube is supplied with heater volt-
age.

At the higher frequencies, several
other factors, in addition to those
given above, seriously affect the mag-
nitude of the resistive component of
input impedance. Dielectric hysteresis

Fig. 4. A d.c. electronic voltmeter with probe connected and ready for use.
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of insulating materials, high-frequency
resistance (skin effect), and electron
transit time effects combine to reduce
the value of the resistive component.

Polystyrene insulation is used in
those parts of the probe which carry
appreciable amounts of r.f. energy in
order to keep dielectric losses at a
minimum. See Fig. 1, a cross-sectional
drawing of the probe.

Skin effect is reduced by making the
input conductors carrying r.f. current
as short as practicable.

Electron transit time effects are
practically eliminated by the use of
a type 9006 u.h.f. diode tube. Stand-
ard receiver type tubes become un-
usable at the higher frequencies be-
cause of their low shunt impedance at
these frequencies.

Reactive component. The presence
of the reactive component causes a
detuning of the circuit under test. This
quadrature effect can usually be com-
pensated for by a slight readjustment
of a tuning control. Even though the
reactive component does not cause
power to be consumed from the cir-
cuit, its presence is objectionable and
becomes detrimental when retuning of
a circuit is not possible or practicable.

The reactive component is created
by the distributed capacitances of the
probe, including the plate-cathode ca-
pacitance of the diode tube. Because
of the tube type selected, however, the
latter capacitance is extremely small
(1.2 micromicrofarads). The physical
layout of parts (Fig. 1) is such that
other distributed capacitances due to
wiring are kept at a low value. It will
be noted that the prod itself is used
as a housing for capacitor C, in order
to utilize the prod length and, in this
way, reduce the physical length of the
wiring.

A long, slender prod is advantageous
because many of the test points which
must be reached when making meas-
urements are located in crowded areas.
This is especially true when working
on small equipment, such as radio
receivers.

It is interesting to note that those
capacitances due to wiring between
resistor R, and the d.c. electronic volt-
meter circuits have little effect on the
dynamic value of input impedance.

Radiation and Stray Pickup

The free space wavelength of a radio
wave at 125 mc. is approximately 95
inches. Over copper conductors, such
as the prod and ground leads of the
probe, however, the velocity of propa-
gation is somewhat slower and a 125
mc. wavelength corresponds to approx-
imately 86 inches. Thus a quarter-
wave would be over 21 inches, which
is not comparable to the physical
length of the prod. For this reason,
radiation losses are negligible, In a
reciprocal manner, stray pick-up is not
induced to any extent and the .meter
readings respond only to the actual
voltage under test.

Theory of Operation
The probe uses a simple rectifier
RADIO NEWS
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circuit (Fig. 2) consisting of a type
9006 diode tube and an RC network
(capacitor C,, resistor R, and the input
resistance of the d.c. electronic volt-
meter).

During the positive alternation of
the initial cyclé of an applied r.f. volt-
age, the plate of the diocde becomes
positive with respect to its cathode and
the tube conducts. At this time, the
plate resistance of the tube falls to
a low value and capacitor C, quickly
charges through this low resistance
path. At the peak of the positive al-
ternation, the capacitor voltage rises
to approximately the peak value of
the applied voltage. The charge of the
capacitor is such that the plate of the
capacitor connected to the plate ele-
ment of the tube is negative with re-
spect to the other capacitor plate.

During the negative-going excursion
of the applied r.f. sigral, current flow
through the diode is cut off because
the charge of the capacitor makes the
plate of the tube more negative than
its cathode. The capacitor then slowly
begins to discharge through the RC
network. The RC time constant of the
network is sufficiently long, even at
the lower r.f. frequencies, so that the
capacitor retains most of its charge
during the entire negative excursion
of the applied voltage.

At the positive peak of succeeding
cycles of r.f. input voltage, the diode
again conducts and the capacitor re-
gains that part of its charge which
leaks off through the RC network.
Thus, the diode current consists of a
series of bursts or pulses, each pulse
lasting for a small fraction of the time
required for a complete cycle of ap-
plied voltage. While the diode is not
conducting, its plate resistance is in-
finitely high and it is this fact, as pre-
viously mentioned, which makes pos-
sible that high input impedance of the
probe.

Fig. 3 graphically illustrates the
relationship between the capacitor
voltage and an r.f. input voltage of
constant amplitude.

That part of the capacitor charge
which leaks off through the RC net-
work is utilized for measurements. The
leakage current through the network
causcs voltage drops across the indi-
vidual resistances in the network.
These voltage drops are directly pro-
portional to the capacitor voltage and,
thus, the voltage input of the d.c. elec-
tronic voltmeter is directly propor-
tional to the peak value of applied r.f.
voltage.

It is interesting to note the rela-
tionship between the discharge time of
capacitor C, and the duration of one
cycle of applied voltage. Assume a
10 mc. signal is applied to the probe’s
input terminals and that the input re-
sistance of the d.c. electronic voltme-
ter is 15 megohms. In this case, the
RC time constant of the network
would be 1/100th of a second (0.0005
times 20 megohms equals 0.01 second).
The duration of a cycle of the r.f. volt-
age, on the other hand, is only 1/10,-
000,000th of a second (10 megacycles
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Fig. 5. Schematic diagram of a d.c. electronic voltmeter showing probe connections.

equals 10,000,000 cycles). Thus, if the
capacitor were charged and the probe
then disconnected from the r.f. signal
source, the capacitor would discharge
to 33% of its peak value in the same
time required for the 10 mc. signal to
go through 100,000 alternations. Or,
the r.f. signal is 100,000 times faster
than the RC network.

One fact has been omitted from the
above discussion, namely, the pres-
ence of zero signal diode current. Even
when no voltage is applied to the
probe’s input terminals, a minute cur-
rent flows around the circuit com-
prised of the tube, resistor R,, and the
input resistance of the d.c. electronic
voltmeter. This current is caused by
stray electrons leaving the cathode of
the tube and striking the plate ele-
ment even when the plate does not
have a positive potential to attract the
electrons. Although such current is ex-
tremely small, it is sufficient to cause
a potential of approximately 1 volt to
appear across the resistors. Thus, a
small value of negative voltage is ap-

plied to the d.c. electronic voltmeter
when no r.f. signal is being measured.
This voltage is sufficient to upset the
d.c. zero adjustment of the voltmeter.
A slight zero adjustment is therefore
required when switching from.d.c. to
r.f. voltage measurements, or vice
versa. If desired, however, this adjust-
ment may be eliminated by incorpo-
rating a bucking voltage in the volt-
meter. Such circuits are quite common
and are usually comprised of either a
battery and resistor combination or a
diode tube and resistor network.

Construction

The shell of a type 616 tube from
which the original elements have been
removed, and a small polystyrene
stand-off insulator comprise the hous-
ing for all probe parts. A metal rod
or prod extension, threaded on one
end, may be screwed into the prod for
ordinary usage, or may be removed
when making high-frequency meas-
urements. The original base of the

(Continued on page 132)

Fig. 6. D.c. test leads consisting of a shielded. single-conductor cable and ground lead.
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A more modern type signal generator.
This unit has a frequency range of
100 kilocycles to 120 megacycles.
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FRVICE CONSIDERATION

In" Megacycle Bands

By C. J. SHERIDAN

Engineer, Triplett Electrical Instrument Co.

In servicing FM and television receivers, new techunigques

and higher frequency test equipment must be employed.

icing is undergoing great expan-

sion in both personnel and scope.
Thousands of returned veterans are
taking steps to set themselves up in
this field enhanced by wartime devel-
opment of devices which operate in
the megacycle ranges. They see a
bright future, the realization of which
will depend upon the start they make
right now.

Former members of the Armed
Forces received valuable training in
radar, various types of specialized
electronic devices, and a wide variety
of communications equipment. As
background material this experience
will serve well as a basis for radio re-
pair work. But it must also be remem-
bered that running a repair business
involves operating a service shop on a
paying basis. Commercial sets will not
be as standardized as components built
for military use. Adaptability, inge-
nuity, and common horse sense must
keynote their efforts. Past experience
has shown that almost a sixth sense
must be developed to speed up trou-
ble shooting.

Commercial broadcasting in FM and

38

TODAY the business of radio serv-

television is already an accepted fact
in the east and a few large mid-west-
ern cities. It brings up many new
problems requiring changes in servic-
ing methods and new test equipment.
With present tieups in production
these problems do not have to be
solved overnight because of the rela-
tively few FM and television sets in
use throughout the nation. But future
prospects call for a greatly expanded
repair field and it is therefore neces-
sary that you as an individual repair-
man analyze the situation from the
long term viewpoint. You will have to
evaluate your present techniques and
equipment with regard to future re-
quirements. Just as today you are
called upon to service all types of home
and automotive AM sets, it will not be
long unti] you will be called upon to
render the same quality attention to
FM and television receivers.

The standards of manufacture and
operation of these new type receivers
are considerably higher than in reg-
ular AM equipment which means a
heavier load on the serviceman. Cer-
tain manufacturing and servicing
shortcuts used in AM will not work

www americanradiohistorv com

for FM and television because of much
higher fidelity requirements.

To the repairman, test equipment is
the most vital factor in this situation
and requires that care be exercised in
its purchase. Also it should be used
correctly and to the full scope of its

capacity.
Small shops usually have part of
their test equipment permanently

mounted, while certain units are kept
portable for servicing calls. It is fairly
easy to acquire portable tube check-
ers, volt-ohm-milliammeters and test
oscillators. In the shop fixed equip-
ment, such as signal tracers and os-
cilloscopes, can be used for more
accurate work or analysis of special
troubles. The latter lends itself to a
wide variety of applications where vis-
ual responses are helpful.

The well equipped serviceman will
find that his present instruments will
handle most of his needs in FM for
the time being. For instance, the FCC
recently allocated new FM bands in
the range of 88-108 mc. Most good
quality signal generators reach these
wavelengths with a fundamental.
(The Triplett Model 1632 shown on

RADIO NEWS
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tront cover has a top fundamental of
120 mec.). If the fundamental cannot be
used, the second harmonic can.

The present trend would indicate
that television picture transmission
will be AM, while the sound carrier
will be frequency-modulated. This, to-
gether with regular FM receivers,
promises to give the serviceman plenty
of contact with frequencies above 100
mc. The important question causing
much concern is, will FM present a
more difficult servicing problem. The
answer is yes; however, if fundamen-
tals are mastered to properly under-
stand M circuit operation, there is no
reason why trouble shooting cannot be
made a systematic and efficient process.

Before a discussion of FM, a few
brief points are presented on televi-
sion. Microwave propagation is char-
acteristically line-of-sight transmis-
sion disregarding refraction effects
and therefore lends itself to restricted
areas in the unobstructed range of the
transmitter. Various methods have
undergone exhaustive tests in an at-
tempt to find an economical way of
providing coast to coast programming.
These include radio relay links,
wherein repeater transceivers are
mounted on towers and make use of
very small beam angles of parabolic
reflectors for highly directive focusing
of rf. energy. Coaxial cable and wave
guides have been used to “pipe” broad-
casts from one section of the country
to another. Westinghouse has pro-
posed “Stratovision” which has an air-
borne transmitter operating in a plane
at high altitude levels with radio link
connection to the studios. Here the
effective transmission range is greatly
increased as a function of antenna
height. None of these systems provide
the perfect answer. Each has its par-
ticular good features and drawbacks
not only from the engineering stand-
point but from economic considera-
tions as well.

Apart from transmission complexi-
ties, there is the problem of receiving
these high frequency carriers and this
also applies to FM. It is necessary to
have an antenna which is relatively
free from physical obstructions—trees,
buildings, hills, etc. This means an-
tenna installation will be of prime im-
portance, and one which will interest
the serviceman, since he may well fig-
ure in erection work and certainly will
be concerned with maintenance.

There are two general ways in
which a carrier may be modulated.
The most common is amplitude modu-
lation where the envelope of the peak
value of the carrier varies according
to the intelligence. The other type of
modulation is angular of which there
are two sub-classes, phase and fre-
quency. In the former the instantane-
ous phase of the carrier is varied at
the audio rate, while in the latter the
instantaneous frequency varies at the
audio rate. The frequency deviation
is a function of the amplitude of the
modulating signal. As the frequency
deviation or “swing” is increased it is
necessary to increase band widths to
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faithfully reproduce the transmittec
intelligence.

In an FM receiver the r.f. stages
local oscillator, and the complete audic
system are in principle the same as ir
an AM set.

The main differences are:

Conventional type unimeter, suitable for
measuring voltages up to 5.000 volts.

CAUTION ON HIGH YOLTS

1000-3000V 10 AMP
000K

sono !ou:e g

requency modulated receiver.

1. The second detector stage in FM
is a special circuit commonly called
a discriminator. This stage converts a
variable frequency i.f. to a fluctuating
d.c. voltage whose polarity depends
upon whether the frequency being de-

(Continued on page 92)

Transconductance type tube tester de-
signed for measuring latest type tubes.



www.americanradiohistory.com

Extreme simplicity is apparent in

the front vigw of the transmitter.

Professional dappearance is obtained

by employinz an enclosed cabinet.
]

Internal vie\+ shows (top to bot.
tom) antenna [tuner. r.L section. mod-
ulator. speech amplifier, modulator
power supplyl, and ri. power supply.

390 WATT -5 BAND

RANSMITTER

cept for microphone and key,

this transmitter covers all ama-
teur frequencies between 3.5 and 29.7
megacycles, including the proposed 21
megacycle band. Bands are changed
by switching pre-tuned tank circuits
in the exciter, changing the amplifier
tank coil, and selecting the proper
taps on the antenna tuner.

Quality on phone is excellent, with
absolutely no hum. More than enough
gain is available for any microphone.
On c.w., keying the buffer gives clean,
clickless keying. A brief discussion of
each section will highlight the fea-
tures of the transmitter.

The three stage radio frequency sec-

COMPLETELY self-contained, ex-

tion is built on one 17" c¢hassis. Ca-
pacity coupling is used between stages
and works excellently. Link coupling
between the driver and final amplifier
stage has become such a generally ac-
cepted procedure that most of us do
not realize that it is actually less effi-
cient than capacity coupling when the
separation between stages is not great.
The necessity of making up losses in
another tuned circuit and in the cou-
pling circuit is the explanation. On
the higher frequencies, where the
added capacity of the grid circuit of
the following amplifier across the
driver tank precludes a reasonable
L/C ratio, this statement is less true,
but capacity coupling works extremely

www americanradiohistorvy com

By
HERBERT S. BRIER
WIEGQ)

well on all frequencies covered by this
transmitter.

In order to match the comparatively
low impedance of the 100-TH grid to
the plate impedance of the 807, each
buffer coil is tapped for excitation pur-
poses. Tapping a coil in this manner
sometimes invites parasitic oscilla-
tions, but once the amplifier is neu-
tralized, no trace of instability is ap-
parent. One adjustment of the neu-
tralizing condenser holds for all bands.
The 100xufd. per section tank conden-
ser is a compromise value. A smaller
one would permit a larger coil to be
used on 28 megacycles, with a slight
increase in efficiency, but then ap ex-
cessively large coil would be required
to tune 3.5 megacycles, and a reason-
able “Q”, when loaded, could not be
obtained. Even with this condenser
the output is approximately 250 watts,
so actually very little has been lost by
using the larger condenser.

The oscillator is slightly unconven-
tional in that it is a tritet on all bands
except 3.5 megacycles, where it be-
comes a Pierce oscillator. Crystals for
any band will oscillate when plugged
into the 3.5 megacycle crystal socket,
but the crystal current is rather high,
and it is impossible to multiply fre-
quencies in the oscillator; so it is not
recommended for any but 3.5 mega-
cycle crystals. The diagram shows
three crystals and a tuned coil in the
oscillator grid circuit. The 3.5 mega-
cycle crystal is used for 3.5 megacycle
output, the 7 megacycle crystal for 7,
14 and 21 megacycles, and the 14 mega-
cycle crystal for 14 and 28 megacycles.
If the oscillator plate voltage is in-
creased, enough output is available
from the oscillator on 28 megacycles to
drive the 807 to full output when using
7 me~acycle crystals. However, when
this is done, the excitation to the 807 on
other bands is excessive, and, of course,
crystal heating is increased. Two milli-
amperes of grid current on the 807 1s
optimum, more actually reducing the
output, and it is no trick to obtain
seven to ten milliamperes on 7 and 14
megacycles with 300 volts on the os-
cillator. Output from the oscillator
when tripling to 21 megacycles is re-
duced somewhat, but is more than ade-
quate. The tuned coil is used to couple

RADIO NEWS


www.americanradiohistory.com

an external variable frequency oscilla-

tor to the transmitter. When this is
done, the oscillator tube is used as a
frequency multiplier. Removing the
coil permits the use ot another crystal
in this socket. A toggle switch shorts
out the cathode coils for operation with
this coil, or on the fundamental crys-
tal frequency.

A baffle shield between the buffer
and oscillator, and the 807 base shield,
plus 50 ohm carbon resistors in the
screen and control grids completely
tame the 807. These suppressor re-
sistors increase the driving require-
ments a trifle, but often make an 807
easier to handle. They have been in-
stalled and removed several times. It
was finally decided that they were a
slight help on 28 megacycles, so were
left in. A combination of cathode and
resistance bias is used, the cathode re-
sistor mainly as a convenient method
of adjusting excitation to the 100-TH.
The lower the resistance, the higher
the grid current to the 100-TH, and the
greater the plate current of the 807.
The 807 operates as a straight ampli-
fier on all bands.

Practically any piece of wire can be
loaded with the antenna tuner. Plac-
ing the antenna change-over relay in
the link circuit allows the benefit of
the tuning network to be obtained on
“receive” as well as “transmit.” Put-
ting the relay in this position has the
further advantage of greatly reducing
the r.f. voltages across it. Grounding

L, —3 t., wound Y4” below L. coils.

current is increased.)

21 me., use 14 mc. coil.

accommodate L.

415 t. from each end.

L. —3.5 mc. 35 t., #18 p.e.. close wound 112" dia.
7 mc. 18 t., #18 p.e.. close wound 12" dia.

L. —7 mec. tritet coil, 5% t, 1%" dia., #20 p.e.. spaced wire dia., self-supporting.
(Oscillator output slightly greater on fourth harmonic if 6 t. are used, but crystal

L, —14 me. tritet coil. 6 t., 1” dia.. # 14 wire, %" long.

L; —7 mec. 12 t.. 15" dia.. 112" long, # 18 wire.

L, —14 mc. 6 t., 13" dia.. %" long, # 14 wire.

L.—21 me. 5 t., 1%" dia.. %" long. # 14 wire.

L.—28 mc. 4 t. 1Y4"” dia., %" long, #14 wire.

L,—3.5 mc. 28 t., 138" dia.. 12" long., #20 wire.

L,—7 mec. 15 t., 132" dia.. 1%2" long, #18 wire.

L,—14 me. 7 t. 1%” dia., 1” long, # 14 wire.

L.—21 mec. 6 t., 12" dia., 12" long, # 14 wire.

L,—28 mc. 4 t., 114" dia., 1" long, # 14 wire.

L,;,—3.5 mc. 36 t., 212" dia.. spaced slightly less than wire dia.
7 mc. 20 t., 2%2" dia., 4%" long, #12 wire.
14 mc. 10 t., 22" dia.. 4V4” long, #10 wire.

28 mec.. 6 t.. 2¥2" dia., 4%4"” long. 3/16" copper tubing.
L;—3 t., 2%" dia.. close wound, # 14 wire. L., coils split with %" gap in center to

L.—12 t, 2%" dia.. 42" long., #12 wire, split in center. and tapped 22 and
L;—3 t., #14 wire, wound around center of L.

L,,—30 t.. 3%" dia., 42" long, tapped every 3 t.
L;—6 t.. #14 wire, wound around center of L., tapped every t.

Table L.

one side of the link reduces harmonic
transfer to the antenna, but insulating
the link well enough to prevent flash-
overs, especially on modulation peaks,
becomes a problem.

Little need be said about the speech
amplifier and modulator. An r.f. filter
in the first grid lead prevents r.f. which

Coil specifications giving complete details for the construction of all coils.

may be picked up by the microphone
cable from causing feed-back in the
speech amplifier. Before it was in-
stalled, when using some antennas on
28 megacycles it was impossible to ad-
vance the gain control more than 30%
without encountering feed-back. Now
it can be run wide open with no trace

Fig. 1. Circuit diagram of speech amplifier. Socket #1 is connected to socket #3 of the modulator chassis, Fig. 2.
clafg
1
6N, R23Z
@
w
R20 &
4
€
R22 z
ot
«
o
5
«
o
o
e ]
RI9 aé
\ A"

P.

P
=" TO ALL HEATERS

P N
-

N

Cis

tlzls

R26

e— e

R,—S5 meg., Y2 w. res.

R, ,—I000 ohm, Y5 w. res.
4. R—2 meg., YV, w. res.
R,. Ry—.5 meg., V2 w. res.
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R.:—775 ohm. 10 w. res.

C,, C.—50 pufd. midget mica cond.

Cs, C,v—10 ufd. 25 v, elec. cond.
1 Cs Cq, Cao Gy, Cyo. Cpi Cii—.1 ufd., 600
v. paper cond.

Ce—16 ufd. 450 v. elec. cond.

C,\—.5 ufd., 400 v. paper cond.

Cuss Cise Ci7, Crs, Coy—8 ufd.. 450 v. elec.
cond.,

RFC—2.5 mh. radio freq. choke

Chg——20 h., 100 ma. filter choke

Chi—50 h., 15 ma. filter choke

T—700 v. a.c. ¢t. @ 100 ma., 5v. @ 3 4.,
6.3 v. @ 2 A. power trans.

Te—6.3v. @ 2 A. fil. trans.

Sy, So—S.p.s.t. toggle sw.
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Ty—6.3 v. @ 8 A. fil. trans.

Ti—Class “B” driver trans., 5 to 1 stepdown,
primary to half of secondary

T1,—250 w. modulation trans., 16,000 ohm
plate-to-plate to 9,000 ohm

RY—S.p.s.t. normally closed relay, 115 v.a.c.
winding (Guardian R-100-B)

M—300 ma. meter

Fig. 2. Schematic diagram of the modulator. Socket #1 connects to socket #2 of
the modulator power supply. Fig. 6. Socket #2 connects to socket #3 of the ri.

unit, Fig. 3.

of feed-back. The only effect the filter
has on normal operation is to reduce
the output from the microphone a
trifle. This reduction is equivalent to
that resulting from increasing the
length of the microphone cable three
or four feet. The volume compressor,
consisting of the 6K7 and 6SQ7, per-
mits the average level of modulation
to be increased considerably without
exceeding 1009 on peaks. Originally,
a 6L7 was used as the controlled tube,
but the 6K7 gives smoother results
with less tendency to block. The tubes
are interchangeable in the socket with
no change in wiring. Push-pull triodes

Socket #3 connects to socket #1 of the speech amplifier, Fig. 1.

with plenty of step down in the driver
transformer assure excellent regula-
tion in the driver. Gain from the
speech amplifier is quite high. With
the compressor set for maximum com-
pression, the gain control is run only
about half way open for 100% modu-
lation when talking at a low level a
few inches from the microphone. Still
more gain can be obtained by bypass-
ing the 6K7 cathode to ground.

Three volts of bias on the 811 modu-
lators keep the no-signal plate current
down to 45 milliamperes. The tubes
are zero-bias up to 1250 volts on the
plates, but the voltage of the modula-

tor power supply approaches 1400 volts
under idling conditions, and the result-
ing 65 milliamperes of plate current
caused the plates to run a little red at
no signal. A normally closed relay
across the output terminals of the
modulation transformer protects it and
and the 811’s from keying surges when
the transmitter is used on c.w. Also
the opened contacts act as a safety gap
if the modulator should be accidentally
operated without load.

The power supplies are conventional,
all except the speech amplifier supply
and bias pack using mercury vapor
rectifiers and choke input filter sys-
tems. The resistance of the high volt-
age bleeders is considerably higher
than recommended for best voltage
regulation when using 5 to 25 henry
swinging chokes, but is satisfactory.
25,000 ohms is the calculated value,
which would mean a bleeder current
of over 50 milliamperes for the modu-
lator supply, and 70 milliamperes for
the 1750 volt supply. The idling cur-
rent of the modulator tubes, plus the
20 milliamperes bleeder current, brings
the minimum current drain on this
supply above 60 milliamperes, so its
voltage regulation is excellent. Some-
what better regulation may be ob-
tained from the 1750 volt supply by
reducing its bleeder resistance to 25,-
000 ohms, but larger chokes will be
required, and 120 watts will be dissi~
pated in the bleeder.

An examination of the various dia-
grams will show the interlocking
switching arrangement. No high volt-
age can be applied unless the filaments
are on; the exciter supply must be on
before the 1750 volt supply can be

Fig. 3. Wiring diagram for the r.f. unit. Socket #1 connects to socket #1 of the antenna tuner, Fig. 4, Socket #2 con-
nects to 600 volt output of the r.f. power supply chassis. Fig. 5. Socket #3 connects to socket #2 of the modulator. Fig. 2.
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C1—100 pufd. variable cond., inside coil Ly, Ly
C,, Ce—.001 ufd. mica cond.
C3—100 pufd. mica cond.
Cy,—50 uufd. mica cond.

s Cie—.01 ufd., 600 v. paper cond.

Cq:, Co—50 pufd. midget variable cond.
Cy, C30—100 ppufd. midget variable cond.
Cii—25 pufd. mica cond.

125 C14—.005 pfd. mica cond.
Cy5—.002 ufd. mica cond., 2500 v. test

16> C11, C19—50 pufd. midget variable cond.
Cu9, Co0—100 pufd. midget variable cond.
Coq—.0015 pfd. mica cond., 2500 v. test

Co, Cor—.01 pfd. mica cond.
Cog—Neutralizing cond. for 800 tube
Co—100 pufd. per section, 4500 v. cond.
Cox—.002 ufd. mica cond., 12,500 v. test

Cgs, Cor—8 ufd., 450 v. elec. cond. (Do not
use a dual cond.)

R,—100,000 ohm, 1 w. res.

Ry, Rg——50,000 ohm, 2 w. res.

Rg——10,000 ohm, 20 w., semi-variable res.

R;, R—50 ohm, V5 w. res.

R;—15,000 ohm, 1 w. res.

Re—500 ohm, 10 w., semi-variable res.

Ry, Ry—100 ohm, 1 w. res.

Ry, Riz—25 ohm, 10 w. res.

Ry5—3500 ohm, 20 w. res.

See coil table for data on coils

Ly, Lsy, L;, Lg, and Ss—Bud OCS-1 Band
switching assembly modified as described

Ly, Ly, Ly, L1z, Lyy and Se—Bud XCS-2 Band
sw. assembly modified as described in text

RFC,, RFCy, RFCg RFC,~2.5 mh. 1.f. choke

RFCs—2.5 mh. trans. type, r.f choke

M,—300 ma. meter, 2” square

M,—50 ma. meter, 2”7 square

T12—300 v. awc. ct. @ 40 ma.,, 5 v., @ 2 4.,
6.3 v., @ 1.5 A. power trans.

Tyg—5 v. @ 6.5 A. fil. trar-.

S—2p.4p. rotary sw.

Si—S.p.s.t. toggle sw.

Sy, Ss—D.p.d.t. toggle sw.

Key jack, single closed circuit jack

MC, crystal microphone connector (for con-
necting external variable freq. oscillator to
trans).

Parasitic trap—if required—6 t. No. 14 wire
157 dia., self-supporting, with 3-30 pufd.
trimmer dcross it
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turned on, and both must be on before
the modulator supply can be turned on.
Turning on the modulator supply un-
shorts the modulation transformer by
energizing relay, RY,, and applies plate
voltage to the speech amplifier through
RY .. (This relay takes up less room
and costs less than extra filament
transformers for the speech amplifier.)
After the filaments are on, §,, or RY,
in parallel with it, controls the trans-
mitter in regular operation. The relay
is operated by a d.p.d.t. switch, which
permits single switch operation of both
transmitter and receiver.

Constructional details can be gleaned
from a careful study of the pictures.
Professional appearance is assured by
building the transmitter in a deluxe
type rack cabinet with rounded cor-
ners, Combined panel heights are
611",

The radio frequency section was built
on a 17"x10”x3" chassis, because when
it was built new chasses were not ob-
tainable. However, it is suggested that
one 17"x12"x3” be used with the rear
of the high voltage tank condenser set
even with the rear of the chassis. The
picture of the r.f. section shows this
condenser mounted directly to the
chassis, but it has since been mounted
on stand-off insulators, and the rotor
bypassed to ground through a high
voltage mica condenser. The mica
condenser is mounted under the chas-
sis between the filament transformer
and the rear of the chassis. It is al-
most a necessity to use the tank con-
denser specified in order to get all the
parts in the space available. Its shaft
is cut off short, and fastened to the
dial with a high voltage shaft coupler.
Use a metal shaft extension, and be
sure the panel bushing is grounded for
protection if the coupling should break
down. If a metal panel is used, the
bushing will, of course, be automati-
cally grounded. The panel is 10%"
high, and the condenser mounts with
shaft 23" in from the right hand edge,
and the same distance up from the
chassis.

Mount the oscillator coil assembly
so that its shaft is in corresponding po-
sition on the left of the panel and the
buffer coil assembly in the center. Con-
siderable modification of both these as-
semblies is necessary if commercial
ones are used. The 1.75-3.5 megacycle
coil is removed from the oscillator unit,
and the former 1.75 megacycle contact
is connected to the 3.5 megacycle crys-
tal socket; the tap is removed from the
7-14 megacycle coil, and the coil used
only for 7 megacycles. New coils are
wound for 14 and 28 mecgacycles, and
the former 28 megacycle coil is used
for 21 megacycles. Before mounting
on the panel, set the stop so all six
switch positions are available. The
sixth, vacant, position is used with
the external VFO when output is de-
sired on the same frequency band that
the grid coil is tuned to, the 6V6 then
being impedance coupled to the 807.

The buffer coil unit has all link
windings removed, the 1.75 megacycle
coil is discarded; a few turns are re-

March, 1946

Rear view of the r.f. chassis. The tuning condenser has since been mounted on
standoft insulators with the rotor bypassed to ground through a mica condenser.

moved from the 3.5, 7 and 14 megacy-
cle coils; the 28 megacycle coil is used
for 21 megacycles, and a new 28 mega-
cycle coil is wound. All coils are
.tapped one-third the total turns from
the plate end. While these changes
are being made, the leads are bent
slightly to increase the spacing be-
tween the coils and the variable con-
densers. The coils will tune without
removing turns, but the loaded “Q” is
improved by doing so. Complete di-
mensions are given in the coil table.
Single bearing condensers are

mounted on the panel on a 2% " radius
around their respective band switches,
and are connected directly across the
individual coils. Before the knobs are
put on the condenser shafts, a lock
washer is slid over each shaft, and the
knob firmly pressed against it while
the set screw is tightened. This makes
the condensers turn harder, and re-
duces the possibility of accidentally
detuning one while turning a band
switch.

Along the bottom of the panel are,

(Continued on page 119)

Modulator power supply. Schematic diagram for this assembly is shown in Fig. 6.
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Compiled by KENNETH R. BOORD

just received a letter from Ed-

ward Startz, master-of-ceremo-
nies of the “Happy Station” programs
recently resumed by PCJ, 15.220 and
9.590, relating to “PCJ’s ‘resurrection’
after 5 years of dreadful oppression.”
Many readers of RADIO NEWS who
were numbered among Mr. Startz's
listeners to his “Happy Station” pro-
grams over PCJ—from 1928 to the
German occupation of Holland—will
be glad to know that he is back on the
job as usual, with great plans for fu-
ture programs from “The Happy Sta-
tion.”

He writes: “I am flying to England
today for a visit on broadcasting mat-
ters for about a week, but before hop-
ping off I'd like to answer your last
letter. We are still much handicapped
by the fact that there is little coal
and therefore we have to be very
economical as to the power, and be-
sides, because of our limitations in
using our broadcast time—which after
these years has been split up by other
stations—things are still very difficult.
The Eastern program on 19.71 meters
(15.220) you are listening to is re-
transmitted at night, starting at 1
GMT (8 p.m. EST) on our old wave-
length of 31.28 meters (9.590), but as
WLWO, Cincinnati, and also a BBC
transmitter for South America oper-
ate on or around that frequency, this
broadcast is not coming through to
the Western Hemisphere. Please try
to listen to this 31-meter broadcast
(a recording of the 19-meter program,
portion of 89 am. EST on 15.220),
and let me have a report.

“Most of our programs are, of
course, in Dutch and are principally
for the time being meant for our dis-
tressed countrymen in the Indies and
in the second place in the rest of the
world.

“‘The Huppy Station’ Programs,
however, are as I conducted them from
1928 on—with the exception of the war
years—and are meant for the entire
world: it is our Internutionul Program.

“I, personally, have luckily squirmed
through the German occupation after
many hardships and naturally com-
plete absence from the ‘mike. Now
I am holding Roll Call around the
world in the two, still short programs
on Wednesdays and Sundays to pick

FROM Hilversum, Holland, I have

Unless otherwise indicated, all time referred to herein
is Eastern Standard Time, (EST).
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up our lost audience, which, however,
in the form of a huge mail, is showing
up again very enthusiastically. As
soon as our nightwave is clear again,
I hope our great American audience
of before the war will be flocking in

again. It will be a feast when that
happens. Meanwhile, please remem-
ber me to all friends in the USA.

“All my recorded broadcast mate-
rial was ‘gypped’ by the Germans—I
mean ‘Germs!’—and I am having a
busy time building up again from the
start. With the support of ‘The Happy
Station’s’ great goodwill in the States,
however, I shall soon make up for the
loss sustained in the last years. As to
the ‘Happy Howr’ of PCJ, please have
all mail addressed to me personally
at PCJ.”

Come on, DXers, let’s send reports
te our old friend, Edward Startz, M.C,,
“Happy Station Programs,” c/o PCJ,
Postbus 100, Hilversum, Holland
(Netherlands); remember, he’s espe-
cially interested in reception reports
on the repeat broadcast, 8-9 p.m. EST
on 9.590, directed to the Waestern

From PCJ. “The Happy Station,” Hilver-
sum, Holland. comes this late photo of
Edward Startz, master-of-ceremonies of
the “Happy Station Programs”. from 1928
to the German occupation of Holland five
years ago. The welcome voice of Mr.
Startz—known to thousands of SW fans
throughout the world in prewar days—
has returned to the airwaves, with the
“Happy Station Programs” once more
from PCJ, 15.220, 8-9:30 a. m. EST, on
Wednesdays and Sundays. with a re-
corded repeat from 8-9 p. m. over 9.590.

e
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Hemisphere. He’ll keep us informed
of further developments at that end.
* * *

DENMARK ON THE AIR?

Henry M. Henriksen, Racine, Wis-
consin, writes: “A friend of ours has
just received a cable from Copenha-
gen, Denmark, stating that the Danish
SW stations are now on the air again

as follows:

“From 11:35 a.m. to 3 p.m. EST daily
over OZU, 7.260; OZF, 9.520; and OZH,
15.320.”

Most sources list the 31-meter band
Danish transmitter as on 9.518. (Your
short-wave editor is especially inter-
ested in reception reports on these
transmitters.)

* * £
THE MIDDLE EAST CALLS

Recent copies of the “Forces’ Radio
Times,” produced by the Forces’
Broadcasting Service, A W. 5, GH.Q,,
M.E.F., in conjunction with the BBC,
Cairo, Egypt, have just been received,
giving schedules for Middle East SW
transmitters as follows:

Radio Levant—Located in Beirut,
Lebanon—8.11 (37 meters) and 731
kes. (411 meters)—News, 5:25-5:30

a.m.; Records at Random, 10:45 a.m.;
News and Evening Serenade, 11 a.m.;
various features, 11:15-11:45 a.m. It
appears that this is just a portion of
the daily schedule having to do with
the program “for Forces in the Leb-
anon and Northern Palestine,” being
relayed from Station JCLA, Beirut, on
1,080 kes. (277.8 meters).

JCKW-—Located in Jerusalem, Pal-
estine, as short-wave service of Sta-
tion JCPA (795 kes., 377.4 m.) —JCKW
is on 7.22 (4155 meters). JCPA op-
erates “for Forces in Palestine” while
JCKW is used “for rest of Middle
East.” According to the printed sched-
ule, JCKW (relaying JCPA) signs on
at 11:30 p.m. with ‘“Musical Clock”
and frequent time announcements;
news from BBC at 1 a.m.; sign-off for
this period is at 1:30 a.m., some days
at 1:40 a.m. JCKW takes to the air
again at 4 a.m. and runs to close down
at 4 p.m., with News and Home News
from the BBC at 12 noon, and News
followed by Sports Summary at 3
p.m.; a program for Indian Troops is
carried between 6-7 a.m.; dance music
is scheduled from either 3:10 or 3:15
p.m. to close down at 4 p.m. Most Sat-
urdays, JCKW runs a test transmis-
sion to 8 p.m. EST.

(Continued on page 110)
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Radar works for peace as it did
for war. now plotting the paths
of hurricanes and thunderstorms.
Entire arcas can be prewarned,

thus saving lires and property.

By
S. R. WINTERS

On September 16th, at 2:20 am., A.A.F. Center radar
registering
“echoes” from the dense rain clouds accompany-
ing a major hurricane up the peninsula. Here the
storm is seen as a figure six as it moves north
toward Orlo Vista {marked by white area at top).

sets at Orlo Vista, Florida, were

ESIDE a sand-swept road lead-
B ing to Florida's State Sanato-

rium, near Orlo Vista, and
amidst a tropical setting of orange
groves and shrubbery infested with
Spanish moss, is a hut fashioned from
wood and canvas. Within it is a maze of
complicated gadgets-—a radar system,
if you please—and the crew of me-
teorologists and electronic experts are
detecting the approach of thunder-
storms and possibly devastating hur-
ricanes.

About 18 years ago this writer de-
scribed the initial efforts of the U. S.
Navy Department in using directional
antennas and other radio equipment
in tracking down hurricanes at sea.
Then such an innovation was so star-
tling as to completely bewilder the
imagination. Even now, with atomic
energy being harnessed and with radar
broadening our scientific horizons and
lifting blankets of fog and darkness,

Taken at 3:30 p.m., September 16th, this —
picture shows what appeared on the
radar scopes operated by A.A.F. Center
weather officers as the hurricane’s cen-
ter passes within ten miles of Orlo Vista.
Large white area in center is caused by
radar echoing from 17,000-ft. cloud banks
oround the hurricane’s central “eye.”

As the hurricane, losing violence, passes
the radar station at Orle Vista and con-
tinues towards Jacksonville, Florida, less
severe storminess shows up on the radar
scope. This picture was taken at 6:00
p.m.. September 16th, when the center of
the hurricane was located approximately
40 miles northeast of the radar station. e

Mareh, 1916

Spotting

Hurricanes

and Thunderstorms

by RADAR

as it were, our minds still stagger at
such departures as radar hurricane
detection. However, with citrus groves
as a backdrop for their observations—
and with rolls of sand piled high in the
adjacent roadway—the radar crew
and weathermen in the wood-and-
canvas hut near Orlo Vista found
Nature, strangely enough, obliging

www.americanradiohistorv.com

them with an honest-to-goodness hur-
ricane for detection and study.

The Army Air Forces Center, with
headquarters at Orlando, about 6
miles from Orlo Vista, had authorized
a project involving the detection of
thunderstorms by means of radar.
Then the September fifteenth tropical

(Continued on page 100)
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This pocket model receiver, weighing 10 ounces with batteries, was engineered by Belmont Radio Corp. and is scheduled
for early civilian production. It measures 3”"x%"“x6%" and employs sub-miniature tubes designed by Raytheon Mig. Co.

Part 42. Covering various easily applied methods

of minimizing and compensating for oscillator

frequency drift in superheterodyne receivers.

By ALFRED A. GHIRARDI

cuits of the oscillator of a super-
heterodyne receiver are designed,
of necessity, to be very sharply tuned.
After the receiver has been properly
tuned to receive a particular desired
signal, any change that may occur in
the electrical constants of these cir-
cuits will cause the oscillator frequen-
cy to change or drift. This will so
shift the frequency of the resulting in-
termediate carrier that the i.f. ampli-
fier will be mis-tuned to it, by an
amount that depends upon the amount
of oscillator frequency drift. A small
change in the frequency of the inter-
mediate carrier may result only in dis-
tortion of the signal; also, results in
loss of volume as well, and if the i.f.
stages are sharply tuned it is possible
that the station may be lost alto-
gether.?
The various causes, and effects, of
drift in the frequency of the super-
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'I‘HE frequency - determining cir-

heterodyne’s oscillator were discussed
in the last two articles of this series.
It was found that of the many causes
that contribute to it, change of tem-
perature is generally the most impor-
tant, with changes of tuning adjust-
ments, occurring in push-button tuned
receivers, ranking second. The popu-
larization of push-button tuning, and
the increased use of short-wave and
ultra-short-wave, fixed-tuned receivers
for a wide variety of mobile applica-
tions that subject them to wide ranges
of temperature (police and emergency
radio, aircraft radio, military radio,
etc.), have accentuated the necessity
of finding simple, inexpensive, yet ef-
fective methods of minimizing oscilla-
tor frequency drift caused by tempera-
ture changes. Considerable research
has been directed to the problem, with

1 Fig. 2 in PRACTICAL RADIO COURSE,
Part 40, January 1946 issue of RADIO NEWS.
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the result that effective and satisfac-
tory remedies have been developed.

Four Methods of Approach to the
Frequency Drift Problem

There are four general methods of
approach to the solution of the oscil-
lator frequency stability problem.
They are:

(1) Improvement in the operating
stability of each component in the fre-
quency-determining circuits, and im-
provement in the mounting and physi-
cal location of these components in re-
lation to such sources of heat as the
power output and rectifier tubes, power
transformer, voltage-dropping resist-
ors, etc.

(2) The application of corrective
means for compensating or neutraliz-
ing the over-all shift that remains in
a well-designed oscillator.

(3) The use of an oscillator whose
frequency is accurately controlled and
stabilized by quartz crystals of the va-
rious frequencies required—for push-
button tuned receivers.

(4) Providing Automatic Frequency
Control (AFC) so that even if the os-
cillator frequency tends to drift slight-
ly, it is corrected automatically.
Reduction of Drift by Improved
Component Design and Loeation

Even though methods (2), (3), or
(4) are employed, it still is good de-
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sign practice to reduce the frequency
drift in any receiver by judicious de-
sign of all components in the fre-
quency-determining circuits in order
to improve their operating stability by
method (1). Accordingly, receiver
manufacturers, insofar as production
costs in the particular receiver model
will permit, attempt to use well-de-
signed tuning coils, capacitors, band
switches, etc., specially protected from
the effects of moisture, and arrange
all parts and wiring so they will not
alter their position as a result of heat-
ing, shock, vibration, etc. They also
attempt to secure advantageous com-
ponent and circuit arrangements wher-
ever possible, such as that of employ-
ing the relatively stable powdered iron-
core type tuning inductors in the oscil-
lator tuning circuit of push-button re-
ceivers instead of using the less stable
ordinary mica trimmer capacitor ar-
rangement. Also, those components
which contribute most to the frequen-
cy drift are protected as much as pos-
sible from receiver-generated heat by
mounting them as far away from
power and rectifier tubes, transform-
ers, heat-generating resistors, etc., as
is possible. Ample spacing and ade-
quate ventilation assist materially. Of
course, in small midget and portable
receivers this becomes difficult—for all
components must be mounted quite
close together in a confined cabinet,
and the entire assembly usually be-
comes quite hot after a short time.
For example, in one receiver investi-
gated, the temperature of the chassis
at a point near the oscillator tube in-
creased approximately 15° C. during
the first hour after switching the re-
ceiver on. The temperature of the air
increased about 13° C., and that of the
top of the oscillator tube (6J3, a metal
type) increased by approximately 50°
C. The temperature between the base
of the tube and the socket increased
30° C.

Paradoxically, a receiver so con-
structed that the critical circuit ele-
ments are fairly well removed from
the heat source may take the longest
time to “settle down,” simply because
a greater time is required for that
part of the receiver to reach a stable
temperature. The total drift, of course,
will be less than in the case of a set
having the oscillator tuning compo-
nents mounted near tubes or power
supply components.

After all such refinements have been
incorporated, any objectionable fre-
quency drift that is still present may
either be compensated by method (%),
or its effect corrected by method (4)—
the use of AFC.

Compensating for Temperature-
Induced Frequency Change
in Tumned Cireuits
The normal temperature coefficient
of the components in tuned circuits is
usually positive, that is, the inductance

?For a discussion of silvered-mica and
ceramic-dielectric type fixed and adjustable
capacitors see Part 41, PRACTICAL RADIO
COURSE in the February 1946 issue of
RADIO NEWS.

March, 1916

(L) of the coils and the capacitance
(C) of the capacitors both increase
with an increase in temperature.
Therefore, since the resonance fre-
quency of the tuned circuit is equal to

1
628VLC

it normally decreases as the tempera-
ture increases.

Thus far in this discussion, attention
has been directed to the various more
important causes of oscillator fre-
quency drift; also to the fact that if
the oscillator frequency is higher than
that of the incoming signal its thermal
drift is compensated partially by the
drift in the i.f. stages. However, since
the i.f. amplifier tuning circuits oper-
ate at a fixed frequency, whereas that
of the oscillator operates at a variable
frequency, the drift of the former will
vary with temperature in a rather
simple relationship whereas that in the
oscillator will also vary with the fre-
quency. Hence, the i.f. amplifier drift
cannot be made to compensate the os-
cillator drift over any but a very small
range of oscillator frequencies. How-
ever, it is in a direction that does help.

After all possible design precautions
have been taken to increase the fre-
quency stability of the oscillator, re-
course may be made to methods of
compensation for neutralizing the re-
maining over-all drift that results, if a
low order of over-all drift is to be at-
tained. This involves designing either
the tuning inductor or tuning capaci-
tor so it has a temperature character-
istic that will enable it to compensate
the remaining over-all frequency drift,
or using an oscillator-trimmer capaci-
tor that has the proper compensating
characteristic.

The use of a special design of iron-
core tuning coil that provides some
frequency compensation was explained
in the article of last month. Such
coils have been successfully employed
in push-button tuned receivers to ef-
fect partial compensation. The solu-
tion that is more widely employed in-
volves the use of a temperature-com-
pensating type of oscillator main tun-
ing (or trimmer) capacitor that has
the proper value and characteristic of
negative temperature coeflicient i.e.,
whose capacitance decreases by the
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Fig. 1. Curves illustrating oscillator
frequency drift (decrease) on short-wave
band of superheterodyne receiver before
and after improving design of compo-
nents and applying effective frequency-
drift compensation to the osc. circuit.
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Fig. 2. Temperature-compensating type fixed
oscillator tuning capacitor employed to re-
duce oscillator frequency drift in push-
button tuned RCA Victor 87K receivers.
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proper amount with increase of tem-
perature. The development of the ce-
ramic-dielectric type of fixed and ad-
Jjustable capacitors 2 to the point where
well-controlled mass production is pos-
sible has widely increased their use for
this purpose. However, it must be real-
ized that use of this type of compen-
sation results in some uncompensated
drift in variable-frequency tuning cir-
cuits (such as that of the superhetero-
(Continued on page 96)

Fig. 3. Application of temperaturecompensating type oscillator trimmer capacitor
employed to reduce oscillator frequency drift in manually-tuned Fada 6A80 receiver.
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Complete construction details for a variable irequency oscillator.
The output of this instrument can be used to replace 20 or 80 meter
crystals, by using the present erystal stage as a frequency doubler.

S THE pending return of ama-
A teurs to the lower frequency
bands has stimulated a great
deal of construction interest, a must
to most operators is some means of
variable frequency control, in order
to cope with the crowded conditions
that will prevail. It is probable with
the increased activity in the entire
radio spectrum that “out of band”
operations will be dealt with much
more severely than in the past.
Examination of all available litera-
ture on variable frequency oscillators
revealed none that exactly suited the

Fig. 1.

Bottom view of the completed unit.

writer’'s requirements. Some of the
commercial units when availablewould
be satisfactory, but this would entail
a wait of several months until the
manufacturers catch up with the great
demand. Space requirements indicated
that any unit used at this location
would of necessity have to be small in
size and still maintain all the desira-
ble characteristics. Accordingly, an at-
tempt was made to ascertain whether
a satisfactory unit including its own
power supply could be built in a com-
pact cabinet.

The unit described is essentially the

All wiring in the r.f. sec-

tion must be as short as possible to obtain maximum frequency stability.

48

www americanradiohietorv com

same as the Meissner De Luxe Signal
Shifter, but requires only half the
space of that unit.

Needless to say, there are many ob-
stacles encountered in building a sat-
isfactory unit in such a small space.
The- first model tried had bad fre-
quency drift due to the heating of com-
ponents, and some mechanical insta-
bility. By the trial and error method,
and continual work, a satisfactory unit
was finally evolved. As may be seen
from the photographs, the entire unit
was constructed to fit into a grey
wrinkle finished cabinet only 8” high,
12” long by 8” deep. The panel of this
unit is 8” x 10”.

The circuit used 1is simple and
straightforward with a 6F6 used as an
electron coupled oscillator, capacity
coupled to a 6L6 buffer-doubler. Out-
put is made to a link winding, which
may be coupled into the regular crys-
tal stage of an existing transmitter, or
used to drive a final amplifier. The
output on all bands is somewhat over
20 watts.

The conventional power supply, us-
ing a “brute force” filter system con-
sisting of two heavy duty filter chokes
ahd three electrolytic condensers sup-
plies sufficiently smooth power to
eliminate any possibility of frequency
modulation of the oscillator. Power
is supplied by a 5Z4 rectifier, and volt-
age stabilization achieved by means of
a VR-150 and VR-105 voltage regula-
tor. This allows a total plate voltage
of 255 volts for the oscillator and
buffer stage, while the screen of the
oscillator is regulated at 150 volts.

A two-gang, 3 position switch al-
lows the choice of either remote con-
trol of the unit from the a.c. supply
of the transmitter, or manual control.
For simplicity and convenience, plug-
in coils are used. As the requirements

“were for output on the 160 and 40

meter bands, only coil specifications
for these bands are given. Tuning for
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all stages is ganged by means of C.,
Cw and C,. The condenser shown in
the photographs has since been re-
placed by another unit which allowed
the oscillator grid circuit section to be
double spaced. The chassis used is 7" by
9” by 2” deep, with black wrinkle fin-
ish. Coils are mounted in shield cans
along the left edge of the chassis with
the gang condenser centered on the
chassis and mounted by means of its
spade lugs. These spade lugs are fitted
into live rubber grommets which are
mounted in clearance holes in the
chassis, in this manner affording me-
chanical cushioning of the condenser
to provide greater stability. Theground
to the condenser is made to only one
point, in order to maintain all r.f. cir-
cuits at the same potential.

The ganged tuning condenser C:, Ch,
C.: is constructed of a reworked 3-gang
broadcast unit, originally of 450 uufd.
per section. Alternate rotor and stator
plates are removed 1o make double
spaced sections. The oscillator section
C. consists of 7 rotor plates and 6 sta-
tors, while €, and C,. consist of 5 ro-
tors and 4 stators each. Great care
will be necessary in removing the con-
denser plates to prevent damage to
those remaining. The easiest way to
accomplish this is by mecans of a pair
of long nose pliers, grasping the plate
firmly near the point at which it is
anchored and working it gently back
and forth. Care should be taken not
to distort the stator framework as
these plates are removed.

To the right of the gang condenser,
and close to the panel, the 6F6 oscil-
lator is mounted with the 6L6 buffer
located directly behind it. The VR-150
and the filter condenser C,; are mounted
along the right hand edge of the chas-
sis, with the power transformer T,
mounted at the right rear corner. Di-

Marech, 1916

rectly to the rear of the gang con-
denser may be s2en the VR-105 and
the 5Z4 rectifier. Trimmer condensers
C,, Cs and Ci; are mounted underneath
the chassis, between the gang con-
denser and the plug-in coils. The neu-
tralizing condenser Cu, necessary only
when working straight through on the
buffer, is mounted underneath the
chassis just to the right of the rear
section of the gang condenser.
Referring to the front view of the
V.F.O. the left hand knob controls the
on-off switch, S., while the right hand

Fig. 3.

Top chassis view showing placement of component parts,

Fig. 2. Front panel view. The dial scale
is calibrated by zero beating an accurate
frequency standard against the oscillator.
(—_

knob controls S. and S... The keying
jack, J,, is located in the center of the
panel just below the tuning knob. A
large National type ACN dial provides
an easily read scale and a smooth tun-
ing action.

The placement of parts underneath
the chassis may be seen in Fig. 1. The
large filter choke L. is mounted at the
lower right hand corner with L, lo-
cated at the lower center. The key
click choke, L., is located on the left
hand edge of the chassis just below
the keying terminal strip. The ter-
minal strip on the right hand edge is
the one marked “To A.C. on Trans.”

The relay, Ry, is located about the
center of the right hand edge of the
chassis. A shield plate serves to iso-
late the oscillator section from the
balance of the unit and to prevent in-
teraction between stages. The temper-
ature compensating condenser, C., is
the result of considerable “cut and
try.” As finally adopted in this unit,
it consists of a 150 uufd., negative tem-
perature coefficient, shunted by a 50
upfd. zero temperature coefficient type.
The 150 wmufd. unit is of the .002 ufd./
ufd. style. With this combination of
values, the oscillator reaches rock-like
stability in less than 15 minutes from a
cold start and does not vary from zero
beat over a period of several hours.
Originally the relay, Ry, was con-
nected between the grid of the oscil-
lator and ground. Inasmuch as this is
a very critical point in the circuit, any
slight motion of the armature of the
relay caused frequency variation with
mechanical vibration of the unit.
Changing this connection so that relay

The three shielded.

plug-in coil assemblies are shown mounted towards the left side of the chassis.
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BAND

OsC. GRID

OSC. PLATE

BUFFER PLATE

160

74 t #26 pe. 1%
long. Start at pin # 1,
tap at 20% t. to pin
# 3, finish at pin # 2,

54% t. # 26 p.e. 1WA
long. Start at pin # 4,
finish at pin # 3, no tap.
Connect pins # 2 & # 3
together.

77% t. # 26 pe. 1%" long.
Start at pin # 2. tap at 20%
t. to pin # 3, finish at pin

# 5. Connect pins
# 5 together.

#4 &
Link winding

connect pins # 3 & # 4
together.

13 t. # 26 p.e. at “cold” end
of coil, to pins # 1 & # 6.

40 [40 t F# 22 pe. 1"
Jong. Start at pin # 1,
tap at 11%2 t to pin
# 3 tap at 19% t. te
pin # 4, finish at pin
# 2.

long.

36 t H#24 pe. 1%7(17% t # 22 pe.. 1%" long.
Start at pin # 4.|Start at pin # 3. tap at 9% t.
tap at 16% t.
# 8. finish at pin # 2.|Link 6% t. # 22 d.c.c. inter-

to pinfto pin # 4, finish at pin # 5.

wound at “cold” end of coil
to pins #1 & #B6.

Table I Coil specifications giving complete details for their construction.
These coils are wound on 14" diameter forms. and mounted in shield cans.

grounded the cathode instead of the
grid eliminated this difficulty.

All wiring in the r.f. section must be
rigid for maintenance of calibration
and mechanical stability. In the unit
described, this wiring was of 214
tinned wire, and run in the most direct
manner.

RFC. is necessary to prevent para-
sitic oscillation in the grid circuit of
the 6L6. It is probable that this would

Fig. 3.

Schematic for the variable frequency oscillator.

not be needed in all cases, but its in-
clusion eliminates one source of diffi-
culty.

When construction has been com-
pleted, tubes and coils should be in-
serted in their respective sockets,
power applied and the voltages at va-
rious points checked. Assuming that
all is in order, operation of the unit
may be determined by listening to the
output in a receiver. For oscillator

keying, a jumper should be connected
between terminals 1 and 2 on the ter-
minal strip, and an additional jumper
between terminals 3 and 4, with a key
inserted in the keying jack. Keying
should be clean, and free from chirps
and clicks. If buffer keying is desired,
a jumper should be placed between
terminals 2 and 3, and also between
4 and 5 on the terminal strip.

In the event that the keying is chirpy
or has clicks or thumps, some experi-
mentation with the values of R, and
C: should be tried. The values shown
gave satisfactory keying, but this may
vary slightly depending upon the
placement of component parts.

If it is not possible to clean up the
keying by adjustment of Ry, and C=, L,
the key click choke should be adjusted
by changing its air gap. This choke
was originally one of the small re-
placement type chokes sold for a.c.-d.c.
midgets, and was altered by having
several layers of wire removed from
its winding. The air gap, as originally
supplied, consisted of a 5 mil piece of
fibre paper. This was replaced by a
piece of light cardboard to give a gap
of approximately 15 mils.

(Continued on page 116)

Entire unit. including its own power supply. employs only five tubes.
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HS V. AC.

R,—400 ohm, 2-w. res.
R>, Rs—350,000 ohm, Yy-w. res.
R;—40,000 ohm, V3-w. res.
R,—50.000 ohm, 1-w. res.
Ry¢—2500 ohm, 10-w. res. w.w.
R—50,000 ohm, 10-w. res. w.w.
R+—300 ohm, 2-w. res
R,—50 ohm, Vs-w. res.
Cy. Cyg—.05 pfd. 400-v. cond.

2, Croy Cro—See text
C:+—200 uufd. ceramic cond. (see text)
Cy, Cy, Ci5, C17—50 uufd. air trimmer cond.
C;, C;;y—100 ppfd. mica cond.
Cg, Cyo—.01 pfd. mica cond.
C—.01 pfd. 400-v. cond.

Cg, C14—500 pufd. mica cond.

Cyz, Cog—.1 pfd. 400-v. cond.

Cio—40 ufd. 450-v. elect. cond.

Coy, Coy—16 ufd. 450-v. elect. cond.

Li—10 hy. 50 ma. filter choke

Ly—10 hy. 100 ma. filter choke

Ls—2 hy. 50 ma. filter choke

RFC,, RFC;—2Y; mh. r.f. choke

RFCy—6 t. No. 20 pushback, 3" dia.
Ry,—I15-v. a.c. S.p.s.t. relay, normally closed
J—Closed circuit jack

S1as Slb—D.p. 3 pos. wafer sw.
o—S.p.s.t. toggle sw.
T1—340-0-340 @ 125 ma., 6.3-v.

S5-v. @ 2.0 a.

@ 2 a,

§0,—4 prong coil socket

§Qqs—5 prong coil socket

SO;—6 prong coil socket

Vi—6F6 tube

Vo—6L6 tube

Va—VR-150 tube

V—VR-150 tube

Ve—35244 tube

C,, C—50 pufd. mica cond.

L,, L—Antenna coil, wound on_a Ys” form,
No. 32 e., separated 3/16”. Ly is 1”7 long,
L. is .6” long.

T,—Single buttom mic. to grid transformer

To—Audio transformer, 1-3 ratio.
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l EROY MEADOR was in port for a
4 fow days recently aboard his C-3
and is getting ideas about a vacation
to his Texas home. Al Weis, 2nd with
Roy actually did leave for an extended
vacation which puts Bill Duffy up to
9nd. W. R. Hume was in a short while
ago aboard his Liberty. D. M. Frantz
on vacation to his home town in Texas
after signing off the Sea Centaur in
the big town. A. D. Sealey was in for
some time while his Liberty was tied
up for repairs.

Bob Pheysey with UFCO accounting
department after working with Trop-
ical Radio for several years. Charlie
Shanholtzer up to the big city, after
fifteen years in the tropics, as radio in-
spector with TRS Co. F. Pedersen,
well known marine serviceman, has
taken over the radio department at
Arnessen Electric Company. George
Broster, formerly with Raytheon, is
now assistant to the general mgr. of
Tropical Radio.

HARLIE GUTHRIE, WSA radio in-

- spector, is back on the job again
after a prolonged illness—glad to see
you around again, “C.G.”—Charlie’s
position as head of the radio division
was taken over temporarily by his able
assistant Dave Carruthers. George Ma-
thers, on the sick list, is recovering
down in West Virginia and resting up
a bit—hope to see you back on the job
again soon, George.

Note from S. Swetzoff who has been
flying with the Ferry Command, and
is interested in getting into commer-
cial radio operating via the airlines.
R. K. Davis, for many yvears with TRT
in New York, has resigned to enter
business for himself in upstate New
York, best of luck, “R.K"”. Nace Camp-
bell, another old timer in the marine
field, has recently joined the staff of
TRS Co. in New York as radio inspec-
tor.

DISCHARGE system was recently

set up for merchant seamen with
thirty-two months of “substantially
continuous service” in the Merchant
Marine. . . . WSA will recruit no men
between the ages of 18 and 25 unless
they have been disqualified for any
military service or are eligible only
for limited service. Service, accord-
ing to the new system, includes pe-
riods of hospitalization, medical treat-
ment, internment by the enemy, or al-
lowable credit for shore leave. A sea-
man released from further duty is not
subject to induction, but a qualified
applicant’s certificate of “substantially
continuous service” must be accom-
panicd by a notation that he is eligible
to be relieved from any future consid-
eration for classification into a class
available for service. Local draft
boards, however, still have the final
word. As civilians, it was pointed out,
these men between the ages of 18
through 25 were subject to draft upon
leaving the maritime service even
though they had served faithfully and
continuously throughout the war pe-
riod. Admiral Emory S. Land, War
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Shipping Administrator, pointed out
the need for merchant seamen of all
ratings in the transportation of troops
to the United States, to feed and sup-
ply occupation forces throughout the
world, to carry relief supplies to liber-
ated countries, and to start the flow of
United States post-war foreign com-
merce. Admiral Land and General
Hershey expressed confidence that
even seamen qualified for discharge
under the new plan and who had been
freed from further service by their
draft boards would stay on the job “as
long as they are needed.”

“The relief from further considera-
tion for service and the re-employ-
ment and other benefits accorded such
men in recognition of continuous and
faithful service,” they declared,
“should be an added incentive to those
who have served less than the required
period to remain in the service until
they have earned these rights and ben-
efits.”

LOBE WIRELESS notified ship-

ping organizations recently that it
has completed plans to rehabilitate
and expand its extensive network of
radio communications in the Pacific
into an important international sys-
tem. An announcement by R. Stanley
Dollar, president, stated that Globe
has acquired from IBM Corp. its inter-
est in Radiotype, the high speed radio-
typewriter, to be used as its transmit-

OPERATORS

& ]

Mﬂm—- M.:an
By CARL COLEMAN

ting and receiving medium. While the
extent of the company’s expansion has
not been disclosed, restoration of nor-
mal service throughout the Pacific
areas will be undertaken first, with the
installation of post-war equipment de-
signed to provide rapid modern facili-
ties for the public. Brig. Gen. Walter
P. Boatwright has been appointed
vice-pres. in charge of productlon and
Globe also has acquired the services of
Walter S. Lemmon, engineer and in-
ventor, who becomes vice-president.
Mr. Lemmon will bring into Globe a
group of engineers who were associated
with him in the development of radio-
type.

Prior to the war, Globe employed a
large number of radlomen and with
the above expansion in view appar-
ently will be in a position to employ
still more men than in the past.

While on the subject of expansion,
Press Wireless has organized a sub-
sidiary to be known as Press Wireless
Manufacturing Corporation, it was an-
nounced by A. Warren Norton, presi-
dent of Press Wireless. Mr. Norton
will head the new company and Ray.
H. De Pasquale, former director of
manufacturing of P. W. has been
elected vice-president and gencral
manager.

ll B. KOCH, J. P. McNeill and Ed-
® ward Stetson have all recently
joined the shore staff of TRS Co. in
New York. T. J.
Curtis is now with

STaltan
C.a.a.

_\,\_x

- "But 1 can‘'t do anything about the
plight of ‘Our Gal Sunday’!”

NBC as transmitter
engineer. E. C. Sit-
tler, marine radio
inspector in New
York, is expecting
to resign shortly
and enter business
on his own. Best of
luck in the new ven-
ture, Ed. Sid Ad-
ler, former Broad-
cast Organizer for
ACA, is back in the

organization now,
after three years in
the Army. . . . The

Atlantic Branch of
ACA Broadcast De-
partment has ini-
tiated a program
calling for the pub-
lication of a month-
(Continued on
page 82)
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ERGEANT SETH B. GRAY,

flight radio operator from Las

Vegas, Nevada, stepped from the
nose wheel hatch of his B-29 at Ba-
tista Field and walked right into a
question.

“Did you know that radioteletype
broadcasts by AACS make it possible
for you to get weather information
both in flight and on the ground?”

A quizzical look passed over the ser-
geant’s face. ‘“Radioteletype broad-
cast? What the blazes is that?”

When the Gypsy Task Force, an apt-
ly named group of men and B-29s from
the Second Air Force, pulled their suc-
cessful invasion of the Caribbean, even
the Army Airways Communications
System didn’t know what radiotele-
type broadcasting was. Now the
AACS is operating a master broadcast
station in Miami and three receiver
stations at bases of the Gypsy Task
Force, for the sole purpose of relay-
ing weather information that covers
an area commensurate with the range
of the Superfort.

The AACS has been using radiotele-
type for the rapid handling of both
weather and operational messages for
a long time, but the advent of the
B-29, with its super range, made it
necessary to use radioteletype much

52

RADIO TELETYPE
in the AACY

Radioteleiype simplified the transmission of vital

weather information to the AAF throughout the world

the same way that a commercial sta-
tion broadcasts.

The story of why, how, and what
this broadcasting by radioteletype
does, sounds dry, but there’s drama in
every drop of sweat that rolled off
the back of the Pfc. in the Signal
Corps who worked 18 to 20 hours a
day to get the equipment installed in
what has since been nicknamed Elev-
en Hectic Days. Little could he know
that what he was doing would vitally
affect the safety of a B-29 and its
crew in far off Kansas.

The Gypsy Task Force was organ-
ized by the Second Air Force to give
tactical training to B-29 crews. Tac-
tical training for one of these “babies”
meant some really long flights and a
lot of over-water time to prepare them
for the long haul from Saipan to To-
kyo and back.

The Caribbean was selected as the
training ground and three bases spread
out over the Antilles were chosen. A
lot of ground and water had to be
covered by B-29 crews from Walker or
Salina to reach Puerto Rico or Ja-
maica or Cuba and there was a lot of
weather to be encountered. Operations
and weather officers had to have a pic-
ture of the weather covering both the
U. S. and the South Atlantic. Pilots

www americanradiohistorv com

By
LT. ROBERT LAMBE

It takes miles of perforated tape
to flash vital weather information
through to the AAF stations. Here
the weather tape is being inspected
prior to placing it in transmission
distributor for broadcast to AACS
Caribbean receiving stations.

Three radio installation technicians put
the finishing touches on 10 kw. trans-
mitters at AACS master station. Miami.

had to keep in constant touch with
the ground through their radio op-
erators to be forewarned of changes
in weather that they might encoun-
ter during one of their tremendous
flights. It would require the most
complete and bulky supply of weather
information ever compiled at one spot.
It was up to the AACS to get this
weather information to the bases of
the Gypsy Task Force in a hurry.
The communications system already

RADIO NEWS
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A Gypsy comes home to “roost”—B-29 of the Gypsy Task Force, combat training unit of the Second Air Force, laxis to its parking
It is the AACS that geis the weather information to the men who fly these sky-giants.

strip after landing at Batista Field, Cuba.

in operation in the Caribbean by the
AACS, though overburdened, had been
sufficient to handle both weather and
operational traffic until the Gypsies
arrived. The weather information re-
quired by the long range of the B-29
more than doubled the demand, plus
the fact that with a flock of B-29s
in the area there would be many
more operational messages to handle.
The AACS had to do something, and
quick.

To Captain Francis V. Long, oper-
ations officer of the 8th AACS Wing
in Miami, once the youngest ham in
the U. S. (12 years old), fell the task
of getting this mass of weather in-
formation through. Landline teletype
facilities, supplying the vitally neces-
sary weather information from all
over the U. S., terminated at Miami.
Radioteletype and c.w. circuits from
the South Atlantic poured weather in-
formation north to Miami. Still, Gyp-
sy bases in the Caribbean needed all
this information so that weather offi-
cers could clear flights from Borin-
quen Field, Puerto Rico, to Salina,
Kansas.

All the information needed by sta-

An AACS maintenance man goes up an anten-
na at one of the Gypsy Task Force Bases.

1916

March,

tions down the line was on hand at
Miami. Captain Long conceived the
iaea of a muster rauloteletype broad-
cast station in Miami, with receiving
stations instalied throughout the Ca-
ribbean and the South Atlantic.

Then began the Eleven Hectic Duys.
The Gypsy Task Force was to begin
large-scale activities on March 1st,
and the request for this vast service
went to AACS on the 17th of Febru-
ary. Eleven short days to requisition
material and equipment from all over
the U. S, get it to Miami and the
three bases in the Caribbean . ..
and install it. What followed was
one of the smoothest jobs of cooper-
ation between members of the differ-
ent branches of the Army that has
ever been performed.

The request for the installations
went to Colonel H. C. Nichols, C.O. of
the Southeast Sector, Army Commun-
ications Service-plant Engineering
Agency, the Signal Corps organization
that engineers and installs equip-
ment to be operated by the AACS.

Requisitions for the equipment
went to Philadelphia headquarters of
Plant Engineering Agency by tele-

phone, teletype, and Western Union.
Colonel Will Parker, C.O. of PEA, as-
signed a triple-A priority and the
wheels began to turn. It was immed-
iately seen that rail shipment of the
material would completely destroy all
chance of meeting the March 1st dead-
line. So the Signal Corps went air-
minded and there was formed the
“Nichols’ Air Line, Inc.”

The Gypsy Task Force supplied sev-
en cargo planes, Miami Army Air
Field produced two more, and the 8th
AACS Wing another two, all at the
disposal of Colonel Nichols. Opera-
tions schedules were set up and the
planes shuttled back and forth be-
tween depots in Utah, Kentucky,
Ohio, and Philadelphia to Miami
where cargoes were transshipped to
the Caribbean bases. Installation
crews went along.

Preliminary surveys were already
made and by February 24th equipment
was on hand at all four of the sta-
tions and installation had begun. Sig-
nal Corps men found themselves erect-
ing steel towers by lantern light and
working 24 hours a day.

(Continued on page 70)

Every twenty-four hours, 75,000 weather messages pour into this receiver room for
the central Caribbean Gypsy Task Force from the Miami radioteletype master station.
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SYNCHRONIZING and

SEPARATION CIRCUITS

of sync and separation circuits employed

extensively in television receivers.

By EDWARD M. NOLL

Television Tech Enterprises

of the television receiver remove

the sync from the composite tel-
evision signal, segregate the horizon-
tal and vertical sync, and apply these
control pulses to the vertical and
horizontal sawtooth oscillators. The
separation of sync from picture is
performed in a rectifier circuit driven
by a portion of the i.f. signal or in a
circuit which is driven by a detected
composite signal. There are numer-
ous methods for segregating horizon-
tal and vertical sync pulses, a number
of which will be discussed.

THE sync and separation circuits

Syne Separation

Three typical separators are shown
in Fig. 1. The first one is driven by

a composite video signal, the sync of
which is removed by limiting action.
For complete theory on limiting ac-
tion, refer to the previous installments
on frequency-modulation limiters,
Part 8, and d.c. restoration, Part 10.
In this circuit, the plate voltage is
low, cathode grounded, and the grid
bias is essentially zero with no signal
applied. When the positively polar-
ized composite signal is applied, the
tip of the sync pulses draw grid cur-
rent which, flowing through the grid
resistor, develops an average grid
bias. Plate voltage and value of grid
resistor and capacitor are properly
chosen to develop an average grid bias
considerably beyond cut-off, and the
only time plate current flows is dur-

Fig. 1. Three alternative circuits that can be used for sync separation.
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Destined to solve many of the major difficulties
of illumination in television programming, this new
television camera. “eye” is known as the RCA
Image Orthicon. This tube picks up scenes illumi-
nated only by candle light and paves the way for

practical television program production.

ing the sync pulse interval, which is
the most positive portion of the com-
posite signal. Thus, the blanking
level of the composite signal is coin-
cident with the cut-off bias of the
tube, Fig. 2, and only the portions of
the composite signal (sync pulses)
greater in amplitude than the blank-
ing level, cause plate current to flow.
The separation circuit is automatic
over a substantial range of signal
amplitudes because any signal
strength variation also causes a vari-
ation in the grid current and average
bias of the separator tube. Conse-
quently, the blanking level remains
essentially coincident with the cut-off
bias.

The plate voltage of the separator
is very low to insure an early plate
current cut-off bias, and the grid re-
sistor is reasonably high to develop
a high average bias with only a small
amount of limiting.

A second separator, Fig. 1B, uses a
single diode to remove sync from the
composite signal. In this circuit, the
input resistor-capacitor combination
maintains a high average bias between
plate and cathode, and the only time
the diode conducts is during the sync
pulse intervals (high-amplitude por-
tion of composite signal). Thus, the
diode current drawn through the
large resistor R, during the sync in-
tervals develops a high average bias
(sustained by large capacitor %))
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across R, which must first be over-
come before signal appears across R,
the low value output resistor. The
values of R, and C, have been chosen
to prevent diode current flow except
during the intervals the signal is in
excess of the blanking level (sync
pulse intervals). The sync pulses are
taken off across the low value resistor
R., which is unbypassed and, there-
fore, follows the instantaneous
changes in diode current.

In the separator circuit of Fig. 1C,
the modulated i.f. carrier is applied
to a diode which rectifies the i.f. sig-
nal. The average diode current flow-
ing through large resistor R. again
develops an opposing diode bias (sus-
tained by capacitor C,) which must
first be overcome before there is
diode current flow. Thus, there is no
signal across R. until, during sync
pulse intervals, the instantaneous
modulation exceeds the modulation
percentage of the blanking level.

Syne Segregation

After sync has been removed from
the composite signal, the horizontal
and vertical pulses must be properly
segregated. The sync circuits of the
deflection channels must perform the
following tasks: (1) synchronize hori-
zontal oscillator, (2) synchronize ver-
tical oscillator, (3) prevent loss of
horizontal synchronism during ver-
tical sync intervals, and (4) prevent
dissimilarity and loss of synchronism
because of the interlaced pattern.

Possibly the simplest circuits used
to segregate horizontal and vertical
pulses are the differentiating and in-
tegrating networks shown in Fig. 3.

For example, the resistor-capacitor
combination of Fig. 3 is obviously
frequency-critical, because the higher
the frequency, the lower the capaci-
tive reactance becomes, and the great-
er the output across the resistor.
However, as long as a sine wave is
applied, there is no distortion, only a
gradual reduction in amplitude as the
frequency decreases. Now, if a non-
sinusoidal waveform, such as a rectan-
gular sync pulse, is applied which has
components from a very-low frequen-
cy to a couple megacycles, the unequal
amplification distorts the shape of the
pulse. This characteristic can be used
to advantage in separating the high-
and low-frequency components of a
rectangular pulse. Thus, if the ca-
pacitor, Fig. 3A, has a low capacity,
and the resistor is of fair value, the
low reactance of the capacitor at high
frequencies permits the higher fre-
qucncies to appear across the resistor.
However, the increasing reactance of
the capacitor prevents the low fre-
quencies from reaching the output.
Now, since the sides, leading and trail-
ing edges of a rectangular pulse, rep-
resent high-frequency components
(fast change of voltage per unit time),
they appear almost in their entirety
across the output, Fig. 3A, while the
flat-top of the rectangular pulse is a
low frequency (very little change in
voltage per unit time) and does not
March, 1916
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Fig. 3. Rather simple, yet effective, circuits that may be used to segregate

horizontal and vertical pulses.

appear across the resistor. Another
way of looking at the same circuit is
to assume that the rectangular pulse
is an electronic switch; the leading
edge of the pulse is the build-up of
voltage when the switch is closed, the
capacitor charging rapidly through
the resistor and developing the leading
edge across the resistor. During the
flat-top, a steady potential is applied
and the capacitor discharges. Again,
at the instant the rectangular pulse
drops down, the capacitor charges
and discharges in the opposite direc-
tion, developing the negative trailing
edge across the resistor.

It must be remembered that, with
any individual or combination of sin-
usiodal waves impressed upon the
resistor-capacitor combination, there

(A) The differentiator.

(B) The integrator.

is no distortion of the individual sine
wave components, only unequal at-
tenuation of the sine wave components
exists, causing the relative distribu-
tion to change. This, in turn, causes
the composite shape of a combination
of sine waves to change. Thus, the
rectangular pulse, consisting of many
sine waves in harmonic relation, has
its appearance changed by unequal
transfer of its many component fre-
quencies.

If the position of the capacitor and
resistor is reversed and the capacitor
increased to a high value, forming an
integrator network. Fig. 3B, the low-
frequency components of the signal
are dominant in the output. Conse-
quently, the fast change in voltage,
leading edge of pulse, can not charge

Fig. 4. Circuits that are employed to segregate horizontal and vertical sync.
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COMPOSITE SYNC WAVEFORM
—
{8} ‘
INTEGRATED PULSES M
—

Fig. 5. Composite sync waveform after separation (A) and after integration (B).

the capacitor instantly through the
long time constant of the resistor-
capacitor combination. Instead, the
voltage rises slowly and reaches its
maximum value some time after the
pulse has reached the low-frequency
flat-top portion of the pulse. Like-
wise, the same time is required for the
capacitor to discharge after the trail-
ing edge of the pulse. When the time
constant is properly chosen, the ca-
pacitor has discharged only partially
before the next pulse arrives and rein-
forces the original charge on the ca-
pacitor, each pulse adding a small
charge until the cumulative potential
on the capacitor is sufficient to syn-
chronize a low-frequency oscillator.

Typical Circuits

Some typical sync circuits are shown
in Fig. 4. As shown in Fig. 4A, the
composite sync, after separation from
the composite picture signal, is ap-
plied to tube 1, which has output
taken off across its cathode resistor
and across its plate resistor. Across
the cathode resistor, a differentiating
network, R, and C, is connected. The
low value of C, and the short time
constant of the combination permits
only the leading and trailing edges of
the composite sync pulses to appear
across the resistor; the sharp positive
leading edges synchronize the horizon-
tal sawtooth oscillators. Now, if we
observe drawings 4 and B of Fig. 6,
it is apparent that the leading edges
of each of the composite sync pulses,

horizontal, equalizing, and vertical,
develops a positive pip. Thus, the
horizontal oscillator continues to be
synchronized even during the vertical
and equalizing pulse intervals. In
fact, it is only for this reason that
the vertical pulse interval consists of
six individual pulses (serrated vertical
pulses) instead of one long continu-
ous pulse which would synchronize
the vertical oscillator all right, but
would allow the horizontal to slip out
of synchronism.

The composite sync is also taken off
the plate of tube 1 and fed through
capacitor C; to the grid of tube 2. In
the grid circuit of tube 2 is a resistor-
capacitor combination with a very
long time constant and a large capac-
itor, C.. As each pulse is applied, ca-
pacitor C. slowly charges and then
slowly discharges through R., Figs. 5A
and 5B. The time constant is chosen
to permit complete discharge of the
capacitor between horizontal pulses,
preventing the cumulation of a charge
on capacitor C. which would cause
firing of the vertical oscillator by the
horizontal pulses. The same condi-
tion exists during the equalizing pulse
intervals; however, during the vertical
pulse intervals the capacitor develops
a cumulative charge.

The six vertical pulses are of longer
duration, giving the capacitor more
time to charge and reach a higher
amplitude. What is more, there is less
time between pulses, permitting the
capacitor to discharge only a short

Fig. 6. Composite sync waveform between fields (A), and between
frames (C). (B} and (D) show the result of differentiating these waveforms.
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interval. Thus, a charge gradually
accumulates across the capacitor dur-
ing the vertical pulse interval and
finally reaches a level sufficient to syn-
chronize the vertical oscillator. Ver-
tical sync is taken off the cathode of
tube 2.

It is apparent that sync segregation
is not truly separation, but is instead
proper use of the high and low fre-
quency components of all the various
sync pulses. In fact, the composite
waveform is applied to both horizontal
and vertical input circuits. In the
horizontal circuit, the leading edges
of all pulses, vertical, horizontal, and
equalizing, are used to provide con-
tinuous horizontal synchronization; in
the vertical circuits, all pulses are in-
tegrated, but only the long duration,
short spaced vertical pulses develop
a cumulative charge to synchronize
the vertical.

Another sync circuit, shown in Fig.
4B, uses a single tube to segregate
horizontal and vertical sync. Com-
posite sync is applied to the input of
the tube which has two separate plate
load circuits. The horizontal plate
load consists of a series resistor, R,
damping resistor, R., and inductor L,
across which a differentiated horizon-
tal output appears. Thus, it is appar-
ent that a series resistor-inductor
combination functions similarly to the
resistor-capacitor combination; how-
ever, output appears across the in-
ductor, for it has an increasing re-
actance as frequency rises. Therefore,
the leading and trailing edges of the
pulses appear across the inductor,
while the small reactance presented
to the low frequencies prevents their
appearance. The damping resistor,
R,, is necessary to prevent self-res-
onant effects in the inductor.

The vertical sync plate load consists
of two resistors, R: and R, and two
capacitors, C; and C.. This circuit is
similar to the integrating circuits dis-
cussed in detail earlier with the excep-
tion that it is a two-section affair.
The dual arrangement permits effec-
tive integration and less loss in sig-
nal amplitude.

Equalizing Pulses

The three major functions of the
equalizing pulses are: (1) prevent loss
of horizontal synchronism with inter-
lacing, (2) prevents pairing of lines,
and (3) permits transmission of iden-
tical vertical intervals between fields
and frames.

To best understand the functions of
the equalizing pulses, refer to Fig. 6,
which shows the composite sync wave-
form between fields, drawing A and
the composite waveform between
frames, drawing C. Drawings B and D
show the respective differentiated
waveforms before application to the
horizontal sweep oscillator. Differ-
entiated pulses marked with an S are
the pips which actually synchronize
the horizontal oscillator. It is appar-
ent that the leading edges of all hor-
izontal pulses sync the oscillator; how-
ever, only alternate leading edges of

RADIO NEWS
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FREE RUNNING F’REOUENCY\,

SYNCHRONIZED FREQUENCY

SYNC. PULSES

[

&

Fig. 7. Grid cycle of a blocking
oscillator showing sync pulses.

equalizing and vertical pulses sync the
horizontal because they occur at twice
the repetition rate of the horizontal
cycle. Fig. 7 demonstrates why only
the alternate leading edges synchron-
ize the sweep oscillator. If the repeti-
tion rate is twice the horizontal sweep
recurrence rate, a sync pulse also
reaches the oscillator at approxi-

mately the midpoint of the sweep
cycle. However, as shown on the grid
waveform of the vertical blocking
oscillator in Fig. 7, this pulse occurs
at a point where the grid has not yet
approached (grid capacitor has not
discharged sufficiently through the
grid resistor) the conduction level and,
consequently, the sync pulse does not
initiate a feedback cycle or affect the
operation of the oscillator. On the
other hand, the second sync pulse,
which occurs when the grid is almost
at the conduction point, has sufficient
amplitude to reach the conduction
level and initiate the feedback cycle.
The dotted waveform of Fig. 7 shows
the free-running grid cycle of the ver-
tical oscillator, and approximately at
what point the second sync pulse oc-
curs. This would be the waveform if
the second sync pulse had no influence
on starting the grid sharply positive.

Further observation of Fig. 6
shows that between fields, Fig. 6B,
the horizontal oscillator is synchron-
ized by the odd-numbered equalizing
and vertical pulses, while between
frames, Fig. 6D, it is synchronized by
the even-numbered equalizing and
vertical pulses. Synchronizing occurs
in this sequence because the end of a
field occurs at the lower right, and
the end of a frame at the lower mid-
dle. Thus, between fields, Fig. 6A, the
last horizontal is exactly one hori-
zontal interval away from the first
equalizing pulse and synchronization
falls in with the odd-numbered equal-
izing and vertical pulses; between
frames the last horizontal, Fig. 6C, is
one-half a horizontal interval away
from the first equalizing pulse and a
full horizontal interval away from the
second equalizing pulse, and synchro-
nization falls in with the even-num-

bered equalizing and vertical pulses.
RADIO NEWS
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Raytheon Bonded Electronic Technician —
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making radio service business. Bonded serv-
ice means better customer relations. See your

Raytheon distributor today.
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Consequently, there is no loss of syn-
chronism between frames or fields.
Likewise, the six lagging equalizing
pulses permit the horizontal to fall in
step and begin active scan at the top
middle for a new frame or at the top
left for the second field.

As for vertical synchronization, the
equalizing pulses simplify transmit-
ter and receiver circuits by permit-
ting identical vertical intervals
between fields and between frames.
Thus, the vertical intervals between
X and Y are identical in drawing A
and C of Fig. 6, and both vertical in-
tervals, after integration, appear as
shown in Fig. 5B. Interlaced scanning
is therefore possible with identical ver-
tical pulses and freedom from pairing.
Pairing is caused by dissimilarity in
the vertical intervals which cause the
even-numbered horizontal scanning
lines to be other than mid-way be-
tween the odd-numbered horizontal
lines. When pairing is present, the
lines on the scanning raster appear in
pairs instead of arranged equidistant
from top to bottom. The equalizing
pulses act as an effective buffer be-
tween horizontal pulses and vertical
pulses, and prevent the dissimilarity
existing at the start and conclusion
of field and frame scanning from ef-
fecting the vertical integration. With
this precaution, the vertical charge
and discharge rates and amplitudes
are the same between fields and
frames; the vertical oscillator is
locked in at the point on each inte-
grating cycle, and the horizontal lines
are spaced equidistant from top to
bottom of the scanning raster,

30—

Camera Focusing by Radar
UTOMATIC focusing of motion pic-

ture, television, and large still
cameras may sometime be possible
through the application of the range-
finding principles of radar.

Although present-day radar mecas-
ures distances in terms of thousands
of yards, future developments in the
art may make it possible to measure
distances in terms of feet.

The use of radar, or its principle, in
the automatic control of optical focus-
ing systems could ease cousiderably
the strain of constant attention to
focusing, which is the
cameramen.

One difficulty in such an arrange-
ment might be that, if the radar focus-
ing beam should inadvertently wander
off the principal subject, such as an
actor, and strike a background fifteen
feet away, the cameraman might be
embarrassed to find his subject com-
pletely out of focus in a split second.

Perhaps an adjustable time-delay
circuit could be incorporated to permit
such accidental mis-direction of the
electronic focusing beam to occur with-
out de-focusing the camera, for a brief
moment, allowing time to re-frame
the subject.

Also, the change-of-focus mechan-
ism could be designed with a suitable
lag to accommodate shifts to various
focal planes at normal rates of change.

-0~
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Of construction and quality unmatched by
meters selling at far higher prices . . . giving
performance exceeding that of three separate
instruments costing nearly four times its price
...itis no wonder we are told that “VOMAX"
is today the standard of comparison.

"VOMAX" is new . . . different . . . and outstandingly su-
perior . . . because it is a brand new post-war v.t.v.m. . .. and
truly universal. With "VOMAX" you can measure every voltage
required in radio servicing . . . even in the design laboratory.
Not only does it enable you to measure d.c. and a.c. voltage
at meter resistance so high as not to affect the circuit being
measured, but "VOMAX'" at last lets you measure a.f. and r.f.
voltages from 20 cycles to over 100 megacycles . . . resistance
from .2 ohms through 2,000 megohms is "duck soup™ with
“VOMAX" . . . as is direct current from 50 microamperes
through 12 amperes.

Add to all this new visual dynamic signal tracing . . . direct
measurement of every voltage from receiver antenna to speaker
voice coil . . . and you know why many government depart-
ments, serious industrial, radio engineering, university research
laboratories . . . and service technicians by the thousands clamor
for "YVOMAX."

"VOMAX" makes you the master, no longer the victim, of
tough service problems. Your favorite jobber . . . among nearly
500 progressive SILVER distributors all over the country . .. can
give you prompt delivery from his regular monthly allotment
... if you order now . . . for only $59.85 Net
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input resistance Plus-minus polarity reversing switch

. 3 through 1900 volts a.c. full scale 1n 6 ranges a1 honest

eHfectve circuir loading of 6.6 megohms and 8 mmid

. 02 throsgh 2000 megohms in six eosilly read ronges

10 throuyh = 50 db. (0 db. = 1 mw. 1n 600 ohms)
«n 3 ranges
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Only hv2 color-differentiated scales on 4. " D' Arson
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Meter 1009, protscted against overioad burnout un
volis ohms db
?u'bsvun--gl leother carrying handle. Size only 12%:" x
LR Y

OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Hlrale Seboern

1240 MAIN STREET, HARTFORD 3, CONNECTICUT

Send postcard for free catalog of measurement
and communication equipment.
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SOLDER FLUX

Superior Flux Company, Cleveland,
Ohio, is now manufacturing a new
organic soft solder flux, known as
“Superior No. 30 Supersafe Soft Solder
Liquid Flux” and is described as more
effective than common rosin fluxes
and which does not normally leave a
corrosive residue.

This new flux is recommended by its
manufacturer particularly for appli-
cations where rosin-alcohol is unsatis-
factory or where zinc chloride or sim-
ilar strong acid fluxes cannot be used
because of the corrosion factor. It
may be used in soldering copper, steel,
silver, brass, various alloys, and elec-
troplated parts such as nickel plate,
silver plate, and cadmium plate.

PRIVATE AIRCRAFT RADIO

Galvin Manufacturing Company,
Chicago, is now introducing its new
Motorola “Navigator” Radio incorpo-
rating the features of radios previ-
ously used only on large commercial
planes at a fraction of the weight and
a fraction of the cost.

This new private aircraft radio is a
single, self-contained transmitter and
receiver. The range of the transmit-
ter is approximately 25 to 30 miles,
depending upon such factors as plane
altitude and weather conditions. The
receiver range is equal to or better
than the best commercial receivers
used by airlines and transports, ac-
cording to the manufacturer.

Among the many features of the
new Motorola “Navigator” is the au-
tomatic reeling antenna. Upon reach-
ing cruising speed, the antenna auto-
matically reels out, and on return to
gliding speed, controls retract the an-
tenna and retune the transmitter. In-
tertelephone communication between
pilot and passengers can be carried on

while receiving radio signals. Call let-
lets can be easily reset on push but-
tons while in flight by merely rotating
disks which contain the entire alpha-
bet.

The transmitter, receiver and power

62

supply are contained in one compact
unit, size 43%” x 6” x 9%” deep, weigh-
ing 12 pounds.

VACUUM TUBE VOLTMETER
A new portable, vacuum tube multi-
range tester with all zero-center vac-
uum tube voltmeter ranges is now

being produced by the Precision Ap-
paratus Company, Elmhurst, N. Y.

This tester also includes direct read-
ing megohmmeter, milliammeter, am-
meter, output, and decibel meter plus
standard sensitivity 1000 ohms-per-
volt a.c.-d.c. voltmeter ranges. It em-
ploys a stabilized bridge circuit using
only three tubes, a 6C5, 6X5, and VR-
150, and incorporates a full 7" size
rectangular meter.

The unit is designed to permit rapid
checking of voltages, currents, and
resistances encountered in television,
photo-electric, FM, AM, or any high
sensitivity circuits without disturbing
the operation of the circuits under
analysis. The instrument is furnished
in a hardwood walnut finished case
with removable cover and tool com-
partment, complete with tubes, ohm-
meter battery, and testing probes and
over-all dimensions are approximately
12 x 13 x 6 inches.

MAGNETIC OVERLOAD AND JAMMING
RELAYS

A new type AYJ relay for d.c. opera-
tion which will provide almost instan-
taneous magnetic overload protection
on general purpose and mill motor
applications has been developed by
Westinghouse Electric Corporation.

This new type AYJ relay is also
designed to prevent damage to hoist,
windlass, and capstan equipment when
the load or cabhle jams on marine con-
trol. The single-break, normally
closed, main contacts and the double-
break, auxiliary contacts are suitable
for carrying 5 amperes continuously
and for interrupting a d.c. inductive
coil load of 150-volt-amperes maxi-

www americanradiohictorv com

mum. These relays are operated by
a series or copper strap wound type
of coil. Coils and coil studs are avail-
able for currents ranging from ap-
proximately 75 to 625 amperes. The
coils and auxiliary contact parts are
insulated from the relay frames for
600 volts.

Further information concerning the
AYJ relays may be secured from the
Westinghouse Electric Corporation,
P.O. Box 868, Pittsburgh 30, Pa.

MIDGET LUGS

Cambridge Thermionic Corporation
is now offering Midget Lugs in addi-
tion to their line of Terminal Lugs.
These new Midget Lugs combine all
the advantages of the standard size
lugs, according to the manufacturer,
and are especially applicable where
space is limited.

All-Set Terminal Boards which are
linen bakelite and furnished complete
with lugs ready for use are also avail-
able. The third in C.T.C.’s line of new
components is the LS3 slug tuned i.f.
inductor coil.

These new components are the prod-
uct of Cambridge Thermionic Corpo-
ration, 445 Concord Avenue, Cam-
bridge 38, Mass.

VARIABLE TRANSFORMER
Standard Electrical Products Com-
pany, Dayton, Ohio, has announced
the LR-5 Adjust-A-Volt Variable

Transformer for radio servicemen,
amateurs, and experimenters.

This new type transformer operates
from 115 volts a.c. and has variable
output ranging from 70 to 140 volts
continuous in .4 of a volt steps. Among
its features is the isolated primary
which means a.c.-d.c. sets may be
checked without the danger of the
usual “hot chassis.” The output rat-
ing is 5 amperes.

The cover of this transformer has
mounted an on-off switch, a
red pilot light, and a fuse extractor
post with fuse and the outlet re-
ceptacle. A 2%” bar knob increases
voltage when turned clockwise from
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For BETTER TUBES and FINER SPEAKERS — Rely on

ireon

Cinaudagraph
Speaker

AT

- A Work Horse

L TYPE 4¢32
W15 /51 ecrnoniCh

List $24.50

ticensed under
RCA Patents

@® No more loose terminals from excessive heating in service.

@& Purc copper terminals for grid and plate connections welded
directly to the glass bulb. A technique formerly employed
only on tubes of many times the cost of 4C32.

More filament watts, giving longer life and ability to with-
stand harder usage.

.. Engineered for High Fidelity

® The LEWIS process of treating graphite plates insures

. /True High Fidelity, long-lasting and
long, gas-free life. ° s - °

trouble-free, is built into the design, con-

J e e 100 volts ac struction and materials of every Aireon
4.5 amps Cmulf(lagrﬂph Speaker. T.h‘e result of

ion Factor e .30 exacting research and precision workman-

Mutual Condu e . . . . . . . v « . « . . 5500 micromhos ship, Aircon Cinaudagraph Speakers in-
Plate Dissipation 200 watts corporate many electronic and accoustical
Maximum Power Outpu s o . . 600 waus developments for stamina and tone. Special
Approximate Driving Power « 10 watts polyfibrous cones... Acim voice-coil forms

. = : Y
Inter-electrode Capacitance . .. Alnico 5 “the miracle metal” in the

Grid Plate 58 m magnet structures . . . ribbon wire voice
Tnput Grid-Filament . . . . . 58 mmf coils...are plus factors which give Aireon
Output, Plate-Filament . . . . . . Ll mmf Cinaudagraph Speakers more efficicnt
Frequency Limit for Maximum Ratings . 60 me performance.

Base . . . .« . . 4pinJumbo

At your dealers everywhere.

Manufacturers of all types of transmitting tubes—
from 35 watt West Coast type triodes to 35 kilo-
watt external anode, multi-grid tubes. —A new
member of the Aireon family.

All P.M. Models of Aireon Cinaudagraph
Speakers use Alnico 5, the miracle metal
that gives you 4 times the performanec
without size or weight increase.

) =1 Subsidiaries of inandagré ]I-.
EIectron'cs Air' C Speukers, Ille: P
Los Gatos, Calif. . 3911 SOUTH MICHIGAN AVENUE

CHICAGO, ILLINOIS

MANUFACTURING CORPORATION

March, 1946 63
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Radio servicemen, amateurs and elec-
tronic engineers have long demanded durable transformers
with versatile adaptability. Stancor has consistently met
these demands with manufacturing products with highest
quality materials and workmanship in each separate pro-
duction operation . . . engineering, coil-winding, laminat-
ing, assembling, finishing, testing and final packaging.

Today over 80% of all Universal Power Transformers
now in use are replaceable with a Uni-dapt Stancor cata-
log item. For all transformer replacements, think first
of Stancor.

STANCOR

* STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED STREET (HICAGO 22, ILLINOIS

www americanradiohictorv com

70 to 140 volts, through an arc of ap-
proximately 320° and a scale under
this knob calibrated from 70 to 140
volts designates the output voltage.
The scale is graduated in 5 volts steps.

The Adjust-A-Volt Variable Trans-
former is available in a black crackle
enamel finished cabinet measuring
97/8" x 63/4" x 51/2".

RAILROAD LOUDSPEAKER

A new railroad-type loudspeaker
adaptable for mounting on locomotive
exteriors, within locomotive cabs, in
a caboose, or in switchyards has been
announced by Operadio Manufactur-
ing Company.

This loudspeaker is engineered to
produce a maximum of voice identi-

fication, intelligibility, and volume
and is specially designed to withstand
dirt, wind, and water. Among its
outstanding features is the entirely
new pressure neutralizing grill and
filter, which completely eliminates air
pressure on the diaphragm when loud-
speaker is used on the exterior of an
engine or caboose. Slip stream filtra-
tion avoids accumulation of soot or
dirt and speaker housing is completely
sealed and weatherproofed. Water-
proof terminal cover permits external
connection without opening unit, and
fittings are designed for standard rail-
road conduit and unions.

Further information on this new
loudspeaker may be obtained by con-
tacting Operadio Manufacturing Com-
pany, St. Charles, Illinois.

TETRODE TUBE

Production of a new high-frequency
tetrode tube, 3D23, designed for fixed
or mobile operation, has been an-
nounced by Lewis Electronics, Los
Gatos, California, subsidiary of Aireon
Manufacturing Corporation.

This tube has achieved unusually
low inter-electrode capacities by vir-
tue of its top plate connection and
low loss ceramic base. Operation is
possible up to 250 megacycles with
full power input and up to 400 with
half power input. Maximum power
output is 130 watts (35 watts plate
dissipation) making the tube highly
suitable as a radio power amplifier in

(Continued on page 117)
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723 ° 817!

Recently, a group of 817 radio in-
structors, students, repair men,
radio men in the armed forces, in
broadcast stations, big manufactur-
ing plants, etc. were asked what they
think of the various books and courses
for the study of basic Radio-Elec-
tronics. 724 of these men—NINE
OUT OF TEN-—said that, in their
opinion, GHIRARDI'S RADIO
PHYSICS Course was their first
choice—far better than any
other AT ANY PRICE!

“IT’S ST OU
T’S THE BEST OUT
OF 2 7 SAYS CHIEF

ENGINEER
From F. S. Bailey, Chief Engineer, Radio
Operator’s School, Brownsville, Texas
comes this sweeping endorsement of Radio-
Electronic’s greatest basic training book: “We
find Ghirardi’s RADIO PHYSICS COURSE

the best book out of 20 or more that we
have tried—both as a complete course in

Who said it costs a lot

[ ]

COMPLETE

and it /S complete!
($5.50 foreign)

972 pages—Over 500 illus.

Used more widely by Army,
Navy, and civilian schools and
colleges and for more home

Radio Physics, and for all other branches.
It is best for beginners as well as those
who already know something about
Radio . It is giving our students
the very best for their money!”

study than any other book
or course of its kind.

THE BOOK THAT MAKES IT EASY FOR BEGINNERS
To LEARN AT HOME = = = without an instructor

Send the coupon
today! Examine
Ghirardi’s RADIO
PHYSICS COURSE
in your own home!
See for yourself how
this giant book at
ONLY $5 gives
complete basic training that can pave your
way to a good-paying job or a business of
your own in Television, Frequency Modu-
lation, Facsimile, Broadcasting, Commun-
ications, Radio Servicing, Industrial Elec-
tronics and so on down a long list of glit-
tering opportunities.

This one big 972-page, profusely illustrated book
gives just the trainmmg you need—ALL YOU
NEED —easier, better, faster and at FAR LESS
COST. It backs up theory with actual practice.
No previous fraining necessary. It starts right in
at the beginning. Every step is made crystal clear
in both text and over 500 illustrations. Many be-
ginners who never even saw a circuit diagram be-
fore have completed it in a few weeks. Thousands
of Ghirardi-trained men now hold important
Radic-Electronic positions. No training AT ANY
PRICE is more widely endorsed by the experts
themselvest

AS SIMPLE AS A-B-C
Ghirardi's RADIO PHYSICS COURSE makes
Radio-Electronics-Television amazingly easy to
learn. Everything is explained carefully and thor-
oughly in a clear, eagy style. No involved mathe-

matics! No lessons to wait for. You get your train
ing QUICKLY while the big money-making oppor-
tunities still beckon on every side. You’ll be amazed
and pleasantly surprised to find how soon RADIO
PHYSICS COURSE has you understanding every
phase of this fascinating subject—how it enables
you to grasp subjects that other books and courses
make seem highly complicated. Best of all, you
buy it on an UNRESERVED 5-DAY MONEY-
BACK GUARANTEE BASIS. Every cent of your
money will be cheerfully refunded if you are not
more than satisfied. You cannot losel Send coupon
today!

YOUR MONEY BACK IN 5 DAYS
if Ghirardi’s RADIO PHYSICS COURSE doesn’t
teach you Radio-Electronic-Television funda-

mentals EASIER, FASTER and at LESS COST
than any other book or course. You be the judge!

ALL THE FACTS ON A LITTLE-KNOWN ;== --ccccccccmc e m e

-
2 1 Murra'y“\ll‘lislls Books, Inc., N York 16, N. ¥ 1
I Dept. =36, 232 Madisonm Ave., New Yor! » N. Y. I
0 Enclosed please find $5 ($5.50 foreign) for which rush me a copy ol
- ... NOW Availablie | A A Ghirardl’s 972-page RADIO I'iiYSICS COURSE BOOK or ]
Don’t buy, specify, use or replace Capacitors blindfolded! O Send C. O. D. for $5 (no foreign C. O. D.’s) plus postage. In elther case,
_i Save time, save money, and increase your service efficiency [ | ‘t:aivse ‘x‘l']';,le;g‘l"gg ger'ﬂﬁgeaeﬂl?ott?ﬁllgofaf{m:}"lx‘cl&)?ys days of its receipt and I
i by really knowing all about this vital subject! No Radio- | "7y b1 pOTROLYTIC CAPAGITOR, $3 (3325 toreign). §. .. .. 1
’ Electronic component is more important or less understood enclosed or [J Send C. 0. D. (U. 8. A only) for this amount plus postage. ||
than the Electrolytic Capacitor and many new and im- I
E proved types are now fast coming into general use. This I l
k) new book, THE ELECTROLYTIC CAPACITOR, by NBICr 1 tre o vve o s vramareremsts o703 »oTarerTa ¥ o s @+ 936§ F s s alxviaiaiseaisiaawos ot 3y
t | Alexander M. Georgiev at last explains the entire subject. I I
[ It tells what types to use and where and how to use them I Address ‘ I
§ properly. Explains the advantages and disadvantages of N Address..... YY) 50000 03000000000 0N NI oo o oG o I o O R
each—how to make emergency repairs and includes a l I
wealth of other invaluable data. Over 200 pacges. 80 illus- l City & Dist. No. . .State........ I
trations. Only $3 ($3.25 foreign). B M ME B S D MO G0 WS M GO S G EE G D DD G M mE S B e w
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~ew RADIO DINPATCHING SYNTEM

This system provides police. fire department,

and other emergency services of the city of

Milwaukee with the most modern and efficient

radio communications equipment available.

By JOHN E. HUBEL

of Milwaukee put into service

new radio dispatching equipment
that is said to be the last word in ap-
paratus for the use of the police de-
partment of the city, the sheriff’s de-
partment of the county, the Milwau-
kee fire department, as well as the
suburban police and fire departments,
and other emergency services of the
area. The Federal Bureau of Inves-
tigation and the Wisconsin State Mo-
tor Vehicle Department also make use
of the new dispatching equipment,
which differs from the old system in
that the latter had only one dispatch-
ing- board with one dispatcher, who
had to take all of the incoming calls
from the district commanders, put the
calls on the air, keep a record of all
calls dispatched, a record of all police
cars in and out of service, as well as
telephone all replies from the mobile
units back to the commanders, all of
which resulted in the loss of consid-
erable time.

With the new system, the work is
divided between three men, operating
the new board, as illustrated—each of
the three sections being exactly alike.

lN SEPTEMBER of 1945, the city

The commands sent out and the re-
plies from the police cars can be heard
by the commanding officer giving the
orders on a speaker in his office. Only
those calls concerning him will come
over his speaker. The mobile trans-
mitters are of four different frequen-
cies; the city of Milwaukee uniformed
police, the city detectives, the fire de-
partment, and the county cars and
those in the suburbs. These four mon-
itoring lines which are underground
cables from the receiving site are
connected through the dispatching
board to the various offices so that the
calls to and from county cars are not
heard by the city police officers, etc.
But if a call concerning all units is
transmitted, it can be fed into all the
offices by the dispatcher by pressing
an all-unit key; or a call from the
cars can be switched into all offices
in like manner.

The new equipment transmits mes-
sages from headquarters to squad
cars, from such cars to headquarters,
and from one car to another. At pres-
ent there are 120 police vehicles with
mobile transmitters, equipped with
talk-back facilities, arranged in four

The newly designed and constructed dispatching board. The operation of the
board is divided between three men, each of the three sections being exactly alike.

www americanradiohistorvy com

groups with each group having its
own frequency. Arrangements have
also been made for additional fre-
quencies, should they be needed to
avoid interference between messages.
If a squad car is transmitting infor-
mation that is of such nature that all
other police cars should receive it
promptly, the dispatcher at the new
board, by operating the controls, can
make possible the direet broadcasting
of such a message over the main radio
transmitter of the police department,
station WPDK, so that all cars with
receivers tuned to this station will re-
ceive the information directly as it is
broadcast from the squad car from
which the original message was
started.

All of this switching is accomplished
by means of keys and relays and spe-
cially designed line amplifiers. There
are nineteen of the special amplifiers
of five different types used in this sys-
tem, all of them being designed for an
input of 0 (db). Six units have an out-
put of 10 watts, five of 8 watts, and
four of 2% watts, with four having an
output of 0 (db), used mainly as buff-
ers with no gain. There are also four
line monitoring amplifiers with an
output of about 2 watts and a built-in
speaker.

On the new board, each of the three
positions is equipped with a panel
with the necessary controls and sig-
nals for direct telephone communica-
tion from and to officials, the broad-
casting station, and the radio repair
shop. Then there is another panel at
each position at the board for remote
control of the broadcasting station
and the necessary signals for co-ordi-
nating the dispatching equipment and
of the radio station. Another panel,
with maps, is equipped with lights and
controls for supervision and reminder
purposes. As the controls are inter-
locked it would be impossible to put
out a call from another mike until it
is shown that one broadcast has been
completed.

The main radio station feeds an an-
tenna which is an end-fed, % wave,
base-loaded vertical radiator which is
a self-supported tower 262 feet high,
mounted on insulators, with the re-
ceiving antenna, a % wave coaxial,
mounted on top, which is part of the
2450 ke. main transmitting antenna.
To keep the coaxial line feeding the
receivers from the coaxial antenna
from being hot to ground when the
station is on the air, it is brought
down the tower to a voltage node
point, then jumped to the center of
the tower, and insulated from it the
rest of the way down. The antenna
being base-loaded, made this point a
cut-and-try proposition to find. It was
found by placing an r.f. ammeter from
the coaxial line to ground and sliding
a jumper up and down the tower and

RADIO NEWS
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Over and over again, Hytron has licked the
problem of making smaller and smaller radio tubes. Its
BANTAM GT, which other tube engineers said was
impossible, telescoped glass receiving tubes to the T-9
bulb (bantam and loktal), and has since become the
most popular receiving tube.

Next Hytron sweated out development of the BAN-
TAM JR.—the first subminiature. The HY155 was
soon superseded by the even tinier HY255.

It was only natural that the Navy and OSRD should
turn to Hytron in 1940, to design diminutive, rugged
tubes for the VT or variable time fuse. Fired from a
gun, such tubes, despite their size, must withstand
20,000 G’s and 475 rps.

Months of research at Hytron resulted in the smallest
tube which has ever been mass-produced. The tube’s
internal cubic volume is approximately half that of the,
smallest competitive tube. Again new horizons were
explored by Hytron. New techniques and production
equipment solved fabrication, assembly, glass, and
exhaust problems.

The same skills which created the BANTAM GT, the
BANTAM JR., and the smallest VT-fuse subminiature
‘are now concentrated primarily on production of
Hytron GT’s and T-5)4 miniatures for home receivers.
You can count, however, on Hytron’s continuing
leadership in vacuum tube development.

ALL TUBES ACTUAL SIZE

OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

2 i

MAIN OFFICE: SALEM, MASSACHUSETTS

March, 1916 [i3:]
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Headphones
Engineered to YOUR
Requirements

Hearing efficiency is increased when
MURDOCK Headphones are on the job.
Their “hear-ability” has been demonstrat-
ed through two wars.

The widespread preference for them is
a tribute to MURDOCK'’S 42 years’ in-
sistence on highest quality standards . . .
the same quality “‘yardstick” that William
Murdock applied to his first radio phones
which he patiently put together by hand
'way back in 1904.

On special or difficult assignments
MURDOCK engineers can create Head-
phones to meet your particular needs. For
finest listening performance, be sure to

consult MURDOCK!
Write for Catalog

r—JOBBERS!———

MURDOCK Headphones are again
available in greater quantities. Write
us today for full details.

WM. J. MURDOCK CO.
203 Carter 5t., Chelsea 50, Mass.

70

line until the current on the meter
read zero. :

The main transmitter is a Western
Electric Model 71B, one kilowatt AM
job, and all the mobile equipment is
Motorola. The mobile transmitters
are FM model FMT30D, and the mo-
bile receivers are AM Model T69-18.
The station receivers are FM Model
FSR13B. The station also has three
AM monitor receivers on 2382 ke. and
31.5 mc.

At the dispatching boards there are
nine dispatchers; three to an 8 hour
shift, three radio engineers, one on
each 8 hour shift at the transmitter,
and two relief men, and there are also
four radio mechanics to maintain the
equipment.

This dispatching equipment at the
Safety Building (near downtown Mil-
waukee), which is a block-long and
block-wide structure, and houses the
Milwaukee police department and the
county sheriff force, is connected to
the main station transmitter and re-
ceiver at the 3rd precinct police sta-
tion at 47th and Vliet Streets, some
four miles west of the Safety Build-
ing, through an underground tele-
phone cable. The reason for the lo-
cation of the main station transmitter
and receiver at such a distance from
the Safety Building is that the an-
tenna tower is located at one of the
highest elevations in the city. The
site of the Safety Building having a
very low elevation, as well as being a
very noisy location for radio receiv-
ing, makes it practically impossible to
operate a radio station there. As is
well known, for best results in wave
communication, it is very important
to get the antenna as high as possible
and also that man-made static be at a
minimum. Therefore, the location at
47th street, in a residential district,
was selected for the radio station site.

The entire cost of the radio system
is reported to be in excess of $100,000.
The original equipment was put into
operation about fifteen years ago and
has served its purpose well. In recent
years intensive study and surveys
were conducted to ascertain the need
for improvement in the system, cul-
minating in the installation of the new
dispatching equipment. A committee,
formed some time ago for such study,
consists of Edward F. Ilgner, super-
intendent of the bureau of electrical
service for the city, who had general
direction of the installation of the new
equipment; Daniel J. Gellerup, chief
engineer of the Milwaukee Journal
radio station, WTMJ; William F. See-
muth, president of Electro-Pliance
Distributors; Victor A. Pieper, super-
intendent of that company; George
Bauer, chief electrician of the Mil-
waukee fire and police alarm system of
the bureau of electrical service, and
Herbert F. Wareing, radio engineer of
the Milwaukee police department.

In discussing the improvement that
is being made possible by the installa-
tion of the new dispatching equipment,
Mr. Ilgner said, “There are now about
sixty police and fire officials in Mil-
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waukee county having authority to is-
sue orders to emergency vehicles. Last
year our transmitting station handled
more than 87,000 broadcasts to the
emergency vehicles. For the sake of
order and efficiency it would be ex-
tremely impractical to give each offi-
cial access to the radio transmitter so
that he could personally broadcast
orders. It is also impractical that each
of these officials have radio receivers
in their offices for receiving acknowl-
edgments or other calls from vehicles.
“It is also necessary that calls orig-
inating from any individual car, re-
gardless of its transmitter frequency,
be heard by any and all cars of the
system. The orderly operation of all
this mobile equipment and its co-
ordination with fixed radio equipment
is the function of the new dispatching
headquarters.”

Teletype in the AACS |
(Continued from page 53)

The new broadcast system went into
test operations on February 28th;
and on the deadline the next day,
weather information totaling more
than 75,000 word-groups a day was
being funneled through Miami to the
bases of the Gypsy Task Force on a
24-hour schedule.

It was mid-March when Sergeant
Gray had that question thrown at
him, just a couple of weeks after ra-
dioteletype broadcasting had been
born. It was no wonder that he didn’t
know what the blazes it was! Today,
though, when Sergeant Gray calls a
ground station at one of the three
Gypsy bases he can get weather in-
formation that’s right up-to-the-min-
ute concerning any part of the U. S.
or the South Atlantic.

The Army Airways Communica-
tions System, the AAF Weather Wing,
the Second Air Force, and Southeast
Sector Plant Engineering Agency, can
look back over those eleven hectic
days and smile at the thousands of
events that got together to start a
new innovation in radioteletype and
weather communications.

Today operators at WYI, the AACS
station at Miami, feed miles of tape
each day into reperforating machines
—tapes that look like a mere jumble
of holes on an endless piece of paper,
but that in split seconds become
weather information being automat-
ically typed out on machines at the
Gypsy bases 24 hours a day.

It must seem an unglamorous job
to stand at a machine for six or eight
hours a day and feed tape after tape
into it, but operators like Pfc. How-
ard F. Bleeker of Iowa Falls, Iowa,
can swell with pride at the knowledge
that without radioteletype broadcast-
ing of weather information into the
South Atlantic, the Gypsy Task Force,
with all the prowess this unique or-
ganization displayed in the war,
might just as well have stayed home.

RADIO NEWS
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IMMEDIATE DELIVER Y
for all radio service replacements

Now it’s N. U. Panel Lamps, as month by month the N. U.
line of quality tubes and parts grows broader . . . opens
up more avenues for profitable business for service engi-
neers. And now, you can pick up extra sales of panel
lamps by the box. That smart looking new vest-pocket
N. U. package of 10 lamps does it! Countless numbers
of replacements are needed, for radios, cars, flashlights,
and other uses. Order now from your N. U. Distributor.

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N. J.

www.americanradiohistorv.com

Vest-pocket box of 10
lamps — easy to sell that
way—and profitable!

Complete line of types
for all radio dials, panel
boards, tuning meters,
instruments, auto radios,
flashlights, parking
lights, coin machines.

The right bulb for every
job—engineered to
initial equipment stand-
ards—builds your reputa-
tion for accuracy and
good work.

Torsion - tested filament
wires . . . torque tested
basing cement . . . shock
and vibration tested bulbs
... all combine to assuce
better service—longer.
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BATTERY ELIMINATORS

FOR CONVERTING A.C. TO D.C.

New Modeis . . . designed for test-
ing D.C. eiectrical apparatus on reg-
ular A.C. lines. Equipped with full-
wave dry disc type rectifier, assur-
ing noiseless, interference-free op-
eration and extreme long life and
reliability.
e Eliminates Storage Batteries and
Battery Chargers.
e Operates the Equipment at Max-
imum Efficiency at AN Times.
e Fully Automatic and Fool-Proof.

LOW POWER INVERTERS

FOR INVERTING D.C. TO A.C.

Another New ATR Model . . . de-
signed for operating small A.C. mo-
tors, electric razors, and a host of
other small A.C. devices from D.C.
voltages sources.

STANDARD AND
HEAVY DUTY INVERTERS

FOR INVERTING D.C. TO A.C.

Specially designed for operating A.C.
radios, television sets, amplifiers, ad-
dress systems, and radi> test equip-
ment from D.C. voltages in vehicles,
ships, trains, planes, and in D.C.
districts.

WRITE FOR NEW CATALOG—
JUST OFF THE PRESS!

AMERICAN TELEVISION & RADIO CO.

Quality Products Since 1931

U.S. A,

MILWAUKEE HAMS

HEN the FCC let down the
',Wbars to amateur transmis-
| sion, it did not take long for

Milwaukee hams to get back on the
air with their hobby. Equipment had
been made ready when it became
known that the GO sign would soon be
given. While no special encourage-
ment seemed to be necessary to have
the hams get busy, it was decided by
the Milwaukee Radio Amateurs Club
to stage a contest on the air, as a way
to express the club’s thanks and ap-
preciation to the War Emergency Ra-
dio Service personnel for the fine job
that was done by their organization
during the war years. Every contest
participant was asked to invite a fel-
low WERS member. It was the first
on-the-air contest to be held by this
club.

Members were invited to compete
on the 112 megacycle band. Rules of
the contest were broadcast to mem-
bers by the chairman of the contest
committee, Joseph T. Collins, WIPYM.
These rules were as follows:

All duly licensed radio amateurs,
club members, and non-club members
were eligible to participate in the con-
test, which was held on Sunday, Octo-
ber 7th, 1945.

Hold Contest

By JOHN H. DAVIS

Fixed station, portable mobile, and
portable operation was permissible,
including all WERS installations.

Each contestant was asked to for-
ward a copy of his log to the contest
chairman. This had to be postmarked
not later than midnight of October
8th. For scoring purposes, each log
had to indicate the exact location of
the rig at the beginning of each QSO.
Each station log also indicated, in ad-
dition to the usually required data,
the number issued to the station
worked, and the number received from
the station worked. The numbers had
to be different for each QSO and were
issued consecutively.

Winners in the contest were decided
upon the basis of total points, each air-
line mile counting for one point, with
fractional miles computed to the near-
est tenth of a point. The contest
chairman used a large scale map for
computing airline miles. Each QSO
counted for two points, and the first
QRSO with any station was the one
considered in the scoring.

First, second, and third prizes were
awarded. A committee was appointed
to assist the contest chairman in figur-
ing the scores and interpreting the
rules of the contest.

Milwaukee radio amateurs have resumed their weekly meetings which were disrupted
by the war ban on activities. The men are looking at a gas engine from which pres-
sure waves were picked up and examined on the oscillograph screen. They are (from
left to right) Dave Elam, Electro Products Co.. Milwaukee: Harry Halington, Chicago
engineer who gave the demonstration: R. A. Koenig, vice-president, Milwaukee Radio
Amateurs’ club; Emil Felber, treasurer; John Scarvaci, president; Erwin Krein, secretary.
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TODAY-A complete radio set for less than

half the cost of the tubes alone in 19237

e Today you can buy a six-tube table
model radio for about $25. A little over
twenty years ago the six tubes alone
cost 354 —nine dollars apiece.

Think of it—from $9 to 80¢. You can
buy eleven of these more powerful,
longer-lasting radio tubes today for
what vou used to pay for only one!

This was brought about through
RCA’s combination of research, engi-
neering skill, manufacturing efficiency
and our American philosophy of mak-
ing something better—for less.

Such progress means far more than
simply a saving of $8.20 on every radio
tube. It means that radio has been
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brought withi.. the easy reach of prac-
tically everyone in this country.

There are now fifty million more ra-
dios in America than there were twenty
vears ago. Almost everyone depends
upon broadcasting in some measure
for entertainment, news, education.

Research and pioneering at RCA
Laboratories contributed many of the
scientific advances that so greatly im-
proved and extended the services of
radio to the American people.

Radio Corporation of America, RCA Building,
Radio City, New York 20, N. Y. ... Listen to
The RCA Victor Show, Sundays, 4:30 P.M.,
Eastern Time, over the NBC Network.

WwWWwWWwW.americanradiohistorv.com
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The new 1946 RCA Victor Table
Model (56X) costing about $25.
With our civilian production increas-
ing, you can again look to RCA for
the finest instruments of their kind
that science has yet achieved. The
principle of making it better—for
less—applies to RCA. Victor radios,
television sets, Victrola radio-phono-
graphs . .. every product bearing the
RCA label.

RADIO CORPORATION of AMERICA
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Meet Alfred
A. Ghirardi —
the man who
makes Radio
easy to learn!

Two Ghirardi books THAT TEAC
YOU TO DO ANY REPAIR
JOB ON ANY RADIO

THE BOOK THAT GIVES COMPLETE
MODERN Professional TRAINING

Once in a blue moon a technical book is
written that is sO important, so com-
plete and so easy to understand that it
is used and recommended universally
by members of a profession. Ghirardi’s
MODERN RADIO SERVICING is
exactly that kind of a book as leading
radio men everywhere will quickly tell
you!

TEST INSTRUMENTS, TROUBLE-
SHOOTING, REPAIR
Actually, MODERN RADIO SER-
VICING is the only single, inexpensive
book giving a complete, easy-to-under-
stand course in modern Radio repair
work in all of its branches—branches
that lead right through to all types of
Electronic equipment. Written so
simply you can understand it without
an.instructor! Read from the beginning,

:'" YOUR MONEY BACK IN 5 DAYS===

Murray Hill Books, Inc.

Dept. RN-36, 232 Madison Ave., New York 16, N. Y. l
for books checked: or O send C.0.D. (in U.S.A.

O Enciosed find & . .

it takes you step by step through all
phases of the work. Used as a reference
book by busy servicemen, it serves as a
beautifully cross-indexed volume for
“brushing up’’ on any type of work
that may puzzle you.

Included is a thorough explanation of
all Test Instruments, telling exactly
how they should be used and why (it
even gives complete data for making
your own Test Equipment if you
prefer!); Receiver Troubleshooting
Procedure and Circuit Analysis; Test-
ing & Repair of Components; Installa-
tions; Adjustments; etc., etc.,—also,
How to Start a Successful Radio-
Electronic Service Business. 1300
pages, 720 self-testing review questions,
706 helpful illustrations and diagrams.
Only 5 complete ($5.50 foreign).

only) for this amount plus postage. If mot fully satisfied, I may return the books [}

within 5 days and receive my money back.

0O 3rd Edition RAD.
$£5 (3$5.50 foreign)

10
TROUBLERIIOOTER'S HANDBOOK

O Ghirardi's MODERN n
RADIO SERVICING n
$5 ($5.50 foreign)

O Special MONEY-SAVING COMBINATION: MODERN RADIO SERVIC- l
ING aed RADIO TROUBLESHOOTER'S HANDBOOK (both books) $9.50

($10.50 foreign).

City & Dist. No
L 2 J B B ¥ ]

o rau!u----
<
g

&

HOW TO TEST A RADIO IN

2 MINUTES or less!

Want to repair your own radios—with-
out months of specialized service train-
ing? Want to repair sets for friends for fun
or profit? Or, if you are already a radio
serviceman, do you want to learn how to
diagnose radio troubles in 2 minutes or less
and fix sets TWICE AS FAST and
TWICE AS PROFITABLY—without
a lot of unnecessary testing? Then
order Ghirardi’s RADIO TROUBLE-
SHOOTER’S HANDBOOK today
—on a 5-Day Money-Back Guar-
antee!

START A SERVICE BUSINESS
..GET A BETTER PAYING JOB!

There’s a real future for you in servicing—and
Ghirardi’s MODERN RADIO SERVICING is
just the book to start you on it without delay. And

remember: Radio is just the beginning! What this

big book teaches you about Radio servicing, Test

Instruments, and modern technical procedure is

exactly the training. you need to fit you. to

“grow up’’ with the fast-expanding Electronics

profession in all of its servicing phases! It

gives you real PROFESSIONAL Training
. .. for only $5 COMPLETE!

MAKE MONEY REPAIRING RADIOS

This 4 Ib. Handbook Shows Exactly How
to Diagnose and Repair Common
Troubles in Practically Every Radio in Use

Speed up radio repair work!
Eliminate needless, tedious
testing! Handle common radio
troubles fast and profitably.
Make spare time money re-
pairing sets for friends and
neighbors—without a lot of
costly equipment or experi-
ence.

SAVETIMEONEVERY JOB

Ghirardi’s famous 744-page, man-
ual-size RADIO TROUBLE-
SHOOTER’S HANDBOOK shows
what to do—exactly how to do it.
Over 400 pages give common trou-
ble symptoms, their causes and rem-
edies for over 4800 receiver, auto
radios and record changers of 202
different manufacturers. Just look
up the Make. Mode! and Trouble

Symptom of the radio to be re-
paired. Four times out of five, the
HANDBOOK will show you step
by step just what to do—in a frac-
tion of the usual time. Ideal for
either busy service shops or service
beginners. Pays for itself in time
saved on the very first job.

HUNDREDS OF SERVICE
HINTS

Over 300 additional pages include
service hints; i-f alignment peaks for
over 20,000 superhets; transformer
trouble data: the finest tube infor-
mation you've ever seen; color
codes; and hundreds of graphs, dia-
grams, charts, etc.—all carefully
indexed so you can find what you
need in a hurry. Price only $5—on
5-DAY MONEY-BACK GUAR-
ANTEE BASIS. Use Ghirardi cou-
pon at bottom of adjoining page.

Special MONEY-SAVING OFFER

Ge! both of these big books at our special Money-Saving
price—a complefe servicing library of over 2040 pages for
only $9.50. ($10.50 foreign.)

www americanradiohistorv com
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CCMMON TYPE A"

SZREWDRIVER ASSMBL
74%8 74 % 704?4% 7%5 in assembly than the

driving of :kread-forming screws; especially where the thickness of the
metal equals or exceeds the diameter of the screw. This is the critical spot
where CLUTCH HEAD’s special features, of both screw and driver. chal-
lenge point by point comparison...for lower cost, efficiency, speed,and safety.

Rugzed Type “A” Bit construction for longer uninterrupted service and
longzr total life, plus sirplified reconditioning, means fractional tool
maint :nance and assembling costs.

Automatic dead-center entry with the Center Pivot for the speed aad
certaimty of straight driving.

Squar: instead of “tape-2d” engagement . . . a straight-sided driver
contactir.g straight-walled Clutch recess . . . eliminates ride-out aad
reduvces end pressure to a minimum, @

Positive engagement for defmite torque drive; no chewec-up heads; no
hazerd of slippage to injure manpower or damage materials.

The cuutcH HEAD Lock-On which carries screw aad bit as a unit “or
fast ome-motion driving.

NN N XX X

And . .. an ordinary type screwdriver will service CLUTCH HEADS.

You are inv.ted to make
yourown test of theseand
other exc.'usive advan-
tages by askxng us to mail

you package assorrment
of CLUTCH HEAD Screws,
sample TYPE “A” Bit and
fully illustrated brochure.

UNITED SCREW AND BOLT CORPORATION

CLEVELAND 2 CHRICAGO 8 NEW YORK 7
March, 1946 73
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NEW axa

Ready for you!

LARGEST AND MOST COMPLETE STOCKS

Today’s handiest, most complete Buying Guide!
Brings you latest, finest values in parts, tubes,
kits, tools, books, test instruments, communi-
cations receivers, Ham gear, public address
and other equipment. Places at your finger
tips over 10,000 items of nationally known
guaranteed quality. Makes available to you
the world’s largest and most complete stocks
under one roof . . . ready for rush delivery.
Enables you to get everything you need in
radio and electronics from one dependable,
central source. Send for this new 1946 Cata-
log now. Save time, work and money!

HANDY RADIO BOOKks

Speciall
Y pre
Technical ex Pared by

OVER 10,000 ITEMS

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 1-C-6
Chicago 7, lllinois

Dateryraarvprgeeccceeee amre.e.

[0 Send FREE New 1946 Catalog.
D Send Six Books No. 37-799 (75¢ enclosed)

———————

ALLIED’

CATALOG

Radio and

. Perts for rad; . tion of quality
tr i 10 est sectiof
re‘f"e':‘ng and for helpfyl B'sgs and equipment for
Rodi e P ineers, dealers, serv-

n L

o:y ‘ng;;'(l;?los & Dataq, Diction. S egmen' soundmen, oma
cuit Hangp io Terms, Radio Cir- ‘e ilders. All leading
Hondbook, Sime o Builders iy B awest prees.
vicing, Ragi b fiedRodio Ser. makes, @ log now.

4 atalog
=S Booa W55 gk | | sendtorfree

At the first meeting of the club after
the contest, the announcement of re-
sults was made to members, as fol-
lows:

First Prize: Charles Meyer, WOGVL,
196 points, 154 miles, on 30 watts.

Second prize: Herbert Baker
WIGSP, 138.65 points, 118.65 miles, 8
watts.

Third Prize: Cyril Shallow, WISQK,
1159 points, 83.96 miles, 55 watts.

The total mileage was obtained by
adding up the distance for each call
made. The wattage did not count. As
in bridge, there had to be a booby
prize. and this went to one of the mem-
bers who usually drags in the calls on
ordinary occasions. The prize was a
roll of friction tape, and the reason
for the low score was the fact that
the operator had an idea which he
thought would be a winner. With a
mobile unit he drove out to Govern-
ment Hill, near Delafield, Wisconsin,
some 30 miles southwest of Milwaukee,
to get height by going to the top of
the 60 foot tower on the hill. The hill
is about 1235 feet above sea level, so

that he was operating at a height of

about 1300 feet. To his surprise, he
got practically nothing, except a few
calls. As it takes an hour to get back
home from the hill, little time was
left to make a large number of calls
within the limited time for the contest.

The writer had the pleasure of lis-
tening in on one of the receivers, and
interest of two of the members taking
part in the contest ran high, as con-
tact after contact was made by one

s1946

NEW Rapio SETS
Parade of

New | d
models, including phz:oé member, the other handling the log.
radios, ang latest COmmu:

nication

S receivers cover.

| An anti-radar device developed by the
Signal Corp to jam enemy radar. Alumi-
num foil, known as “chaft” or “reflector”
| was dropped by the lead aircraft in a
| bombing formation thus providing effec-
tive protection for the other planes.
Small insets show the effect of this
aluminum foil on the scope readings.
The left hand inset demonstrates the
picture on an unjammed scope while
the right hand picture demonstrates the
' effect when the foil is saturating the
scope with spurious radar reflections.
R o
S e e
N e

g cwar e

-

NEW p, 5, EQUIPMENT
Sound systems
public address
ment, COMPlere |
amplifiers,
crophones
Newest de
many excl

&‘ss_‘sf?‘"n-
e S e T
v 4—-—‘% L

for every
e
Dt

require.-
isting of
speakers, mi.
+ dccessories.
velopments with
usive features,
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Where Will YOU Be in 1950?

Enjoy Security and Good Pay! Prepare NOW
With CREI Modern Technical Training and

Step Ahead of Competition into a Good Job!

Yes, there are GOOD JOBS . . . for GOOD men!
The easy jobs are gone and once again knowledge and
ability are the requirements for the good-paying jobs.
Competition is opening up. The fight to HOLD good
jobs—to SECURE better ones is just starting. Em-
ployers once again can afford to be “‘choosey” . . . to
select the best man for the best job. In the face of this
show-down situation—where do YOU stand?

CREI home study training in Practical Radio-
Electronies Engineering can equip you to meet the
requirements to hold your job—or advance to a
better one. No matter what your past radio-electron-
ics experience has been—no matter what your train-
ing—you must actually start anew to gain the con-
fidence born of knowledge. By adding CREI training
to your present radio experience you ean safeguard
your future and keep pace with such new develop-
ments as U.H.F. Circuits, Cavity Resonators, Pulse
Generators, Wave Guides, Klystrons, Magnetrons and
other tubes. Are you equipped to handle them? CREI

CAPITOL RADIO Engineering Institute

HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

RN-3, 3224—16th Street, N. W., Washington 10, D. C,

Contractors to U. S. Navy—U, 8. Coast Guard—Canadian Broadcasting Corp.
Producers of Well-trained Technical Radiomen for Industry.

March, 1916

s CREI Offers you a Proved
Program of Self-Improve-
ment to Keep Pace with
Modern U.H.F. Advance-
ments and Enables You to
Go After —and Get a

Secure Radio Job!

Member: NATIONAL COUNCIL OF TECHNICAL SCHOOLS

is equipped to help you, by providing the know-how
and ability that is required.

In our proved method of instruection, you learn not
only how, but why! Easy-to-read-and-understand
lessons are provided well in advance, and each stu-
dent has the benefit of personal guidance and super-
vision from a trained instructor. This is the basis of
the CREI method of training for which many thou-
sand professional radiomen have enrolled since 1927.

It’s up to you now to decide your course. What you
do today will be the answer to where you will be in
1950 and the years after. It costs you nothing to read
the interesting facts . .. to learn how CREI can
help you enjoy the
security you want
. . . the better-pay-
ing job that can be
yours. Write for
particulars now!

* WRITE
TODAY for
FREE
BOOKLET ~

"Your Opportunity in the
New World of Electronics"

If you have had professional or
amateur experience—let us prove to
you that we have something vou
need to qualify for a better radio
job. To help us to intelligently an-
swer your inquiry—I’LEASE STATE
BRIEFLY YOUR BACKGROUND
OF EXPERIENCE, EDUCATION
AND PRESENT POSITION.

wwWw americanradiohistornn.caom
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Jam me-u;:’éck? 7
ELECTRONICS
and EQUIPMENT

R

An Exceptional Value!
3 Tube AC-DC ) E;a

4
:-
@

o
:
3
:

PHONO AMPLIFIER

Completely wired, with
tubes and ready to op-
erate. Uses a dynamic
speaker 450 ohm field.
Tubes: 14B6, 50A5
and 35Z5.

Complete with tubes, $795

less speaker only

&
E
i
:
:

DRI

Turner Microphones
Model 22X Crystal

Reproduces clean a n d sharp.
Tilting head. Removable 7 foot

cable. Built-in windgag for
outdoor operation. High level—
52DB. Range 30-7,000 cycles.

5]033 Net

i
el
i Range 40-9,000 cycles. 20

;:‘% foot cable .................. net

Z We Carry a Complete Stock of
- SHURE, AMERICAN, ASTATIC
and Electrovoice Microphones

SUPERIOR
Model PB-100 [ -
VOLT-OHM-

MILLIAMMETER |,
All-purpose test in-

strument. Direct — - |
reading, push-button !i;_f"_f' - ar

: operation. Self-con-
tained battery. Hand-rubbed $284°
oak cabinet ................ net
SPECIFICATIONS:

D.C. VOLTAGE: ¢ to 5/25/56/250/500/2500.
A.C. VOLTAGE: 0 to 10/50/100/500/1000.

% OUTPUT METER: 0 to 10/50/100/500/1000 Volts.
$ D.C. CURRENT: 0 to 10/250/ Ma. 0 to 2.5 Amp.
RESISTANCE: 0 to 10.000/100,000 Ohms, 0-1 Meg,
DECIBELS: —10to +15; 0 to +385: +30 to +55.

Attention . . . HAMS!
We Carry Full Stocks of

BARKER & WILLIAMS COILS
(25 watis to | KW. All bands
4 including 15 meters)

G.E. TRANSMITTING TUBES
BUDD RADIO PRODUCTS
STANCOR TRANSFORMERS
HUDSON AMERICAN
TRANSFORMERS
CARDWELL VARIABLE
CONDENSERS

Model 99 Dynamic-Level—52DB. $l 91 1

9
SeEine

S

e

Write to us for anything In ELECTRONIC

PARTS and EQUIPMENT. Get on our mail-

ing list and keep informed as merchandise
2 becomes available.

ELECTRONICS COMPANY

82 CORTLANDT ST., NEW YORK 7, N. Y.

COrtlondt 7-2935 — 299§

LILE. GROUND

ORE than once, especially
M early in the war, very-high-

frequency radio communica-
tions have failed to contact airplanes.
In some cases, this has been due to
the peculiarities of topography and
radio waves. For example, reception
may be excellent to a mountain range
but, beyond the mountains, planes and
ground are simply out of touch with
each other.

The answer to this vexing problem
is the forward relay in conjunction
with v.h.f. ground transmitter and re-
ceiver stations.

It is because very-high-frequency
radio waves travel along a line of
sight, much like beams of light, that
the forward relay was brought into
service. In general, anything that lim-
its light will limit these waves. The
earth’s curvature is an example. A
high-flying airplane, at about 20,000
feet, can transmit and be heard about
180 miles. At low altitude, say 1000
feet, communication may be limited
to 50 or 60 miles.

Because anything that stops light
also stops very-high frequencies, nat-
ural obstacles like mountains can cut
off v.h.f. broadcasting as effectively as
the curvature of the earth. There’s
just one way to get communication
into such a dead area, installation of
a forward relay, controlled from the
home base. So it's plain to be seen
why we must use relays if we want to
get any distance with v.h.f.

While the home base set-up may
look elaborate, it's really quite sim-
ple. The point is, regardless of how
many trucks and towers are used the
whole thing boils down to nothing
more than an assembly of mobile
transmitters and receivers mounted
on trucks.

The transmitter unit consists of a
truck containing two transmitters.
The receiver unit is a truck contain-
ing two BC-639 receivers. These, then,
are the basic units. They carry their
own power supply and even their own
collapsible antennas.

Some units are operated from an
area control room, but one receiver
and one transmitter truck could be
eliminated and the remaining two

units handled from the operations tent

www americanradiohistorvy com

Installation and Operation of

TRANSMITTER

and RECEIVING STATION

By ANDREW R. BOONE

The peculiarities of topography and radio waves
must be considered as important factors in design-
ing and constructing v.h.f. broadecasting equipment.

of a squadron in an advanced tactical
area, or controlled remotely as a for-
ward relay.

With what is known about the v.h.f.
line-of-sight principle, it’s not difficult
to understand why a particular open
location is selected. The ideal spot,
of course, would be one on top of a
rounded hill, to get the antennas as
high up as possible. But if one can’t
have that, a flat place with no big nat-
ural obstacles nearby is next best.

An excellent spot is one where the
trees will hide most of the equipment,
yet the mast will be in the open. A
75 foot mast is used, and it must clear
the treetops by a healthy margin.

Standing a 75-footer up on end be-
comes chore number one. To begin
with, the mast will rest'on a base
plate, so the plate must be secured
firmly to the ground. Then, since guy
wires will have to hold the mast up,
four anchors, 90 degrees apart, are
screwed into the ground to hold them.
Guy wires will be attached to the an-
chor chain and then, when the an-
chors are all in place, the mast sec-
tions can be taken out of the truck
where they have been stored and laid
out on the ground ready for erection.
Because the mast is 75 feet long, the
crew must have 75 feet clear in one
direction.

Now, running up the center of the
mast are the coaxial antenna cables.
These have to be threaded up through
the mast, starting at the bottom.
When the cable has to be bent, it is
bent in long, smooth curves. Making
a sharp bend in a piece of coaxial ca-
ble can displace the internal beads
and from then on it’s about as useful
as an old garden hose.

When the cables have come all the
way through, they are brought out
over the slots of the top section and
threaded through the cable clips on
the truss, with one cable going to each
side of the spreader. When the cable
plugs have been placed in the anten-
na sockets, it’s time to go back and
assemble the mast.

The cable is attached at the upper
end of the joint by a snap-clip to hold
it. At each joint, there’s a snap clip
to hold the cable. The bolts should
be firm, but not too tight. Now the

RADIO NEWS
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A4 few of the Yolinwson "Standards’
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These are Johnson "standards"!
Condensers, tube sockets, inductors, and chokes, plugs and jacks, shaft
couplings, tube caps, inductor clips, hardware, and insulators [not shown),
&l are the best that can be had . . . backed by Johnson's more than twenty
years experience in the manufacture of radio-electronic parts.
If you are entering your "Dream" transmitter in the All Amateur Transmitter
Contest be sure to use Johnson parts to assure a prize winning rig.
Application Elanks for the All Amateur Transmitter Contest may be obtained
from your favorite jobber or write directly to us.
Whether you are designing industrial electronic equipment, commercial
broadcast installations or “the dream transmitter" be sure to specify Johnson
products . . . the "standards" engineered to meet both standard and i
special requirements. /‘
Johnsen products are stocked by leading radio-electronic parts jobbers. & )

N JOHNSON
General Products Cataleg
No. 968-Z a éamou:s name in Radio

E. F. JOHNSON COMPANY e WASECA e MINNESOTA

March, 19146 cic s
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NEW PROBE Streamlined
Hand Fitting. Incorporating
new High Frequency Diode

L
FREQUENCY RANGE: %
Negligible frequency error from |
50 cycles to 100 megacycles. ‘

RANGES: ..
DC 0-1, 2.5. 10, 50. 250. 500
AC 0-1, 2.5, 10, 50, 250
EXTENDED TO 5000 VOLTS BY EXTERNAL MULTIPLIERS
INPUT RESISTANCE:
DC—80 megohms on | volt range; 40 megohms on 500 volt range
AC—40 megohms on | volt range: 20 megohms on 250 volt range

INPUT CAPACITY OF PROBE: 5 micro-micro farads

SUPREME INSTRUMENTS CORPORATION RT55\550%%

» « « OF AMERICA’S AUTO DEALERS

The same precision workmanship and the same

fine quality mark Ward Antennas now as before the war

But now there are added reasons of new design and newly-
engineered efficiency which will give Ward Antennas an even
greater margin of preference with America’s auto dealers. For
extra profits that satisfied customers always bring, order
Ward-world's finest antennas for car and home.

.

Buy Victory Bonds

THE WARD PRODUCTS
CORPORATION

1523 E. 45th St., Clevelond 3 J

78
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mast is fastened to the base, bolts al-
ways being tightened by hand, never
with a wrench.

From now on, it's pretty much a
matter of coupling sections, attach-
ing guys and raising the mast.

Now for the coaxial cable which
connects the antenna with the truck.
This particular cable is usually buried
at least a foot underground. This
makes it secure and gives it plenty of
protection.

Putting up the two masts is the
hardest actual work in getting the
sets in shape for their job. Once the
masts are up, it’s time to provide for
a power supply.

Because there are two trucks, a
transmitter and a receiver, there must
be two. masts. For the same reason,
there must be two power generators.
And, of course, if this unit is going to
stay out for any length of time, there
are some other things that will be
needed, like shelter, and food.

Meanwhile, the radio crew still has
some work to do. For instance, the
transmitter has to be tuned. The first
thing here is selecting the proper crys-
tals for the operating frequency.
There’s just one thing to remember
when selecting crystals; the transmit-
ting frequency is 18 times the fre-
quency marked on the crystal. The
frequency of the crystal is determined
by dividing the operating frequency by
18. One crystal goes in each trans-
mitter. ’

Now, to tune the transmitter, the
operator first sets all the switches in
the Off position, the Tune-Operate
switch in Tune, the Remote-Local in
Local, and the Variac counter-clock-
wise. Now he can safely turn on the
main line switch and adjust the Variac
to 230 volts.

Next, he turns on the master fila-
ment switch, and then it’s time for a
rest, because it takes just about a
minute for the filaments to warm up.

So, he sets the meter switch on the
Oscillator Panel at CO (Crystal Oscil-
lator), the left hand meter switch on
the Amplifier Panel at C-one (first
cathode), and the right hand meter
switch at G-one (first grid).

Now he sets the aerial and coupling
dials to zero, and the other dials to ap-
proximate dial settings. It is now
time to re-check the Variac setting, to
see that it's at 230 volts.

With the master high voltage switch
on, the operator tunes the crystal os-
cillator for minimum cathode current.
He watches for the flicker, holds it,
and carefully turns the dial up until
he increases the cathode current one
and a half to three mils.

With the meter switch in first tre-
bler, the first trebler can be tuned for
minimum cathode current. Then the
same thing over again with the second
trebler, and again with the doubler,
and again with IPA (Intermediate
Power Amplifier).

The grid current should reach max-
imum as the cathode current reaches
minimum. Next, the power amplifier
is tuned for maximum current on the

RADIO NEWS
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Marech,

THIS
MONTH’S

FEATURES

%
HALLICRAFTERS

SX-28A  Super Skyrider with crystal, less speaker,. $223.00
$-20R Sky Champion with built-in speaker....,. o
S$-22R Skyrider Marine with built-in speaker..... 74.50
SX-25 Super Defiant with crystal, less speaker. .. 94.50
$-39 Sky Ranger portable, AC/DC and battery. 1 10.00
$X-36 FM/AM receiver...... conodBooo 00000 415.00
S-37 VH F. FM/AM receiver, o, 391.73
PM-23 10° PM specker in :cbxnet for use with

SX-25, SX-2BA . iiinnenniiennnn ceens 15.00

McELROY KEY

The Deluxe — Model

CP 810.. $9.78/

GENERAL ELECTRIC METERS

0-500 D.C. MA. 2” round
Bakelite case.......

$3.50

OIL-FILLED, OIL-IMPREGNATED
FULLY GUARANTEED AT RATED VOLTAGES
Capacity Working Voltage  Height Wid-h Depth Wit Price
1 mfd. 1500 V.D.C. 2345 1% 1 4 oz. $ .79
4 mfd. 1000 v.D.C. 3V 2% 1% 12 oz. 1.50
4 mtd. 3000 V.D.C. 3% 1% 35 1% lbs. 3.73
1.5 mfd 1000 V.D.C. 2% 1% 1 8 oz. .59
5 mfd. 2000 V.D.C. 4 3% 1% 11b, 4 oz. 2.13
5-5-15 mtd. *1000 Vv.D.C. 4% 3% 3% 4% lbs. 1.73
* In Metal Con
8 mfd. 2000 v.D.C. 4 3% 2V 2 Y2 bs. 2.75
25 méd. *2000 V.D.C. 3% 1% 1 6 oz. 69
* Special Porcelain Insulo'ors
10 méd. 3000 v.D.C. 7 Ya 3% 3 Ibs. 8 oz. 4.75
13 mfd. 1000 Vv.D.C. 3% 32 1% 1% lbs. 2.25
15 mfd. 3000 v.D.C. 4% 4% 3% 5 Ibs. 5.28
15 mid. 4000 v.D.C. 2% 1% 1 8 oz. .89
8 mfd. 3000 v.D.C 7% 6% 3% 7 |bs. 4 oz, 3.95
2 mfd. & 4 mfd. 600 V. metal can 4% 2% 1% "4 oz. .80
HAMMARLUND
HQ- 129)( (wn'h HUD eV, i m g st e o Bas e » o o Hotepsts $129.00
ASPC-21CX. waor e se3-a .. 318.00
ASP- 2105)( ... 318.00
Avcllable for rack m>unting cn sqme pnces
NATIONAL
NC-2-40C and speakereece.eceescesecenonne ... $240.00
RME
RME-45 and sneake .. ... .coiinininnnnannn $166.00

ABBOTT TR-4

Compact, efficient 2 V2 meter
transmitter-receiver $39.00

0-8 RF ammeter, 2"
Bakelite case.,

round
4.00

TUBE BARGAINS

for list!

t SA5V.ot3 amp. 9 lbs....... ......

Western Electric Micro-ammeter. Bakelite case fits 3 %"

45557 15H, |50 M.A. 200 ohm 2000 V. Insulation 52 lbs.

CLOSE OUT ON METERS. $4.95 EACH

hole. Radium

Many famous makes, popular types at ridiculously low prices! Write

NEWARK TRANSFORMER BARGAINS
45556 778 V.CT. ot 200 MA. 115 V. 60 Cycle 63 V.CT.

$3.95
1.95

dial 150-0-150. Can be used with 0-200 micro and amp scale costing
15¢ additional. Excellent as @ 5,000 shm-per-volt meter or null, sound
level and galvaonometer indicator. nstruction included. No priority
required.

42" square 0-200 M cro-ammeter.

4%2" square 100-0-100 Micro-omme-er.

NEWARK GUARANTEE

All merchandise a dvertised carries the ysual Newark Electric guarantee
of complete satisfaction!

Get Your Name

on Our Mailing List

Be first to get announcements of
merchandise avoilable, special bar-
goins, etc,, etc. Send name and ad-
dress on post card. State whether
amateur, engineer school, industrial
or service man. Address orders ond
inquiries to Dept. RN at NEWARK
store nearest you.

ALL PRICES SUBIJECT TO
CHANGE WITHOUT NOTICE

1946
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but not for long!

The final condenser arced over and
blew out the rectifiers. Had he used
BUD scientifically produced compo-
nents the log entry would not have

read “transmitter broke down!”

All coils are of the air-wound type
to promote efficiency. The use of a
variable link to the plate tank as a
means of varying the loading of an
R. F. stage is effectively utilized in
this type of inductance.

To reduce losses to an absolute mini-
mum this condenser features BUD

electro-soldered plate assemblies.
This assures correct plate spacing,
overall rigidity, and light weight.

THIS 1S A COMBINATION THAT CAN'T BE
BEAT AND INSURES YOUR RIG AGAINST
ELECTRICAL FAILURES.

BUD Can Supply
All Your Needs! . . .

. with the latest types of equip-
ment including: condensers, chokes,
coils, insulators, plugs, jacks,
switches, dials, test leads, jewel lights
and a complete line of ultra.modern
cabinets and chassis.

BU

CLEVELAND 3, OHID

| grid meter and the anode dial for
minimum current on the cathode cur-
rent meter.

The Tune-Operate switch is placed
in operate position and the anode dial
returned for minimum. The maxi-

' mum increase of cathode current on
l the cathode current meter is obtained
by turning the aerial dial toward 100.
Successively, the coupling is in-
‘ creased until the cathode current me-
ter shows not more than 75 mils, a
! check is made of the current with the
meter switches in C-two and G-two
‘ position. At this point, the set is al-
lowed a variation between 72 and 78
| mils of cathode current and four to
five mils between tubes on the grid
current. With the grid meter switch
on monitor, from 2% to 10 mils grid
l current should be recorded.

A1l that’s left is the volume control.

| The operator speaks into the micro-

phone and adjusts volume control on
PN-10-A for 110 mils on the modula-
tor meter, and that’s the way the
transmitter is tuned. Of course, the
operator has to go through the same
thing on the second transmitter, so
while that’s going on, let's drop over
to the receiver and watch that tuning
job.

Fortunately it's a whole lot simpler
though it’s really two jobs—tuning
the frequency meter and tuning the
receivers themselves.

With the power on, and the voltage
of the PN-15-A at 230 volts the fre-
quency meter is turned on with the
standby switch left in the standby po-
sition.

We've got two frequencies this time,
so two crystals go into the frequency
meter. We tune to only one at a
time, selecting with the crystal selec-
tor switch.

ERY often, it is necessary to
anow the internal resistance of
a d.c. milliammeter or microam-
meter with reasonable accuracy. This
is necessary, for example, when ordi-
nary shunts must be calculated for in-
creasing the range of the meter or
when balancing-circuit resistors must
be calculated for a v.t. voltmeter in
which the meter will be located.
Determination of the meter resist-
ance poses something of a problem for
most experimenters. The main diffi-
culty is that the sensitive meter move-
ment will not stand the battery volt-
age of most Wheatstone bridges and
ohmmeters. If the meter manufac-
turer’s catalogue is handy, the ap-
proximate resistance may be found
among the other information listed
for a given type of meter. But, often
as not, the catalogue is not available
| —and when it is, it may not fill the

Fig. 1. Nllustrating the steps to be taken
to obtain the resistance of a meter. (A)
Adjust rheostat R, for full scale deflec-
tion of meter. (B) Without disturbing
setting of R,. connect a second rheostat
R. in the circuit and adjust R. until me-
ter reading drops to exactly half scale.
Without disturbing the setting of R., re-
move this component from the circuit and
measure its resistance at this setting.
This value will equal the meter resistance.

+
= A UROER
SINGLE TEST
DRY

CELL

L1+

(A)

~z

(8
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DETERMINING THE RESISTANCE OF A SENSITIVE D.C. METER
By GUY DEXTER

METER R, R.
0-10 ma. 300 5
0-5 ma. 500 10
0-1.5 ma. 2000 50
0-1 ma. 3000 150
0-500 wa. 5000 1000
0-200 u«a. 10.000 1500
0-100 ua. 20.000 2500
0-50 ua. 50.000 2500
0-30 ua. 70.000 2500

Table 1 shows the full scale values of
R, and R. for various sizes of meters.

bill completely. (A 0-1 d.c. milliam-
meter might be listed in a prewar—or
early wartime—catalogue as having
an R, value of 33 to 54 ohms. But if
the meter was manufactured after
adoption of A. S. A. standards, it will
have a resistance of 105 ohms. Simi-
lar changes will be found in the case
of microammeters of various ranges).

A practical scheme for checking the
internal resistance of any d.c. milli-
ammeter or microammeter is illus-
trated in Fig. 1. Connect the meter
to a single dry cell and wirewound
rheostat, as shown in (A), and adjust
the rheostat (R,) for exact full-scale
deflection of the meter. Next, con-
nect a second wirewound rheostat
(R:) into the circuit without disturb-
ing the setting of R, and adjust R:
until the meter reading drops exactly
to half-scale. Lastly; remove R. from
the circuit without disturbing its set-
ting, and measure its resistance at
that setting by means of a convenient
Wheatstone bridge or ohmmeter. This
measured resistance will equal the in-
ternal resistance of the meter.

Table 1 shows the full-scale values
which R, and R. must have for various
sizes of milliammeters and microam-
meters. These values will permit
maximum ease of adjustment and
safety to the meter under test.

RADIO NEWS
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SEND FOR BULLETIN NOW

Get full facts about omoz-
ing mew CARDAX! De-
scribes Mechanophaose.
Shows how dual frequency
response selector works.
Includes diagrams ond re-
sponse curves.

A NEW

 Cardioid Crystal Microphone

with Revolutionary New MECHANOPHASE* Principle

of Unidirectivity . . . Dual Frequency Response . . .
High Output . . . and other big features!

Here, for the first time, you get 2/l these features in one
microphone! With amazing flexibility, new CARDAX
efficiently serves many applications . . . easily solves
everyday problems of sound pick-up and reproduction!

% TRUE CARDIOID POLAR PATTERN New E-V Mechan-
ophase* principle gives wide-angle front pick-up in true
cardioid pattern over wide frequency range. Sound at rear
dead zone cancels out and is not reproduced.

% STOPS FEEDBACK—CUTS BACKGROUND NOISE AND
REVERBERATION PICK-UP Permits nearly double usable
loud speaker volume. Simplifies microphone and speaker
placement, Assures finer reproduction of just the sound wanted.

% DUAL FREQUENCY RESPONSE Screw control on back
gives (a) Wide range flat response for high fidelity sound
pick-up or (b) Wide range with rising characteristic for
extra crispness of speech or high frequency emphasis.

% HIGH OUTPUT LEVEL —57 db for flat frequency re-
sponse. —48 db for rising frequency response.

% VOICE AND MUSIC PICK-UP EXACTLY AS DESIRED
Ideal for public address, recording, remote broadcast, com-
munications . . . indoors and outdoors.

% FULLY EQUIPPED FOR CONVENIENT OPERATION
Tilting head. Built-in *On-Off”” switch. Dual frequency range
selector switch. Cable connector. 20 ft. cable. Bimorph
crystal. 53"-27 thread. New modern functional design. Satin
chrome finish. CARDAX Model 950, List Price. .......$37.00

Licensed under Brush Potents. Electro-Voice Patents Pending.

MICROPHONTES

ELECTRO-VOICE, INC., 1239 South Bend Ave., South Bend 24, Indiona
Export Division: 13 East 40th S$t., New York 16, N. Y., U.S.A.—Cables: Arlab
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Here at

HARVEY

the parts you need

What do you need? Tubes . . .
capacitors , , . resistors , . , elec-
trical indicating instruments , . .
receivers , , . test equipment , ., ,
recording equipment? Here on
HARVEY'S shelves are a vast variety
of still-scarce radio, electronic and
broadcasting parts and equipment.
From this huge stock, your orders
can probably be filled without
delay , , . and shipped to you
immediately.

LOOK, ¢
"LIGHTHOUSE
type tube!
General Electric! s

Triode,
XTFA_Brond New:

teed perfect
guaran $8.00

Quantities Limited

AND 4
POPULAR
NECESSITY )

General Electrier s

pduare D.C. Mil.
O' Ammeter — range.

e $3,95

Quantities Limited

Efficient and prompt HARVEY serv-
ice saves you time. Reasonable
HARVEY prices save You money.
Put us on the trail of what you
need today!

Telephone: LOngacre 3-1800

- Long Beach leader . ..

Now we're ready to operate as soon
as a minimum shadow appears in the
Magic Eye tube. The frequency meter
is now transmitting a small modu-
lated signal at the proper frequency,
so we turn on the receiver and tune it
by setting the Automatic Volume Con-
trol to AVC, and turning the main
tuning knob until we reach maximum

| dip on the tuning meter.

If we wanted to use the set for di-
rection finding work in a D-F unit,
we’d put the switch in manual posi-
tion, but because this particular set is
used for communication only, it's left
in AVC.

When we’ve turned the standby-op-
erate switch to standby, we've turned
off the signal from the frequency me-
ter, and the receiver is ready to oper-
ate.

Of course, as with the transmitter,
there’s another uriit to tune in exactly
the same way—so we’ll go on and take
a look at the next job, interconnecting
the two trucks.

This takes two pairs of wires, run-
ning from the communications panel
on the transmitter truck to the com-
munications panel on the receiver
truck. This hooks up the two trucks
so the whole operation can be han-
dled by one man inside the receiver
truck. But there’s still another con-
nection—the one from the remote
point, back home, so the forward relay
will be tied in with the controller back
at the base.

Usually, that means telephone lines
must be strung out to the forward re-
lay. However, if conditions make it
impossible to run a direct wire con-
nection between the relay station and
the control point, it may be necessary
to carry the control through linked
frequency modulation radio sets. But
where it can be done, telephone con-
trol is more reliable.

That’s just about it. The operator
now simply monitors the channel.
When the controller speaks the oper-

| ator ‘'moves the send-receive key to

send and the message is transmitted
directly to the squadron. With the
key in receive, the receiver will pick
up the squadron’s transmission and
carry it back to the controller.

Now, let’s see how the job is done.
Jap planes are coming in from the sea
—Long Beach squadron is on the way
and, at the moment, over the moun-
tains, to intercept. And-— Hold it!
Unless the squadron gets a different
vector, they’'ll be looking for the en-
emy where they ain’t.

However, the intercept officer has
spotted the fault and is making new
calculations. And there’s a new
course. Now it’s just a matter of call-
ing the squadron.

The intercept officer speaks into his
telephone: “Hello, Long Beach leader.
This is Roly Poly. Vector one nine
eight, Angels six. Over.”

He listens. Then tries again: “Hello,
”  He's not
getting through. He glances at the
communications officer, who nods, and
quickly makes a patch at his board,

www americanradiohistorvy com

and suggests,
ward relay.”

Waves from the forward relay reach
the squadron and the intercept offi-
cer’s instructions proceed:

“Vector one nine eight.
Qver.”

On the “Over,” the operator flips
his key to the receive position.

The squadron leader’s voice comes
in, loud and clear: ‘“Hello, Roly Poly.

“Try it again on for-

Angels six.

This is Long Beach leader. Under-
stand . . .”

30—

oTcC

(Continued from page 51)
[

ly paper describing the Branch’s ac-
tivities. . . . And while on the broad-
cast work, ACA completed negotia-
tions with WHN and WBNZX recently
for increased gains and benefits which
meant increases of from $2.50 to $15.00
weekly together with much improved
working conditions.

Hundreds of Liberties have already
been laid up in “Boneyards” in the
James River, the Gulf of Mexico, Sui-
sun Bay in San Francisco and Lake
Washington. Victory ships have al-
ready been assigned to intercoastal
routes, it is reported by ACA who has
been making an intensive drive to “get
the boys home by Christmas.” . ACA
is still working on its attempts to get
officer status for merchant marine ra-
dio operators and reports that the bill
(H.R. 4603) as reported out favorably
by the House committee. Mid-Novem-
ber Marine Conference of the ACA
Marine Department in New York
adopted a statement of policy calling
for the placement of the operation and
maintenance of all shipboard electronic
equipment under the radio officers.
This statement pointed out the fact
that the radio officer is the person
aboard ship most qualified to run and
keep up all electronic gear. He is the
only person aboard ship who has had
to learn electronic theory in order to
obtain his license to go to sea. Fur-
ther, he is the only person who uses
his knowledge of electronics in his
daily work in effecting repairs and
other work. The radio officer’s training
and skill make him the most qualified
person to operate and maintain radar,
loran and radioteletype, when they are
placed aboard ship. They also make
him the most qualified person for the
radiocompass, fathometer, gyro and
other electronic equipment. The state-
ment of policy calls on the FCC, Coast
Guard and other Government agencies
to restrict operation and maintenance
of shipboard electronic equipment to
holders of radiotelegraph licenses, in
this way working toward achieving
maximum safety at sea. There still
seem to be positions open for good
men, see advertising sections of Rabpro
NEws and others which have been car-
rying help wanted items for various
types of engineers and communications
9.6 1=) o PO 73
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Like this. With the standard mold-
ing practices of a few years ago,
molding this vacuum cleaner housing
called for a 150 ton press. We pro-
duce it now in a 75 ton press, and

<

get a better cure and a finer finish,
too. That’s Heatronics (radio fre-
quency pre-heating) for you —and
only a couple of its many benefits,
at that.

March, 1946

Let us show you how Heatronic
molding can help you. We've been
custom molders since the birth of the
industry — developers of Heatronics
since we pioneered its use in plastic
molding. We're large enough and
perfectly equipped to handle a»y job
—not so large that our top men lose
sight of the jobs you give us, Ity us
and see.

We reduce it for better plastic parts

CUTTING *WAY DOWN on internal stress gives your
plastic application greater strength and stability
under stress, as well as better dimensional stability
under severe temperature change—in many cases,
simplifies retention of tolerances when cooling. It
produces a far better molded piece,

{

Complete molding facilities — from
design to finished product — are at
your service here. Just ask for 2 Kurz-
Kasch engineer,

Kurz-Kasch

For Over 28 Years Planners and Molders in Plastics

Kurz-Kasch, Inc., 1429 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York
Chicago ® Detroit ® Llos Angeles ® Dallas ® St. Lovis ® Toronto, Canada. Export Offices:
89 Broad Street, New York City

wwWwW americanradiohistorv com
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A GREAT Olsow BUY!

Perfect for general radio work.
The element is wound with high
est quality Nichrome on aomber
mica. Finished in fine gun-meftal.
Hos 6-ft. cord and 34" plug-
in tip. Underwriters Laboratories
Approved.

SPECIAL STAND INCLUDED
FREE with each Iron!

DRAKE 100-Waz:

SOLDERING IROII

PLUS 15¢ 5
POSTAGE /

in U. S. A,

é This offer good only E

Hundy, accurate Tempered Steel pocke' vule 2
Quick- reading 64th graduations. Pocket cli

§
NAME .

- - = - £ - . -

AIDRESS.........

blg dime’s wonh! (Send for our free cu'afog ) E

73 E. Mill St.,

Send me — 100-watt Drake Soldering lron(s) @ $2.49 s 15¢ postoge
Send me — Steel Rule and Depth Gauge(s) @ 10c.

Dept. 11, Akron, Ohio

| enclose

SPECIAL Introductory Offer

10c per Pack 12 for $1.00 Postpaid
" RADIO HARDWARE

0 Machine Screws
dat. uan- Cat. Quan-
\No. Size tity No. Size tity
581 4-36 x Vg 16 508 8-32x % 12
58%‘ 4-36 x '41 16 509 8-32x 15 12
ébl' 4-36 x % i3 510 8-32x Y% 1
6-32 x Yy 15 5il 8-32x | 7
6-32 x /, 14 | 512 10- 32!{ 10
506.  &32x3% 2|53 1032x¥% 8
5075 632x| 8ls514  10-32xli ]
Self Tapping Screws
518 4xl 8x Y 7
516 & x Vs 8| 519 10 x % 7
57 6x Y 8 | 520 10x 3% é
Metal Washers

1524 -~ For No. & 25 | 523
522 For No. 8 25 |

For No. 10 25

- Hexagon Nuts

524 4-36 x Vs 16 | 526 8-32x5/16 14

525 6-32x5/16 15 | 527 10-32x ¥ 8
Lockwashers

528 For No. & 15 | 530 For No. 10 I5

529 For No. 8 15 | 531 For %" 8
Assortments

Wood Screws ................ ]

Grommets . ... .......... 4

Cable Clamps ............... [

Dial Springs .. 2

Spade Bolts 7

Set Screws ..
Fibre Washers
Soldering Lugs
Rivets
Mounting Nuts ...
Grip Caps

We Can Supply All Types of Radio Hardware
WRITE FOR OUR COMPLETE CATALOGS

DEALERS | Weite for complete

JOBBERS { catalogs and discounts

TRUTONE PRODUCTS CO.
303 W. 42nd St., New York 18, N. Y.

JUST PUBLISHED

TWO-WAY
RADIO

By SAMUEL FREEDMAN

This new 506-page book is the first im-
portant portrayal in which the mechanics
and applications of two-way radio are
described for all forms of fixed, mobile,
or portable communications. It is pre-
sented in non-mathematical form and in
language fully understandable to those
using or intending to use such facilities.

The book explains two-way radio plan-
ning and use from every standpoint:
power supply ; mobile and fixed stations;
types of antenna systems; amplitude
and frequency modulation equipment ; in-
duction radio and guided carrier sys-
tems; micro-waves; use by railroads,
police, fire, forestry, highway and public
transport systems; marine and aeronau-
tical applications; maintenance and re-
pair ; licenses and regulations; and typi-
cal 1n<tallat10n< in municipal and patrol
systems.

87 ILLUSTRATIONS .. . Charts—
Diagrams—Equipment—Applications

TWO-WAY RADIO is complete, com-
prehensive and profusely illustrated. The
book is the culmination of the author's
26 years experience in all forms of radio
and electronics, as an operator, engineer,
inventor, author, teacher and consultant
of two-way radio facilities. Price $5.00

Send check or meney order direct
to publisher: Ziff-Davis Publishing
Company, 185 North Wabash Ave-
nue, Chicage 1, lllinois
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TECHNICAL BOOK
& BULLETIN REVIEW

“ELECTRONICS DICTIONARY.,”
by Nelson M. Cooke and John Markus.
Published by McGraw-Hill Book Com-
pany, New York, New York. 433 pages.
Price $5.00.

This glossary contains nearly 6,500
terms used in radio, television, indus-
trial electronics, communications, fac-
simile, sound recording, etc. In addi-
tion to the word definitions, many of
the terms covered in this book are de-
scribed by means of photographs or
diagrams of the unit being defined.

The dictionary is well cross-indexed,
thus giving the student all of the tech-
nical terms commonly applied to a
single unit, operation or action. Defi-
nitions are straight forward and easily
understood, with all terms fully ex-
plained or demonstrated.

This dictionary is particularly rec-
ommended for engineers, students in-
dustrial and public libraries, advertis-
ing agencies and schools. The defini-
tions are clear enough to be under-
stood by the layman and yet have the
technical accuracy demanded by the
engineer and technician.

* * *

“INSIDE THE VACUUM TUBE.,”
by John F. Rider. Published by Jokn
F. Rider Publisher, Inc., New York,
New York. 407 pages. Price $4.50.

An elementary treatment of the
vacuum tube which includes a discus-
sion of tube characteristics, the opera-
tion of various tube types and applica-
tions of vacuum tubes to specific elec-
tronic problems.

The author has covered this subject
without resorting to complicated
mathematics or advanced electronic
theory. The first chapter deals with
an introduction to the electron and
then continues to a discussion of elec-
tron emission, movement of charges,
space charge and plate current, funda-
mentals of tube characteristics, the
diode, the triode, static characteristics
of triodes, triode dynamic character-
istics and load lines, dynamic transfer
characteristics, voltage amplification,
the tetrode and pentode vacuum tubes,
the cathode circuit, power amplifiers,
and miscellaneous vacuum tubes.

A careful study of this book should
give the reader a good background for
more advanced vacuum tube theory
and circuits. The book is particularly
recommended for the student, ama-
teur, and serviceman.

* * %
“PRINCIPLES OF RADIO FOR
OPERATORS,” by Ralph Atherton.
Published by The Macmillan Company,
New York, N. Y. 331 pages. Price
$3.75.

This elementary radio text is based
on a course given by the author to
Navy radio operators and includes fun-
damental electrical and radio theory
which should be of value to all stu-
dents of the subject.

RADIO NEWS
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A.C. Coil Assemblies available
for 6 v., 12 v, 24 v., |5 v.
D.C. Coil Assemblies available
forbv., 12v,24v.,32v., |I0v.

*

Two basic parts—a coil assembly and a
contact assembly-—comprise this simple, yet
versatile relay. The coil assembly consists of
the coil and field piece. The contact asscmbly
consists of switch blades, armature, return
spring, and mounting bracket. The coil and
contact assembly are easily aligned by two
locator pins on the back end of the contact
assembly which fit into two holes on the coil

assembly. They are then rigidly held together T R

Single pole double throw

i : ¢ washers. As-
with the two screws and lock washers. As Double pole double throw

sembly takes only a few seconds and requires

no adjustment on factory built units. SERIES 200 RELAY

On Sale ai Your Neareil [Jobber NOW!

See it today! . . . this amazing new relay with interchangeable coils.
Sce how you can operate it on any of nine different a-¢ or d-c voltages
—simply by changing the coil. Ideal for experimenters, inventors,
engineers.

P A Nrw RELAYI Svaapiay

TWO CONTACT
ASSEMBLIES

The Series 200 is available with a sin-
gle pole double throw, or a double pole
double throw contact assembly. In ad-
dition, a set of Series 200 Contact
Switch Parts, which you can buy sep-
arately, enalles you to build dozens of
other combinations, Instructions in each
box.

NINE COIL
ASSEMBLIES

Four a-c coils and five d-¢ coils are
available. Interchangeability of coils
enables you to operate the Series 200
relay on one voltage or current and
change it over to operate on another
type stmply by changing coils.

Your jobber has this sensational new relay on sale now. Ask him about it.

Or write for descriptive bulletin.

b gy %@,/WM ]

GUARDIAN\G)ELECTRIC

1630-C W. WALNUT STREET
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

March, 1916

CHICAGO 12, ILLINOIS
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Hera's Your Opportunity to be First to

Start Your Own

RADIO SERVICE
SHOP

Complete Starting-in-Butiness
Package Stecks of

TEST EQUIPMENT
TUBES, PARTS, TOOLS

At quickly! Mest the pent up demasd for
rodic service. Turn your special service hdining .
info a profable birsisess of vaus ewn, Mo Fess
Mo worry. Hem  avesything you need—5$350
wp. Details upon requestt Write, wire or phone

TRIPLETT

Volt-Ohm-Milliammeter

8. C.-D. C. Voits
0-10-50-250-1000-5000

B. €. Milliamperes

+10-100-500

Ohma 0-300-250,000

Case Black molded
3735 24 x2 14",
$16.00 net

News! w

PRIORITIES LIFTED
HALLICRAFTERS SX-28A

SUPER DEFIANT .. ___........ SX25 $94.30

SKY CHAMPION smaaasa i S20R 60.00
SKYRIDER MARINE ... ..... 822R 74.350
SKY RANGER ...,...........539 110.00
ECHOPHONE ...,.........,..ECl1A 29.50
ORDERS FILLED AS RECEIVEDIII
AMPLIFIERS
Mt ? Complete
with tubes.
17 Watt
30..
25 Watt
42.60
35 Watt
34.60
i 50 Watt
v 70.50
17 Watt with Fhono-top ., ..c.v0ve.......42.30
25 Watt with Fhono-top, .. ............52.20
35 Watt with F.ecord-changer ... 89.10

PHILCO BEAM OF LIGHT
Selenium Cell anly, no holder , . ..., .......,1.80
20% deposit required on all C.0.D. orders. 2%

transportation allowance on orders of $26.00 or
inore accompanied by payment iz full.

Write for
FREE CATALOG

‘ &
RHI}IUSUPPLY &

ENGINEERING CO., Inc.

129 SELDEN AYE.
86

DETROIT 1, MICH.

at 1000 ohme per voit.

Mr. Atherton has begun his discus-
sion by developing the nature of elec-
tricity and then has continued with
batteries, circuits, magnetism, motors
and generators, meters, waves, induc-
tance, capacitance, vacuum tubes,
power supplies, radio receivers, com-
munications receiver, transmitters, ra-
diophone transmitter, and antennas.
By using homely similes the author
has made the subject understandable
without resorting to the use of mathe-
matics.

Each chapter includes a section de-
voted to related experimental proce-
dures, review questions and a listing
of films which are available on the
subject covered in the chapter. This
visual training and bibliography is a
valuable adjunct to those setting up
radio courses for high schools and in-
dustrial schools.

A rather elaborate appendix includes
radio symbols, a mathematics review,
RMA color codes, trouble shooting,
and tables of receiving and transmit-
ting tube characteristics with socket
connections.

This book is recommended for the
beginning radio student or for home
study of the subject.

—B0-

Airceraft Transmitter
(Continued from page 29)

The tubes used in this transmitter
were selected for specific reasons. The
7C7 tubes were selected because of
their low filament current of .15 am-
peres and because of the loktal base
and general sturdiness. Triodes were
preferable but none with cathode con-
struction (minimizes microphonics) of
such a filament current were avail-
able. Of course, certain bantam tubes
were available but these were not con-
sidered due to the high plate supply
voltage to be used. The suppressor
grid stage called for a small tube of

high plate dissipation and, of course,

with the suppressor grid coming out
on a separate pin. This last condition

made tubes such as the 6F6 impossible .

to use and left the 6AG7 which, in any
case, is perfectly suited for the job.
The 6AG7 has the advantage of an

Top view of the aircraft transmitter
showing compactness of assembly and
proper placement of component parts.

extremely high transconductance,
good plate dissipation, and requires
little r.f. excitation.

The crystal oscillator is of the con-
ventional Pierce type, exciting the
final stage through capacity coupling.
The final stage secures all of its bias
through r.f. excitation . . . it being
impractical to use cathode bias or bat-
tery supply for any of the bias in this
stage. Rather than lower the effi-
ciency or add weight, it is better to
lose the price of an inexpensive tube
if the excitation fails for any length
of time. Normally in a light plane
installation the transmitter panel is
visible and any failure of excitation
may be noted at once by the final plate
current meter.

The modulation of a suppressor grid
tube usually calls for the suppressor
grid to be biased negatively until the
plate efficiency falls somewhat less
than 35%. As only reasonable voice
quality is required, symmetrical mod-
ulation is not required. Thus the sec-
ondary of the modulation transformer
is bypassed for r.f., but no bias supply
is placed between it and ground. This
saves the use of an extra dry cell bat-
tery. With no bias on the suppressor
grid, the negative modulation peaks

Wiring diagram of the three-tube aircraft type transmitter.

R
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fon/ You Need All-Around Trainin
for Tomorrow's Better Jobs in , ¢

If you don’t have much cash, I'll arrange to fi-
nance most of your tuition and you can pay it
back in easy monthly installments after you grad-
uate. We'll even help you get a part-time job if
you wish, so you can EARN WHILE LEARN-
ING. My LIFETIME ENMPLOYMENT SERV-
ICE is free to Coyne Graduates. Coyne Training
is the finest investment you can make.

MEN U/ITH PHYSICAL DISABILITIES

Also facilities for men with physical disabilities,
whether due Lo war or other causes. Check coupon
for special information.

H. C. LEWIS, Pres.

COYN

500 So. Paulina Street,

Send for Details on My STUDENT FINANCE PLAN

VETERAN3!
Coyne is also
equipped to
train those who
qualify for train-
ing under the
G. I. Bill of
Rights. Check
the coupon for
special G. L.
Bulletin.

THE HOME OF
COYNE

Founded 1899

ELECTRICAL SCHOOL
RADIO-ELECTRONICS DIV.

Dept. 36-1K

CHICAGO 12, ILLINDIS

[ 4 7"

— 12 FASCINATING WEEKS
of STREAMLINED TRAINING

You like Radio work. But if you're really
serious about making it your lifetime career,
GET PRACTICAL TRAINING NOW.
Don’t be satisfied to putter along in a ‘“‘one-
operation’ no-future job. Prepare for better
pay and advzncement with Coync all-around
trairing in Radio-Electronics-Television.

Many Branches Included
Here in the great shops of Coyne in Chicago, you're
trained in everything from basic principles and Radio
construction, to F. M. (frequency modulation), elec-
tronic controls, public address systems, television and
radio-phonographs. You can even get valuable extra
training in Industrial Electronics and Llectric Refrig-
eration at no exira cost, for still more opportunities
in the years ahead. Coyne gives “‘all-around’’ training!

N

Work on Real Equipment
You work on real actual equipment and expert in-
structors give you necessary theory in blackboard lec-
tures and demonstrations. In 12 WEEKS OR SO—
vou're ready for a real future!

. .
Starting Your Own Radio Shop
Want to be your own boss, with a fine-paying radio
shop of your own? We show you how to sct oné up and
operate it succassfully. Hundreds of Coyne graduates
are doing it. You can, too. Send now for details.

Get the Facts — FREE!

My new giant Radio Opportunity >
Book has dozens of shop pictures, facts 3

about Radio and Television jobs, my 3 e

plans to help you. Rush coupon to- "
day. No obligation; no saiesman will a ‘ ¥
call. You alone will decide. But don't 4 2
delay. Act NOW. H. C. Lewis

P KOO OO KON OO OO O NN O N OO
H. C. Lewis Pres.. Radio-Electronics Div.,
COYNE ELECTRICAL SCHOOL,
500 8. Paulina St., Dept. 34 )
Chicago 12 IlL
I want to build a REAL FUTURE for myself. Send

your_big FREE BOOK on Radio-Electronics, also
details of your Student Finance Plan. Check if you
are interested in information on the following-

0O Send special G. 1. Bulletin

[ Send details on Physical Disability

March, 1946
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3 Leaders in the
new WESTERN LNE

onne...

1. IMMEDIATE DELIVERY PORT.
ABLE P. A. SYSTEMS With Improved Tone Control. Complete -
channel public address system, portable, 20 watts*. Twin 10” speakers, mounted
in bass reflex, choice of microphones, indoor or outdoor speakers. Separate
controls for 2 microphone nputs, and 1 phono-input. Complete equipment
carried in 2 smart airplane luggage cases—total weight only 73 ibs. for Model
WE-220 illustrated.

*Also available in 5 to 50 watts.

2. SMALL CENTRALIZED SOUND DISTRIBUTION SYSTEMS FOR
SCHOOLS. Exclusively designed and built for school requirements by WEST-
ERN sound engineers. Early delivery assured. Junior Model combines 2-way
communication with radio and electric phonograph. Serves 20 classrooms.

3. NEW DUPLEX INTERCOM. SYSTEM for office, industrial, and com-
mercial use. Built-in microphone adds true voice fidelity. One-way, 2-way, and
multiple communicating, in one system. Exclusive features, designed by WES-
TERN. latercoms from 1 to 20 stations now in production.

WESTERN (<soearories, inc

MILWAUKEE. WISCONSIN

SEND for literature and
name of your nearest dis-
tributor.

Pisnaar manufecfvrers of Centrofized, Partoble

ond Recarding and Infer-Communrication Syitems

NEW SOLDERING GUN

THE SPEED IRON"

g
_,lﬂcr?ﬁd#
.,ﬁ#"’d‘ Patent Applied For

100 watts 115 Volts 60 Cycles

Sotdening Feat i S Seconds

Wherever you have a soldered joint in radio,
electrical or electronic repair and service
work, the Speed Iron will do the job faster
and better.

The transformer principle gives high heat—
in 5 seconds—after you press the trigger
switch. Convenient to hold with a pistol grip
kandle, the compact dimensions of this new
soldering tool permit you to get close to the

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

WELLER MFG. CO.

517 NORTHAMPTON ST.

joint. The copper loop soldering tip permits
working in tight spots. The heat is produced
by the high current flowing through the
soldering tip—permitting direct and fast
transtfer {o the soldered connection.

If you want to save time on soldering jobs
with a tool that is ready to use in 5 seconds,
get a Speed Iron today. See your radio parts
distributor or write direct.

EASTON, PA.

wwWw americanradiohistorv com

Botiom view of the transmitter. The
entire unit weighs approximately 22
pounds, excluding the power supply.
The transmitter has been designed to
operate with a 6 foot length antenna.

are undistorted while the positive
peaks are clipped off. This corresponds
practically to single-ended, class “B”
modulation and in actual practice pro-
duces acceptable quality for voice
modulation.

The modulator for this transmitter
employs a T7CT7 tube connected as a
triode. It is biased for class “A” oper-
ation and, with the transformer load,
produces a peak secondary voltage of
around 100 volts with close but nor-
mal voice into any standard Air Corps
type hand microphone. There is noth-
ing unusual about the modulator.

The only meter required for tuning
and observing the operation of the
transmitter is that which is placed in
the final plate current stage. It indi-
cates very accurately when the tank
is resonated (if the antenna loading
is first detuned) and then following
this the antenna loading is adjusted
for maximum loading. It indicates
failure of the crystal stage by an ex-
cessive plate current reading and
modulation failure . . . if, in this case,
the needle does not move slightly with
modulation.

For maximum power output, a 300
volt plate supply is required, but the
transmitter will operate satisfactorily
at reduced output on plate supplies as
low as 45 volts.

The antenna length should not ex-
ceed eight feet nor be shorter than
three feet when used with this trans-
mitter. Six feet of antenna appears
to load the transmitter best. The an-
tenna problem is one not to be touched
upon lightly, but one which is beyond
the scope of this article.

In conclusion, referring back to the
use of suppressor grid modulation, let
me remind the readers that for the
same power output this type of mod-
ulation does away with heavy trans-
formers. The result is a lightweight
unit. The unit pictured and described
weighs just 22 pounds.

RADIO NEWS
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For AL 'ld‘cément Jobs

For more than two decades servicemen have
recognized the “CRL” in the Centralab
diamand as a symbol of Quality. .. znd

so tecay as in those early pioneer times ...

wise sarvicemen “‘always specify Centralab”.

Division of GLOBE-UNION INC., Milwauvkee

PRODUCERS OF - ' Sohten Cerommic

Variable Resistors Selector Switches Capacitors
Bulletin 697 Bulletin 722 Bulletins 630 and 586

March, 1986 89
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No matter what your requirements, there’s a Triplett for you! Every
model of this brand-new, broader line features improvements to help
you save time and render more accurate service. Included are all those
elements required for modern servicing—greater readability . . . longer
scale length . . . larger instruments . . . wider ranges . . . compact cases
styled in keeping with modern merchandising, an important quality of
each model. Every provision has been incorporated to make the new
Triplett line the best—mechanically and electrically — geared to your

specific needs. So plan your tests with Triplett in 46!

Hodel 3112 — art
open elsment, slardardiiad value, Model 666H—Packet size valt-ohn Mudel - 331-A¥P_.P
tube-tester with rell tharl, milfiammeter. phase ratation, fine

20 RADIO NEWS
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Model 2405 — Blra.-sensitive AC.DC
volt-ohm-milliammeter-ammeter,

Model 2432—Six-range, AC, 75 KC-
* 50 MC (turret coils) signal generator
with internal mpculation.

Model 2425—"ransconductance micro-
mho scate tube-tester with gas check.

Model 1532—Ten-range, aC, 100 KC.
128 MC, signal generatsr wih in-
ternal modulation.

Model 2000—Compact volt-wattmeter
aspliance tester, AC.

Model 625N — Portable, 1ftre-sensi-
live, multi-range volt-3bm-nilliam-
neter.

Model 2413—Compact, flexible, stand-
ardizedvalue, short.open efement trans.
conductance comparison tube-tester.

Model 2450—AC.-DC electronic velt.
ohm-milliampere-microfarad metes.

Model 2400—AC DC volt-ohm-milliam-
pere ammeter.

o Lol Tl'i

The Triplett Electrical EectSemd Instrument Company

%
Bluffton \ - Ohio
Marvch. 1916 91
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Radio
Headquarters

P

We ship at once—parts,
equipment, whatever you need!

This house began its career almost as
early as Broadcasting itself! Today, 25
years later, we're the world’s largest radio
supply house! Standard Lines: National,
Hammarlund, R.C. A., Hallicrafters, Bud,
Cardwell, Bliley, and all the others!

N)@ SUPERSPEED SERVICE Orders
shipped out same day received,
on most goods.

"$% ENGINEERING SERVICE If your
%’I’A/engmeermg problem requires

special equipment, we’ll make it.

Latest bargain fiyer

includes test instru-
ments, record chang-
ers, communication
receivers, ham trans-
mitting tubes and a
host of electronic ¢— ' % [

itemsyou need today. _}—v\ !ﬂfw}ql

e Jafayelfe Kdlo

Radio Wive
Television Inc.

NEW YORK 13 BOSTON 10 NEWARK 2

Cut out coupon, poste on penny post cord, moil today

R.W.T. Dept.RC-6
100 AVENUE OF THE AMERICAS, NEW YORK 13

Gentlemen: Send me FREE copy of your Latest Bargain Flwr

C-36, packed with latest electronic equi tandcomy

NAM

ADDRESS.

CITY. ZONE. STATE

92

Service Considerations
(Continued from page 39)

tected is above or below the center
frequency point.

2. FM receivers have one and more,
often two, limiter stages which pre-
cede the discriminator for the purpose
of removing all amplitude modulation
which may have been superimposed on
the carrier. Most FM detector circuits
are balanced to provide a very low re-
sponse to AM signals.

3. Following the discriminator is an
audio-frequency de-emphasis or de-ac-
centuator RC filter (time constant 100
wsec.). It is standard practice in
FM transmitters to step up the car-
rier components modulated by the
higher a.f. signals (in the range of 5
to 15 kec.) for the purpose of improv-
ing the transmitted signal-to-noise ra-
tio. In this audio band more noise
seems to be present than in the lower
frequencies. Consequently to hear the
modulated output with proper relative
sound intensities it is necessary to have

| this low pass filter perform the re-

verse operation to that introduced in
the transmitter.

4. The gain from the antenna to the
limiter stages must be sufficiently high
for these stages to function properly.
If the gain falls off, the limiter stages
may or may not pass undesired AM
depending upon the type of limiters
in use.

5. A much higher i.f. frequency is
used because of the wide band widths
involved. For the old type FM sets
the i.f. frequency is around 4 to 5 mc.
with half-power points 150-200 kc.
apart. Sfhce the i.f. stages are not
nearly as selective as in an AM set,
center frequency adjustments are not
critical. Resistors are used to lower

known steps,

circuit @’s for wide band responses.

Testing the discriminator with an
ordinary signal generator is accom-
plished by setting the unmodulated
signal of the test oscillator to the cor-
rect i.f. frequency. With this as the
discriminator input, a high impedance
d.c. voltmeter or VTVM is used to
measure output of the stage. If the
discriminator is adjusted correctly
(the usual variable is the secondary
tuning condenser) the output should
be zero. Attention is called to the fact
that in using any voltmeter for this
measurement, it is necessary to be cer-
tain which diode cathode is grounded
or if the output center tap is grounded.
(See Fig. 1.) This would affect the
ground reference level and interpreta-
tion of the readings. By varying the .
frequency of the test oscillator in
it is easy to record the
stage output voltage versus frequency.
The discriminator is identical in de-
sign to an automatic frequency con-
trol circuit.

The limiter stages are adjusted so
the peak voltage of a normal signal
will be a slight amount above zero
bias so that clipping action takes place
because the grid is driven positive.
This.is accomplished by grid leak bias-
ing on a sharp cutoff pentode or in
some cases a series grid resistor in
combination with normal resistance
coupling, acting as an overdriven am-
plifier. Although there are many types
of limiter circuits, basically, they all
operate as Class C amplifiers relying
on grid current to supply the proper
bias for the clipping operation. There
is nothing specific which can be said
to cover all kinds generally. With ref-
erence to the one shown in Fig. 2, it
may be seen that one simple way to
check if the stage is functioning at all
is to measure the d.c. voltage across
the grid leak combination. Beyond this

An American G.I. in Foggia, Italy. operating captured German anti-aircraft
fire-control radar, and wearing a German helmet, portrays the feeling of frus-
tration which must have gripped the Nazis when the allies started using jam.
ming devices which included thin strips of tinfoil, shown in the picture. Mil-
lions of these strips, known as “Window" or “Duppel” were dropped by Allied
bonibers and returned echoes which confused the German anti-aircraft radars.

www americanradiohistorv com
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ANODIZING
PARKERIZING
OXEDILING
FLUQRESCENT
PHOSPHORESCENT
DECORATED GLASS
GLASS DIALS
DECORATED PLASTICS
FORMED DLASTICS

RADIO TUNING UNITS:

REMOTE - CONTROLS

*cBnNﬂME

Mareh, 1916

INFIN!METALCRAFT

3701
CHICAGO 13,

INCCRPORAT D
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FOR ELECTRONIC COMPONENTS
AND FINE METALCRAFT

CNGINEERING
CTCH TN G
LITHOGRADHING

EMBOSSING

ENGRAYING
STAMDANG
ALUMINUM WELDING
& HEAT TREATING

CASSEMBLIES
SOLDERING

METAL FINISHING

pLAT I NG

RAVENSWOOD AVENUE

ILLINOIS |
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SOUND REPRODUCTION

appreciate

An amplifier to satisfy the most discrimi-
nating judge of sound equipment. Any
woy you look of it, or listen to it, you'll

at its BEST

this powerful piece of sound

engineering.

MODEL KX-30
30.WATT AMP.

"'HE Newcomb range of tone effects
far exceeds usual amplifier perform-
ance. Overload and volume level indi-

cators guide operator when not in

position to hear loudspeakers. Master
volume control regulates overall volume Exclusive plug-in tran
without disturbing balance between var-
ious input mixer controls. The protec-

tive keylock cover prevents accidental

misadjustments.

AUDIO PRODU

MANUFACTURERS

‘CONVENTIONAL AMPLIFIER

Keyboards indicate Newcomb superiority,

changing standard high impedance in-
puts to low without fewiring.

Write for specifications of complete 4
line of Neweamb amplifiers.

sformer permits

Q uy AL

CTS CO.

lagged

HEXACON

ELECTRIC
SOLDERING g

lillustrated)

IGH-QUALITY, LONG-LASTING SOLDERING IRONS

91

the big johs

TYPE P-150

for

Follow the leaders—and
use HEXACON! For rugged,
heavy duty work or for light in-
tricate work . , . here's the an-
swer. One reason is ''Balanced
Heat''—dissipating excessive ele-
ment-impairing heat—and mini-
mizing element burn-outs and tip
replacements. Another is their
lightweight. Literature is avail-
able describing the complete
HEXACON line of screw tip and
plug tip irons from 40 to 700
watts, and with tip diameters
ranging from %" to 13,”

HEXACON ELECTRIC CO.

119 W.Clay Ave., Roselle Park, N. J.

cd
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there is no easy method of using a me-
ter to get the complete picture as the
operating point and load line data
would be needed. The stage might be
performing as a Class C amplifier be-
low the operating point for which the
limiter was designed. It is possible to

| use an oscilloscope whose range is ad-

equate to operate directly with such
high frequency inputs and observe in-
put and output wave shapes. Most

| scopes do not have this frequency

range; however, a test oscillator can
be used and heterodyned against lim-
iter input in a mixer stage which will
provide the same wave form at any
desired lower frequency within the ca-
pabilities of the available scope. Then
the output could be observed in a sim-
ilar manner.

Because the limiter stages require
a given minimum signal, usually one
or two r.f. amplifiers are employed to
have ample gain throughout the set.
The r.f. sectiorf is not used with the
idea of image suppression, but to pro-

| vide a higher gain and improved sig-

nal-to-noise ratio. The first stage in
any receiver determines the noise in-
troduced by the receiver -itself, and it
has been found that an r.f. amplifier
is quieter than a mixer stage fed di-
rectly from the antenna.

One salient feature of an FM set is
the excellent noise suppression action
in the over-all system. Noise voltages
regardless of source can be thought of
as being both AM and FM. In an AM
receiver, the AM noise components
add directly to signal amplitudes and
are amplified right along with the sig-
nal and heard in the output. In an FM
system, however, the AM noise com-
ponents are completely eliminated by
the use of limiter stages and a bal-
anced detector. The FM noise compo-
nents can not be eliminated, but are
minimized by increasing the amount

| of frequency swing for a given signal,

|
|

thus insuring a very high signal-to-
noise ratio.

In general, the practice of using in-
struments and oscilloscopes carelessly
must be avoided. Inasmuch as the fre-
quencies involved in the if. sections
are on the order of 5 to 10 mc. and
carriers much higher, ‘'a very small
circuit element can drastically affect
set operation. For example, the react-
ance of a 5 upfd. condenser at 100 me.:

1 1
X, == ==
2rfC 2r X 100X 108 X5 X 1012
108 1000
= — = 318w
1000~ s

or practically a dead short. Many in-
strument input capacities are consid-
erably higher than a wufd. so the sug-
gestion to carefully select points in the
circuit for the use of test equipment
measurements cannot be too strongly
emphasized. In any balanced circuit,
such as a discriminator, it is especially
hazardous to disturb tuned elements
with test leads. It is quite possible to
change resonant tuning to such an ex-
tent that the circuit will not even ap-

RADIO NEWS
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Myron E. Kluge, President of Kluge Electronics, Inc., proudly presents io
the radio amateurs of the world @ new sensation in radio history, The
CALIFORNIA KILOWATT—a ‘“‘one package’ 1000 watt amateur radio
station designed and engineered ko bring amateur radio out of the
attic and the shack and into the living room,

About the size of an ordinary desk, the CALIFORNIA KILOWATT is
simply and beautifully designec #o fit into your den or living room as
neatly and harmoniously as an additional piece of furniture with no

clutter or mess. K is completely sel-contained with nothing to be added.

Kluge Electronics, Inc., is the first to conceive, design and produce this
remarkable contribution to modern radio. Among the special Kluge
features designed into the CALIFORNIA KILOWATT are:

1. A California Kilowatt transmitter with an amazing new tube devel-
opment—5 band operation with variable frequency control in each
band—phone or CW at the throw ef a switch—110 or 220 volt operation;

2. Provisions for your choice maka of receiver;

March, 1946

disiributors. Write or wire Kiluge Electronics, Inc.

® Photographic view of the
CALIFORNIA KILOWATT
in open position and ready to
transmit or raceive,

7/e KLUGE fﬂ/%gﬂm LetonwaZ?Z”

3. Built-in speaker~-(high
fidelity remote speaker also
available);

4. Built-in frequency moni-
tor—all band crystal con-
trolled;

5. Built-in world time clock;

6. Muminated world map

with cork backing;

7. Price—the complete CALI-
FORNIA KILOWATT Station
costs far less than you would expect to pay for a transmitter alone.

Premiere showings of the Kluge CALIFORNIA KILOWATT will be held
in key cities soon throughout the nation by America's leading whole-
sale distributors. For additional information about the CALIFORNIA
KILOWATT write to Kluge Electronics, Inc., Dept. F1, 1031 N, Alvarado
Street, Los Angeles 26, Calif.

The CALIFORNIA KILOWATT

in closed position

A fe'w territories are still available to qualified

o
sl
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. . . for years,
the advertised
and practiced

policy of the
TERMINAL
/eaclio Cor/)oraﬁon

wad - L] L]

To maintain a complete stock

1.

of all standard, quality radio
parts and equipment.

2 Anticipate the demand by
°

being first with new products.

Fill and ship all orders the

3.

same day they're received.

4 Guarantee every item we sell
*

despite its low price.

E have alwavs taken great per-

sonal pride in giving efficient serv-
ice and seein our customers happily
satisfied.

Some of our customers who have
ordered such critical items as test equip-
ment, communications receivers and
certain types of transformers and tubes
often have had to wait weeks until we
could fill their orders.

We want vou to know that we are
doing our best to fill all orders and
hope that conditions will soon return
to normal and permit us to again give
vou the fast-action service for which
Terminal is famous.

About our catalog—we have decided
to wait until we know more completely
what’s available and the cost. Just as
soon as we start to recetve an uninter-
rupted flow of radio equipment, our
catalog will herald the great news. Why
not drop us a card to be sure you're on
our mailing list?

Meanwhile, we still say — IT'S

TERMINAL FOR BETTER BUYS
AND TOP-NOTCH SERVICE!

85 CORTLANDT ST.

N. Y.7, N. Y.
WOrth 2-4415

proach its normal operation. In other
words information taken on these tests
would either be subject to great error
or entirely false. The only solution is
to use instruments carefully at points
where they will cause the least amount
of disturbances or interaction. At high
frequencies dielectric losses increase
which demand use of insulating mate-
rials designed especially with low loss
characteristics. Distributed capacity
of circuit elements, sockets, and leads
are important and require more rigor-
ous design and manufacturing quality.
For low radiation feeders coaxial ca-
bles are used, and in the set proper,
shielded cabling is used extensively.

For emeregncy FM reception, an AM
receiver may be used, providing the
r.f. section can be tuned to the carrier.
This is done by detuning an i.f. stage
so that the FM signal when in the if.
section is on the portion of the reso-
nance curve which is fairly linear. A
frequency deviation from this point
will give an audio output proportional
to frequency changes. Since AM stages
are highly selective, very few of the
FM side bands are amplified and con-
sequently the output is quite distorted.

A brief attempt has been made to
discuss the differences in AM and FM
receivers and what problems will come
up with regard to servicing them. Un-
til there are many more sets in opera-
tion service data will not be abundant.
Test equipment designed exclusively
for FM equipment is in the engineer-
ing and development stage today. For
the present, regular shop equipment
can do the jub satisfactorily until more
specialized testers are available.

The future holds unlimited possibili-
ties for the radio repairman. His serv-
ices will be more and more in demand
as improved and more complicated sets
are produced for home and industry.

—30~

Captured German “Wurzburg” anti-air.
craft fire-control radar being tested by the
15th Air Force in Italy. Tests proved

that these radars which represented a
billion dollar investment operated at only
25% of normal effectiveness as a result
of Allied countermeasures, consisting of
metal foil strips and jamming transmitters.
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Practical Radio Course
(Continued from page 47)

dyne oscillator) at all frequencies ex-
cept the particular one for which the
temperature coefficient of the ceramic
capacitor is chosen. The reason for
this is as follows:

In a fixed-frequency circuit, the tem-
perature coefficient of the ceramic
trimmer capacitor across the main tun-
ing capacitor may be chosen so as to
compensate for the latter's tempera-
ture-induced change in capacitance, or
the change in inductance of the tuning
coil, (subject to the present limitations
of available temperature coefficients of
commercial ceramic capacitors, and
the characteristic of the variation of
main tuning capacitance or inductance
with temperature that must be com-
pensated). However, in a variable-fre-
quency tuning circuit lumped chanpges
in inductance or capacitance exert a
varying compensating effect, over the
frequency band covered by the circuit.
Only at a single resonant frequency
is it possible to compensate exactly for
a change in lumped inductance by
means of a single lumped capacitance.
At all other frequencies the compen-
sation effected will not be the exact
amount required. The resulting drift
will increase as the resonant fre-
quency of the circuit is increased, as
the percentage change in lumped in-
ductance increases, or as the frequency
changes from the corrected frequency.
Thus, a circuit which has been capaci-
tance-compensated at 500 kc. for a 0.1
percent change in inductance will have
a frequency error of 0.15 percent at
1000 ke. True compensation of induc-
tance changes at all frequencies is pos-
sible only by equivalent inductance
changes rather than by capacitance
changes. Only then will the correction
characteristic be such that it follows
up the undesired frequency shift at the
same rate that it changes with tem-
perature. Despite this, oscillator drift
compensation by means of ceramic ca-
pacitors is widely used because it is
simple, relatively inexpensive, and does
help materially.

Some idea of what can be accom-
plished by tuning circuit design refine-
ments and the proper use of compen-
sating capacitors in the tuned circuits
of oscillators, can be gained from Fig.
1. Curve (A) represents the observed
frequency drift (decrease) character-
istic with time, of the oscillator in an
early model all-wave superheterodyne
receiver that exhibited annoying tun-
ing drift characteristics on the high-
frequency bands as the receiver
warmed up. The measurement was
made with the receiver tuned near the
high-frequency end of the short-wave
band which includes 15 and 18 mega-
cycles. The frequency drift in kilo-
cycles per second is plotted against
elapsed time in minutes after the first
measurement of the oscillator frequen-
cy, which was taken as soon as pos-
sible after the cold receiver wac turned
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on. This curve represents, of course,
the most unfavorable condition of op-
eration; the drift at lower frequencies
on this same range, and on lower-fre-
quency ranges would be much less than
this. In fact, the drift in kilocycles on
any frequency range is generally pro-
portional to the cube of the oscillator
frequency.

Curve (B) illustrates the reduction
in oscillator frequency drift that was
effected by the elimination of all high-
loss dielectric materials (with their
accompanying varying dielectric con-
stants, etc.) from the coil form, wave-
band switches, etc., in the oscillator
circuits, and the use of a proper tem-
perature-compensating capacitor in
the tuned circuit. The drift occurring
in one hour was reduced to about 15%
of its original value. Still more marked
is the reduction in drift, and its sta-
bilization, after the first 15 minutes of
operation. Retuning the receiver once
at this point would suffice for many
hours of operation.

Further improvement in speed of
compensation could be obtained by any
means which would cause the temper-
ature of the compensating capacitor to
rise more rapidly during the first few
minutes of receiver operation. Loca-
tion of this capacitor in a position of
greater exposure so it would receive
more heat directly from the oscillator
tube would tend to produce this result.

Curve (C) in Fig. 1 illustrates what
careful design and temperature com-
pensation can accomplish in the way
of virtual elimination of frequency
drift almost from the time the receiver
is switched on. It will be noticed that
maximum frequency drift occurs with-
in approximately 8 minutes of a cold
start, and that further correction takes
place thereafter with the result that
the drift is almost completely elimi-
nated within 30 to 40 minutes.

Available compensating capacitors
are adequate to minimize the frequen-
cy drift of typical well-designed oscil-
lator systems to a satisfactory degree,
insofar as AM, FM and television serv-
ices are concerned. For example, in
one typical high - grade communica-

tions-type superheterodyne, the oscil-
lator circuits are individually temper-
ature compensated to hold frequency
drift to within 0.004% per degree Cen-
tigrade.

Use of Compensating Capacitors
in the Oscillator Tuning Cireuit

A typical example of the method of
applying a compensating type trimmer
capacitor having a negative tempera-
ture coefficient to compensate the tend-
ency toward frequency drift in the tun-
ing circuit of a commercial, manually-
tuned superheterodyne is illustrated in
Fig. 3. Notice that it simply replaces
the ordinary mica-compression type
trimmer that would ordinarily be con-
nected across the main oscillator tun-
ing capacitor C..

In Fig. 2, a suitable compensating-
type fixed capacitor, C, is employed to
compensate the tendency toward fre-
quency drift in the oscillator tuning
circuit of a push-button tuned receiver.
In this case, it also serves as the main
tuning capacitor for the iron-core type
oscillator tuning coils.

Use of Crystal-controlled
Oscillator

At this writing it is reported that at
least two manufacturers of push-but-
ton receivers for the standard broad-
cast band are interested in using a
quartz crystal to accurately control
and stabilize the oscillator frequency
for each push button, now that quan-
tity production of quartz crystals by
improved methods has greatly reduced
their cost.

One method of oscillator-frequency
control and stabilization that has been
proposed for push-button receivers is
illustrated in Fig. 4. A quartz crys-
tal of the proper frequency required
for oscillator operation (within very
close limits) to effect reception of the
particular signal frequency assigned
to the button is provided in the oscil-
lator leg of each push-button circuit.
In this particular circuit arrangement
the series resonance of the crystal is
used as the control factor for accu-
rately controlling the frequency of the

Fig. 4. Crystal-controlled oscillator circuit for push-button tuned receiver.
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oscillator circuit.* No adjustment is
required over a frequency range as
great as 2to 1.

It will be seen that one crystal, of
the proper frequency rating, is required
for each station selector push-button.

Crystal-tuned FM receivers have
been built, and crystals appear to offer
encouraging possibilities along this
line.

3See PRACTICAL RADIO COURSE.
Page 150, May 1945 issue RADIO NEWS.

(To be Continued)

Spotting Hurricanes
(Continued from page 45)

]
hurricane struck the Florida peninsula
with the suddenness and impact of an
earthquake-like tremor. Although the
99-mile-per-hour-wind spent its fury
about 172 miles south of the Orlo Vista
radar-hurricane-detection outpost-—
and about 30 miles northwest of
Miami—the fringe of the storm
threatened to sweep away the radar
sets, the canvas hut, and even the
radar crew of Captain Jack Mataza.
It seemed as if nature was putting on
a show for the special benefit of
weathermen and electronic crew sta-
tioned in the semi-tropical setting
around Orlo Vista.

To plot the path of the hurricane,
the radar equipment consisted of a
30-foot radar antenna mounted on a
tower close by, and two electronic sets
of the latest Army Air Forces design.
One ’scope or screen on the radar ap-
paratus-——the same device employed
on bombers for spotting enemy targets
at night or in fog—was used as a
height finder. 1Its pattern took the
form of a wiggly line oscillating or
moving to and fro from top to bottom
of the radar ’scope. The other was a
microwave, or finger-length radar
outfit, with an electronic radius sweep
of 220 miles and capable of affording
advance warning of an approaching
storm. It was a sort of early-bird-
catch-the-worm device.

It was on the morning of Septem-
ber 15-—and for 40 successive hours- -
when residents of Florida trembled in
their sand-filled shoes, when despair
was too mild a descriptive term, and
when property owners could visualize
their homes picked up as if they were
feathers by that impetuous and devas-
tating child of nature—the tropical
hurricane. The weather in the viein-
ity of Orlo Vista—where the A A.F.
Center radar crew was huddled in
their hut with the anxiety of deposi-
tors of a bank in a money panic—was
cloudy but reasonably calm when the
microwave radar set first intercepted
returning impulses or echoes from
southern Florida. Amidst a speckled
blue light on the round, black radar
’scope, line squalls in concentric arcs
were recorded as approaching north-
ward in the peninsula. By 8 o’clock
that night, the radar screen indicated
that each succeeding concentric arc
had a somewhat smaller radius of
curvature and at exactly two minutes

RADIO NEWS
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(2 watts).
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TYPE BT INSULATED Metallized RESISTORS
TYPE BW INSULATED Wire Wound RESISTORS

... the perfect combination for speedy, dependable servicing!

Almost any piece of carbon is a “‘resistor”. But a really good resistor,
scientifically designed to meet every requirement of exacting radio and
other elect-onic servicing, is something else again. For example, users
of the famous Type BT have found that IRC’s exclusive Metallized
filament-type construction is a far cry from ordinary resistors. Since the
beginning of Radio, this unique design principle has made possible far
greater stability, more rugged construction and complete dependability
in a very compact, low-cost unit.

Now, twd new BT types, the BTS and BTA, are available. Designed
to meet all the exacting requirements of modern servicing, they are con-
servatively rated at ¥2 watt and 1 watt, respectively, and incorporate all
the excellent characteristics of older, larger types in 2 much smaller,
more convenient size.

For greater stability and all-around efficiency in the lower ranges, the
IRC Type BW Insulated Wire Wounds are recommended. A stock of
these units and the Type BT in assorted ranges and wattages give you
the ideal combination to solve almost any servicing problem. ..
quickly and profitably.

The Resistor You Need .. . When You Need It !

Your local IRC Distributor now has quite complete stocks of BT's and
BW'’s, in standard RMA ranges, ready for you. You’'ll find him a depend-
able source (and a very cooperative guy) for all of the IRC products
shown on this page. He’ll also be glad to give you your
copy of IRC Service Catalog #50.
“““ FOR P[lfp

FOR BETTER-THAN-STANDARD QUALITY &
~

Sta e 0n

INTERNATIONAL RESISTANCE CO.

Dept. 20-C 401 N. Broad Street, Phila. 8, Pa.

Makers of more types of resistance units, in more shapes, for
more applications, than any other manufacturer in the world.,

March, 1946 101
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3 ranges.

INCLINED METER—f{or easier, more accurate
readings with less paralax.

HANDSOME APPEARANCE—Satin Chrome
panel, etched black self-explanatory mark-
ings, convenient controls, quarter-sawed
oak case, folding leather carrying handle.
Overall size 10 x 81" x 614",

LABORATORY ACCURACY—calibrated to
29, accuracy at plant, 5% accuracy guar-
anteed in field. An instrument of laboratory
quality and ruggedness priced within reach
of all who want the best!

Write today for FREE bulletin
giving Complete Details!

Electro-Magnetic Windings
R. F. Coils Sub-Assemblies

CINCINMHATI 23, Q.

1440 CHASE AVE,

102

to 10 o’clock the center of the at-
mospheric disturbance was identified,
beyond a peradventure, as 30 miles
northwest of Miami.

Shifting their vigils—Ilike war work-
ers in a factory changing from day shift
to night shift—Captain B. D. Douglas
arrived at the wood-and-canvas hur-
ricane-detection station to relieve
Captain Mataza. Meanwhile two pho-
tographers augmented the radar and
weathermen crew—the former operat-
ing cameras electrically as a means
of snapping the pictures of each radar
screen at regular intervals of 15 sec-
onds. Then it was reckoned that the
heart of the hurricane was traveling
at nine miles an hour in a curve that
would focus it immediately over the
hurricane-detection station.

The next day newspapers reported
the pattern of the storm on the radar
sets as resembling the figure siz. More
in technical details, the A.A.F. crew
reports that the general outline of the
storm was unmistakably clear on the
microwave set, the impulses or radar
energy being reflected in a superb
manner through the rain accompany-
ing the hurricane. Its shape was that
of the numeral six with clockwise tails
having a spiral effect. At one o’clock
on the morning of September 16, six
distinct tails were visible, three of
which were detached and traveling
northward in advance of the storm’s
center. Supposedly, these tails were
rain-carrying storm clouds, or line
squalls, eight to ten miles in width
and from three to five miles apart.

As the disturbance moved toward
Orlo Vista, 6 miles from Orlando, the
atmospheric conditions at the observa-
tion station grew in severity and the
winds attained a velocity of 70 miles
an hour—attended by pelting rain.
The radar crew, huddled in the frail
hut, ostensibly were worried about
the tenacious quality of the radar an-

tenna tower to withstand the high
wind and downpour of rain. As a pre-
cautionary measure, an anemometer
had been installed near by so that if
the radar antenna should topple, this
wind-recording instrument could at
least afford information as to how
great a velocity of wind such an an-
tenna could withstand.

At fifteen minutes to 4 o’clock, on
September 16, the so-called eye of the
storm was in juxtaposition of the hur-
ricane-detection station, having de-
toured by it as far as ten miles to the
west. This eye, the low-pressure area
in its center, measured 12 miles in di-
ameter. The absence of impulses or
echoes on the radar screens indicated
that there was no rainfall in the im-
mediate vicinity of Orlo Vista. The
height determining radar outfit dis-
closed that the thick cloud deck en-
veloping the eye of the storm extended
to a height, on an average, of 18,000
feet. The fury of the storm had di-
minished appreciably due to its travel
over land and subsequently the radar
’'scopes intercepted telltales of the
hurricane as it moved in a northeast-
erly direction, towards Jacksonville.

As previously indicated in this ar-
ticle, hurricane-detection by radio is
at least 18 years old, and even radar
was employed in August 1943 to de-
tect storms. Prior to that, technicians
of the U, S. Signal Corps had observed
impulses or echoes on their relatively
crude radar screens. However, such
manifestations had not been observ-
able as caused by thunderstorms. More
recently, the A.A.F. Center meteorol-
ogists have employed radar to track
storms, and to improve their technique
of detection. But the range and fury
of the September 15 hurricane (it sub-
sequently gathered momentum and se-
verely damaged Paris Island, S. C.)
plus its close approach to the Orlo
Vista radar station, added up fresh

A jeep-mounted mine detector set. the AN/VRS-1B, is designed to be operated with
the vehicle traveling from 3 to 5 miles an hour, sweeping a path six feet wide In
front of the jeep. The detector is designed to automatically stop the vehicle upon
detection of a metallic anti-tank mine. The mine is then located within this six
foot strip by lateral probing or by a portable mine detector. The detector consists
of a search coil assembly. the electronic circuits and the automatic stop system.
Electric power to operate the unit is supplied by the jeep’s battery. This detector
is essentially a 1000 cycle inductance bridge, with the search coils forming
one side of the bridge. Upon passing near a metallic object. the bridge is unbal-
anced, the resulting signal is amplified and used to activate the automatic stop
mechanism, which in turn stops the jeep. In order to increase the sensitivity.
the electronic circuits are designed to operate on the change of signal strength
and on a certain phase of the signal rather than magnitude of signal strength.
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COMPLETE, INCLUDING ATTRACTIVE
WALNUT CABINET — Diagram Furnished

All Parts Mounted
To assemble, all one needs is a soldering
iron and 30 minutes of your time.
Uses 6SA7 — 6SQ7 — 6SK7 — 25L6 — 25XU
or 12SK7 — 12SQ7 — 12SK7 — 35Z5 — SOL6

Your Cost — $16.95
LESS TUBES

C.D. MICA CONDENSERS .02

COMPLETE, INCLUDING ATTRACTIVE
BROWN BAKELITE CABINET.
Diagram Furnished — All Parts Mounted
APP SIZE 9x5x6 Inches — Uses 6S]7 — 6SQ7
— 6S]7 — 6SK7 — 25L6 — 2526 or 12S]7
— 128K7 — 35Z5 — 35Z86

Your Cost — $13.95
LESS TUBES

TERMS: 10% DEPOSIT WITH ORDER

Special Buys for the Amateurs and Industrials

SPECIAL HIGH VOLTAGE MICA CONDENSERS

— 600 V. WKGU D.C. TEST 1000 V. D.C. — Your Cost .12 cts.
C.D. MICA CONDENSERS .0004 — 2500 V. WKGU D.C. TEST 5000 V. D.C. — Your Cost .19 cts.

Portable Phonograph Kit

ATTRACTIVE ALLIGATOR COVERED
CABINET
COMPLETE WITH MOTOR — PICK-UP —
AMPLIFIER

SIZE: 14 x 71/2 x 19
Uses 6C5 — 25L6 — 2526

TONE AND VOLUME CONTROLS
Your Cost — $28.95
LESS TUBES

C.D. MICA CONDENSERS .0001 — 600 V. WKGU D.C. TEST 1000 V. D.C. — Your Cost
GENERAL ELECTRIC PYRANOL BASE MOUNTING —1 MFD.—500 Volts WKG.

.12 cts.

Your Cost $ .65

GENERAL ELECTRIC 2.0 MU-F — 600 V. D.C. BASE MOUNTING. __ . Your Cost 1.10
SPRAGUE — 4 MFD — 600 V. D.C. OIL UPRIGHT: Size (22 x 1%'x4) BASE MOUNTING. _____________ Your Cost 1.59
CORNELL DUBILIER — 8 MFD — 500 V. WORKING UPRIGHT ALUMINUM CAN. __ - Your Cost .95
CORNELL DUBILIER OIL — 10 MFD — 600 V. D.C. BASE MOUNTING. ~ Your Cost 2.10
CORNELL DUBILIER — 15 + 1SMFD — 450 V.W.TUBULAR .________ . ____ Your Cost 1.10
AEROVOX OIL COND. IN CAN — .5 MFD — (Size: 1Yo x 1x %™y . Your Cost .29
CORNELL DUBILIER OIL COND. IN CAN — 10 MFD 50 W.V. (Size 1% x%x1) . ____ Your Cost .34
SWITCHES TOGGLE TYPE PUSH TO MAKE _______ Your Cost .14
SPECIAL CLOSE OUT G.E. METER MODEL 40ARB17 Reading 2.5 0—2.5 M.A.—
25°-0—25 M.A. Two Readings ______ Your Cost 3.95
Attention: RADIO AMATEURS
SPECIAL VOLUME CONTROLS — NO SWITCH “SPECIAL” — OIL BATHTUB CONDENSERS
22 INCH SCHAFTS "STANDARD BRANDS" ALUMINUM CAN
1 meg — 200 M — 100 M — 500 M — 250 M — 60 M — 50 M O5MFD —600V. ____ Your Cost .08 cts.
4O0M—-20M_15M_10M —5M___Your Cost .18 cts. ea. 3x.05MFD —300V.DC. ___________ Your Cost .19 cts.
DUAL VOLUME CONTROLS — NO SWITCH 12 MFD — 600 V.. ____________ Your Cost .14 dis.
10M + SM/100M + 100M/10M -+ 75M/20 M + 3x22MFD—600V. _______________ Your Cost .39 cts.
20M/80 + 1000 _______ . _____ Your Cost .28 cts. ea. 15 MFD — 35 VOLTS WORKING ______ Your Cost .16 cts.
SPECIAL — IMMEDIATE DELIVERY — “PORTABLE BATTERIES — “FARM PACKS"
Manufactured by Nationally Known Manufacturer — “FULLY GUARANTEED"”
FARM “A B BATTERY PORTABLE “A“ BATTERIES

Stock Y Stock Your
N'g.c Voltage & Type  Size  List C%usjt _No Voltage & Type _ Size List Cost
782 1% Volt “A”, 90 Volt "B” 16x4%x6% 6.25 4.35 gL~ NEAVb T iEa]] LT W -1 B
114 1% Volt “A" 2%x2%x3% 60 42
PORTABLE “B“ BATTERIES 116 1% Volt “A” 3%x2%x3% 85 59
330 45 Volt "B” 4-1/16x2%x5% 1.50 1.05 118 1% Volt “A” 3.13/16x2%x5% 1.00 .70
430 45 Volt "B” 3.7/16x2%x4% 1.50 1.05 123 4% Volt“A”  3%x49/l6xl% .55 .385
530 45Volt B 1%x2%x4% 160 110 T118L 1% Volt“A”  10%x3%x1% 110 .77
T 830 45Volt“B” 3%x1-11/16x5% 1.50 1.05 "118SL 6 Volt "A” 10%x3%x1% 110 77

545  67% Volt 'B” 1%x3%x6%  2.20 1.60 1155 7% Volt "A” 3-3/16x1%x7 80 .57

10% WITH ORDER — BALANCE C. O.D.

(TRERT
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OU CAN safely trust Gen-
Yeral Industries Smooth
Power motors to deliver com-
pletely satisfactory perform-
ance in your phonographs, re-
corders and record-changers.
They’re compact, lightweight
yet sturdily built. Their uni-
form speed and quiet opera-
tion make them smooth as
velvet. Our comprehensive
line gives you a wide selec-
tion for your planning and fu-
ture requirements. For smooth
performance, standardize on

Smooth Power motors.

The General Industries Company

DEPT. M - ELYRIA, OHIO
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| findings as to the nature of violent

storms.

“It exclusively established, for in-
stance,” reports the A.A.F. Center at
Orlando, “that the forward right sec-
tor of a hurricane moving is the most
violent, contains heaviest rainfall and
squalls. Most important, however,
was the fact that the entire progress
of the hurricane, in its gradual curve
up Florida, had accurately been plot-
ted on a film. According to Colonel
Lloyd A. Walker, staff weather officer
for the A.A.F. Center and sponsor of
the experiments of September 15th
and 16th, high-frequency radar sets in-
stalled strategically throughout a
hurricane area, such as Florida,

| might revolutionize methods of fore-

casting and plotting these most de-
structive of all natural phenomena.”

The use of aircraft in tracking down
hurricanes in the Miami area was al-
ready an accomplished fact before
radar appeared upon the threshold.
Now, however, this scientific ally of
aviation—formerly flying out to sea
and meeting the storm—means that
stationary radar or television screen
can survey the location, extent, in-
tensity, velocity, and direction of thun-
derstorms and similar violent at-
mospheric disturbances in a radius of
at least 200 miles.

Radar hurricane-detection sets, such
as described in this article, will be em-
ployed to intercept storms 200 miles
away and by indicating their velocity
and course, enable operations’ officers

| at airfields to schedule airplane take-

offs and landings under auspicious
weather conditions and to take pre-
cautionary measures to avert damage
to aircraft on the ground. This was
demonstrated at Maxwell Field, Ala-
bama, about a year ago, when a radar
crew detected a severe tropical dis-
turbance speeding from the northwest

| at a velocity of 50 miles an hour. The

storm was then only 48 miles removed
from the air-base. Warnings were
telephoned instantly to other airfields
in the path of the oncoming hurri-
cane. Visual devices detected nothing
disturbing as to the weather outlook,
but the far-seeing penetrating eye of
radar gave cause for alarm and flying
operations were suspended at the Tus-
keegee Field. The identical storm SOS
was telephoned to the nearby Motion
airfield but some inexplicable “cross-
ing of the wires” of communication
facilities caused a misunderstanding
and flying schedules were not can-
celled at this Army Field. On the fore-
casted schedule, the tropical disturb-
ance struck with a vengeance. The
Tuskeegee Field suffered no damage;
the Motion Field had 27 airplanes
badly damaged and 13 members of the
crew were injured.

Ferreting out the nature of hurri-
canes, as well as tornadoes, and the
addition of other funds of information
about weather—the universal lan-
gauge—are in the offing, due to the
harnessing of the science of radar as
an ally of the science of meteorology.

B0~

www americanradiohistorvy com

This Month’s

SPECIALS!

Your Net

6 Volt 4 prong heavy duty vibra-
tor, List $3.9

10-12 tube pm\er transformer
6.3 V. winding 100 Ma .... 3.69

1” speaker case only for talk back
or P.A. systems

100 asst. 1 & 1% watt re51stors up
to 10% tolerance

New 6L6 metal tubes in ongmal
cartons .

New 6AGT and GACT

Headphones, S:gnal Corps,
ohm, List $10.

Telegraph Keys vmh cutout smtch
10 for ...

100’ pushback wire

LF. transformers 456 K.C

2500 mfd. 3 volt F.P. condensers

Volume controls with switch 1
meg for battery sets, 34” shaft

Toggle Switches S.P.S.T

Toggle Switches S.P.D.T.

Toggle Switches D.P.D.T. ...

006 1600 W.V. buffer condensers

8” black crackle speaker case,
size: 12”7 x 127

plus sh:ppmg charges

.69
2.45

.88
6o

8000

2.95
.95

Write for our sllustrated literature featur-
ing all types of radio parts.

Order from your jobber or write directs

Dept. C

ARROW RADIO CO.

2205 W. Division St. Chicago 22, NIl

Insicde Qacts
ROIE 707

PERMANENT MAGNET

l=—One-piece meta: diaphragm. Voice coii wound
on diaphragm.
2—Horn mounting accurately centered.
3—Pertorated die-cast palate.
4—Cadmium plated heavy-duty binding posts.
5—Flange molded to inner pole piece.
6—Outer pole piece of special alloy.
7—Heavy ALNICO permanent magnet.
8—Bowl of heavy gauge steel.
9—>Brass assembly nut binds all parts.
10—Inner pole piece made ot brass.
Write for circular RN-346 giving complete details.

ELECTRONICS DIVISION

UK,/
» 4 Industries

3120 MONROE 5T, TOLEDO &, OHID

RADIO NEWS
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TYPE 308A V.H.F. RECEIVER

V)

March, 1916

The Wilcox Electric Co. Type 308A Receiver is a tuneable super-
heterodyne receiver for aircraft, covering the range of from 108 to
132 Mc. It is particularly useful in aircraft applications involving
the reception of V. H.F. radio range, control tower, or company com-
munication signals. A degree of performance, equal in every respect
to that obtained with communication receivers operating in the
medium-high frequencies, is obtained by virtue of a radically new
approach to the problem of stability and amplification in tuneable

V. H.F. receivers.

Dimensions: Onze ATR Width
and Height, 151" Deep.

Weight: 21 pounds.
Connections: Rear mounted plug.
Input: 6o ohm Transmission Line.

Output: 500 ohm Dual Audio
Output.

Output Power: 300 Milliwatts.

Operating Voltage: 12 or 24
volts, D. C.

Selectivity: Designed for 100 Kc.
Channel Separation.

Spurious Freq. Rejection: 60
D. B. Below Desired Signal.

A.V.C.: Less than 9 D.B.
Variation from Output at
Rated Sensitivity.

Sensitivity: 3 Microvolts for 300
Milliwatts OQutput.

S/N Ratio: 4/1 in Voltage at
Rated Sensitivity.

Frequency Range: 108-132 M,

WILCOX ELECTRIC COMPANY, INC.

Manufacturers of Radio Equipment

Fourteenth and Chestnut

Kansas City, Mo.

WwWwWWw.americanradiohistorv.com
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FOR EVERYTHING IN RADIO

Leo,W9GFA

r Fas t
II;ZIiver}’-'

Get Leo’s owns personal, sudden
senice on your radio and electronie
meeds.  Quick delivery, lowe:t
te.ms, liberal trade-in allowances.

SERVICE DEALER VERDS

WRL MULTITESTER

Steel case with
30-609% angle
Cat. No. 16-49%1
Less Leads ..

]
1 $18%
e
Handles AC DC Voltmeter, DO Milliammeter, high and Tow
range Ohmmeter. 3'* meter with sturdy D*Aronsval movement.
Size 515x8x3%.
A complete stock of tools, replacement parts, test equipment,
intercom and public address systems . . . everything for the
Drogressive service dealer.

FOR_EXPERIMENTERS

B mpanA)
PHONO AMPLIFIER KITS Al f'; 3
= 4 i
Complete with tubes. speaker. stamped f‘..r: =
chassis, and all resistors and condens- s 5
ers.
Cat. No. 7-271.......... $9.50 ea. Lots of 3, asgl

Crystal sets. Antenna Kits, Code Oseillator Kits, Transmitter
Kits, and many other items for the exPerimenter and radio
enthusiast.

Transmitting tubes, condensers, mikes
everything for the Ham. One of

the country’s largest stoecks of Ham

equipment. Write Leo, WIGFQ, to-

day, and be first with the latest. We

inite inquiries for special i

of all kinds.

For peak performance and more dol-
far for doilar value, get a WRL
Transmitter Kit , _ _ . designed in
Leo’s own laboratories . tested
and proven. Available in 15, 33, 70,
and 150 watt kits as well as kits cus~
¢om built to your own specs. Write
Leo today for complete detals, prices
and terms.

Here are Just a few of the many well-
known receivers offered by Leo:
Hallicrafters SX-25 ........ S. B

Hallicralters SX-28A
Echophone EC.1A .. .
Hammarlund HQ-129X ....$12
National NC-2-40C ........

Write for details of our trade-in plan
and easy terms !

NEW POST WAR

52 PAGE FLYER
52 pages packed with real buys in radio.
electronie, and general Ynerghandise. Write
for your free copy today.
Send Tor these exclusive jtems:
Tube and Circuit Book ......... ., 100
Giant Radio Reference Map (size

3%'xd1¢’) et

Handy Tube-Base Caleulator ..,%,,.,250
Dept. RN-3
COUNCIL BLUFFS, IA.
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J. €. FARLEY has been appointed con-
troller of the Radio Tube Division of
Sylvania with head-
quarters in Empo-
rium, Pennsylvania.

Mr. Farley joined
Sylvania in 1925
where he later held
a position in the ac-
counting depart-
ment and was then
promoted as radio
tube division cost accountant.

Mr.
Farley has also held the position of
manager of the Program Planning
Department, and assistant to the gen-

eral manager, Radio Division.
* * *

H. NORMAN MILLER, a member of the
industrial sales staff of the Westing-
house Electric Corporation at Port-
land, Oregon for the past 19 years, has
been appointed manager for the com-
pany in the Portland area.

Mr. Miller will succeed L. G. Fear,
who will act as the company’s special
representative in both the Seattle and
Portland areas. After serving in vari-
ous sales posts at East Pittsburgh,
South Philadelphia, Pa., and Mans-
field, Ohio, Mr. Miller was transferred
to Portland in 1926.

& * *
E. F. ERICKSON has been added to the
executive staff of Carter Motor Com-
pany of Chicago. Mr. Erickson will
serve as Purchasing Agent for the
company.

Mr. Erickson has received his hon-
orable discharge from the U.S. Army
Paratroopers recently. He landed in
France on D-Day and was later
wounded. He received the Purple
Heart for this action.

* * *

D. G. CALLANDER of Callander-Lane
Company, Columbus, Ohio, has been
appointed area dis-
tributor for Strom-
berg-Carlson Com-
pany’s line of home
radio and televis-
ion receivers.

Mr. Callander has
been associated
with the major elec-
trical appliance
business in the Ohio area for the past
eighteen years. The other partner,
R. H. Lane, has also been associated
with the appliance business in that
area.

* % *

THE CANADIAN RESEARCH INSTITUTE
has recently acquired the building for-
merly known as St. George House, at
46 St. George Street, Toronto 5, On-
tario.

The new building supplies double
the former laboratory space available

www americanradiohistorvy com

to the company. The electrical and
instrument laboratories have been
completely redesigned and stream-
lined in anticipation of a postwar in-
crease in business. The company makes
a line of radio service equipment.

% * *

EDWARD J. COHEN has just announced
his resignation as vice-president and
general manager of the Insuline Cor-
poration of America in order to be-
come an associate and co-partner of
J. J. Perlmuth & Associates of Los
Angeles, manufacturers’ sales repre-
sentatives.

Mr. Cohen has been associated with
I.C.A. for twelve years. The Perlmuth
organization represents I.C.A. on the
West Coast.

* * %

E. J. DYKSTRA has been named district
manager of the Chicago area for Ben-
dix Radio, division
of Bendix Aviation
Corporation, ac-
cording to an an-
nouncement by L.
C. Truesdall.

Mr. Dykstra was
formerly with
Farnsworth Televi-
sion and Radio Cor-
poration as east-central division man-
ager. As Chicago district manager,
Mr. Dykstra will direct the sales of
Bendix Radio’s new line of AM-FM
radios and radio-phonographs in
northern Illinois, Wisconsin, and Min-
netota.

* * *

PORTER TURNER has been named Field
Engineer in the New York and Phila-
delphia territory representing the Al-
liance Manufacturing Company of Al-
liance, Ohio.

Mr. Turner was formerly a Sales
Engineer with the company for eight
years before taking a leave of absence
to serve with the Merchant Marine.

Mr. Turner’s office headquarters will
be located at 401 Broadway, New
York, New York. The company man-
ufactures a line of miniature electric
motors for remote control and actua-
tion, in addition to a line of motors
to drive turntables, record changers
and radio tuning devices.

* * *
CYRUS T. READ, veteran radio amateur,
was elected president of the Hamfes-
ters Radio Club, Inc. of Chicago, the
local affiliate of the American Radio
Relay League.

Other officers elected include: How-
ard Hinman, vice-president; Clarence
Zornes, recording secretary; Lawrence
Gross, treasurer; Harry Gartzman,
financial secretary; and Edward Cos-
tello, sergeant-at-arms. The retiring
president, William S. Soich, becomes

RADIO NEWS
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THERE IS ONLY ONE

RIGHT WAY TO TRAIN
— FOR TELEVIMON

F i rs t See Television.

sec@nd Learn television from engineers who work in the industry.

(] » . . . . .
Third Train with real up-to-the-minute television broadcasting and
receiving equipment. Be expert in servicing, operating, and
engineering, so that you are capable of taking a job in the

industry.

Fi“iS!] By working with real television studio production experts
with actual performances and with television manufacturing
engineers in a large, up-to-date laboratory, so that you can
become expert in the branch of television you are most ca-
pable of following. This is the right way to get into television
and the way of

AMERICAN TELEVISION LABORATORIES., INC.
433 E. Erie St., Chicago 11, Illinois

W here there are day or evening classes, full or part time

A NATIONAL ORGANIZATION
APPROVED FOR GI TRAINING

AMERICAN TELEVISION INSTITUTE

Division of American Television Laboratories, Ine.
433 E. Erie Street
Chieago 11, Ilinois

i

J Please send me information regarding television training.

I

[

1 NAME oovvviennnaaccnacroraensanns [ 05 1

i

]

! Address ...occcvvvinececiocannann Stale cvvveveccnnnacacocnnnorancans
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AVAILABLE!
Postwar
2 Post
RECORD-
CHANGER

In luxurious
brown leather-
ette portable
case, 15" L, x
15”7 W. x 10"

PP . F

D. Latest electronic developments make this
modern record-changer the finest on the mar-
ket today!
List price irdiahliasiss
Dealer's net ........eccaen

$49.95
29.97

Portable Phonograph case, of sturdy durable
plywood, in handsome brown leatherette fin-
ish. 1lnside dimensions 16%” long, 14" wide,
19%” hfigh.b Has blank I:lotor boadrd. As il-
ustrated above. specially price

e b e L ° $6.95
Portable Pho-
nograph case
in brown leath-
erette covering.
Inside dimen
sionsg 171"
long, 13” wide,
7% " high. Has
blank motor
board and
opening for
speaker. Asil-
lustrated at
left, specially
priced at......

$7.95

i
Also blank table cabinets of walnut veneer in
the following sizes, with speaker opening on

le{hf)ront side: (*Note: *7 has center speaker
grill.

2] — 84" Lx5%” Hx 4”7 D $1.95
#2 —10/4" Lx aé" Hx 57 D $2.75
23 —Ig&" Lx7%” H=x 64" D $3.25
#7%—(034" L=x 7" Hx 54" D $2.50
TR =177 Lng” Hx 93~ D $4.50
a2y =21 Lx94” Hxl!0S" D$5.50

* Zpeaker Opening in center of front side.
Cabinets available in ivory color and Swedish
Modern. Write for prices.

All types of radio cabinets and parts are
available at Lake’s ower
prices. A large stock is listed
in our catalog.

SERVICEMEN—RETAILERS
Join our customer list today.

Order from Lake!
You'll make no mistake!

Lake Radio Sales Co.

615 W. Randolph Street
Chicago 6, Il
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chairman of the executive committee.

The Hamfesters is one of the largest
amateur organizations in the country,
with a pre-war membership approach-
ing 500. Regular meetings were held
throughout the war period when ham
activities were at a virtual standstill.

* * *
H. F. YOTZ, formerly assigned to spe-
cial work with GECC during the war
period, has resumed
his position as man-
ager of the North-
eastern District of
the General Elec-
tric Credit Corpo-
ration. His head-
quarters are-located
at 30 Huntington
Avenue, Boston,
Mass.

Mr. Yotz joined the General Electric
Company in 1922 as an electrical en-
gineer and in 1934 became associated
with the GECC in a promotional ca-
pacity at the general office in New
York City. He was named manager
of the Boston office in 1937.

* * *
TECHTMANN INDUSTRIES has an-
nounced the removal of their factory
and offices from 828 North Broadway,
Milwaukee 2, Wisconsin, to 714 West
Wisconsin Avenue, Milwaukee 3, Wis-
consin.

The new quarters will allow for a
500% increase in factory and office
space.

* * *

HARRY B. SEEGER, formerly a repre-
sentative for American Phenolic Cor-
poration, passed
away suddenly in
Buffalo, New York.

Mr. Seeger repre-
sented Jensen Radio
Company of Chi-
cago, International
Resistance Com- :
pany, in addition to &
Amphenol in the
Buffalo territory. He was born in
Dorchester, Massachusetts, in 1902 and
entered the radio field as Sales Man-
ager and District Representative for
the National Union Radio Corpora-
tion.

At the time of his death, Mr. Seeger
conducted his own business as a Man-
ufacturers’ Representative, an organi-
zation which he founded in 1935.

* * *
JAMES M. BLACKLIDGE has been pro-
moted to the post of General Sales
Manager of the
Standard Trans-
former Corporation.

For the past nine
years, Mr. Black-
lidge has been as-
sociated with Stan-
cor in various ca-
pacities, including
the post of Sales
Manager of the Industrial Division.

Assisting Mr. Blacklidge in the Dis-
tributor Sales Division will be Earl
T. Champion, who was formerly asso-
ciated with Centralab of Milwaukee,

www americanradiohistorv com

while Burt O. Anderson will continue
to assist the new General Sales Man-
ager in the Industrial Division.

* * *
EDWIN M. PERKINS has been named
regional manager for Admiral Corpo-
ration of Chicago

Before joining
Admiral, Mr. Per-
kins was manager
of the Component
Section of the Chi-
cago Signal Corps
Production Field
Office. He has also
been associated
with the Clark Water Heater Division
of McGraw Electric Company.

Mr. Perkins will be assigned a terri-
tory in the near future to cover the
company’s line of radios and accesso-
ries, Dual-Temp and conventional re-
frigerators, home freezers and elec-
tric ranges. a9

L. R. O'BRIEN is the new general sales
manager of the Radio Receiving Tube
Division of Raythe-
on Manufacturing
Company of New-
ton, Massachusetts.

Mr. O'Brien joined
Ken-Rad Tube and
Lamp Corporation
in 1925 and he held
the post of director
of sales for Ken-
Rad until the company became a divi-
sion of General Electric.

Mr. O’Brien has appointed Ernest
Kohler and Curtis Hammond, both
formerly with Ken-Rad, to assist him
in sales engineering capacities at Ray-
theon.

* * *

C. EDWIN WILLIAMS has been ap-
pointed General Manager of the Cath-
ode-Ray Oscillograph and Tube Divi-
sion for the Allen B. DuMont Labora-
tories, Inc.

Mr. Williams, who comes to DuMont
after completing three years’ war
service in Washington, D. C., as Chief,
Transformer Unit, Radio and Radar
Division of the WPB, will make his
headquarters at the main offices of the
company in Passaic, New Jersey.

* * *
F. PRICE MERRELS has been added to
the staff of The Harry P. Segel Com-
pany, Manufactur-
ers’ Representa-
tives, of Boston,
Massachusetts.

Mr. Merrels at-
tended Yale Univer-
sity and has recent-
ly been discharged
from the US. Navy
after 5 years of
service. While in the service he spe-
cialized in radio and electronic appli-
cations.

He will be located at the Connecti-
cut branch of the company, with of-
fices at 179 Kenyon Street, Hartford.
His territory will include Western
Massachusetts, Connecticut, Vermont,
and Eastern New York State.

—B0—
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and terrific — are sitting on your

jobber's shelf. Sixty transformer
types that can “go places and do things”
. . . go into any repair job and do a
mechanic proud. But don’t take our word
as “gospel”. Next time you need parts,
make it a point to visit a Stamford “60”

S IXTY Stamford Transformers—tested

Copyright 1946, Stamford Electric P’roducts Co., Inc,

March. 19416

www americanradiohistorv com

jobber. Test one or ten or all sixty
transformers . . . you will find them
accurate as rated. Try them on your next
replacement jobs . . . you'll find them
reputation builders. For the address of

write: Stamford Electric Products Co.,f
Inc., Stamford, Connecticut.

(]
]
{
[
[}
'
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ELECTRICITY :usieils

® ONAN ELECTRIC GENERATING PLANTS
supply reliable, economical electric service for
electronics applications as well as for scores of
general uses.

Driven by Onan-built, 4-cycle gasoline engines, these power
units are of single-unit, compact design and sturdy construction.
Suitable for mobile, stationary or emergency service.

Models range from 350 to 35,000
watts. A.C. types from 115 to 660
volts; 50, 60, 180 cycles, single or
three-phase; 400, 500 and 800 cy-
cles, single phase; also special
frequencies. D.C. types range
from 6 to 4000 volts. Dual voltage
types available. Write for en-
gineering assistance or detailed
literature.

Model shown is from
W2C series, 2 and 3-KW.
60-cycle, 115 volt; pow-
ered by water-cooled 2-
cylinder engine.

D. W.ONAN oxns

2170 Royalston Avenue MINNEAPOLIS 3, MINN.

PRODUCTS

help the radioman

NEW LOW PRICED FLOGK
FINISHING SET

Includes:
@ Flock Spray Gun
and Brush.
& 2 Colors of Flock,
Undercoats, Thin-
ner and [Instruc-
# tions.
Flock Gun and Flocking Material

Also Available Separately
For full information write Dept. RN

WALTER L. SCHOTT CO.

BEVERLY HILLS, CALIFORNIA o CHICA:Q‘,O 5, ILLINOIiS

€STABLISHED 1893

THE HOPP PRESS, INC.

460 W. 34th STREET, NEW YORK I N.Y.
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International Short-Wave
(Continued from page 44)

(NOTE: Regarding Radio Levant,
frequencies are listed as 8.020, 8.030,
and 8.035 by reliable sources, but the
official schedules just received indicate
a frequency of 8.110 (37 meters); this
station has been operating with 3 kw.
power, but hopes soon to increase its
power to 10 kw., when it will operate
in the 50-meter band, according to
Swedish reports just received.)

* * *

NEWS FROM HCJB

From Reuben E. Larson of radio
station HCJB, “The Pioneer Mission-
ary Broadcaster,” Quito, Ecuador,
which station has been operated since
1931 by the World Radio Missionary
Fellowship, Inc., comes word that
“The Voice of the Andes” not only cel-
ebrated its 14th anniversary in De-
cember, but is now using 14 languages
(the last to be added was German).
HCJB has a tremendous worldwide
audience.

Having received suggestions from
listeners that they would like to help
in making tests on the possibility of
receiving the longwave and interme-
diate-wave transmission of HCJB, that
station was on the air with music and
special announcements, inviting all
who wished an opportunity, to tune in
to a special test program from 3 to 6
a.m. EST on February 3, on 308 m.
(974 kes.) and 73 m. (4.107). Those
who sent in reports on this special
transmission are to receive verifica-
tion cards; HCJB verifies all correct
reports.

By languages, Mr. Larson lists cur-
rent schedules of HCJB as: Arabic—
Saturday, 3-3:15 p.m. on 19-24-30 m.;
Czech—Wednesday, 4:30-5 p.m. on 19-
24-30 m.; Dutch—Sunday, 3-3:15 p.m.
and Friday, 4:30-5 p.m. on 19-24-30 m.;
French—Tuesday through Saturday,
4:15-4:30 p.m. on 19-24-30 m.; German
—Sunday, 3:15-3:30 p.m. on 19-24-30
m.; Greek—Saturday, 3:15-3:30 p.m.
on 19-24-30 m.; Italian—Saturday,
4:30-5 p.m. on 19-24-30 m.; Portuguese
—Daily, 8:30-9 a.m. on 19-24-30 m.;
and 8:30-9 p.m. on 24-30 m.; Quechua
—Sunday, 8:30-9 a.m. on 73-308 m.;

| Saturday, 3:30-4 p.m. on 24-19-30 m.;

Russian--Tuesday through Saturday,
4:00-4:15 p.m. on 19-24-30 m.; Sunday,
4-4:30 p.m. on 19-24-30 m.; Swedish—
Sunday, Tuesday, Thursday, 4:30-5
p.m. on 19-24-30 m.; Yiddish—Sunday,
3:30-4 p.m. on 19-24-30 m.; English—
Daily, 6:30-8 a.m. on 24-30 m.; addi-
tional on Sunday, 9-11 a.m. on 19-24-
30 m.; daily, 5-6 p.m. on 19-24-30 m.;
daily except Sunday, 9-10:30 p.m. on
24-30 m.; Sunday, 1:30-3 p.m. on 19-
24-30 m. and 9-11 p.m. on 24-30 m;
Spanish—Daily, 6:30-8:30 a.m. on 19-
73-308 m.; 6-8:30 p.m. on 24-30-48-73-
308 m.; daily except Monday, 8:30-
10:15 p.m. on 48-73-308 m.; Monday,
8:30-10 p.m. on 48-73-308 m.

English newscasts are scheduled
daily for 5-5:05 p.m. (relayed from the

RADIO NEWS
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United Network, San Francisco); and
Spanish newscasts are (NBC) heard
Sunday at 5 p.m.; daily at 7 p.m.; and
daily except Sunday, 9 p.m. However,
at 6 p.m. daily I have recently been
hearing local news from the govern-
ment of Ecuador read in English at
6 p.m. EST, also. (I have recently
heard the 48-meter band transmitter
around 10 p.m., some evenings in Eng-
lish, although it is scheduled in Span-
ish.)

Frequencies of HCJB transmitters
were listed by Mr. Larson as: Local
Longwave--308 m., 974 kec.; National
Shortwave- 73 m., 4,107 kc.; 48 m,,
6,240 kc.; Continental Shortwave—30
m., 9,958 kc.; 19 m., 15,115 kc.; Inter-
national Shortwave—24 m., 12,455 kc.

Mr. Larson pointed out that Quito
Time is equivalent to EST.

* * *
SWEDISH SCHEDULES NOTED

From Lennart Ekblom, Stockholm,
Sweden, comes the following sched-
ules of the SW transmitters of The
Swedish Broadcasting Corporation:
Sundays-—SBT, 15.155, 2:45-7:55 a.m.;

8:15 a.m.-2:15 p.m.; SBP, 11:705, 89 |

pm.; 2:45-7:55 a.m.; 8:15-10 a.m.;
SDB2, 10.780, 11 a.m.-5 p.m.; SBU,
9.535, 8-9 p.m.; 1:30-5 p.m.; Weekdays

SBT, 15.155, 6-650 a.m.; 10-11 a.m.,
11:05 a.m.-1:15 p.m.; SBP, 11.705, 8-9
pm.; 1:45-2:10 a.m.; 6-6:50 a.m.;
SDRB2, 10.780, 11:05 a.m.-5 p.m.; SBU,
9.535, 1:30-5 p.m.; 8-9 p.m.

Above schedules were as of Decem-
ber 8, 1945; it is reported in the East
that SDB2 has been replaced by an-
other transmitter, although frequency
of this replacing transmitter was not
reported.

Mr. Ekblom comments that The
Swedish Broadcasting Corporation has
not used QSL cards before, “but they
will soon be ready to do so.” He gives
address as: Swveriges Radio, Stock-
holm, Sweden.

*® * *
NEWS SCHEDULE OF "AIR"

Direct from All-India Radio, Delhi,
we have received the following sched-
ule of English newscasts: 5:30-6 p.m.

-6.190, 7.210; 9:45-10 p.m. — 6.190,
9.590, 7.275, 9.680; 10:30-10:45 p.m.—
15.190, 15.160, 17.830, 15.350, 11.870;
12:30-1 a.m.—15.190, 15.350, 11.870;
1:30-1:45 a.m.—15.160, 17.830, 15.350,
11.870; 3-3:10 a.m.—7.290, 7.275, 15.290,
9.680; 4:30-4:45 a.m.—9.590, 7.290,
15.290, 15.350, 11.870; 6:30-7 a.m. (this
period is titled “The Voice of Britain
Calling the Far East” from Delhi)—
9.950, 11.760, 15.160, 7.275, 15.350, 11.870.
(Is heard well in most parts of the
country on several of these frequen-
cies.) 8-8:10 a.m.—4.960, 11.710,
7.275; 9:30-9:45 a.m.— 7.290, 9.630;
10:50-11 a.m.—7.290, 6.190, 3.495, 6.100,
7.275, 7.240, 9.670; 11-11:10 a.m. (BBC
news relay)—6.190, 7.210, 6.100, 7.240,
9.670.

According to The Indian Listener,
official publication of “AIR,” English
newscasts are supplemented by news
in Hindustani, Punjabi, Bengali, Ta-
mil, Telugu, Malayslam, Marathi, Gu-
jarati, French, Tonkinese, Cochin-Chi-
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nese, Burmese, Kuoyu, Amoy, Cantonese, Thai, Japanese,
Italian, Pushtu, Persian, Afghan-Persian, Arabic.
* * *

CHINESE LIST

Ying Ong, Phoenix, Arizona, U.S. representative of the
Central Chinese Broadcasting Administration (Chung-
king), has just sent us the following latest Chinese station
list: XGOA, 5.918, Chungking, 7.5 kw., 7-8 p.m. with
English news at 7:30 p.m.; 2-11:30 a.m.; XGOY, 11.900,
Chungking, 35 kw.. 7-8 p.m.; 5-6:30 a.m.; English news
at 7:30 p.m. and 5 a.m.; XGOY, 7.153 and 6.128 (believed
now to be changed to 6.134 or 6.135 to get out from under
KRHO, Honolulu, on 6.120), Chungking, 35 kw., 6:35-10:30
a.m. in dual; the 6.128 (actually 6.135) transmitter contin-
ues to sign-off at 11:40 a.m.; XRRA, 10.260, 6.100, 7.380,
Peiping, 10 kw. and 5 kw., no schedule given; XUPA, 9.695,
Taiwan, 10 kw., 6-7:30 p.m.; 11 p.m.-12 midnight; 5-9:20
am.; XPSA, 6.990 (believed to be actually on 7.010),
Kweiyang, 10 kw., 12:30-1:35 a.m.; 6:30-10 a.m.; XGOB,
9.540, Nanking, no schedule given; XORA, 11.780, Shang-
hai, 4 kw., 6:30-10 p.m.; 11 p.m.-10:30 a.m.; XGOL, 10.000
(reported to be actually on 9.997), Foochow, .2 kw., 11:30
p.m.- 1 am.; 5-9 a.m.; XTPA, 11.650, Canton, 5 kw., 7-9:15
a.m.

English newscasts are listed for XGOY on 7.1533 and
6.135 at 7:30 am. and 9 am. Other Chinese stations
scheduled during the news period at 9 a.m. generally relay
XGOY's English news at that time.

Mr. Ong listed BCB stations in China as XPRA, Kun-
ming, 690 ku., 50 kw.; XMRA, Lanchou, 820 kc., 10 kw.;
XGOB, Nanking, 680 kc., 10 kw.; XLPA, Changsha, 955
ke., 930 ke.; XLRA, Hankow; XKPA, Shansai; XOPB,
Hangchow; XRPC, Tsingtao; XLPC, Nanchang, 1,080 kc.,
3 kw.; Mukden, 1,080 kc., 100 kw.; and XGOG, Chengtu,
560 kc., 10 kw.

* * *

VPO DATA

From the engineer of Cable and Wireless (West Indies)
Limited, B.M.L.A. Buildings, Beckwith Place, Bridgetown,
Barbados, B.W.I,, comes word that the VPO transmitters
at Bridgetown are ‘“occupied with telegraphy and inverted
telephony” and “it is only when especially requested to
broadcast that we do so, and then it usually takes the form
of a programme transmission to the B.B.C.”

¥* * *
VLA FREQUENCIES

Call-signs, wavelengths, and fregencies of the new VLA
series of transmitters of Radio Australia now being used
are: VLA, 41.21 m., 7.28; VLA4, 25.49 m., 11.77; and VLAS,
19.74 m., 15.20; location of these transmitters is Sheppar-
ton, near Melbourne, Victoria.

* *® *
NEW

CKLO, 9.630 (31.15 m.), Sackville, N. B,, is another sta-
tion of the International Service of the CBC just added
to the European Transmission, 3:15-7 p.m. EST; uses 50,-
000 watts power; news is at 4:45 and 6 p.m.; signals not
too good due to interference. (Howe) The CBC’s Interna-
tional Service is now sending out very attractive verifica-
tion cards. (Gonder, Balbi)

Radio National Belge, Brussels, Belgium, 11.893 or 17.845
(heard lately on 17.845 only) has sent a verification; uses
5 kw. power, on 7-8 a.m., 11 a.m.-12 noon to Belgian Congo;
studios and address for veris, Brussels. (Howe)

A number of new Chinese stations are now on the air;
XGOL, listed as 10.000, Foochow, is reported heard on
West Coast on an actual frequency of approximately 9.997.
Changes in Chinese and Indian stations, in particular, are
occurring almost daily. (Howe)

ZAA, 7.850, Tirana, Albania, is being heard to 3:20 p.m.
and is in English, 3:10-3:20 p.m. (Howe)

Berlin, Germany, is being heard (since December 5), was
on 6.080, but has moved to 6.030; Berlin is also reported on
6.220; both transmitters are believed to be in the Russian
Zone of Occupation. (Howe)

NTH, Trondheim, Norway, 7,240, was on the air in De-
cember testing; may be heard again soon; operated by the
Norwegian Technical University; verification card has been

RADIO NEWS
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received from this station. (Ekblom)
Another Swedish report indicates this
station has been testing, 8-8:30 a.m.and
5.5:30 p.m., asking for reports; also on
14.600, 8-8:30 a.m.; Swedish listeners
report this station was also heard on
6.210 and that it announced as “Uke-
senderen N.T.H., Trondheim.” (Howe,
Skoog)

Call of Radio Congo Belge, Leopold-
ville, Belgian Congo. on 6.295, may be
OTJ, heard weakly 11:30 p.m.-2 am.
and 2-4 p.m.; OTM2 is the listed call
of Leopoldville on 9.380; complete
schedule of OTC, 9.745, also Leopold-
ville, is 1-4:30 and 5-11:45 p.m. with
news in English at 7:15, 8:10. 9 and
11:30 p.m. (these last from the BBC).
The correct call of the 17.770 channel
of Leopoldville is OTC5, heard 5-9:30
a.m. 11:30 a.m.-1 p.m.; English news
i heard at 8:30, 9:25, and 11:30 a.m.;
fine signal here.

CE®615, 6.152, Santiago, Chile, has re-
turned to the air.

XGTA is the postwar call of Canton,
China, on 11.650, not XGKO.

OLR3A, 9.550, Prague, Czechoslo-
vakia, is reported with an evening
transmission to North America, heard
Thursdays only, 8-9 p.m. in Czech and
English; comes on at 7:50 p.m. with
“fish horn” identification. OLR4A,
Prague, has irregular tests for the
BBC, 9:30-9:45 a.m. on 11.840.

La Voce Dell’ Italia, 6.025. Rome, is
scheduled 6-8:15 a.m., 10:30 a.m.-1:30
p.m., 3-5 p.m.; heard well in East, com-
ing on at 3:20 p.m. with bird chirping,
quite good around 3:45 p.m.

The Tokyo transmitter on 6.015
(probably JLR) which has replaced
JLG4, 7.550, relays WVTR with AFRN
programs, 12 midnight-4 a.m.

CS2WI is the call of the Parede,
Portugal, station on 12.400, according
{0 a veri received by Swedish listener.

® k%
CHANGES

KRHO, 6.120, Honolulu, Hawaii, is
now operating 5-10 am. (Howe)

The Paris Radio has made a number
of changes recently; the North Ameri-
can Service is now being heard 8:55-
10:35 or 10:45 p.m. on 11.845, 9.550
(new official frequency, this being the
only schedule on this frequency), and
11.886. The 11.886 frequency is also
heard to Latin America, irregularly,
6:30-8:40 p.m. and 5:30-6:15 am;
Paris is also heard on a new frequency
of 11.705, 5:30-6:15 a.m. Paris plans
to install two new 100-kKw. transmit-
ters during 1946. (Howe)

Cordoba, Spain, is being heard on
7.045, while Radio SEU, Madrid, is
back on 7.107 from 7.135. (Howe)

XGOY, Chungking, China, which
was buried under KRHO on 6.120 for
awhile, returned to its old frequency
of 6.135 on January 1, 1946. (Balbi)

CR6RC, Luanda, Angola, has moved
to 11.002 from 11.735, heard 2-3:30 p.m.
with 9.470.

LRX, 9.660, Buenos Aires, Argen-
tina, signs off at 10 p.m. weekdays,
heard going off at 10:40 p.m. on Sat-
urdays with an English announcement
followed by playing of a waltz.
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Latest schedule of Vienna, Austria,
on 6.195, is rtported as 12 noon-8 p.m.

COBQ, 9.250, Havana, Cuba, is on
Sundays now to 2:05 a.m. when they
sign off with “The Dance of the
Hours.” COCY, 11.740, Havana, was
off during the evening for awhile—but
is now heard again.

It is reported that TGX1, Guatemala,
has moved from 6.188 to 7.012 on Sat-
urdays only, 10 p.m.-2 a.m.

Latest frequency reported for CSW7,
Lisbon, Portugal, is 9.730.

* k%
East Coast Report

Albert E. Bromley, Toronto, Ontario,
Canada, reports ZOY, 7.050, Accra,
Gold Coast, heard 2-3 p.m. weak;
ZAA, 7.840, Tirana, Albania, heard

2:30-3 p.m., very weak; Sharq el Adna,
6.135, Jaffa, Palestine, 11 p.m.-12 mid-
night, fine signal; FXE, 8.020, Beirut,
Lebanon, heard at 12:30 a.m., sign-off
at 1:15 a.m. in French, good signal,
also heard at 2:30 p.m. Douala, Cam-
eroons, 11.525, heard once recently
very weak at 2:50 p.m., blotted out by
code at 3:05 p.m. Radio Rangoon,
6.040, Rangoon, Burma, heard at 6:50
a.m,, off at 7:20 a.m., good signal. Ra-
dio Macau, 7.525, Portuguese China,
heard with music at 7:25 a.m., soon
was inaudible. ZBW, 9.470, Hongkong,
Victoria, 8-8:45 a.m. in English, strong,
English news heard at 8:35 am.
VLW7T, 9.520, Perth, Australia, 8:39-9
a.m., strong; VLA, 7.280, Melbourne,
Australia, 9:15-9:47 a.m., fair; VLR,
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9.580, Melbourne, Australia, heard at
6:15 am., fine signal. VLQ2, 7.215,
Brisbane, Australia, nice signal at 6:33
a.m. PMH, 6.720, Bandoeng, Java,
heard at 7:30 a.m. VUDS, 9.680, Delhi,
India, heard at 7:53 a.m., excellent.
ZRH, 6.028, Johannesburg, South
Africa, heard 12 midnight-1:08 a.m.,
English at 12:15 a.m., weak. ZRK,
5.887, Capetown 3, South Africa, on at
11:45 p.m., much code interference.
Ponta Arenas, Chile, 6.135, heard at
7:30 p.m. in Spanish, interference from
Havana and is audible only when
CHNX (Nova Scotia) is off the air.
CR6RA, 9.470, Louanda, Angola, heard
at 3:15 p.m., sign-off at 3:33 p.m., good
signal.

Good DX reported by John J. Ker-
nan, Boston, Mass.,, includes Radio
Eireann, 17.84, Eire, 12:40-1 p.m. with
English news, sometimes clear: Radio
Centre, 15.75, Moscow, 5:55-11:30 a.m.
with English news at 6:40 am.;
OLR2B, 6.037, Prague, Czechoslovakia,
2-5:15 p.m., with English news at 4:30-
5 p.m.; HNU, 6.138, Baghdad, 9-11 a.m.
in native language; FXE, 8.025, Bei-
rut, Lebanon, 12:15-1:15 a.m., also
heard at 11 a.m. with English news
relayed from the BBC; Radio Macau,
7.525, Portuguese China, heard 4:30-9
a.m. on Thursdays and Saturdays, to
10 a.m. on Wednesdays and Fridays,
with English news around 7:30-7:45
a.m. on Wédnesdays and Fridays, clear
at times but has bad fade usually;
TAP, 9.465, Ankara, Turkey, heard in
Postbag Program Sundays at 4:30
p.m., and with English news daily at
12:45, 3:30 p.m.; EQC, 9.680, Iran, 2-3
p.m., with English news at 2 and 2:30
p.m., fair signal; Y15KG, 7.085, Bagh-
dad, heard with English news from
the BBC at 12 noon, getting better;
SUZ, 13.825, Cairo, Egypt, heard 10:30-
11:30 a.m. and with English news at
11:30 a.m., fair to good; VUDS5, 11.79,
Delhi, India, heard with English news
at 7:30 a.m., good signal; CR7BE, 9.71,
Lourenco Marques, Mozambique, very
good this season, 1:30-3:30 p.m., has
English news at 2:57 p.m.

Charles S. Sutton, Toledo, Ohio,
sends tips on ZFY, 6.000, Georgetown,
British Guiana, relays BBC news at
5:45 p.m.; PCJ, 15.220, Hilversum, Hol-
land, heard 8-8:30 a.m. in Dutch with
English program following to 9 or 9:30
a.m.; HVJ, 17.445, Vatican City, heard
10-10:35 a.m. on Tuesdays, English
news, opens with chimes; CSW7, 9.730,
Lisbon, Portugal, 7-8 p.m. in Portu-
guese; Radio France, 12.110, Algiers,
heard well 12:30-1 p.m. in French, and
later; VLC6, 9.615, Shepparton, Aus-
tralia, 9-10 a.m. with English news at
beginning and at 9:55 a.m.; Radio Sai-
gon, 11.775, French Indo-China, heard
4:45 to 6 a.m. fade-out, has English
news at 5:30-5.40 a.m.; ZPAS5, 11.950,
Encarnacion, Paraguay, heard 10-11
p.m., no English; Brussels, Belgium,
17.845, heard 11 a.m.-12 noon in French
to Leopoldville; XEBR, 11.820, Hermo-
sillo, Mexico, heard 10:30 a.m.-12 noon
in Spanish; PZX5, 15.405, Paramaribo,
Suriname, heard 11:30 a.m.-12 noon,
no English, announce ‘“Government

RADIO NEWS


www.americanradiohistory.com

Radio;” VUD5, 7.275, Delhi, India,
heard in English and native, 9-10 p.m.,
with English news at 9:45 p.m.; Radio
Tomario, ZYCS, 15.370, Rio de Janeiro,
Brazil, heard 6-7 p.m. in Portuguese
and Spanish; Radio Centre, 7.300, Mos-
cow, heard with English news, 6:15-
6:30 p.m. and later; Praia, 6.400, Cape
Verde Islands, heard 4:30-5:30 p.m. in
Portuguese only, with Portuguese
news at 5:14 p.m., signs off with “Allo
Bissau”; 1.U1M, 17.650, U.S.S. Iowa,
heard 6:40-6:45 p.m. calling KU5Q for
news relay.

Yves Dolbec, Montreal, Canada, re-
ports HIIN, 6.245, Ciudad Trujillo,
Dominican Republic, heard with news
in Spanish at 10 p.m., good signal.

Glynn Moss, Preston, Ontario, Can-
ada, reports that VONH, 5970, St.
John’s, Newfoundland, with 300 watts
power, sends out a very attractive veri,
featuring a map of Newfoundland in
blue; address is Broadcasting Corpo-
ration of Newfoundland, P. O. Box
E5372, St. John’s, Newfoundland.
HI2A, Santiago de los Caballeros, Do-
minican Republic, which was on 7.085,
moved to 6.80 in November; it mails
its veri as a postal card which gives
the station’s frequency as 7.215; ad-
dress is ‘‘Radiodifusora HI2A,” “La
Voz de la Reeleccion,” Santiago de los
Caballeros, Dominican Republic. HIT,
Ciudad Trujillo, Dominican Republic,
on 6.63 with 200 watts power, sent a
“thank you” letter via airmail as a
veri; address is Radiodifusora HIT,
“El HIT del Aire,” Apartado 1105.
The Dutch-speaking station on 5.75 is
PZHS5, Paramaribo, Suriname, operat-
ing with 325 watts power; it sends out
a veri with a picture of the Dutch flag
and its transmitter building and
aerials; address.is “Governments Ra-
dio Dienst,” Paramaribo. Mr. Moss
comments, “I write all my reports to
Spanish-speaking countries in Span-
ish and have always received prompt,
courteous replies.”

H. W. Hacker, North Bend, Ohio, re-
ports VLG4, 11.84, Melbourne, Austra-
lia, signs off at 12:30 a.m.; FZI, 9.440,
Brazzaville, French Equatorial Africa,
heard well at 5:45 p.m.

* & *
REPORTS FROM ABROAD

Australia—Rex Gillett, DX Editor
of “Radio Call,” South Australia, re-
ports a BBC news relay has been heard
from Radio Singapore at 8 a.m. on
9.553 (31.40 m.), with good signal; a
BBC news relay has been heard from
Hongkong on 9.470 (31.68 m.) at 8 a.m.
but with very poor signal strength.
Jaffa, Palestine, was heard recently
on 6.135 (48.90 m.) with what appeared
to be a test transmission; between
2-3 p.m., a program of popular record-
ings was given, with lengthy English
announcements each half hour; faded
out at 3 p.m. Using Spanish, HVJ,
Vatican City, has been heard on 5.968
(50.26 m.) to closing at 2:15 p.m.; this
same channel was logged on another
date reading English messages for Ja-
pan and China; this broadcast began
at 2:15 p.m. Radio Belgrade, Yugo-
slavia, has been received about 7:45
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48-page Radio Parts Catalog are yours for the asking.

QUALITY PRODUCTS SINCE 1921

insuline

¢ORRa,
5?‘\ "\ Insuline Corporation of America "\“ﬂ’&'}- .
;0 0: INBULINE BUILDING + LOWG ISLAND CITY, WY, LD 1

=
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.m. 9.420 (31.85 m.) i forei
#@éﬁdf zm,&,'z‘y iiar:gu(;nge; station appr:areitln'tc‘r;1 01(2)1;21%12 RA D l o c H A s s l s
8 am. Radio Omdurman, Anglo-

Rnnlo & ELEBTHONIG Egyptian Sudan, is being heard in P u N c H

Australia at 12:30 p.m. announcing,

TESTING EQUIPMENT “Good evening, everybody; this is Om-

durman calling on 22.52 meters . . .”
Immediate defivery from stock guaranteed At this time (Thursday) a weekly ses-

The New (Continued on page 135) |
Model 447 =
AC-DC Mul'l'l-E l Signal Shifter ’
Net tester i (Continued from page 50)
Price $l 795 e = - l
be Vol s ':A7NI?EUS(): Y00 wolt i With power applied and the cathode
‘oltmeter: 0-5-50-250-500-2 volts . .
AC Nottgner, Ol s ine sols L e
DC Milliammeter: 0-1-10-100-1000 milliamperes “
DC Anuneter: 0-10 Amperes setting condenser C, should be used
Ohmmeter: 0-500-100000 Ohm, 1 Megohm .
Decibel Meter: minus § to phis 55 Decibels to fix the high frequency end of the Saves hours of work cutting clean,
band with the gang condenser at mini- . accurate holes in radio chassis—for con-
The New Model 448 mum capacity. Checking, by means of nectors and other receptacles. Simply
Pocket Multitester an accurately calibrated receiver, the insert cap screw in hole to be enlarged
Net Price $2450 ' ggndspread should be approximately (drill small hole if necessary), turn with
degrees on the dial. With the 6L6 | ordinary wrench to force punch through
RANGES: | cathode connection closed, Cy, and Cis the metal. No reaming or filing-—hole
DC\nlr‘;‘E‘trllllStw:caleo 3“51(;;;«1 el should be adjusted so that the tuning is smooth and clean. No distortion—
A oltmeter:  0-5-50-250-1000 of the two stages track. die supports metal. Ten sizes from %~

volts—first scale division —0.1 A 25 watt lamp connected across the

output of the two tip jacks which carry

to 2% ";also up to 324" for meters. Write

t for free folder5-119 to Greenlee Tool

Outuut Voltmeter:  N-5-50-250-

0 Sl E10 Gl the r.f. from the link winding of the Co., 1883 Columbia Ave., Rockford, Ill.
D¢, Milliammeter: 0.5-10-100-1000 MA—first seale | g7 6 should be lighted to almost full

Ohnuneter:  0/1000. 0/101)00 0/1 meg. 0/1 meg.

brilliancy. Output should be essen- m

l)el(gbgllu:iﬁler—éﬁotplus sipp T © e B T tially constant over the entire range | m
of the tuning condenser. In the event : EEE

The New that the output falls off appreciably NLEE
Model 705 ’ at any point it may be necessary to GREE

Signal Gen- | make some adjustments of the taps on =

erator h =3 the coils in the oscillator and buffer —W

Net = plate circuits. \_ﬂf

Price $4950 ﬁ 2 nah | If it is desired to use the 160 meter |

oo BANGES: S ) | output of the unit, it will be necessary |

me, continuously va- - brond. to neutralize the 6L6 buffer. This may amous {or

T O ™ ecnoncy bands. | | be accomplished by removing the plate

I'lanetary drive condenser. direct reading calibra- g
tion, output modulated or unmodulated. Self-con- VOltage from 6L6 and connectmg a

tained electronic modulation 400c¢ sine wave availa- small flashlight lamp across the out-
hle for external use. Special feature provided in | ) N
having two degrees of modulation at both approxim. put terminals. C.: should be adjusted

Sl ETO so that this lamp does not show any

indication of output. If there is no

GREAT VALUES
need for 160 meter output, the neutral-

izing condenser C. may be omitted. /Vewlt; Re[eadecﬂ—l\ GREAT

The New Model
802N Combina-
tion Tube & Set

Testers i ; | In the event that it is used, its adjust-
ment is not critical and it will not be
Net o o . . i 1
Price $5950 Pt Ty necessary to reset it for different fre- H A M SP E c I Al
RANGES: | quencies.
D Voltmeter: 0/10/50/300/1000 at 1000 ohms per When all the adjustments have been We offer immediate delivery on—3000
Vi .
Four Range AC Voltmeter: 6/10/50/500/1000 completed the unit should be allowed v. Ce?*er'*apped ) plate Tram{mm.er‘
DC Milliammeter: 0/1/10710i0 DC Ammeter 0/10 to thoroughly warm u d th 350 Mills; Also 7!/, henry 400 mills
D.ls Seter: —8/15/15 to 20/20/ 10 49/32 10 55 L . en choke. Both oil-filled; both made by

decibels
Four Range Qutput Meter—same as AC Volts

checked for frequency drift. Stability
should be attained in a maximum of

Western Electric Co. to Signal Corps
specifications:—

SUI'ERIOR Model CA-11 signal Tracer. .. ... 18.75 : : i
SUPERIOR Model 1553 Voi onm St 7 15 minutes. If the unit continues to Both lete for $13.95
................................. 24.75 i is ti i o a
AModel PI3- 1[10 Voit Ohm Milliam- drift after this tlme’ SO0 483 a1l 2 SR ece I

............................... 28.40 i i ; i i - F.O.B. New York City
t Model PB-200 Multi Meter...... 35.75 tation with O trying different tem

\u»{}\mu Niodel 120 Nuits Wange A perature coeflicient condensers in this Also a varied line of Test Equipment,
TS RS et W . | position, may be necessary. When Replacement Cabinets, Vibrators, Elec-
ode. ' ect TOHIC M i3 .
Jlcdiurdo Silver Model G0 “YOMAS satisfactory stability has been at- trolytics, Tubes, Transformers, Solder-
R.C.I. Mo U Test i i i = ” . .
Hi LT S o s e paoga tained, the oscillator should be cali ing lrons, Radio Kits, Ham Supplies .. .

R.C.I", Model 805 Tube and Set Tester. .. .. #6550 | | brated.

Write for our new 12 page free catalog If a frequency standard of some sort | § :;_FUSeve;y ?:g:lrre'din:i:ﬁ;f::;e.”:r:;
is available, this may be used in con- experimental need. All items fully
nection with an accurately calibrated guaranteed . . . made right and
receiver, zero beating the frequency fh:elisffh_f‘pro\f_vnsz;'l'p anywhers i
standard and the oscillator. -

ELECTRONIC & INSTRUMENT CO. Calibration marks may be made by | wriTe For our cataLos Now:
means of a large darning needle in-

ser_'ted through the hqles in the c}ial RADIO DEALERS

pointer. As many points as possible

Dept. R, &§ MURRAY STREET
NEW YORK 7, N. Y., U.5 A,
Phone: BArclay 7-5556 should be marked, and when com- SUPPLY COMPANY

_—

: pleted, the paper scale removed and
Coble Address: METRONICS these various points inked in and

135 LIBERTY 5T., NEW YORK &6, N.Y.
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marked with their respective frequen-
cies. It is suggested that the lower
frequency calibrations be placed on
the outer scales with the high fre-
quency ranges toward the center of
the dial. In any event, band edges
should be clearly marked, and prefer-
ably 100 ke. points indicated.

If rigidly constructed and accurately
calibrated, the user will have a source
of variable frequency output which
compares favorably with the best units
commercially available. Widespread
adoption of this type of frequency con-
trol should do much to lessen QRM on

the bands.
{30

What's New
(Continued from page 64)

certain types of installations. The
3D23 may also be used as an oscillator
or amplifier doubler.

Inquiries for further information on
this tube should be addressed to Lewis
Electronics, Los Gatos, California.

QUARTZ CRYSTAL

The development of a new midget
size, shock-proof quartz crystal, known
as the type HI5, has been announced
by The James Knights Company of
Sandwich, Illinois.

This new crystal, complete with
phenolic holder and weighing less
than 1/5 of an ounce, has tinned pig-
tail connections which may be readily

soldered into the circuit. Actual size
of the unit is .600” x .725” x .350” and
is dust-proof and moisture resistant.

Available frequency range is from
3000 kec. to 15,000 ke. to customers
specifications. Frequency tolerance is
.01% over a temperature range of 0°C.
to 70° C.

POCKET MULTITESTER

Radio City Products Company is
now offering a new model 448 pocket
multitester featuring six testing in-
struments of high accuracy in one
compact metal case.

A 3” square meter is used for easy
reading with a movement of 200 mi-
croamperes and a sensitivity of 5000
ohms-per-volt. Ranges of multitester
are: ,d.c. voltmeter 0-5-50-250-1000
volts, first scale division, 0.1 volt; a.c.
voltmeter 0-5-50-250-1000 wvolts, first
scale division, .1 volt; output volt-
meter 0-5-50-250-1000 volts, first scale
division, 0.1 volt; d.c. milliammeter

March, 1946
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%WAstatic Gartridges
Improve Phonograph Reproduction

lNTENDED for use with both automatic record
changers and manually operated equipment,
these new Astatic Cartridges, in MLP and L-70 Series,

assure a degree of fidelity heretofore unparalleled in the

reproduction of recorded sound. All new Astatic Phono-

graph Pickup Arms will include these finer Cartridges.

L-70 Series Cartridges
are of the replaceable
needle type, are designed
with streamlined hous-
ing, high output voltage
and low needle pressure.

MLP Series Cartridges are of the
permanent or fixed stylus type and
are engineered to operate at one-ounce
pressure, with increased vertical com-
pliance, higher output voltage and re-
duced needle talk.

“You'll HEAR MORE

from Astaric”

® Astatic Crystal Devices
manufactured under Brush
Development Co. patents.

CORPORATION

(ASTATIC [RA- ity ot 4

IN CANADA. CANADIAN ASTATIC LTD, TORONTO, ONTARIO
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Auailable I ;

PORTABLE, 2 WAY

RADIO TRANSMITTER
AND RECEIVER SETS

HNo. SCR-583

COMPLETE with War Dept. Manual
and READY TO OPERATE...

For pack, vehicular or ground op-
eration. Entirely waterproofed; can
be operated in driving rain. Power
output up to 40 watts. Distance
range to 80 miles. 12 Transmission
Bands, Frequency range from 2.2
1o 4.6 mc. Receiver 2.2 to 4.6 mc.

Government paid Approx. $1775 for set . . .
OUR PRICE while quantity lasts

3215%

Plus Crating
F 0. B, Chicago

EQUIPPED WITH

® Radio Transmitter and ® Head Sets

Receiver Set with Tubes @ Built-in Speaker
® Accessory Chest ® Microphones
® Antenna and Roll Bay e Hand Sets
@ Power Unit and Power e Plugs
Converter Unit Cables
® Mast Bracket Code Key

ONLY 11 LEFT

LEONARD ASHBACH
Company

ELECTRONICS DISTRIBUTORS
Phona WHitehall 2065

152 W. HUROHN 5T. »

CHICAGO 10, ILL.

New Detectr on Pocket Radio Developed

Advanced circuit
with new Detec-
tron detector
gives HIGHER
EFFICIENCY.
Sensational. EN-
ERGY wasted by
former circuits

: USED by Detec-
tron. rremendous performance; playvs
BETTER than any batteryless radio
in the world. Old-time radio men
thrill to Detectron’s high efficiency.
Ideal for experimenters, campers,
shut-ins, auto cabins, etec. Complete.
Send $1 check or m.o. On arrival payv
postman $2.99, plus delivery fee for
kit with instruction book., We assem-
ble and_wire for 99c additional. Ad-
dress: Laboratory,

R. G. Middleton, 47-25 44th Street
Woodside, Long Island, New York
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.5-10-100-1000 ma., first scale division.
.01 ma; ohmmeter 0/1000, 0/10,000.

1 0/.1 meg, 0/1 meg; decibel meter — 6

to 410, — 14 to +26, — 28 to 4 40,
— 40 to 4 52 Db.

Db. range is calibrated for a line of
500 ohm impedance. For lines of
other impedance, correction charts are
supplied. The model 448 pocket multi-
tester weights only 1% 1bs., and is com-
plete with self-contained batteries,
ready to operate in snap spring con-
tact holders.

This instrument is the product of
Radio City Products Company, 127
W. 26: Street, New York City.

DECI. POINT SLIDE RULE

Pickett & Eckel, Chicago, announce
a revolutionary Deci. Point Slide Rule
which places the decimal point “me-
chanically” for the result, as well as
for the square root, cube root, and
logarithm of the result, which are all
obtained at the same time. The rule
is further described as determining
the precise location of the decimal
point in involved expressions with re-
sults up to 19 places, giving 30-inch
scale accuracy for cube-root, and 20-
inch scale accuracy for square root.

The slide rule is manufactured of
light-weight Dowmetal, which permits
machining to very close tolerances and
is unaffected by climatic conditions of
heat, cold, or moisture, and will main-

tain its accuracy under difficult con-
ditions. The Dowmetal core is sur-
faced with flat white plastic, on which
the scales are placed by a special
process to insure accuracy and legi-
bility. The slide rule is 12%” long
and 2” wide.

An easy-to-understand manual pro-
vided with each slide rule covers all
phases of slide rule operation, as well
as decimal point location. 1In it, the
mathematical theory of mechanical
decimal point location is also covered
for the benefit of advanced mathema-
ticians.

Details of this instrument may be
obtained from Pickett & Eckel, 53
West Jackson Boulevard, Chicago 4,
Illinois.

RADIOTELEPHONES

Jefferson-Travis Corporation has an-
nounced its new postwar 1946 line of
aircraft, marine, and mobile radio
communications equipment.

Among the models announced is the
new 25 watt postwar Coastal Model
252 Radiotelephone designed to meet
the new requirements of pleasure
yachtsmen and operators of commer-
cial boats. All channels are crystal
controlled and separate holders are
used for both transmitting and its
complementary receiving crystal, Me-

www americanradiohistorv com

chanically interchangeable self-con-
tained power supplies make possible
use of the same set for either 12, 32
or 110 volt d.c. or 115 volt a.c. opera-

tivn. Also scheduled for early pro-
duction is the new 15 tube superhet-
erodyne communications receiver
covering the bands from 540 kc. to
32 mc. Other models include a four
channel, 10 watt and a 10 channel,
75 watt set. A sturdy, compact com-
bination marine direction finder
and receiver and marine antennas
complete this postwar line of marine
radiotelephones.

Jefferson-Travis Corporation main-
tains a show room at its offices at
245 East 23rd Street, New York City.

SIGNAL TRACER

A new lightweight signal tracer
which will give audible or visual indi-
cation of any signal at any point in a
receiver from the antenna post to
voice coil is being announced by Spe-
cial Products Company.

Tradenamed “Speco Signal Tracer”
this unit is simple to operate. The
probe is a detector and sensitive r.f.
and a.f. amplifier with a low capacity
input and variable gain control. It is
used in connection with an amplifier
and obtains its power from that unit,
utilizing the power tube and loud-
speaker of the amplifier to make au-
dible the signals coming from the ra-
dio being tested. Noise can also be
detected in parts of a receiver not car-

rying the signal and noisy resistors,
transformers, condensers or defective
solder joints can be easily located.
The complete unit includes the am-
plifier with the tracer probe, although
the tracer probe may be purchased
separately. The complete unit is Model

RADIO NEWS
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STAP, while the probe alone is Model |

STP.

For complete details of this unit
with prices and delivery information,
write Special Products Company, 9113
Brookville Road, Silver Spring, Mary-
land. P.O. Box 471.

TABLE MODEL RADIO

The first post-war radio off the pro-
duction line at Packard-Bell is the
551 D which will be available in three
different cabinet finishes: walnut,
bleached wood and light leatherette,
the latter two models with plastic
trim.

The receiver is a five tube a.c. set
equipped with a transformer. A five
inch permanent magnet speaker is one
of the features of this unit. A plastic
handle is included for easy transpor-
tation of the receiver and conceals the
tuning and station locator knobs.

Tubes are changed from the bottom
without the necessity of removing a
screw. The OPA approved price for

this receiver is $34.90. The leatherette
and bleached wood models are a dollar

extra.

This receiver is manufactured by
Packard-Bell Company, P.O. Box 3219,
Terminal Annex, Los Angeles, 54, Cali-
fornia.

330 Watt Transmitter |
(Continued from page 43)
I B
left to right, oscillator cathode switch,

crystal selection switch, grid meter
switch, plate meter switch, and keying

jack. Placement of parts on the chas- |

sis is clearly indicated in the pictures.
After the picture was taken, the 100-
TH socket was mounted 1%” below
the chassis on pillars to reduce the
length of the plate lead, but no im-
provement was noted, even on 28 meg-
acycles. Short leads between the am-
plifier coil and condenser are assured
by mounting the coil on the condenser
with a pair of brackets cut from scrap
aluminum, which make the connec-
tions as well as support the jack bar.
The swinging link assembly mounts on
the inner side of the coil on a piece
of polystyrene bolted to the jack bar,
with the center of the shaft about 114"
from the center of the jack bar. This
link assembly, as received from the
manufacturer, consists of a 4” and a
21" coil concentrically wound. They

March, 1916
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What you should know about the
SHURE Glidez Phonograph Pickup

What is the
“Glider” Pickup?

The ““Glider’” Pickup is a lightweight, low mass
Tone Arm with the new Shure Lever-Type Crystal
Cartridge.

How is low
mass achieved ?

The arm is aluminum. It uses no counterweights or
springs. It has a needle force of only 1}% ounces.

What is meant
by Lever-Type

The Crystal is driven by a lever which improves the
transmission of needle chuck torque into the Crystal.
This results in higher output and greater lateral
needle point compliance. It absorbs full impact of

r ; ? ..

Cartridge? sudden jars to the Cartridge or needle, minimizing
Crystal strain or breakage.

What is its The various types range from 1.6 volts to over

output voltage?

3 volts.

What
are its playing
qualities?

High needle point compliance affords faithful track-
ing which results in clearer, fuller tone qualities.
Lightness means longer record life. The “‘Glider” is
less susceptible to floor vibrations, improves playing
of warped records and is especially suitable for Viny-
lite records.

MODEL 93A—$5.50 LIST

Immediately Available at Shure Distributors Everywhere
Patented by Shure Brothers. Licensed under the Patents of the Brush Development Company

SHURE

BROTHERS

Designers and Manufacturers of Microphones and Acoustic Devices

225 West Huron Street, Chicago 10, Illinois
Cable Address: SHUREMICRO
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NOW—A REALLY HIGH-POWERED—
Radio Engineering
lerary

$te Library COMprises » eelection
of books cuiled lrom l-adlnq vu:
Gr’l.;v “Hil) publications w the

8 especially selected by radio specialists of Mc-
raw-Hili publications

@ 10 gve most complete. deprendable coverage of
facts meeded by all whose fields are orounded on
radio fundamentals.

@ oavailable at a speciai price and terms

" HESE books cover circuit phenomena. tube the.
© ory, networks. measurements. and other sub-
jects—give specialized treatments of all fields of
practical design and application. They are books
of recognized position in the literature—books you
will refer to and be referred to often. If you
are a practical designer, researcher or engineer
1o any field based on radio., you want these books
for the help they give in hundreds of roblems
throughout the whole field of radio engineering.

5 VOLUMES, $558 FAGES, 2558 ILLUSTRATION3
.Eastranggs FUNDAMENTALS OF VACUUM

. Terman's RADIO ENGINEERING

. Everitt’s COMMUNICATION ENGINEERING

. Hund’s HIGH FREQUENCY MEASUREMENTS

. Henney’s RADIO ENGINEERING HANDBOOK

10 d:i! exammation Ensg erms. Spectal price under
books bought separately. Add these

ltu dard work to your library now; pay small mocthiv

instaliments. while you use the books.

10 DAYS* FREE EXAMINATION—SEND OOUPON

rme N

McGRAW-HILL BOOK CO.,
330 W, 42nd Street, New York 18, N. y_
ms Radlo Engineering Lib .. fOr 10
780 “Tian. fum Conmia” Domiaen .l?:rés montll'}}vset?g
32400 is pald, or return boob'y postpaid. (We ‘pay post

:g:llment.)

ATTENTION!
HAMS!

ECLIPSE PIONEER

DYNAMOTORS
INPUT OUTPUT
E/I E/ I
14 v. 3a 220 v. .08a
14v. 5a 345 v, .135Ba
14v. 8a 425 v, 136a
14v. 6.2a 330 v. .170a
28 v. 3.1a 330 v. .170a
28 v. 4a 420 v. .163a

AVAILABLE AT
$10.00 each

DAVID ELLIS, INC.

64 FULTON STREET, N. Y. 7, Dept. RNI
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TO RECEIWVER
ANTENNA
TERMINALS

2

TO ANTENNA

TO ANTENNA

y,

£ 3

TO
R F SECTION

TO VARIABLE ANTENNA LINK ON R F CHASSIS
ta)

C05—200 pufd. per section @ 3000 w.v. cond.
Ly, Lyz, Ly, Lig—Sce coil table

+4-BATTERY
cLP
(8)

RY,~—D.p.d.t. ant. relay, 115 v. a.c. winding
(Ward Leonard 507-531)

Fig. 4. Diagram of the antenna tuner. Socket # 1 connects to socket #1 of the

r.f. section. Fig. 3.

are removed, and a three turn coil,
21%" in diameter substituted.

The 3.5 megacycle crystal is under
the oscillator coil assembly, but no
ill effects result, because when this
crystal is used the coils are not.

Wiring is straight-forward. All leads
that go through the chassis are pro-
tected from abrasion by rubber grom-
mets. Each meter does double duty,
being switched from one circuit to the
other with a toggle switch. Putting
them in the low voltage side of the
lines eliminates the danger of getting
a shock from the zero adjusting screws.
Resistors across the switch terminals
complete the circuit when the meter
is in the other position, or if it should
burn out. The oscillator is not me-
tered, because its plate current never
goes above a safe value, and it can be
tuned by observing the grid current of
the 807. Although very little deflec-
tion is obtained on the meter in this
position, it is sufficient for proper ad-
justment of the oscillator.

Filaments of the 6V6 and 807 are
heated from the filament winding of
the bias transformer, which is wired
so the 100-TH is biased at all times

Antenna tuner chassis.

A two wire cable is used. connecting these sockets.

the filaments are on. Allowing these
filaments to float eliminates the pos-
sibility of cathode to filament break-
down when the key is up.

Building the antenna tuner on a flat
metal sheet supported by chassis
mounting brackets, 3%” up from the
bottom of the 101" panel allows more
room to change the final amplifier coil
than if a conventional chassis was
used. As can be seen the condenser
mounts in the center with a coil on
each side. The antenna relay is di-
rectly over the tank coil underneath
the metal sheet. Two pairs of feed-
through insulators bring the link and
receiver antenna leads to the top of
the chassis. Heavy, flexible, high-volt-
age wire and copper battery clips are
used for connections between the coils
and other components.

The speech amplifier is built on a
a chassis, 3" x 3%"” x 17”7 made by
cutting a 33%” width from a deeper
chassis, and mounting it by the lips of
what was formerly the bottom to the
31" panel. The power transformer is
in the middle with the low level stages
on one side, and the 6A3’s and 5U4G
on the other. All wiring, except to the

Various tuning combinations are made by flexible leads.

www americanradiohistorvy com
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microphone connector, is completed be-
fore the panel is mounted. Great care
should be taken to shield carefully the
input circuit of the 6SJ7, including the
r.f. choke and 50 «ufd. bypass condens-
ers. A piece of copper slightly wider
than the length of the choke was bent
so it covered the choke and condensers,
andwasboltedtothechassis. The choke
was wrapped with tape to prevent
shorting. It is a good idea to shield
the plate lead of the 6SJ7 and the grid
leads of the 6K7 and 6SQ7:; although
they are not nearly as sensitive to hum
and feed-back as the input leads.

The modulator is built on a 17" x 8"
x 3" chassis, with a 12':1” panel. The
modulation transformer is mounted so
the terminals protrude through the
chassis. Choose taps to match an r.f,
load of 9,000 ohms to the 16.000 ohms,
plate-to-plate of the 811's. The short-
ing relay is mounted under the chassis,
and the contacts connect directly
across the output terminals. A step
down ratio of five to one, primary to
half the secondary. is used in the
driver transformer. Once again the
meter is placed in the B-negative lead,
with a resistor across it for protection
if the meter should burn out,

Careful lavout is necessary to get
all components for the r.f. power sup-
plies on one chassis. They are built
on a heavy duty chassis, 17" x 13" x 4".
Parts are mounted to give maximum
ventilation to the rectifiers and bleeder
resistors. All filter chokes and fila-
ment transformers are mounted un-
derneath the chassis. Relay. RY,, is
fastened to the chassis bracket above
the filter condensers. The modulator
supply is built on a 17" x 10" x 3"
chassis. The relay in the center of the
chassis is RY., which breaks the high
voltage lead of the speech amplifier.

Power connections between chasses
are by means of cables with plugs on
each end.

Tuning is simple. For first adjust-
ment the modulator and high voltage
power supply should be off. Place a
coil in the final amplifier. Remove the
high voltage lead from the r.f. chassis,
Set the slider of the oscillator drop-
ping resistor to about three-quarters
resistance. Turn the oscillator and
buffer band switches and the crystal
selection switch to the proper posi-

TRANSMITTER CONTEST
EXTENDED

HE closing date of the Ist Annual

ANl Amateur Transmitter Contest
has been extended to March 15, 1946,
to permit additional entries from ama-
teurs all over the country.

Two prizes. one in cach of two classes
(I to 250 watts input power to the final
amplifier. and 231 to 1000 watts input
to the final amplifier) are to be awarded
by Taylor Tubes. Ine. Each prize con-
sists of the prize-winning transmitter
built to the contestant’s specifications,

delivered to the contestant’s home free |

of all charges.

Detail of the contest can be secured
by writing Magazines. Incorporated,
188 West Randolph Street, Chicago.
Hlinois.
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roster of all Eicor products, in their various types and sizes,
shows an astonishing number and diversity. Bat of special
interest to users of rotary electrical equipment is our
ability to produce units unusual in design or performance
. .. and do it quickly, accurately, and at reasonable cost.

Serving in an endless list of special applications, these
developments include . . . the smallest commercially produced
dynamotor, for 10 watts continuous output, in a 2-5/16”
diameter frame and weighing only 34 ounces . . . a motor
rated 1/5 hp at 3800 rpm for intermittent duty, 2-5/16”
in diameter, weight 38 ounces . . . an aircraft inverter
to supply output of 100 va, 400 cycle, single or three phase,
in a 3” frame and unit weight of 53 lbs. ... a .6 hp,

4000 rpm, intermittent duty motor, 4” in diameter and 9V}
Ibs. weight . . . a dynamotor 4-1/16” in diameter which
supplies 32 watts continuous output per pound weight
... a 12 vdc motor rated 1 hp at 1700 rpm with 150

in. Ibs. lock torque in a 514" frame.

These highlights are an indication of what EICOR has
done in the past. In the days to come our creative engineering
will solve similarly difficult problems involving motors,
dynamotors, and generating equipment for industry.

Your inquiry is invited.

EH@@E ;».HN@- 1501 W. Congress St., Chicago, U.5.A.

DYNAMOTORS » D. €. MOTORS - POWER PLANTS - CONVERTERS

Faporr. Ad Auremo, B9 Brood 51, New York, U, 5. A, Coble Aurremo, New Fork
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CLARK
PA-30 AMPLIFIER

With patented electronic equaliza-
tion providing both bass and treble
boost and attenuation over range of
— 12 db to + 18 db.

Frequency Response—=* 2 db, 50-
10,000 Cycles. Overall Distortion—
Less than 5%. Hum—55 db Below
Full © Output.  Finish — Metalized
Bronze Gray.

CLARK RADIO EQUIPMENT CORP.
4313 North Lincoln Avenue
Chicago 18, Illinois

Supreme PusLicaTioNs

These are the practical radio manuals you need.
Improve your radio knowledge. Speed up service
work. Check manuals you want, write name be-
low, uand send this entire ad. as your order.

MOST-OFTEN-NEEDED DIAGRAM MANUALS

i ot o it | :ﬂ Use these diagram manuals to find all
Mot Often -Needed radio faults quickly. These large, in-
1941 expensive circuit manuals have the

RADIO data for all popular sets.
DIAGRAMS, 01 1942 Manual, 192 pages. .. ...$2.00
isemerieder |0 1941 Size: 8%x11 inches. . .... 2.00
[0 1940 Manual, 208 pages. . 2.00

O 1939 Manual, 192 pages...... 2.00
O 1926-1938 Manual, 240 pages. 2.50

OTHER TECHNICAL RADIO BOOKS

ju} Radio\Servicing Course. 22 les-
sons. New edition. 224
pages, 8%x117..... ... $2l50
O Re?orddPlayers & Recorders. All
nakes. diagrais. chatts.
128 pages. 8%x1t”. . ... $ ' lso
[ Practical Radio Mathematics.25¢
[J Refrigeration Manual .. .$1.00
] Cyclopedia of Television . 40¢
[J Practical Radio & Electronics
$3.95

Course, 53 lessons ......... ]
[ Radio Repairing with Substitute Parts ... . ... . 25¢
[ How to Use Diagrams in Radic Service . .. Ade

[} Simplified Radio Servicing
by Comparison Method

New, revolutionary different method
makes radio repairing twice as easy.
Intioductory training ineluded. Rim-
ple picture suguestions tell you where
to look tor taults and how to make
the repair. No testers needed for most
s grpeorn jobs.  With joh-sheets,
— blue-prints, jdeas. hints .... ]

SUPREME PUBLICATIONS, 9 S. Kedzie, Chicago 12,

send remittance with complete
Books sent vost-

Check tanuals wanted,
advertisement or write order in a letter.
paid. Money back guarantee.

Name ...oneseasnoasssscas eessscens seeriecceveons
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EXTERNAL R.F CHASSIS
SWITCH
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R,—30,000 ohm, 50 w. res. ®

R.,—60,000 ohm, 100 w. res.

C,, Co—5 ufd. 1500 v., oil filled elec. cond.

C., C,—6 ufd. 3,000 v., oil filled elec. cond.

T'—2.5 ». @ 10 A. fil. trans. (10,000 v.
insulation )

T.—4,000 v., ct. @ 200 ma. plate trans.

T, —25 v. @ 6 A. fil. trans. (2500 .
insulation)

—t

T,—1500 v. c¢t. @ 200 ma. plate trans.

Chy, Chy—8 h. @ 150 ma. filter choke

Chy—5-25 h. @ 225 ma. swinging choke

Chy—12 h. @ 225 ma. filter choke

8§D .p.s.t. pushbutton interlock sw.

Ss, S, S—D.p.s.t. heavy duty toggle sw.
(poles in parallel to make s.p.s.t.)

F—15 A. fuse

PL—115 v. pilot light

Fig. 5. Circuit diagram of the r.f. power supplies.

Socket 21 con-

nects to socket ¥1 of the modulator power supply. Fig. 6. The socket
for the 600 volt output connects to socket £2 of the r.f. unit. Fig 3.

tions. Put the meters in the 807 plate
and grid circuits. After allowing the
filaments to warm up thoroughly, turn
on the exciter power supply and reso-
rate the plate circuit of the oscillator
as indicated by maximum grid current
on the 807. Then resonate the 807
plate circuit as indicated by a dip in
its plate current as the condenser is
tuned. Do not let the 807 operate any

Rear view of modulator chassis.

longer than absolutely necessary with
its plate circuit out of resonance, or
the tube may be damaged. Flip the
grid meter to the 100-TH, where it
should go off scale if a 50 milliampere
meter is used. (Actual current should
be 65 to 70 milliamperes.)

Unless the 100-TH should be acci-
dentally neutralized, turning the final
tank condenser should cause the grid

High voltage leads go to standoff insulators at left.
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current to drop sharply at resonance.
The oscillator plate condenser may be
detuned slightly to bring the 100-TH
grid current on scale. Adjust the neu-
tralizing condenser in small steps un-
til the deflection is eliminated. When
this condition is reached the condenser
may be locked. At this time remove
the tubes from the exciter and from
the bias supply, and connect the ex-
citer supply temporarily to the 100-TH
with the meters in the 100-TH plate
and grid leads. No grid current should
flow, nor should the plate current vary
as the amplifier or buffer tuning con-
densers are turned. In the unlikely
event that parasitics should be indi-
cated, the trap shown in dashed lines
should eliminate them.

Replace the tubes in the exciter and
bias supply, but leave the low voltage
supply connected to the amplifier as
well as to the exciter. Connect a
dummy load—a pair of 150 watt bulbs
in series work well-—to the antenna
coupling link, and tune the amplifier
to resonance. Coupling is adjusted un-
til the stage draws about 65 milliam-
peres. Now connect the regular power
supply. Assuming 1750 volts, the plate
current will be approximately 200 mil-
liamperes, and the output 250 watts.
100-TH grid current should be approx-
imately 45 milliamperes, any value be-
tween 40 and 50 milliamperes being
satisfactory. An input of 40 to 45 watts
to the 807 will supply the required grid
drive. No load minimum plate cur-
rent of the 100-TH will vary between

Under chassis view of speech amplifier. Schematic diagram is shown on page 41.

approximately 25 milliamperes on 3.5
megacycles and 75 to 80 milliamperes
on 28 megacycles. At this time adjust
the resistance of the oscillator drop-
ping resistor so the 807 grid current
is two or three milliamperes when
tripling to 21 megacycles in the oscil-
lator. The current is reduced to the
optimum value on 7 and 14 megacycles
by slightly detuning the oscillator.
With the dummy antenna still con-
nected, turn on the modulator and
speech amplifier. While listening to
the signal in a monitor advance the
gain control until modulation is 1007%.
Then turn on the compressor, and ad-
vance the compressor control until the
modulation “blocks.” Now carefully re-

tard the control until the modulation
is clean, although at a lower level. Ad-
justment is completed by again ad-
vancing the gain control until modula-
tion is 100% on peaks.

There are so many combinations
possible with the antenna tuner that
they can be better learned by experi-
ment than by explanation; however,
Figs. 4A and 4B show connections for
feeding a balanced feed line with low-
C parallel and high-C series tuning.
Incidentally, the smaller coil may be
used on all bands except 3.5 megacy-
cles. The receiver can be used to fa-
miliarize one’s self with the tuner;
any combination that will peak re-
ceived signals is correct for the trans-

go.

pressure for good electrical contact.

and any requirement as to position, space or method of attachment.

find them in the better sets.

FAHNESTOCK SPRING BINDING POST GRIPS THE
WIRE BY THE ACTION

No tools required to make the connection.

OF A SPRING

Grips the wire with just the right
Simply press down, insert the wire and let
Does not injure wire, hence connection can be made or opened as often as
desired. Awvailable in large variety of types and sizes to fit any radio purpose

You will

Positive contact; cannot jar loose. Brass or bronze—nonrusting.

FAHNESTOCK ELECTRIC COMPANY, Inc.

46-44 ELEVENTH STREET
LONG ISLAND CITY 1, N. Y,

Please send us at once, Descriptive Literature, Prices and Delivery Schedule on

FAHNESTOCK CLIPS
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MORE smAsH BUYS o+
National Radio Distributors
IMMEDIATE DELIVERY

RMS REPLACEMENT CABINETS

PA-10 portable electric
phono for 10-inch rec-
ords and 5-inch speaker

serreesvesees$7,
PAL12 portable electric
phono for 10-in. and 12-
in. records and 6-inch
specker.coeees. $9.95
PAC-100 portable auto-
matic record changer
(will accommodate any

: make)eseeenans 8.
Replucemeni Cabinets to Suit Any Requirement.

WESTINGHOUSE EQUIPPED FLUORESCENT LIGHTS
2-light 20 watt kitchen unit ready to plug in $5.25 ea.
S G568 550680000000030000000860 .$4.77
2-light 40-watt stcmdcrd mdus'nol fixture 48 inches
long $11.9S each. Inlots of 10.....c.n.. $11.25
Prices do not inciude lamps.
Also Fluorescent Desk and Bed Fixtures..$5.85 each
(including lamps)

EXTRA SPECIAL!—CONDENSER KIT (By-Pass)

Consists of 100 Tubulars {all 600 Volt) in the foliowing
sizes: .001, .002, .006, .01, .02, .03, .05, .1 Mfd.
Fully Guaranteed, PerKiteeoeoseeveennans $5.95

e

TO
MOD, CHASS1S

4
FROMRF |
SUPPLIES
3

3Rr3

)
Al

| ¥e———1300 V.

R:—60,000 ohm, 100 w. res.

C:—8 ufd., 2000 v. elec. cond

Ts—2.5 v. @ 10 A. fil. trans. (10 000 .
insulation )

T¢—3000 v. ct. @ 300 ma. plate trans.

Ch;—5-25 h. @ 225 ma. swinging choke

RY-;—‘S p.s.t. normally open relay, 115 v. a.c.
winding (Guardian R-100)

s—D.p.s.st. heavy duty toggle sw. (both poles
connected in parallel to make s.p.s.t.)

PL—115 v. pilot light

RADIO KNOB KiT
Contains 50 assorted styles set screw knobs for %4”
shaft. A beautiful assortment_of the most popular styles
in present use. Per Kiteoovooeeeaieeennnans $3.95
INSULATLD RESISTOR KIT
Contains 100 most populor sized DELUXE assortment of
Ya, Y2 and 1 Watt, R.M.A. color coded, some Gold
Band Per Kiteoooiveeiinnnneenennnas vees.$2.75
AERIAL KITS (individually boxed) complete, including
full InStrUCioNS. ceveeeseereeerrennnssennnnnns 75¢
RADIO KITS 4-tube TRF (including Tubes). SPECIAL
............................... ..$10.75
5 fube SUPERHET {ncluding Tubes) ceereaes.$17.95
Please include ot least 25% with all C.O.D. orders
Write for Our Latest Complete Catalog. Just Out!

National Radio Distributors

1029x E.163 St, New York 59, N.Y.

CAPACITORS -

OIL, PAPER and
ELECTROLYTIC

w e

b

- ]
Illinois
CONDENSER COMPANY
1160 N. HOWE 51. = CRICAGOD 10, ILL.

¥24

|
|

Fig. 6. Wiring diagram for the modulator power supply. Socket
#1 connects to socket #1 of the ri power supply. Fig. 5.
Socket #2 connects to socket #1 of the modulator, Fig. 2.

mitter at the same frequency.

When using the external oscillator,
it is possible to vary the frequency
approximately ten kilocycles each side
of resonance on 3.5 megacycles with-
out retuning the transmitter. Propor-
tionally great shifts are possible on
the higher frequencies.

No pilot lights were used on this
transmitter, because it was built for
WIPBS, a blind amateur, and they
would be useless to him. However,
they may be installed as shown in the
diagrams. Name plates were omitted
for the same reason, but small paper
tabs with names typed on them were
glued near each control, primarily for
the convenience of visitors.

It is suggested that a 124" panel
be substituted for the 10%” one on
ihe r.f. chassis to give more room
between the r.f. chassis and the an-
tenna tuner, which will make it a little
easier to change the amplifier coil.
Either the height of the modulator or
modulator power supply panel may be
reduced to compensate for the change.

A standard 17" x 13” x 3" chassis
may be cut in two pieces: 9% " x 177,
and 33" x 17". The smaller one can
be used for the speech amplifier, and
the larger for the antenna tuner.

A 21" diameter coil with the same
number of turns may be substituted
for the larger antenna coil, which was
designed to cover the old 1.75 mega-

Rear view of rf. power supply chassis. Two separate supplies, 1750 volt and
600 volt, are incorporated on a single chassis. Bleeder resistors are covered with
wire mesh screening to prevent accidental contact with high voltage terminals.
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cycle band. Most of the filament trans-
formers are rewound units, but the
commercial ones shown in the parts
lists are satisfactory, and will fit the
space available. Heavy duty casters
are screwed directly to the bottom of
the cabinet rather than using a dolly,
which makes a slightly more finished
job.

Undoubtedly band switching assem-
blies with a 21 megacycle coil instead
of a 1.75 megacycle coil will soon be
available, which will be more conven-
ient to convert for use in a duplicate
of this transmitter.

As the entire transmitter is com-
pletely enclosed, with an interlock
switch that removes all primary volt-
ages as soon as the door is opened, it
was not thought necessary to use spe-
cial insulated plate caps, etc., to make
the transmitter safe. Nevertheless, it
must always be remembered that the
voltages used are positively lethal if
not handled with respect.

This transmitter is in regular opera-
tion on 28,708 kilocycles under the call,
WOIPBS, as this is written, and will be
used on other bands as they are re-
leased to the amateurs. Listen for it.

V.H.F. Frequeney Meter
(Continued from page 34)

The audio amplifier, which also dou-
bles as an audio oscillator for MCW,
is a 6J6 dual triode. No grid bias is
used in the two stage, resistance cou-
pled amplifier. When a cathode re-
sistor and capacitor was inserted in
the common cathode circuit of this
tube, low frequency oscillations al-
ways resulted. As a result, the cath-
ode resistor was eliminated entirely.
Although distortion results, this is of
no consequence as far as the job of
measuring frequency is concerned.
(See Fig. 9.)

When the selector switch is thrown
to “MCW,” the audio amplifier be-
comes a multivibrator. At the same
time the oscillator B+ lead is placed
in series with the plate resistor of the
last triode stage, resulting in a modu-
lated r.f. output. Since the multivi-
brator output is not sinusoidal but

Fig. 6. Position of single slot rotor
in relation to single slot stator for
lowest possible frequency (A) and
highest possible frequency (B).

TO GET AHEAD YOU

MUST STUDY NOW

NEW ELECTRONIC TECHNIQUES
—War-born developments equiva-
lent to 20 years of research are
here. Your future demands that
your technical knowledge be mod-
ernized to keep pace with these
new developments.

THIEE EXACTING DEMANDS OF
POST-WAR EMPLOYMENT require
that you ‘‘deliver the goods.” Em-
ployers can afford to be ‘“‘choosey’”’
—only the technically qualified can
expect to pass the screening tests
for the better jobs. “What do You
Know”? will be the hurdle you
will have to leap. Pulse shaping tech-
niques — cavity resonators — pulse
time modulation—single sideband
multitone multiplex transmission—
These are commonplace terms in
this New World of Electronics. Do
you know these or similar new tech-
nigues?

MORE THAN EVER BEFORE, a
sound basic knowledge of up-to-
date, fundamental engineering of
radio-electronics is an essential to
a better job—promotion—increase
in pay.

LET CIRE TAKE OVER YOUR
PERSONAL UP-GRADING PROB-
LEM! Qualified, competent instrue-
tors, ample, personalized instruc-
tional aids, orderly, progressively
arranged study assignments in rec-
ognized, approved technical texts—
these are only a few of the many
superior advantages of CIRE’S plan
of personalized spare-time home
study training for professional self-
improvement.

CIREHOME STUDY COURSIEKS
COVER TIE FIELD OF RADIO-
ELECIRONICS—TELICVISION,
ULTRA-HIGH FREQUENCY
TECHNIQUES, AM AND M
BROADCASTING, COMMUNICA-
TIONS ENGINEERING—from sim-
ple treatment of fundamentals,
through preparation for FCC com-
mercial radio operators’ license ex-
aminations, up to and including
complete high level quantitative
treatment of advanced radio-clec-
tronics and ecommunications engi-
neering. Choose the course hest
suited to your needs, and start with
the section you are gualitied to en-
ter. You pay for only the section
or secetions you need. Use the “Pay-
H] ‘ou-z0 plan” paltterned after
ethical, edueational practice. These
features are unique with Cleveland
Institute, and represent the best in
the modern, post-war concept of
home study training.

Many CIRE students of advanced
engineering courses today are
broadcast chief engineers. Gradu-
ates of CIRE courses are eligible
for the top jobs in radio-etectronics.

write today for free, descriptive bookiet—*"THIS
NEW WORLD OF ELECTRONICS HOLDS OP-
PORTUNITY FOR YOU.”
No obligation—no salesmen.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Successors to

NILSON RADIO SCHOOL,
Founded 1939

SMITH PRACTICAL RADIO INSTITUTE,

Founded 1934

RN-3 TERMINAL TOWER, CLEVELAND 13, OHIO

(Mail this Coupon)

Cleveland Institute of Radio Electronics, RN-3 Terminal Tower. Cleveland 13. Ohio.
Gentlemen : FPlease send information about your home study courses in Radio Electronics.

I o S S A BB D08 B8 0800 88 B9 8 B0 UOOE0AGABHAAAs 1 desire traning in....ovuinivviiiiiininiiniiens
ADDRESS . i iii it e e aisaaee HITSERex GorR IR LRI SR PG
operating 0 mfg. O cCaa d Army-Navy O
(83 4 O S E A NG 55 ARE 0885530000888 A00508500 8500000 amateur ] Other.......ceeeiiinneniian, [ am a
s o - High School Grad. 0 College T 1 holda........
@ 8) « ZONE........... STATE. iviitiioeisesserenionnss ) (Do o
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For Solderin 14

Tight Places . . .

DRAKE |

No. 400 Soldering Iron |

Smallest Industrial Iron
Ever Designed
60 Watts—1Y} in. Tip
Only 9 in. long—Wt. only 8 oz.

This mighty mite is backed by
DRAKE'S 25 years of soldering
iron manufacturing experience.
The high quality and long service
of DRAKE Soldering Irons have
made them outstanding favorites
with all types of radio men every-
where. The DRAKE No. 400 is an

outstanding value at
Only $450

Lis!

Drake Has an Iron
for Every Purpose.
Ask Your Radio
Parts Jobber.

DRAKE ELECTRIC WORKS, INC.

CHICAGDO 13 ILL

14656 LINCOLMN AVE.,

1 Days
Free Eﬂnination

PRACTIC :
| ms 1
INFORMAYION |
inciuding Frequency Modulation—Television, etc.
P Inside RadioInformationforall
4 /,? - Servicemen—Ajrcraft Pilots,

Students. AUDELS RADIO-
MANS GUIDE contains
772 Pages, 400 Diagrams & Photos
i3 complete—gives Authentic
Principles & Practicesin Con-
struction, Operation, Service
& Repairs. Covers clearly and
concisely Radio fundamentals
—Ohm's Law—Physies of
sound as related to radio sci-
ence—Measuring instruments
—Power supply—Resistors—
Inductors — Condensers —
Transformers and examples—
Broadcasting stations—Radio
Telephony— Receivers—Diagrams
—Construction—Control systems—
. Loud speakers — Antenna systems
—Auto Radio—Phonograph pickups— Public Ad-
dress Systems—Aircraft & Marine Radio—Radio
Compass—Beacons—Automatic Radio Alarms—
Short Wave—Coil Calculations—Testing—Cathode
ray oscillographs—Static Elimination—Trouble
Pointers—Underwriter's standards—Units and
tables—Frequency Modulation—REVIEW QUES-
TIONS & ANSWERS. Ready Reference Index.

$ COMPLETE o PAY ONLY $1 A MO.
Get this practical information in handy
form for yourself—Fill in and

e e mmm e == MAIL COUPON TODAY ™ === mwr mem =

AUDEL, Publishers,49 W.23rd St., N.Y.

Mail AUDELS NEW RADIOMANS GUIDE for free exami-

nation. < K., | will senddvou $1 in 7 days; then remit

l $1 monthly until$4 is paid. Otherwise I'will return it.

RADIOMANS GUIDE |

l OcCuUpation w o o mnmn————————

l Reference
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square, the r.f. output is very broad.

This wide band r.f. is easy to locate.
Another useful output of the v.h.f.

heterodyne frequency meter is video

modulated r.f. In certain cases, such
as radar and television, an r.f. output
| consisting of controlled, sharp pulses
is necessary. Thisis easily obtained by
|turning the selector switch to “Video”
| and applying the pulses into the video
jack via a coaxial cable. Positive
pulses from 50 to 150 volts will fire the
toscillator. Notice, in Fig. 9, that in
the video position, the ordinary “B+”

Fig. 7. Several methods that may be employed to increase the frequency range.

is removed from the r.f. oscillator; the
pulse positive peak supplies the neces-
sary momentary plate voltage.

In the construction of the r.f. oscil-
lator, care must be taken to provide a
solid, stable base and rotor drive mech-
anism. A firm foundation, in this
case, is furnished by rectangular brass
tube stock, %" thick, 1%x3 inches in
cross section and 9 inches long. The
drive mechanism is a war surplus, pre-
cision 100:1 worm gear assembly, 50
vernier dial rotations being necessary
to cover the entire frequency range.

Captured German radar equipment of the Mannheim type. This equipment was used to direct
gun fire after the planes had reached the range of antiaircraft fire. Signal Corps teams were
assigned to the task of capturing enemy equipment intact in order that German radar could
be analyzed and studied at Evans Signal Laboratories. According to the engineers who an-
alyzed this and other units, German radar was good but not on a par with Allied equipment.
The Signal Corps attributes this lag in German radar development to the fact that the Nazis
relied heavily on their superior air force during the early stages of the war and failed to

| improve their radar equipment until it was too late to catch up with Allied developments.
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The concentric tuner is fabricated
from 1%” brass pipe and small pieces
of %" and %" acrilic (Plexiglass, Lu-
cite, etc.) stock. A 4” length of the
brass pipe, sawed in half lengthwise,
bhecame the stator. The rotor is made
from the same stock except that the
diameter, through bending, is reduced
to 1.3”. Like the stator, the rotor is
sawed in half lengthwise. (See Fig.
8.) Although polystyrene would make

better high frequency insulation,
the Plexiglass was the only workable
plastic available. Since power is not
a consideration, the slight loss does not
matter as long as the oscillator func-
tions throughout the entire frequency
range. The circular plastic parts were
cut out with a fly cutter. A lathe,
however, would make a better and
more precise job.

The rotor shafts are made from 4"
polished steel rod. Notice that the
metal shaft does not extend through-
out the entire length of the tuner but
is broken in the middle by a fiber sec-
tion. Higher values of circuit “Q” can
be realized by minimizing unnecessary
conductors in the tuner field.

Conveniently, the gear box slow
speed shafts extend out both sides.
One end is used to turn the tuner rotor
through a flexible coupling while the
other end supports and drives a 6”
diameter, wooden calibration disc.
Over 180° of this drum, 50 equally
spaced divisions, numbered from 0 to
50, are placed. Each vernier dial ro-
tation moves the disc one division. All
graphs in this article are based on this
method of calibration.

Filament chokes for the 955 are pro-
vided to keep the cathode above
ground. The ceramic socket supports
are wound with number 18 D.C.C. wire
and become the forementioned chokes.
Filament bypass capacitors are fab-
ricated as shown in Fig. 10 and act as
combination capacitors and feed-
through insulators. The plate choke,
wound on a ceramic pillar, is mounted
on the opposite side of the tuner from
the 955 tube.

The finished oscillator, complete with
the rest of the circuits, is mounted in-
side an aluminum shield box. An ex-
ternal power supply is used to mini-
mize internal heat. The knobs on the
front panel from left to right are as
follows: selector switch, volume con-
trol, vernier tuning knob. At the lower
left are the r.f. jack, video input jack,
and audio output jack.

By far the most difficult task is the
calibration of the frequency meter
when a frequency standard is not

NEW AMATEUR
FREQUENCIES

The Federal Communications Com-
mission has announced the opening of
two additional frequency bands, 420-
130 megacyeles and 1215-1295 mega-
eycles for amateur use. The frequencies
between 420-430 may be assigned for
amateur use punldul that lht peak
antenna power of amateur stations is
limited to 50 watts. Operation in these

bands is effeetive immediately. B0

March, 1916

U.S. ARMY SIGNAL CORPS SURPLUS

RADAR COMPONENTS

AT PRICES WITHIN EVERYONE'S REACH!

U.H.F. RECEIVERS

IMom RCR-26R
ew toward
ultra hixhs,
20-210 megac
superheterodyne
tubes (H-054, 1-!
()\I\l s in 4-1.F
o for 20 meg
(\clo bandwidth.

lar set. designed with
me  efficieney on  the
& BU40G. Tunes from
Has 15 tubes in
renit,  Uses 6 acorn
3) in RF portion and
stages that are de-
acyeles with a 2 mega-
Kach 1. F. stage bas

RADAR KEYING UNIT

nal Corps type DC1HY from SCR-268 Itadar set,
ved for 115 volts A s,

initial radar pulse
valued individually woald, in
Drice of this unit,
Following are a few ot the mm\ that make up the unit.

G eve

sutin,
R ghtly used.

2—6L6 tithes ..7 7 tubes
a gain of 8. Sy
Power supply (contained on same [ 3T tubes 17860 tiben
— 86

chassis) has hnsky Thordarson and Tobe
transformer. chokes and filter conden-
sers, Practically no hum whatsoever, De-
signed for 115 volt. 60 cycle operation,

Ideal for modification
by amateurs or experi-

mid.

Pyranol condensers,
150 ALA power transformer,
General Radio type (T 200,

menters to ‘‘ham' or 1—5 volt. 26 AMP fil. transtormer (for 304 TL).
¥ M bands. 1—2.5 volt. 10 Amp. anstormer (5000 yolt.
Chassis 2577 x10% 7 I—1 mfd. 100 volt, © I’yranal.

X8 — hlppmg wt.

$2995’

ap-
prox. 90 Ibs
ORDICR \() W-1421— move).

SHORT WAVE RECEIVERS

Shipping wt.

1—2 yfd. 1.000 volt,

2—0 to 4,000 rolt. 27

At least
double hlower,

Size 397 x167 X177,

GE Pyranol.
volt. eters (0-1 mil.
50 other parts including $

290 Ibs.

insulation),

i Thiz unit developed the
and eontains valuable component paits that
rost several tines the selling

1—304TL (Kimae) triode transmitting type rated at 300 watts.
plare dissipation at hixh freauencies,

— 4,000 WV, Gl

00 volt.,
1—Variac 5 amps,

950

Original Government eost over $1.000. Com-

plete units only.

ORDER NO. W-1414—

CONDENSERS

GE Pyranol 8 mfd 600 V. W....8$1.85
GE Pyranol 10 mfd 600 V. W.... | 9§
*GE Pyranol 2 mfd 4000 V. W.... 8.95
*0il Filted 2 mfd 1000 V., W.. .65
*0il Filled 1 mfd 1000 V. W .55

Bath Tub .5 GO0 VW .34
Bath Tub .1 600 VoW, 18
Bath Tub .05x2 600 V. W......... .28
POWER
TRANSFORMERS

ALL 115 V. 60 C. PRIM.
o000 V. CoT ALAL il
$13.50
3200 150 M A,
Rignal Corps type BC-T28C. . . 9s5

Portable 7 tube receiv designed  to 1060 V 0 NM.A .
operate on 2 volts. D.C. from self-con- | GSSESSEE SRERRNRERNE 0 ... .40

tained battery and vibrapack. Tunes four
bands covering from 2 to 6 megacycles

FILAMENT TRANSFORMERS

By bush button tuning. One push but- 5 V. Amp, Top Pri.. ..
ton is used for each band. and any fre- BO00RBAOEA00a0Ea0E $2.75
quency in any hand may be selected 2.5 Amp. 10000V,
by nm.cx tip ftuning. Insul. ............. S
A 47 DML speaker is mounted in cab- FILTER CHOKES
in ’lml)e1§“m \\P ]:3[\4 foll‘m;‘]-{ T 7.7 Menries 320 M.A. 350 V.
5 3 I .
()pu.\u’s well with 6 foot plug in an- e $4.49
R R g RO BT S Lip Mike Buttons (Gold IPLAted) .....eoveenneeeeann.. $2.00
battery and antenna Throat Mike Buttons (Gold Plated) . .80
Tdeal for most poli Teleg aph Keys ( \mr_\a_\m_\l ...... 1.00
ship to shore, tinwe gl Telegraph Keys A, N, w ¢ Delaxe, 1.95
nal and airera T Phantom Antenna comprises 2 12 ohm non-ind. res & 8
quencies, 127 %,,\7/, & 118-157 MMVFD sariable Cond. with (181 air-gap.. 1,95
Shipping Wt 11 1hs. Coaxial Cable—T2 Ohws—List 85¢—pr. 1. .. . ..., .18
‘ ' Coasial Cable—501F feet—Dr, ..o i .15

ORDER NO. W-1422—

110 V. AC Relays DI'DT Silver
Contacts 10 Amp. Rating. $2 40
In Humddred Lots......... 2.00

CLARO. 750 Ohms..

Potentiometers — WIRT 1R (‘

In Hundred Lots......... . .20(: ply

Self-contained 115 V.
e

LIMITED SUPPLY, Brand New Plane Transmitters (Col-
Voice 125; Varia-

lins)_B29 Type ARTI3 CW 266 Watts: 4
ble Tuning, 2 megs. at 18 megs.; complete with tubes.
Crystal cal. ECD control with Dynamotor 23V D.C. Oper.

Mod. at approx.

Field Service. Can
H.F. Ree. Transcehver
or Frejuency Meter .

$325""

output 195 to 205
5000 C.
plete with 5 tubes sold as is from
be used as

Radic Modulator Type B C 423.
Power Sup-

MO

Com-

520

Alt merchandise.guaranteed.
Send Money Order or Check.

Mail orders promptl
Crating and shipping charges sent C.O

filied.

All prices F. O B. New York City.

COMMUNICATIONS EQIIIPMENT Co.

131 LIBERTY ST., NEW YORK CITY 7, N. Y.
TELEPHONE WH 4-7658
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ENDORSED

Fast.

method.

P. 0. Box

8Y CHAMP!ONS

Efficien:

928, Dept. 2..,

Skill, speed. accuracy free of nerv-
ous tension brings big pay.

The One and On'y Candler System

Nothing else like it. It is the course
that has made code champions. Will
help any sincere man gain greater
speed, accuracy and skill. Learn the
Candler way.

Operators Needed

If you need additional speed to be
classed as an expert. try the Candler

It is endorsed by chams-

pions. It has produced phenomenal
results with a minimum of effort.
Why not learn the faster and easier
way. Get your copy of the Book of
Facts for Code students, Telegraph
and Radio Operators.

CANDLER SYSTEM CO.

Denver (1). Colo,

112 aniivzen

Champion Endorses
CANDLER SYSTEM

T. R McElroy, Official Champion
Radiotelegraph  Operator of _the
world  with a  sps o 52
w.p.m., claims his success 1s due
to the Candler System

TEST EQUIPMENT

A LUMITED QUANTITY
FOR IMMEDIATE DELIVERY

WESTON

$68.35

BRASS PIPE FIBRE

Fig. 8. Mechanical construction of the coaxial tank. Plexiglass end pieces are used.

available. Lecher wires are extremely
helpful for finding rough frequency
points. If a microammeter is inserted
in series with the oscillator grid re-
sistor, a decided deflection will occur
as the Lecher wire shorting bar is
moved through half-wave points. For
more precise calibration, an accurate
5 or 10 mec. frequency source will al-
low check points by zero beating.

It is recommended that a graph, such
as Fig. 5, be made showing the funda-
mental and all useful harmonics plot-
ted against dial divisions. This graph
is valuable for differentiating between
harmonics when measurements are
taken. When a powerful transmitter
is being checked, spurious beats will be
heard that may mislead the technician.
Decreased pickup will eliminate this
undesirable condition.

Lower frequencies than the funda-
mental may be measured by using the
unknown frequency’s harmonics. For
example, if the transmitter under test
is at 150 mc., its second harmonic will
beat with the 300 mc. from the fre-
quency meter. In all measurements,
it is desirable to know the approximate
(=50 mc.) frequency of the unknown.

Fig. 10. Mechanical construction of
the capacitor Cx shown in the sche-
matic diagram, Fig. 9. There are two
such units required, each having a
capacity of approximately 100 wufd.

ter, to delve into the possibilities of the
split concentric tuned oscillator. Re-
sults are gratifying in that the finished
product works smoothly and well. The
purpose of this article is not to provide
detailed plans for building the fre-
quency meter, but rather, to introduce
the reader to another phase of micro-

N 697 VOLT-OHM- 9 03 It was the author’'s intention, in wave technique.
0. MILLIAMETER $2 . building this heterodyne frequency me-
N 663 VOLT-OHM. 49 ] 4 Fig. 9. Schematic diagram of v.h.f. frequency meter constructed by the author.
0. MILLIAMETER .
e J]
RCP o===5 |
L e
No.488 ik $70.07 || T -
. TESTER . il ) -
i 3 .
TRIPLETT , i
: l 50 wutd| o 2 1
VOLT-OHM- 1l 250K 10K
No. 2405 0L $441(l } i T ]
e 10K 3 —
Write for Free 1946 Parts Catalog U ’ A ) € Kl |
©STANDBY !
M OVIDED -
| MCW 10K
sr{M‘l_‘
I : o VIDEO
731 West Washington Boulevard ' -
Dept. N CHICAGO &, ILLINOIS T (REQULATED)
|
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(Continued from page 14)

metropolitan district or a prlncnpal
city, or the rural area surrounding a
metropolitan area or principal city.
The FCC has listed 140 motmpohtan
districts for television stations. Sta-
tions in other metropolitan or city
areas not listed in the table will not
be assigned closer than 140 miles on
the same channel or 75 miles on adja-
cent channels, except upon an ade-
quate showing that public intcrest or
necessity would be served.
Approaching the problem purely
from an engineering point of view, the
Radio Manufacturers Association re-
ceiver section committee has recom-
mended the marking of FM receiver
dials with wavelength or megacycle
designations rather than FCC channel
numbers. Chairman Dorman D. Israel
explained that the RMA committee did
not consider sales factors in its con-
sideration of dial markings. A ma-
jority of the set manufacturers who
have replied to an RMA poll have in-
dicated they favor channel number
marking. The FCC several months
ago announced the adoption of a num-
bering system for FM channels, be-
ginning with 201 for the first channel
frequency, 88.1 mc., and so on.

AS A FURTHER STEPR in its reor-
ganization of the engineering depart-
ment, FCC announces the following
changes in personnel:

The field and research branch will
be headed by Assistant Chief Engineer
George E. Sterling and will consist of
the following divisions: Field and
monitoring, headed by George S.
Turner; technical information, headed
by Dr. Lynde P. Wheeler; laboratory,

headed by Charles A. Ellert; alloca-
tion, headed by Paul D. Miles.
The safety and special services

branch will be headed by William N.
Krebs and will consist of three divi-
sions: Marine and general mobile,
Howard C. Looney acting chief; emer-
gency and miscellaneous, headed by
Glen E. Nielson; aviation, with George
K. Rollins as acting chief pending the
return of Edwin L. White.

As reported earlier, the broadcast
branch, including the standard, FM
and television divisions, has already
been organized.

TIHE RMA SPRING MEETING of
transmitters and transmitting tube
manulacturers, comprising the trans-
mitter section of the engineering de-
partment, is scheduled for April 29
and 30 at the Penn-Harris hotel in
Harrisburg, Pa.

MELVIN E. KARNS, who resigned
Nov. 1 as director of the WPB radio
and radar division, has returned to an
executive post with RCA. He is sta-
tioned at the RCA laboratories in
Princeton, N. J., as administrative as-
sistant to Dr. C. B. Jolliffe. 30—

March., 1916

Spot Radio News 1 l

33 well ovei'lapped

ranges .
plus Iong-life
dependability!

(Model 665 Type 1)

VOLT- OHM - MILLIAMETER

Its compactness, versatility and rugged dependability
make Model 665 the ideal instrument for use in the
field, or in the shop . .. whether servicing communica-
tions equipment, testing electrical components in pro-
duction, or research or maintenance work. Provides 33
AC and DC voltage, DC current, and resistance ranges
. . . with simplified switching arrangement for rapid
operation. Built to WESTON standards to assure de-
pendable measurement accuracy throughout the years.
Full details on request. Weston Electrical Instrument
Corporation, 658 Frelinghuysen Avenue, Newark 5, N. J.

WESTON Zuczzconents

EXPO_R_T_____ T

(VIEX COMPANY (,ﬁ%

uunouu cxpomns
NEW YORK 18 NY |

INTERSATIS o

EXCOM; N. ¥ II

SERVICE

A complete export service for manufacturers including Financing, Sales
Promotion, Foreign Correspondence, Permits, Shipping, and Export
Packing.

Write us regarding your product for world wide distribution.

CABLE: “INT
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FOR IMMEDIATE DEL R

RECORD PLAYERS

COMPLET E: SIMPLY INSTALL

YOUR OWN
MOTOR AND
TURNTABLE!

Record Player
Complete
without motor

& turntable

$3250

per unit

All

Components
PLAYER Mounted, Wired
CONTAINS: and READY TO PLAY

e Large electro-dynamic speaker

e Tone Control » Volume Control
e A.C Amplifier with power trans«
former, and connecting cords

3 tubes—1-6V6, 1-6C5. 1-5Y3
Astatic pickup with arm rest
Permanent needle—Knobs
Acoustically-built cabinet

All in a handsome. leatherette-
covered, sturdily-constructed case,
14" wide. 734" high, 1634’ long.

DEALERS — Write for quantity discounts!

UNION RADIO CORPORATION

1636 W.VAN BUREN ST.. CHICAGO 12, ILL. |

CAREE

>

Each one a chance for ambitious
men and women to increase earn-
ing capacity and Ppromote perma-
nent empioyment.
I. RADIO TECH- 3. AIRLINE COM-
NICIAN. A general MUNICATOR NON-
course including FM TECHNICAL. Of spe-
and Television. Stu- cial interest to
dents learn by con- YOUNG WOMEN.
structing electronic Prepares for employ-
and radio euuipment ment in airport flight
under expert supervi- control offices,
sion. 4. RADIO & TELE-
VISION SERVIC-
2. RADIO COMMU- I NG. Employment
NICATIONS. Pre-

as repairman on
pare for FCC licenses. home-type equip -
Includes telegraphy. ment including
Leads to position as standard broadcast
merchant marine or

and KM, as well as
flight radio officer. Television receivers.

MELYILLE RADIO INSTITUTE

“‘the radio school managed hy radiomen’”

[ AN NN

FOUR INTENSIVE
COURSES

| facturing process.

Manufacturers Literature

Readers are asked to write directly to the manufacturer for the liter-

ature. By mentioning RADIO NEWS, the issue and page, and en-

closing the proper amount, when indicated, delay will be prevented.

PRONUCTION PARTS FOLDER

Ex-Cell-O Corporation is now offer-
ing an informative folder describing
its facilities for manufacturing pro-
duction parts and unit assemblies.

Of special interest are its graphic
interior photographs of Ex-Cell-O’s
production departments showing the
machinery used in parts output. Ex-
Cell-O Corporation’s services and fa-
cilities for making miscellaneous pro-
duction parts were greatly expanded
during the war and they are now
available for mass production of ac-
curate parts and sub-assemblies for
peacetime products.

Copies of this “Production Parts”
folder may be secured by writing Ex-
Cell-O Corporation, 1200 Oakman
Boulevard, Detroit 6, Michigan, and
requesting Bulletin No. 36151.

PRODUCTION TOOL CATALOG

Acme Tool Company is now offer-
ing a new descriptive catalog illustrat-
ing precision production tools. This
catalog. No. 45. features unusual pro-
duction tools which have contributed
to increased production wherever used.

Copies may be obtained upon re-
quest on company letterhead to Acme
Tool Company, 200 Church Street,
New York 13, N. Y.

CAPACITOR BULLETIN

Electrical Reactance Corporation
has just released a new, illustrated
bulletin describing in detail the char-
acteristics of the company’s line of
Hi-@Q Silver Electrode Ceramic Ca-
pacitors.

It is attractively printed in color
and contains diagrams showing the
construction of the capacitor and
photographs illustrating the wvarious
steps of manufacture and tests applied
to control quality during the manu-
Complete specifi-
cations and capacitance values are in-
cluded, together with type designa-
tions according to JAN specifications.

This bulletin covers the CI Type of
capacitor with axial leads. Further
information may be obtained by writ-
ing direct to Electrical Reactance Cor-
poration, Franklinville, New York.

X-RAY DIFFRACTION BROCHURE
Of prime interest is the announce-
ment by the North American Philips

} Company, Inc., of its new illustrated

| ory,

brochure dealing with the basic the-
principles, and applications of
x-ray diffraction.

F. G. Firth, Research Engineer, au-
thored the text, which is divided in
three parts and covers basic princi-
ples and theory of x-ray diffraction,
the constitution of matter, and treats

www americanradiohistorvy com

many application problems at con-
siderable length. The booklet explains
in detail how x-rays are diffracted,
the technique of powder identification,
how various types of film-type equip-
ment work, advantages of the new
Geiger-counter x-ray Spectrometer,
low-angle scattering, particle size,
and orientation of matter, alloy for-
mation, organic compounds, catalysts,
studies of mineral substances, high
polymer work, petroleum products,
and heat exchanger problems.

For a copy of the 16-page booklet,
address inquiry to the North Amer-
ican Philips Company, Inc., Publicity
Dept., 100 East 42 Street, New York
17, N. Y.

VIBRATION TEST PAMPHLET

L.A.B. Corporation presents litera-
ture covering vibration test equipment
which has been found to expedite new
design by the process of “shaking out”
faults without protracted field tests.
Faults in assemblies and components
are thus exposed, hastening correction
and avouiding expense, embarrassment,
and the possible exposure of weak-
nesses which might show up after ship-
ping or usage.

Three-dimensional vibration equip-
ment, as well as test tables, are avail-
able for laboratory and production
use and are illustrated and described
in detail. Machines to special speci-
fications may also be obtained.

Requests for literature may be ad-
dressed to the L.A.B. Corporation, P.O.
Box 162, Summit, New Jersey.

ENGINEERING DATA

A pocket-size Library of Engineer-
ing Data has been completed by the
Manufacturers Screw Products Com-
pany for all industrial users of screws
and other fasteners.

Included on the four varicolored
cards, which are enclosed in a durable,
handy pocket envelope, are machine-
screw weights and decimal equivalents
of twist drills. The cards have ruled
edges and provide a maximum amount
of engineering information in a min-
imum amount of space.

In order to secure a set, write to
Manufacturers Screw Products, 274
West Hubbard Street, Chicago 10, 11-
linois, on your organization letterhead,
stating your position with the com-

pany.

JEFFERSON ELECTRIC CATALOG
In an interesting presentation, the
major products of the Jefferson Elec-
tric Company are fully described in its
colorful new 12-page catalog.
Pertinent data covers transformers
for sixteen fields of application, in-
RADIO NEWS
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cluding power circuit, mercury lamp,
neon, signal, and street lighting. Nu-
merous attractive illustrations add to
the value of the brochure. In addi-
tion, descriptive information is sup-
plied on ballasts, renewable and non-
renewable fuses, fustats, plug fuses,
and solenoids. For quick reference
purposes, a listing of Jefferson sales
engineers and their locations is also
included.

A copy of this catalog, which is
specified as No. 451-GB, will be fur-
nished upon request made to the Jef-
erson Electric Company, Bellwood,
Illinois.

ENCYCLOPEDIA OF FASTENERS

Manufacturers Screw Products,
makers of stronghold fasteners, is now
offering a catalog of their fasteners
including many unusual features of
interest to engineers, product de-
signers, and purchasing agents.

This new book explains how screws
are made and has many photographs
of the various manufacturing opera-
tions showing the economical method
of cold-forged manufacturing. For
convenience, this helpful book is di-
vided into twelve indexed divisions,
including aviation products, machine
screws, cap screws, set screws, sheet
metal screws, bolts, studs and rods,
nuts, washers, rivets, eyelets and pins,
terminals and clips.

A copy of this 136-page Encyclo-
pedia of Fasteners will be sent with-
out charge to engineers, purchasing

agents, product designers, and others
who specify or purchase fasteners.
The request should be made on com-
pany letter-head, giving position, and
sent to the attention of Mr. Hufe,
Manufacturers Screw Products, 227
West Hubbard Street, Chicago 10, INi-
nois.

SPEAKER CATALOG

A new eight-page, with cover, cata-
log containing every type of reproduc-
ing unit and horn for sound reproduc-
tion has been published by Racon
Electric Company, Incorporated.

This brochure features a new line
of Super X Units, using the latest
type of Alnico V magnets.

Further information regarding this
descriptive catalog may be obtained
by writing Racon Electric Company,
Inc., 52 East 19th Street, New York 3,
N. Y.

BURGESS BATTERY GUIDE

To facilitate the replacement of all
radio batteries, a new and more com-
plete guide and products listing has
been made available by the Burgess
Battery Company.

A listing of the correct replacement
batteries for portable and farm radios
is combined in the new leaflet, which
also includes a listing of private brand
portables. Many new manufacturers
are included and the number of the
sets covered totals over 1000. Ena-
bling quick identification of any stock
number, a numerical and alphabetical

listing of all Burgess Battery products
adds to the interest and value of this
guide.

A copy will be furnished free of
charge upon application to the Bur-
gess Battery Company, Battery Divi-
sion, Dept. RG, Freeport, Illinois.

HYDRIDE PROCESS BOOKLET

Titled, “The Hydride Process and
Its Products,” Metal Hydrides Incor-
porated, has issued a handy reference
size booklet covering developments in
the fields of metallurgy and chemistry.

Contents of the brochure deal with
the hydride process, properties of me-
tallic hydrides, titanium, titanizing,
zirconium, titanium-copper alloys,
method of addition of titanium to
copper, zirconium-copper alloys, spe-
cial metals, powdered alloys. Also
included is a graph showing dissocia-
tion temperatures and volume of hy-
drogen held by commercial grade of
metallic hydrides, as well as a list of
hydrimet products.

Anyone interested in securing a copy
of the booklet may do so by writing
Metal Hydrides Incorporated, 22 Con-
gress Street, Beverly, Massachusetts.

DIAL LEAFLET

Illustrated and described in an at-
tractive, 4-page leaflet of the Amer-
ican Dial Company, Inc., are repre-
sentative precision instrument dials
indicative of the great variety pos-
sible.

An interesting discussion covers pro-

SENSATIONAL SPECIALS
ON POPULAR MERCHANDISE

EXCITING NEWS!!!
BRAND-NEW RADIO

UNITS BUILT FOR ARMY

A FEW OF OUR TYPICAL BARGAINS

Write today for your copy of our latest price list
BALLAST TUBES, 80Y LYDE..coveuverrrarananrnnnnnns $.39 ea

MICROPHONES: Gold-VPlated single button midget carbon mike—
Waterproof and rugged—Uuilt for Signal Corps. May be used as
a lapel mike, concealed or secret pickup, for ambplifiers, or may be

attached to a home radw SUPER-SPICIAL—$.95 ea Bullet
Crystal Mikes—$5.485. Bullet Dynamic Mll\eafs7 45.
POWER TRANSFORMERS, hatf-shell type. 110V, 60 cycle. Spec-

ify either 6.3 or 2.5V when ordering.
For 4-5 tube sets: 650V, 40MA CT; 5V fil. and either 6.3
OF 25 Hl.tvueeranuennnunnnnoinas $1.40
For 5-6 tube sets: 600V, i
O 2 R e P TR T Lo
For 6-7 tube set:
6.3 or 2.5 ul
For 7-8 tube sets: 70
6.3 or two 2.5V ﬂlq
For 9-11 tube sets: T
6.3 or two 2.5 fils.

either

444444444444444444 2.75

FILTER CHOKES: mountmg mrimmm plated straps; 200.
300, 400 or 500 ohms—llm\y-duty $.89 ea. Midmet type—
49. AUDIO TRANSFORMERS: 1 plate to single grid, 3:1—
.69. 1 plate to PI' grids—$.69 Universal outbut. lapped for
various impedances—$.79. Mike Lmnxtormerb, single or double
button—$.69.
RELAYS: D.I".D.T. Heavy-duty construction,
suitable for operation in tube plate circuit—$
relay sheet for full descrintion of our stock of relays.
Midget Circuit Breakers, made for military use, 20 amp.—$1.25
e¢a. Heary duty solid brass, screw type binding posts—$.03 ea.
7 assorted [F transformers in aluminum cans—$|. 5 as-
sorted oscillator coils—$.69. Test leads and prods, needle tvpe.
5KV insulation, per pair, $.50.

50 ohms resistance;
.5 send for free

501 wires,

100 Watt Resistors: 100, 250, 3M, 10M, 11M, 20M ohms—$.35
u 1() Watt: 1, 10 ohms—8. 10 ea. 300, 1M, 12M ohms—
ea. 20 Watt: 18 ohm—$.10Q. 50 Watt: 15M ohin—

3 ea 80 ohm, non-inductive—$.10Q ea. 230 ohm CT—

0 e All are IRC, Ohmite, Ward-Leonard or equivalent.

TUBULAR CONDENSERS, Guaranteed one year. Prices_in lots

of tem, either one type or assorted. 100 ME, 25V— 35 50

Mf, 150V— $.45; 20-30 Mfd, 150V—$.40; 2()

$.30: 25 Mf, 25V—-8§.20; 10-10 Mf, 450V —

150V—$.20: 16 Mf, 450V—$.40; 10 Mf, 150V—§. 27; 10 Mf,

50V—8.15; 8 Mf, 450V—§.23; 8-8 Ml 450V—§. .45.

condensers, (:00\ .25 Mf—$.20; .1 Mf—$.10:
02Mf—$.08:; Mf-—-$.08; 008 3 Mf—$.05: 005 and smaller
-$.07. MICA CONDENSERS 1000V test, 6NOWYV, any stand-

ard capacity—$.1 5. SPECIAL—100 new, ‘outdated condensers,

uo guarantee—$.90—Average weight, 25 lbs.

3-Section Auto Antennas, complete with leads;

—$2.95, lligh-grade Shure Crystal

AC plugs: Bakelite—$2.00 per 100; lleavy rubber,

100. Bakelite Cube Taps—$1.00 per doz.

BUFFALO RADIO SUPPLY

66”7 —$1.50; 96"
Pickups—$3.75: Male
$5.95 ver

TANKS AT A COST OF OVER $900 NOW AVAIL-
ABLE FOR A TINY FRACTION OF THAT PRICE

Each is the product of an established leader in the field of radio manu-
facture, weighs only 41 lbs., and comes in a handsome, sturdy 17%x8%x
1214” metal cabinet. Each unit includes 2 separate transmitters, two sep-
arate receivers, and a 5.5 watt intercom amplifier. Each unit is complete
with 15 up-to-date new tubes, and has passed the rigid government tests for
the toughest service of all—use in a tank.

The 30 watt ““A’’ transmitter uses an 807 final stage, a buffer stage, plus
4 other tubes, and covers from 2 to 8 MCs. continuously, by band-switching
from the front of the panel. The ‘‘A" receiver is a superhet, covering the
same bands, having an RF stage as well as 2 iron core IF stages, also a beat
frequency oscillator.

The 5 watt ““B” transmitter covers from 230 to 240 MC. (1.2 to 1.3 meters),
as does the ‘B’ receiver. By simple changes, these sets can be made to cover
other bands if desired.

These sets all include a microammeter to read antenna current, signal
strength (R meter), filament voltage, receiver or transmitter plate voltage, or
transmitter current, all at the flip of a switch. By suitable connection to
these sets, you can receive or transmit on “*A” and ‘B’ simultaneously, or
you can act as a relay station by receiving on ‘A’ and rebroadcasting on
“*BB,”” or the reverse. You can even add ¥our own conversation to the re-
broadcast !

The best feature of all is the price. While our stock of this super-bargain
lasts, your cost is only $39.95. 109% deposit required with COD’s. Complete
instructions and circuit diagram included with each unit.

275, and 500 Volts DC. They
work very well on a 110 V, #0 cycle supply, which must he constructed, as it is not
furnished. We can furnish combplete power supply parts for a very reasonahle addi-
tional sum.

219-221 Genesee St., Buffalo 3, New York

Tower requirements for these units are 6 or 12-14,
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Long Satislying
fermﬂ

CERAMIC
CAPACITORS

ELECTRICAL REACTANCE

CORPORATION
FRANKLINVILLE N.Y.

Roehr Distributing
Company

St. Louis®’ Radio
Mail Order House
[ ]

ANTENNAS (Auto and Home)
CONDENSERS
RESISTORS
MICROPHONES
TUBES
PHONO MOTORS

BATTERIES
(All Types—
AB Packs)

PHONO NEEDLES
TRANSFORMERS (All Types)

VOLUME CONTROLS
(Com crlefe Stock Carbon

wire wound)
ALL R. M. S. CABINETS IN STOCK

Write for our list of tubes,

catalog package, and in-

formation on how to secure

a Speedex Tube Base Chart
free of charge.

ST. LOUIS 3, MISSOURI
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duction of these distinctive dials by
means of an optically recording in-
strument which incorporates a com-
bination of optical and electro-me-
chanical principles, achieving an amaz-
ing degree of accuracy. The special
process used in the manufacture of
the dials is described as resulting in
uniform accuracy of line width and
spacing, length of lines and their ar-
rangement, whether uniform, loga-
rithmic, or in accordance with special
spacing requirements. Other produc-
tion details and information on the
wide range of styles and types of dials
are also included.

For a free copy of this leaflet, writ-
ten request should be made to the
American Dial Company, Inc., 450
West 45 Street, New York 19, N. Y.

R.F. Probe Design
(Continued from page 37)

6L6 tube is replaced and three of its
pins are used as terminals for the
probe output connections.

The probe is connected to the d.c.
electronic voltmeter by means of a
shielded, 2-conductor, rubber-covered
cable. One end of this cable is fitted
with an octal socket for connection to
the probe while the other end of the
cable is wired to a microphone-type
chrome connector which plugs into a
suitable socket on the d.c. electronic
voltmeter. The latter socket is, of
course, wired to the appropriate volt-
meter circuits, as indicated in Figs. 4
and 5.

The shape of the probe permits ease
in handling and allows it to be used in
“hard to get at” places.

Capacitor C; is mounted inside the
stand-off insulator while the 9006 tube,
polystyrene tube socket, and resistor
R, are located inside the metal shell
of the reclaimed 6L6 tube. This shell
may be painted a crinkle finish, if de-
sired, to improve the over-all appear-
ance of the finished instrument.

When constructing the probe, the

first operation is to prepare the shell |

of the 6L6 tube. This is not difficult

and is performed in a manner de-

scribed as follows:

1. Carefully loosen the base of the
tube by prying out the four metal
tabs which hold it in place. Then
pull the base from the shell and
cut the wires which are connected
from the pins to the tube elements.
The base will then fall free of the
shell.

2. Remove the metal disc on the
lower inside of the shell. This disc
contains the glass-to-metal seals
through which the tube connec-
tions pass. The disc is most easily
removed by drilling, but may also
be removed by cutting and filing.

3. Remove all parts from within the
shell and clean the inside thor-
oughly.

4. Drill a hole in the top of the shell
through which capacitor C, can
pass. This hole should be slightly
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AMATEURS
AND
RADIO REPAIRMEN

We appreciate your bearing
with us on the delay in de-
liveries, but hope you remem-
ber we accepted no orders
for material we could not de-
liver.

Parts are coming in more
freely now so the percentage
ot 1009, filled orders is in-

creasing. Thanks again.
EXCLUSIVE DISTRIBUTORS
FOR STROMBERG-CARLSON
AMPLIFIERS

WIPSP
521 State St.

W9OJIKE
HAMMOND: INDIANA

Phone 2314

Amaleur Radio
WRITERS WANTED

To write articles on transmitters,
receivers, antennas, test equip-
ment, and any material of gen-
eral interest to amateurs. Ar-
ticles should be typewritten, be-
tween 2000 and 2500 words in
length, accompanied by suita-
ble diagrams, photos, and parts
lists. Liberal payment made

upon acceptance.

Address all communications o

Box 419
RADIO NEWS

185 North Wabash Avenvue, Chicago 1, Hilinois

RADIO NEWS


www.americanradiohistory.com

Fig. 7. Panel layout of a direct
current electronic voltmeter.

larger than the inside diameter of
the polystyrene stand-off insulator.

wt

and near the top of the shell. This
hole must accommodate the ground
terminal.

6. Drill another small hole near the
bhase of the shell to hold the screw
used for connecting the metal shell
to the ground pin of the base.

7. Drill and tap three or four holes,
as necessary, in the top of the shell.
These taps are used for gripping

Drill a small hole on the side of, |

the screws which hold the stand-off |
insulator to the shell. The insula- |

tor should be the type which has a

circular metal base, such as those

made by the James Millen Mfg. Co.

After the shell has been prepared,
the parts are next wired externally
and the completed assembly slipped
into the shell. All the wires should, of
course, be kept as short as possible.
A small tweezers will aid in the proper
placement of parts.

After the internal parts are posi-
tioned, the stand-off insulator is
mounted on top of the shell and over
capacitor C.. A small hole must be
drilled into the side of the insulator
through which the pigtail connector
of the capacitor can pass. It is rec-
ommended that the end of this pigtail
connector be wound around the metal
prod and left unsoldered because the
heat of a soldering iron may soften the
polystyrene.

The final operation is to install the

I

|
|

!

base on the shell. The three connect- |

ing leads of the probe are passed
through three of the pins on the base
and then soldered. After the soldering
is completed, the base is placed in its

original position and the four metal |

tabs pressed in to secure it in place.
NOTE: Be sure to write down the
number of the pins to which the con-
nections are made. This may be nec-
essury for future reference.
If desired, a circular spring clip or
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68 CORTLANDT ST. NEW YORK 7, N. Y.
ESTABLISHED 1921 e e ¢ RECTOR 2-7600

In Stock—Immediate Delivery!

WEBSTER AUTOMATIC RECORD CHANGERS
STOPS AT LAST RECORD—Get Our Special Low Price

HAMMARLUND 12" SPEAKER BAFFLES
HQ 129X RECEIVERS & -

The New HAMMARLUND
SUPER PRO No. 400 SERIES

lUll SePp I3
PRICE ”2'——
MICROPHONE FLOOR STANDS

e A . - 25
10” Diameter, 9 |b. Base. All Chrome Pipe Section. ——
Adjustable from 36” to 67”. Positive Velvet Action
Clutch.

209 DEPOSIT REQUIRED ON ALL C.0.D. ORDERS
WE CARRY A FULL LINE OF STANDARD RADIO PRODUCTS

Inquiries Invited on Products Not Advertised

== WRITE FOR FREE LITERATURE ON STANDARD PRODUCTS S=t=mmmmmwag

Where lasting appearance 0

counts .. . 'I' ER

Antennas

SNYIDER

MANUFACTURING COMPANY
PHILADELPHIA

MANUFACTURERS ... START TO FINISH
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15, REGENCY
Striped Cases

Portable Automatic Phono.
MOdeI RC-250 graph Record-Changer Case
Covered ln atn'acuve striped leatherette. Dimensions:
223K"L x 1514"”W x 10 /g "H. 'akes record-changers
with base plates up 1o 1414" square. Mounting board
also acccmmodales chassns and controls. Grllled front
W._pening for 6" speakers: grilled opening in
rear for acousucs and vent:lauon Blank motor and
insert boards includs

Model P- 51 2 Ponahle Phonograph

Covered in attracuvely desxgned leatherette Dim
sions: 17”L x 14”W x 734" H, Will pl
with lid closed Oﬂ'set lid type. Gnlled front open-
ing for 5 or 6% speaker; grilled opening in rear for
acoustics and ventilation. Blank motor and insert
boards inclu ———
Other cases and cabinets available for o
ord-changers. portable phonographs table
dios, open face record-players, wall baffles
Write tor illustrated literature and prices.
Order from your jobber

M PRODUCTS COMPANY
05 MILWAUKEE AVENUE
CHICAL ]

n face rec-
model ra-

ALSA

BIG SAVINGS
Hundreds of specials
for RADIO SERVICEMEN
® CATHODE RAY TUBES

® POWER & TRANSMITTING TUBES
® HEADPHONES, etc.

® HARD-TO-FIND TEST METERS

7 LB. RADIO PARTS ASSORTMENT

A "'gold mine' for rhe radio serviceman. handyman
and repairman. Hundreds of valuable radio, radar and
electronic parts, screw machine parts, bushmgs, sub
assemblies, etc, More than your money’s worlh every
time. An amazmg value, Money-back guarante:

K130R — FULL 7 FOUNDS ONLY SIE
War Surpius Bargain Book

Page after page ot war surplus
and other bargains for the radio
serviceman; also specnals for
home. shop and outdo

IT'S FREE! WRITE TO-DAY
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TA R H! S_.m So. STATE STREET
S LSS cHiCaco s, ILLiNOIS

other suitable part may be mounted
on the glass envelope of the diode tube
in order to hold it permanently in posi-
tion. This is not absolutely necessary,
however, because the wiring within
the shell holds the tube quite securely.

Any short length of wire will serve
as a ground lead when connected to
the ground terminal of the probe. A
wire 8 to 10 inches long is suitable
for low-frequency work while a short
piece of bus bar approximately 2
inches long is better for high-fre-
quency measurements.

D.C. Elecetromie Voltmeter

The probe may be quite easily con-
nected to the d.c. electronic voltmeter.
A suitable arrangement, as previously
explained, is to install a socket on the
voltmeter into which the connector on
the probe’s cable may be plugged. This
allows the probe to be easily removed
when not in use. Fig. 4 shows the
writer’s home-built d.c. electronic
voltmeter with which the probe is
used. Fig. 5 is a schematic diagram of
this combination and illustrates the
simplicity of attaching the probe.

Only three connections are usually
necessary when connecting the probe
to a d.c. electronic voltmeter.

1. A common ground connection be-
tween the probe and voltmeter.
This connection also serves as one
side of the 6.3 volt wiring for the
heater of the diode tube. On some
instruments, it may be found that
neither side of the 6.3 volt source is
connected to ground. If so, it will
probably be necessary to run an ex-
tra lead to the probe and, in this
case, a 3-conductor shielded cable
will be required.

2. A conductor for connecting the
voltmeter’s 6.3 volt, a.c. source to
the heater of the diode.

3. A conductor for delivering the d.c.
output of the probe to the d.c. in-
put of the voltmeter.

The probe’s d.c. output voltage is
negative and, for this reason, the volt-
meter must be adjusted for negative
d.c. measurements. A polarity-revers-
ing switch is built into some d.c. elec-
tronic voltmeters while other models
have separate input terminals for pos-
itive and negative voltages. If the
instrument should, however, be de-
signed for the measurement of posi-
tive d.c. voltages only, a switch to
reverse the meter connections is not
difficult to install. Such a switch is
shown in Fig. 5.

For those who may be interested in
building the d.c. electronic voltmeter
illustrated, Fig. 7 is shown and the
following information is included in
this article.

The instrument has four d.c. volt-
age scales permitting a selection of
either 1, 10, 100, or 1000 volts full-
scale meter deflection.

No special meter scale is required.
The normal 0-100 scale of the meter
allows direct readings of the d.c. volt-
age being measured when the voltage
range switch is at the 100 position.
When the switch is at the 1, 10, or
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RISCO

Servicemen's Special

4”7 & 5" PM...... $1.45

SPEAKERS 4" & 5" 450 ochm.. 1.55
We carry all size speakers in stock.
SPRAGUE condensers, oil filled 4 mfd.

600 volt..................... ha 1.95
Resistors, 10 watt, any size. ... 5 .20
I. C. A. Universal line cords.......... .60
All other resistance cords............. .44
Antenna Coils, R.F. or Osc., pr....... .55
Aerial wire 7/22 copper tinned 100’. ... 70
Micro Switches, all purpose........... .85
5 Tube superhet chassis............... .50

Special prices on knobs. resistors
& condensers, asst. or kits.

3 TUBE AC-DC

phonograph ampli-

5 TUBE AC-DC

superheterodyne

iﬁer kits, includ- kit, including tubes

n g tubes and com-

and 5 inch 5795 plete di- 51695
speaker rections. C

Walnut cabinet for Superhet......... $ 3.50

Pioneer remote control selsyns, pr... 6.00

For 110 volt A.C. 60 cycle use....... 10.00

All other radio parts available
Send for our latest catalogue

259% required with order
Batance C. 0. D.

RISCO SALES CO.

RADIO & EXPERIMENTAL
PARTS AND SUPPLIES
224 East 65th St.

New York City 21 New York

JUKE BOX

RECORDS

LATEST & HARD-TO-GET BACK NUMBERS

Some slightly used and some brand new—
Victor, Bluebird, Columbia, Okeh, Decca,
Capitol, etc. Such artists as Glenn Miller,
Benny Goodman, Harry James, Bing Crosby,
Frank Sinatra, Gene Autry, Duke Ellington,
Fats Waller, Guy Lombardo, Andrews Sis-
ters, Kate Smith, Ink Spots, Mills Bros., eic.

BIG PROFITS Your opportunity to cash

in on this new field that
is sweeping the country. Specify the type of
music that sells best in your territory such
as Swing, Sweet Musie, Cow-boy. Hill-billy.
Polkas, Blues, etc. Your price $13.90 per
100 records, f.o.b. Chicagoe, 2% off for cash
with order. All shipments made within 48

hours.
CHAS. HOODWIN CO.
4419 Broadway, K-15, Chicago 40, Illinoss

World’s Largest Dealers in Used Records
TINY POCKET SI1ZE

. NEW rabio!

Slips in your pocker or purse
al)t only p zs.! Complete
READY 'l!O

with selr~ccntained
Beautiful black

B R OADCASTS without outside
erial wires.

GUARANTEED TO WORK
when connected and used accord-
ng to instructions. Can be used in
homes, ofﬁces hot.els cabins, in bed after hours. ete.
SEND ONLY S‘I uu (cash, money order. check) and

pay postman $2.99 plus delivery
fees on arrival or send $3.99 for postpaid delners
IDEAL GIFT FOR CHILDREN OR ADULTS
Get your PA-KETTE RADIO NOW for real enjoyment
Dealers in most cities.
PA-KETTE ELECTRIC CO., Dept. RN-3, Kearney, Nebr.

RADIO NEWS
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1000 position, the voltage readings
can be easily calculated by dividing
or multiplying the reading obtained
by a power of ten. For example, if an
unknown voltage is being checked with
the voltage range switch at 1 and the
meter reading is 40, the correct volt-
age will be 40 divided by 100 (102),
or 0.4 volts.

The accuracy is very nearly that of
the meter itself. A bridge circuit is
employed with large values of resist-
ance in the cathode circuits of the
tubes. This assures sufficient negative
feedback to maintain the operating
point of the tubes on the linear por-
tion of their I.-E. characteristic
curves. Such operation, in turn, al-
lows the linear scale of the meter to
be used without noticeable loss of
accuracy.

The so-called ‘‘contact potential, gas
current, or negative grid current” is
negligible providing the bridge tubes
are in normal operating condition.
Some tubes, however, may prove to
be better than others in this respect.

No special constructional precautions
are necessary except that shielded
wire should be used for all connections
in the grid circuits of the tubes to pre-
vent stray pickup.

The d.c. test leads (Fig. 6) are com-
prised of a shielded, single-conductor
cable and a ground lead. A 5-megohm
isolating resistor is built into the test
prod to allow d.c. measurements to be
made without interfering with the cir-
cuit under test. The test prod cover
should be made of polystyrene or other
high-resistivity material.

Both a zero adjustment and a cali-
bration control are located on the
front panel. A single 1.5 volt dry cell
battery will serve for rough calibra-
tion purposes; when the d.c. test leads
are connected to the battery and the
voltage range switch is at the 10 volt
position, the calibration control is ro-
tated to the position which causes the
meter to read 15 divisions on its 0-100
scale. The instrument is then ready
for measurements on any voltage
range without further adjustment.
The accuracy for ranges other than
the range on which the calibration op-
eration is performed will depend en-
tirely on the accuracy of the resistors
used in the construction of the volt-
age-divider network.

The balanced nature of the circuit
assures proper operation of the instru-
ment even when the a.c. power source
is undergoing slight fluctuations. A
gas regulator tube is added to the rec-
tifier, nevertheless, in order to insure
stable operation if large changes in
line voltage occur.

K.F. Voltage Measurement

After a d.c. electronic voltmeter has
been properly adjusted for d.c. opera-
tion, the probe may be plugged in. At
this time, a zero adjustment will be
required if either the 1 or 10 volt range
is to be used. The probe is then ready
for comparison measurements of r.f.
voltages. As previously stated, this
type of measurement is all that is usu-
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ally required for service work. If,
however, it is desired to make accu-
rate measurements of r.f. voltage, the
instrument must be calibrated using
known values of r.f. voltage having a
frequency higher than 100 kec. It will
be found that readings will be linear
at levels higher than 1 volt. Thus, a
single calibration will serve for all
ranges except the lowest. On the laf-
ter range, a calibration chart will have
to be made if accuracy is desired. The
procedure for making up such a chart
is generally known and can be found
in most radio text books. For this rea-
son, the procedure is not repeated in
this article.

—o-

International Short-Wave
(Continued from page 116)

sion in English was presented; a pro-
gram in Arabic was heard prior to
12:30 p.m.; the broadcast in English
at 12:30 p.m. consisted of local news,
this being preceded by the playing of
the march, “Colonel Bogey”; the sta-
tion signed off at 12:45 p.m. following
station identification in English; op-
erating frequency is 13.320.
“Headquarters Radio Southeast
Asia Command broadcasting from
Singapore” has been logged strongly
at 3:15 a.m. with special programs for

All New Government Contract
Termination Material

S
2 S

For over two years we have been carefully selecting a wide
variety of electronic parts and equipment. Today our stock
is one of the largest and most complete in the country.

TRANSMITTER COMPONENTS: While we have practically
any kind of radio component, we are particularly well supplied with
transmitter equipment. Popular transmitting tube types manufactured by
leading companies to Signal Corps specifications are available in quan-
tity. All are new, first quality and in original cartons. High voltage trans-
formers, chokes and filter capacitors, inductances, ceramic tube bases and
coil forms, variable condensers for all frequencies and voltages, relays,
by-passes and switches are just a few of the many transmitting parts now

available.

RECEIVER COMPONENTS: For receivers, we can offer a wide
variety of condensers (paper or mica), resistors, transformers and head-
phones. In addition, we have an excellent selection of meters, C-R tubes,
sectional whip antennas, jewel-light assemblies, terminal strips and other

items too numerous to list.

Every item is new, unused, and unconditionally guaranteed. We especially
invite inquiries from manufacturers, jobbers, exporters and dealers.

HANDY PORTABLE POWER
OR LIGHT PLANT

Delivers 300 watts at 110 volts A.C. Extremely

quiet. Runs 7 %2 hours on 1 gallon gasoline. Ideal

for farms, trailers, boats, camps, etc. Built for

Signal Corps. Weighs iu(_s" 50 pounds. Priced ot

fraction of original cost. Complete

with tools, spares, carrying case. $1125—0
F.O.B. Chicago.

A wire, letter or personal visit to
our display rooms may result in
your getting just the items you need
atonce and at asubstantial saving.

WELLS SALES, INC.
4717 West Madison Street
Chicago 44, lllinois

USE COUPON BELOW FOR COMPLETE INFORMATION

WELLS SALES, INC., 4717 West Madison Street, Chicago 44, Illinois
We are interested in receiving information on the following items:

ADDRESS . . ieiveeencaancssacnssronsannons
CITY AND STATE

z
>
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Electronics

RADIO
ENGINEERING

NEW COURSES FOR MODERN NEEDS

RADIONICS. the science of electronic appli
cations. ix widening its horizon hour by hour.
There’s a secure future in this field for YOU—
srovided you put OUR TRAINING ON
OUR muast list NOW
Needed at once are specialists in Marine
Radio. Police Radio. Avialion Radio. Broad-
casling. Television. Frequency Modulation,
Iligh Frequeney Broadeasting. and Com-
That need will

mercial Radio Telegraph.
continue

Our school is co-educalional.
women as well as men streamlined elementary
and advanced courses for Radio Servicemen,
Radio Engineering Assistanis. Radio Test and
Maintenance men. The work is thorough,
practical, void of frills. The courses are ap-
proved by State Vocatioual Departments.
Major Airlines. State Police Systems. Radio
manufacturers. and hundreds of Broadcasting
Stations

11 offers to

Credit is given for Army Radio courses and
experience toward any of our courses. High
school graduation or its equivalent necessary
for advanced courses Tuition at pre-war
levels. Send for catalog {odav

MAIL THIS COUPON NOW!

VALPARAISO TECHNICAL INSTITUTE
Dept. R., VALPARAISO, Ind.

NAME
P. 0. ADDRERS

ity and STATE .

CATALOG REQUEST—RADIO NEWS ;
i o

Pur tHe RF in tHe ANTENNA
wITH OUR Lo Loss SPREADERS

LIGHTWEIGHT—UNBREAKABLE

GIVE YOUR RIG THE BENEFIT OF
AN EFFICIENT FEED SYSTEM

ust OUR Lo Loss SPREADERS,
A SIZE FOR EVERY NEED.

WE PAY POSTAGE
fn Continental U.S.A.,
on Spreader Orders
Over $2.00, if Accom-
panied by Remittance.
(M.O. Preferred)

2 ......$0.15
4 .20
6 ... .25

Amafeur N;’r Price

_A—ll_ Orders Filled Same Day as Received.

Watch for BEAM ANTENNA Next Month
—OR—
Write for Beam Antenna Literature.

Mail,

Researcn Manuracturing Corporation
Box 757, Dept. N3
CHULA VISTA, CALIFORNIA

Phone or Wire Your Orders to
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All-India Radio in Delhi, consisting of
recordings and various foreign lan-
guage commentaries; operates on
15.365 (19.51 m.). TAQ, 15.190 (19.75
m.), Ankara, Turkey, is heard with a
fair signal with programs in a Balkan
language at 12:30 a.m. VLN, 21.100,
Sydney, Australia, has been heard on
phone at 7:30 p.m.

Holland—His friends here will be
glad to learn that Peter Koelmans
(SWL.PA-L370), Boskoop, Holland, is
safe and well after the German occu-
pation of his homeland. In part, he
writes to me: “From January till our
liberation I stayed at home, as the
Germans picked up all men from the
street to work in Germany or to
make defenses here in Holland. I
was very glad they capitulated, as
then I could be in the free air again.
Last winter was a very bad one here
in Holland. We had no food, no coal,
no gas, no electricity. We hope that
will never come back.” Peter, who is
25, told an interesting story of how
during the last months of the occupa-
tion, when it was not safe for him to
be on the streets, his fiancée stayed
at his home to help him hide from
the Germans. He made a hiding
place “in the portico of the sliding
doors between the frontroom and
backroom.” Atnight when there wasa
ring at the doorbell, he went into this
hiding place from his bed and then
his YL closed the trapdoor, arranged
the floor-covering, and dipped into
his bed so that nobody could see that
there was a young man in the house.
At other times his YL slept with his
little sister — “and in this manner
there was never an empty bed in the
home” to draw suspicion from the
Germans. Peter was married to his
YL on September 12, 1945. He was in
high school to 1939, passed the exami-
nation and tried to join the Dutch
Navy, but that year it was not pos-
sible and in the next year the Germans
occupied Holland. Since February
1941, he has been employed in a coal
office. First, he worked in Boskoop—
but in December 1943, that office was
discontinued and he was transferred
to the Coal Committee in Gouda, about
6 miles from Boskoop. He says ‘‘each
day I go on my bike with massive tires
to my work. We distribute coal to
factories, bakers, laundries, and the
like. I am now assistant headclerk.

. It is a pity I have no short-wave
receiver yet, but I hope my U.S.
friends will send me some parts and
tubes when they can be sent, because
there is nothing for sale here. When
I get my set assembled and in good
operating condition, I'll send you my
logs.” Peter’s new QRA is Bootstraat
1la, Boskoop, Holland.

Ireland — Osmond G. Dowling, Ra-
dio Editor of the Evening Herald,
Dublin, Ireland, has just sent us the
names of four Irish short-wave DXers
from whom we hope to get reports
soon. Mr. Dowling is interested in
receiving information concerning
Irishmen in America broadcasting,
U. S. radio people with Irish connec-
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Calibrate youwr ‘Scoge to | %
paVoltascope

ROVIDES three

standard volt-
ages—.l, 1.0 and
10.0 peak to peak
volts. AC oper-
ated and adapt-
able for all make
oscilloscopes. The
magnitude of an
unknown signal
may be deter-
mined rapidly
and accurately. No warm-up time makes
the Voltascope ready for immediate use.

$‘l 50[]

ELECTRONICS COMPANMNY
ET & HNHEW YORK &, M.
REctar 2-0534

A self-contained instrument—no
bigger than your hand. Fool-proof
—no tubes. Easy to operate.

Net price, F.0.8. New York City

POLARAD

LOCATES TROUBLE INSTANTLY
IN ALL ELECTRICAL DEVICES

HANLAN
APPLIANCE TESTER

In this single unit are combined
all the necessary tests for examin-
i ingz every appliance. Checks ther-
mostats under actual working con-
g ditions.
-.@ closes.
- Tests continuity. open circuits.
- etc. Checks automatic irons. vac-
uum cleaners, Mmotors, shavers.
bulbs. fuses. appliances with 3-
— e L. W2y switches. etc. real tlme ef-
Pat. Pend. fort and money saver! v $9.50
complete. WRITE FOR CIRCULAR

HANLAN COMPANY

1419-R West Jefferson Los Angeles 7, Calsf.

FREE with each Tester. New, Complete, Practical
Course in electrical appllanl:e repairing.

| e

Tells instant it opens or
Controls the heat on sol-
dering irons—prevents overheating.

e b

Caorrespondence Courses In

RADIO --d ELECTRICAL ENGINEERIN

ELECTRICAL ENGINEERING S:i :osd

4 i grasp of wide
electrical field. Prepare yourselt at Low Cost, for gecure
future. Modern course. So simplified anyone can understand quickly.

Fxtra fine course in radio, public

RADIO ENGINEERING [in o osic nrads Rk

you to be super-service man, real vacuum-tube technician. Rervicemen
needed badly. Diploma en completion.

Send postoard o letter for Free | OW § Either
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tions. He says, “1 am also very
keen to get some ‘dope’ on the imme-
diate future of television in the U. S.
as well as the whole story of American
sponsored programs.” If anyone cares
to write to Mr. Dowling his address
is “St. Peter’s,” Whitehall Road, Rath-
farnham, County Dublin, Eire.

New Zealand — William S. “Bill”
Milne, Invercargill, sends us this re-
port: ZOJ, 11.81. Colombo. Ceylon,
English news at 5:30, 7:30 a.m. VLAG,
15.30 (this is listed as 15.20). Radio
Australia, English news at 4 am.
AES, 6.125, Milan, Italy, heard with
English news at 2 p.m. PCJ, 959.
Hilversum, Holland. heard testing to
3 pm. He reports that recent tests
over ZLN-4, 9.867, Wellington, at 2:15
p.m. have been “poor.” JCKW, 7.22,
Jerusalem, Palestine, heard at 3 p.m.
VLWT7, 952, Perth, Western Australia,
is heard 5 p.m.-8:45 p.m. and 5:30-
10:30 a.m. Verifications recently re-
ceived are listed as from JCJC, 7.22,
buff card; SUX, 7.869:; VLGI10; ZLN-4;
Radio Levant, 8035; HVJ, 16.538;
HEK4, 11.96; HEO4, 10.342; and 24
OWI cards.

Sweden — This fine list of DX has
come in from Lennart Ekblom, Stock-
holm, Sweden: HVJ, 9.66, Vatican
City, 2-2:15 p.m. in French, weak;
CR7BE, 9.71, Lorenco Marques, Por-
tuguese East Africa, 2:30 p.m. in
Portuguese, good; Radio Belgrade,
6.15, Yugoslavia, 2:50 p.m. in French,
strong; Warsaw, Poland, 6.09, with
English news at 3-3:15 p.m., good;
ZYCS8, 9.61, Rio de Janeiro, Brazil, at
3:30 p.m. in Portuguese, strong; TAP,
9.465, Ankara, Turkey, English pro-
gram, 4:30-4:40 p.m. good; Radio
Brazzaville, 11.970, in English at 3:45
p.m., strong; PRI3, 6.000, Belo Hor-
izonte, Brazil, 3:30 p.m. in Portuguese,
weak: HEI2, 6.345, Bern, Switzerland,
3:50 p.m.,, strong; WNRI, 13.05, New
York, at 9:15 a.m. in German, good;
PCJ, 15.22, Hilversum, Holland, at
9:20 a.m. in English, and on 9.59,
heard 8-9 p.m., good but on 9.59 has
interference: Singapore Radio, 9.555,
signing off at 10:30 a.m. in English,
good; OIX1, 6.118, Lahti, Finland, at
10:40 a.m., excellent; ZNR, 6.76, Aden,
Arabia, at 11:10 a.m. good; YI5KG,
7.085, Baghdad, Iraq, with English at
11:10 a.m.-12 noon, good; Radio Om-
durman, 13.32, Egyptian Sudan, sign-
off at 1 p.m.; has English program on
Thursdays, 12:30-1 p.m., good. Mr.
Ekblom comments that *“this time
(October-April) is a very bad time for
DXing in Sweden. But the summer
is very fine for DX results.”

Moscow's evening transmission is
heard on 15.23 and 11.75, fair, 6:20-
7:30 p.m. to U. S.; has heard Moscow
on 11.75 and 9.565 with Chinese pro-
grams, 9:30-10:30 p.m.

* * *

LAST MINUTE TIPS
The Victory Radio Club reports that
LRY1, 6.088, Buenos Aires, Argentina,
signs off at 9 p.m.; that VLQ2, 7.215,
Brisbane, Australia, is being heard at
3 a.m.; that VUD5, 7.390, Delhi, India,
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with tubes $10.95

Six tube Superheterodyne Kt
complete with tubes............. 517-95

MULTI-TESTER

All the parts you need plus complete detailed
Instructions to enable you to build a multi-

tester which parallels commer-
cial meter construction.......... $14-95

Special for This Month

12”7 P.M. Speaker
{Heavy Slug)...$4.95

Send for

Handy Volume Control Kits. Assorted Sizes
Condenser Kits & Resistor Kits
at Special Prices

We carry a complete stock of parts.
Export Inquiries Invited.

RADIO KITS COMPANY

Dept. K 120 Cedar St. New York 6, N, Y.

J

New MODEL 450
TUBE TESTER

Designed especially for the service man
who wants to give better service. Speedy
operation is assured by newly designed
rotary selector switch which replaces the
usual snap, toggle or lever action switches
Tests all tubes up to 117 volts including
4, 5, 6, TL, Octals, Loctals, Magic Eye,
Hearing Aid, Thyratrons, Single Ended,
Floating Filament, Mercury Vapor Recti
fiers, also Pilot Lights. Tests shorts and
leakages up to 3 Megohms in all tubes.
Tests both plates in rectifiers. Has many
other new features and ad- Only

vantages that any good serv
ice man will appreciate after 50
five minutes’ use. Immediate

Write for latest bulletin showing hundreds of
other hard-to-get items at money-saving Drices.
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was recently reported heard in Wash-
ington, D. C.,, from 6:30-7:15 p.m.,, in
Chinese and French; and that LKJ,
9.540, Oslo, Norway, signs on at 2:58
a.m. with the Norwegian National
Anthem, then has news in Norwegian
to 3:25 a.m. sign-off. (Harris.)

Mail to Station ZAA, Tirana, Al-
bania, is still being returned marked
“Service Suspended”; check with your
local post office before sending mail to
Albania. ‘

According to official schedules, Ra-
dio Nacional de Espana, 9.370, is listed
in European transmission as follows:
3 p.m. English; 3:30 p.m., Arabic;
3:45 p.m., Spanish; 4 p.m., French;
4:30 p.m., Portuguese; 4:45 p.m., Ger-
man; 4:52 p.m., Italian; and 5 p.m.
sign-off. On Sundays these periods
are reduced to six minutes each, the
French moves ahead of the Arabic,
and the extra time is taken up with
music. A further transmission to
America in Spanish, 6:30-3 p.m., is re-
ported as best heard in this country,
but at 3 p.m. I have been getting a
nice signal in the English news period
(read by a woman). For further in-
formation on this station address Sub-
secretaria de Educacion Popular, Di-
reccion General de Radiodifusion, Ma-
drid.

A hard-to-get station, Radio Omdur-
man, 13.320, is reported as heard in
Florida, 3-4:03 p.m. in English, paral-
leling Khartoum, 9.220; signals weak,
code interference. These stations are
located in the Anglo-Egyptian Sudan.

A Radio Congo Belge transmitter
listed as OTJ, Leopoldville, with 2 kw.
power, is reported to be on an actual
frequency of 6.295, heard 11:30 p.m.-
2 a.m., and from fade-in at 3 p.m. to
sign-off at 4 p.m., in parallel with
9.380.

Although the schedule of ZOY, Ac-
cra, Gold Coast, is not reported, we
learn that it is operating on 7.295
with 5,000 watts power.

The station at Lourenco Marques,
Mozambique, believed to have a call
of CR7BG, is still heard 12 midnight-
1 a.m. on approximately 15.370.

ZRK, 5.877 actually (listed as 5.885),
Capetown 3; ZRH, 6.007, Johannes-
burg; and Pietermaritzburg, 4.880, are
reported as audible in the East during
the 11:45 p.m.-1:30 a.m. transmission.
ZRK is the only one heard here in
West Virginia recently. ZRL, 9.608,
Capetown, was heard weakly in De-
cember at 6 a.m., with English iden-
tification, then went into Afrikaans
program.

A Chinese station believed to be
XGNC, Kalgan, is reported on about
6.175 to 4:45 p.m. when GRO, London,
comes on the air and covers the Chi-
nese signal.

Delhi’'s VUD2, 4.960, is reported on
to 8:15 a.m. sign-off; comes back at
8:30 a.m. on 3.495 and continues there
to 12:30 pm. VUD?7, 9.630, is reported
signing on in French at 7:30 am.

Radio Saigon, 11.778, Indo-China, is
being widely heard with English at
5:30-5:45 a.m. and 9-9:15 a.m. sign-
off; on West Coast is also heard on
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4.810; reported on East Coast at 6:30
p.m. sign-on with French news. As
far as can be ascertained, mail service
to French Indo-China has not yet been
resumed.

YI5KG, 7.085, Baghdad, Iraq, was
reported heard recently in Arabic, 12-
12:30 a.m., with weak signals; may
have been a special broadcast.

JLG3, 11.705, Tokyo, is reported ir-
regularly relaying the Japanese Home
Service, 10 p.m. on; also JZJ, 11.800
from 4:30 to 6 p.m.; JZH4, 6.130 re-
ported weak around 7 a.m. in Home
Service; Tokyo on 3.790 has been heard
paralleling JVW, 7.257, 5-8 a.m.

Sofia, Bulgaria, on 9.300 is reported
heard at fade-in to sign-off at 3:30
p.m.

Milan, Italy, is reported with good
strength afternoons, with frequencies
varying from 9.628 to 9.635 and from
11.780 to 11.830, often creating inter-
ference.

PCQ, 18.215, Holland, has been
heard contacting PJY, 16.350; there
appears to be no regular schedule.

HVJ, 9.660, Vatican City, has been
reported on West Coast Mondays at
10:15-10:25 a.m. in French; is prob-
ably on each Monday at 10 am. On
15.120, HVJ is reported Saturdays, 1-
1:30 a.m. in Italian for Eritrea.

Radio Southeast Asia Command,
15.120, in Colombo, Ceylon, was re-
ported recently at 5:30-7:30 a.m. with
a program for the British Forces in
Southeast Asia.

For those who have not yet logged
All-India Radio in Delhi—and espe-
cially DXers in the East-—-it is sug-
gested that they tune at 6:30-7 a.m.
EST for the program called The Voice
of Britain Calling the Far East, which
has been picked up consistently on
9590 and 11.870, and occasionally on
15.160; other frequencies used by All-
India Radio for this English trans-
mission are (announced) 7.275, 11.760,
15.350. An excellent signal from the
9590 transmitter is heard here in
West Virginia, and the 11.870 trans-
mitter is usually also good.

AFRS, Tokyo, is reported to be op-
erated by the Education and Informa-
tion Detachment of the U. S. Army,
Tokyo, according to announcement
which is given only at sign-off, 9 a.m.
It is believed the call WVTR is as-
signed to the block of medium-wave
stations that relay JLP, 9.605, and
WVTR, 6.020 to our troops. JLP and
WVTR operate 4:30 p.m.-9 a.m. next
day. JZK, 15160, and JLS2, 17.845,
are also reported as carrying the
Tokyo AFRS program irregularly
around 6:30-8:30 p.m., as does some-
times WVLC2, 18.530.

Before writing to Macau Radio, Ma-
cau, Portuguese, China, check at your
post office; at last reports, mail ad-
dressed to Macau was being returned
marked “Service Suspended.”

The Sharq el Adna transmitter at
Jaffa, Palestine, on 6.135, is now be-
ing heard signing on at 11:30 p.m. and
off at 1 a.m.; is reported heard on
West Coast around 9-10 a.m.

ZQI, 4.700, Kingston, Jamaica, is re-
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ported as heard well again in the East,
daily from 4:30-6:32 p.m. sign-off; has
headline news at 6:30 p.m.; this sta-
tion verifies with a bright, colored
card.

OAX6B, 6.038, Arequipa, Peru,
reported 6-7 p.m.

A New Zealand DXer (Art Cushen)
reports a verification from the “Voice
of America in North Africa,” 6.040,
50,000 watts; his reception was veri-
fied by letter from Lt. Col. Preston W.
Simms, Office of the Chief Signal Of-
ficer, Allied Force Headquarters; lo-
cation is Algiers.

Radio Andorra, 5.997, is another
European now reported around 5-6
p.m. again; on 9.330, Radio Andorra is
scheduled 12 noon-5:30 p.m.

New Zealand Standard Time is 16%
hours ahead of EST, but they are not
using it. They are actually 17 hours
ahead of EST at the present time,
which explains why ZLT7, 6.715, in its
4:30-4:45 a.m. EST radiation an-
nounces at closedown “until tomor-
row at 9:30 p.m.” Incidentally, ZLT7
is sending a good signal to West Vir-
ginia now. They will verify; address
the Post & Telegraph Department,
Wellington.

WSH, approximately $.900, Ketchi-
kan, Alaska, calls WZD, Seattle, ir-
regularly, about 8 p.m.; early Austra-
lian broadcasts are coming in splen-
didly in the 9-megacycle band (morn-
ings); London is good in the evening
at several spots on the dial, particu-
larly in the 9-megacycle band; the
Cubans come in with powerful signals
during the evenings in the 8-mega-
cycle band; strangely enough, no
strong Canadian is received—reports
Otto Woolley, Colorado Springs, Col-
orado.

VUDS5, 7.275, Delhi, India, was re-
cently heard signing on at 8:59 p.m.
and LRS, 9.317, Buenos Aires, Argen-
tina, was heard with music at 8:42
p.m. (Harris.)

If you hear Chungking on 6.135 or
7.153 announcing as “XGOU,” don’t
be surprised; Paul Dilg (California)
writes that he recently heard this er-
ror in call; he comments, “Would like
to get the right call of these Chinese
if they know them!”

Other late tips from Mr. Dilg in-
clude Palestine, 6.135, heard on Sun-
day at 10 a.m., badly QRM’d by XGOY
(believed on daily); the Palestine
transmitter on 6.71 was definitely in
dual with 6.135. Moscow on 7.56 was
heard at 9:40 a.m., possibly is in dual
with 6.765 at that time. XGAP, 6.103,
Peiping, China, has been drifting badly
to close 6.100 where it jams India's
VUD7, mornings. GRS, 7.075, Lon-
don, has English news at 12 noon,
which makes it difficult to pick up
YI5KG, 7.085, Baghdad, which is re-
ported to carry London’s news at that
time. (YISKG is heard well in
Sweden at that time, but Mr. Dilg
says it fades out on West Coast
shortly after 9:15 a.m.)

Mr. Dilg suggests that DXers in the
East who might wish to log Korea’s
JODK, 2.510, should try for it just be-

is
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1t is easy to learn or increase speed
with an Instructograph Code Teacher.
Affords the quickest and most prac-
tical method yet developed. For be-
ginners or advanced students
Available tapes from beginner's
alphabet to typical messages on all
subjects. Spbeed range 5 to 40 WPM.
Always ready—no QRM.
ENDORSED BY THOUSANDS!
The Instructograph C o d e Teacher ==
literally takes the place of an oper-
ator-instructor and enables anyone to
learn and master code without fur-
ther

*‘acquired the code” with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD CHICAGO40.ILLINOIS

SPEAKERS RECONED!

’—$1.15 67—%$1.35 107—$2.25
57—%$1.25 87—%1.85 127—$%$2.50
Plus Transportation
Prompt Service—Expert Workmanship

York Radio

DISTRIBUTING COMPANY
Quality Parts {or the Radio Profession

545 No. Water St. DECATUR 21, ILL
/. S

e RADIO SERVIGING - ELEGTBONICS
© REFRIGERATION SERVICING

Personal Counselling Services for Veterans

Write for Latest Trade & Technical Catalog
Y.M.C.A. TRADE & TECHNICAL scuoots/
7 W. 64th Street New York City

L= =

Plhate Etlectric "2'{#

For numerous control applications such os burge
lar alarms, industrial safety controls, automatic
counters and in conjunction with o chime or bell
to onnounce entrance of people in

Complete with oll tubes and sPDT g 45
control relay. Net. .

ADSON RADIO co.

EASY TO LEARN CODE
=

ul operators have

RADIO COUBSES

RADIO OPERATIN

111 FULTON 5T. HEW YORK 1, MW, Y.

PEN-OSCIL-LITE

Extremely convenient test osculator !or all

dio serv(cing, allgnment Small =as pen

e powered cf m 100 cycles nud(o
to owver 600 meg u.h QOutput from
Zero to sed by Slznnl Corp.! e Write
for information.

GENERAL TEST EQUIPMENT CO.
38 Argyle Buffalo 9, N. '.

CRAB[REE S

2608 Ross Ave.
DALLAS 1 TEXAS

ELECTRONICS

Choose your future in the world of radio-electronics
on land—on sea—in the air, Communications experts
in demand. Train now for these better-paying posi-
tions. Short day-night courses. Learn of unequaled
opportunities through ‘‘Lifetime Careers in Radio Com-
munications’’ —free booklet,

APPROVED FOR VETERANS

WESTERN RADIO COMMUNICATIONS INSTITUTE
Dept. Q, 106 West Third St.. Los Angeles 13, Calif.

® Ted McElroy

Waorld's Largest Manufacturer of
Wirelesas Telegraphic Apparatus

COMPLETE CEMTRAL OFFICE EQUIFMENT

McElroy Manufacturing Corp.

B2 Broskllee Avenue =  Boston, Massachusetts

RADIO NEWS
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fore dawn; there is a great deal of
static and QRM, but they pound
through on the West Coast; heard as
early as 5 a.m. weak but signal im-
proves around dawn; early is heard
in Native, later American recordings
are used; might hear Coast Guard
with weather reports—Seattle to
Alaska—but they do not stay on long,
are on the low side. (Note the prox-
imity of this transmitter’s frequency
to WWV on 2.500, that frequency be-
ing a good check.) (Incidentally, have
been following Paul’s suggestion here
in West Virginia, with no success, but
am still trying; others in the East
may be more fortunate!)

A late flash from Mr. Dilg indicates
that the Chinese station heard on 7.50
is now believed to be Yenan, Commu-
nist China; call lately sounds like
XECR or XNCR or even XGCR, the
first and last letters known to be
right: heard 5-6 a.m.,, all Chinese talk
by a woman. JVW, 7.26, is heard
fair around 5 and after 8 am. Mr.
Dilg also reports that apparently Ra-
dio Saigon is not using Standard Time
which is 7 hours ahead of GMT, but
is using a clock time 8 hours ahead of
GMT. They announce news for “6:30
local time or 10:30 GMT”’ which would
be 5:30 EST, and make their time 13
hours ahead of EST, assuming that
the “6:30 local time” mentioned means
“6:30 p.m. Saigon time.”

PCJ, 15.22, Hilversum, Holland,
weak at 9:30 a.m. on West Coast; the
11-megacycle band is now out for Far
East reception there after 6 am.;
BBC transmitters are all over the
place from 21-megacycles to 9-mega-
cycles after 9 am. (Balbi.)

PCJ is coming in here in West Vir-
ginia like a local on 15.22, 8-9:30 a.m.
daily; in December their prewar an-
nouncer made a trip to London and
secured a batch of new recordings
which are now being widely used. On
Sundays in particular, the signal is
terrific, and usually there is English
comment from 8:30 to 9:30 a.m. sign-
off, including a short “Mailbag” pe-
riod.

The Jaffa, Palestine, station on
6.790 has been coming through some
mornings around 7:30-9 a.m.

A strong signal from the BRC is
heard on approximately 18.75 at 8:30
a.m. with “English By Radio”; Can-
ada’s International Service on 15.190
has English news at 10:45 a.m.; Mos-
cow’s 11-11:30 a.m. broadcast in Eng-
lish to North America is announced
as on 948 11.83, 15.75, daily except
Tuesday; the 15.75 frequency comes
in well consistently, 9.48 and 11.83 are
either poor or inaudible here. All-
India Radio on 9.59 has been heard
weak at 11 a.m. native. Nova Sco-
tia’s CHNX, 6.130, Halifax, and CJCX,
6.010, Sydney, are both heard well
here mornings and evenings, some-
times around 12 noon. HEKS, 15.875
(announced), Bern, Switzerland,
heard daily except Saturday with good
signal, 2:20 (comes on with chimes
and march) to 2:50 p.m. in “Short
Edition”; official schedules recently

March, 1916

I ) HERE,I A Truly 100;‘? Vacuum Tube
rs VOLTMETER

SPECIFICATIONS :
D-C6 Electronic Vol;meltoer 30. 100 | Meter:
ranges—0 to 3, . . . 200 micro amperes. D.C. of
300, 1000 voits rugged construction
input Resistance 11 megohms Accuracy—or —29% of full scale
sensitivity—3 wvolt scale
—3.,666,666 chms per volt TUBES

A-C Electronic Voltmeter 1-6SN7, 1-6H6, 1-6x5
6 ranges_0 to 3. 10, 30, 100, IS

300, 1000 volts I—cable “D.C.”" shielded with
tnput Impedance—10.5 megohms connector and probe

shunted by 5 micro- micro 1—cable ‘‘A.C.”" ohms with plu

farads and probe 9

- R Frequency response. ﬂat from 20 1—cable ‘‘common’’ with plug
55250 cycles to 2— K.C and clip
Electronic ohmmeter:
. . 6 ranges — 0.1 ohm to 1000 POWER SUPPLY:
Immediate Delivery meg. ohms 105/120 voits, 60 cycle

96” AUTO ANTENNAS \Crow Modern Sllde Rule Dlals

1. Seamless Brass Tubing

2. High polished Chromlum Pluhn.? E \
3. Stainless Steel **Snap Back'* Top Rod scutcheon  with
4. Heavily Insulated Shielded Loom Lead Crowglass Crys-
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. 100% Low Loss Construction tal tigue
. Sturdy Quality Design and Workmanship o Gy
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|
I els.
Complete line of Resistanee type line cords standard
3 tormmlwll A.Cl nc ;csnlsnnc% mae ‘(:eordq lPx'.omm d.e‘ Overall Dim
livery. exible, sturdy cords. rmina. ype with . B 8 :
color coded tinned leads. ey Model 3:1{—$3.23 Cle e 31x8
135 - 160 - 180 - 200 - 220 - 250 - o e :lode} §33— 2.25 B L 5{1{,@%;/3
230 - 300 - 330 - 350 - 330 ohms 42¢ eaca l lodel 534— §.33 ea. ...............2 5i%
. Inside Dim.
a5 ' 9 v51

e ‘ odel 535— 1.56 €. ©..oveieiinnst 185%5%
WSt ey FINEST BALLAST TUBES

La2B K558 165R4

lak  feme jgee 39¢Eak 2

185R

Ka2C kggg 185R4 6 ft. AC Rubber Ap- 5c each

K498

byt PES e 35(: Each pliance Caerd, complete
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L4a9D 160-70 more $175 per thousand
We have the complete line of Alsam cabinets shown in this issue.

F. O. B. Chicago—Write Dept. N. for our latest catalogue, All foreign orders payable in U, S. funds.

RADIO PARTS COMPANY i s i

-;zooé
a z W E manufacture over

25 different lines for the Radio service
trade and are prepared to ship

JED “SOCKETTE” RADIO TUBE ADAPTERS
JFD EXACT DUPLICATE BALLAST TUBES
JFD PHOSPHOR BRONZE DIAL CABLE
JED BATTERY ADAPTER HARNESSES
" JED ADJUSTABLE BALLAST TUBES
JFD RESISTANCE CORD ADAPTERS
JFD PHONC ADAPTER SWITCHES
JFD MICROPHONE CONNECTORS
JFD MIDGET JACKS & PLUGS
JFD PHONOGRAPH NEEDLES
JFD RESISTANCE CORDS
JFD AC SERVICE CORDS
JFD TOGGLE SWITCHES
JFD AUTO CONDENSERS
JFD SPEAKER CEMENT
JFD ANTENNA LOOPS
JFD AUTO ANTENNAS
JFD BATTERY PLUGS
JFD TUBE SHIELDS
JFD RADIO WIRE
JFD SUPPRESSORS
WRITE FOR LITERATURE ON ANY JFD DIAL BELTS [T
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Basic electrical and radio theory in the simplest pos-

sible language, written especja}ly for those without
mathematical or technical training.

Dozens of complete how-to-build-it descriptions of
many types of receiving, transmitting, and test equip-
ment show practical applications. Hundreds of dia-
grams and large photographs.

Over 700 pages, durably clothbound, gold-stamped.
From your favorite dealer, or from us, postpaid;
please add any applicable taxes.

Elsewhere, $2.25

$2.00 in Continental U.S.A.

RADIO AND ELECTRONICS BOOKS
Immediate Shipment on Mail Orders Anywhere

We stock nearly all radio and electronics books, and
can furnish any other currently-published one on' short
notice. Send stamp for catalog. Currently popular
books include:
““U.M.F. Radio Simplified,’” Kiver
‘‘Practical Radio Communication,” Niison
“principles of Radio,”’ Henney......
‘‘Mathematics for Radiomen,’’ Cooke. .
“Radio Physics Course,'’ Ghirardi. . . .
“‘Radio Engineering uandbook"' Henne:
‘‘Radio Engineers’ Handbook,’’ Terman. .
““Theory and Apol. of Vacuum Tubes,
“Electronics,’”’ Millman_and Seeley
‘“‘Radio Engineering,’’ Terman, ...
“microwave Transmission,” Slater. . . 5
‘‘Basjc Elec. for Communications,”’ Tug\taie
er:

nen
oW
on

o
b3

Under .Radio,
*‘Prin. Aeronautical Rdo, E
‘sModern Radio Servicing.” Ghirardi. ......
‘‘Myper and U.H.F. Engineering.’’
“:Standard Handbook for Elec. Engrs.

FHBERE RS RN RN RN

22

AADNADUBUNLLARNO NAAY

“‘U.M.F. Techniques,’”’ 4 authors.... .

* Add 4% for domestic postage (including A.P.O.

foreign, 10%; in Calif. add 2V;% sales tax.
EDITORS AND ENGINEERS

1420 North Highland Ave., Los Angeles 28, Calif.

L2080
58S

Large stocks assure the finest and most
! lecti of all ilable items

at lowest prevailing prices. Thousands of
active buyers depend on us for their entire
Radio repair and replacement requirements.
Because we understand service Problems,
every order is expedited for delivery in
double quick time. Everything we do is

I d for i and satisfaction to
our customers, You will find it profitable to

moke Radolek your buying headquarters.

FREE BUYING GUIDES

Because of existing conditions we keep our
customers right up to the minute on avail-
able handise by releasi |

frequently instead of sending our regular

Big Profit Guide Pm@@g

once a year. Send
the coupon now
to get these Free
Buying Guide Sup-
plements as they
are issved.

RADOLEK CO., Dept. B-112
601 W. Randolph St., Chicago o, lll
Ploase send FREE Buylng Guide Svpplements

ORDER FROM RADOLEK
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received direct from Bern indicate a
Saturday transmission (?); the trans-
mission of “Full Edition” on 9.185
and 7.380, 8:30-10 p.m., is heard with
excellent signals on either frequency.

Radio Newsreel is heard in the
African Service of the BBC at 2:30
p.m. on approximately 9.60, excellent
signal; BBC’s European Service heard
on approximately 7.15 at 3:30 p.m,
ofttimes relays “Voice of America”
from New York; VLA, 7.28, Radio
Australia, heard at 8:15 a.m. coming
on with La Marseillaise, and calling
French Indo-China, in French; ZRK,
5885 (listed), Capetown 3, has good
signal around 12 midnight when a
clock strikes the hour, (7 a.m. in South
Africa).

I recently heard Jaffa, Palestine’s
Sharq el Adna transmitter on 6.710
with excellent, clear signals at 12:15
a.m., appeared to be giving news in
Arabic, played Near East music of un-
mistakable character; probably is in
dual with 6.135, 11:30 p.m. to 1 a.m.

VLQ2, 7.215, Brisbane, Australia,
sends a fine signal here, with English
news at 8 am. JCKW, 7.220, Jeru-
salem, is still heard testing Saturday
afternoons and early evenings to 8
p.m. sign-off; want reports and give
address as A.W. 5, G.H.Q., M.E.F.; at
6:30 p.m. they sometimes “go over to
the BBC” and relay London, among
spots they carry being Radio Newsreel
at 7:30 p.m. (note this is Saturday
only). They announce a wavelength
of 41.55 meters, frequency of 7.220.

VLCS6, 9.615, Radio Australia, heard
signing on at 11 a.m., R9-plus, to West
Coast. RNB, 17.770, Belgian Congo,
has excellent signals at 11:30 a.m. in
English newscast. Radio Eireann,
17.84, heard signing off at 12:50 p.m.,
news is generally at 12:40 p.m., but
time it starts varies slightly from day
to day; still ask for reports from U.S.
and Canadian listeners, with U. S. lis-
teners being told to address Radio
Eireann, Chrysler Building, New York
City.

FXE, 8.025, heard 3:30-4:17 p.m. a
recent Sunday when signed off with
La Marseillaise; used Near East mu-
sic and had French news at 4 p.m.
(others report English news at 4 p.m.,
but I have not heard English from
FXE at any time); incidentally, they
never announce FXE and do not say
Radio Lebanon or Radio Beirut—but
invariably announce as Radio Levant.
TAP, 9.465, Ankara, Turkey, is still
coming through severe CWQRM Sun-
days at 4:30 p.m. with its Postbag
program for 15 minutes; also is on to
Britain same time on Mondays and
Thursdays.

The Australian transmitter on 9.58
(VLG/VLR) relays ABC Domestic
Program, English news at 8 am.;
usually good here.

I recently picked up JZK, 15.16,
Tokyo, talking to San Francisco's
18.025 transmitter; said were calling
KQJ and mentioned JAG (approxi-
mately 17.84) as well as JZK so may
have been in parallel on JAG; gave
press dispatches at slow speed around
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Rate 20cperword, Minimum, 10 words

RADIO ENGINEERING

RADIO Engineering, Broadcasting, Aviation and
Police Radio, Servicing, Marine Operating and
Electronics taught thoroughly. Expenses low
Write for catalog. Valparaiso Technical Institute.
Dept. N, Valparaiso, Ind.

FOR SALE

RECTIFIERS—Halfwave, 5 Amperes, $4.50, 2.2
Amperes, $2.25; 1.5 Amperes, $1.85. Fullwave. 1
Ampere, $2.50; .5 Ampere, $1.85. Maximum 18
volts input. List free. Milton Bursma, Route 5,
Grand Rapids, Mich.

BUZZER Code Practice set complete with key.
battery and instructions. Sends real wireless sig-
pals. Only $1.65. Two sets $3.00. Guaranteed
Rathert Electric. Dept N, Cresco. Towa.

LOWEST Prices. Radio Tubes, parts. Bargain
lists 3c. Potter, 1314 McGee, Kansas City 6, Mo.

U.S. NAVY Aircraft Surplus Control Boxes. Two
types, both for $2.00 postpaid. Radio parts worth
$10.00. Van Sickle Radio Supply, Indianapolis 6,
Indiana.

ALY, new; Western Electric 19C audio oscillator
20-15,000 cycles. Has db meter. Output—4 to
6 db into 600 ohm line, $150. Hewlitt-Packard
325B Noise Distortion meter, $330, F.0.B. N. Y.
Westinghouse Meters. 2”7 bakelite case 0-5 amp.
R.F., $3.25. 0-1 ma movement, $2.95. 3” square
case 0-15 ma, $3.25. C-D Dykanols 1 mfd 2000v
—3%1.15, 4 mfd 1500v—$2.00. Jack Krinsky, 4603
Church Ave., Brooklyn 3, N. Y.

JENSEN JHP-52 Speaker in cabinet, Record Play-
er, Masco 17 watt Amplifier, all new Output trans-
former, tubes. Earl Swen, Gilby, N. Dak.

CATHODE Ray Tubes 5” new, $8.60. Quantity
discount. Lectronic, 5832 Hegerman, Philadel-
phia, Pa.

SERVICEABLE Coast Guard Aircraft transceivers,
4 Model CGR 45 combination units, less meters,
tubes and power supply, $9.95 each, 3 Hi fre-
quency R-1 units with meters but no batteries
or tubes, $11.75 each. Made by G.E. and R.C.A.
Lever, 7789 Spring Ave., Elkins Park 17, Pa.

CORRESPONDENCE COURSES

USED Correspondence Courses and Educational
Books sold or rented. Inexpensive. Money-back
guarantee. Write for Free Catalog listing 4000
bargains.— (Courses Bought.)—Lee Mountain. Pis-
gah, Ala.

CORRESPONDENCE Courses and self-instruction
books, slightly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete information and 100-
page illustrated bargain catalog FREE! Write
Nelson Company, Dept. 2-59, Chicago 5.

USED Correspondence courses, Educational and
Technical Books, bought, sold, rented. Catalog
Free. Educational Exchange, Henagar, Ala.

AMATEUR radio licenses. Complete code and
theory preparation for passing amateur radio ex-
aminations. Home study and resident courses.
American Radio Institute, 101 West 63rd Street.
New York City.

PATENT ATTORNEYS

RANDOLPH & Beavers: Registered P’atent At-
torneys, 231 E. Columbian Building, Washington,
D. C. In order to Protect your invention and reap
the reward that should be yours, Patent your in-
vention without delay, and at the same time have
Rights to sell as Manufacturers convert to Civilian
Production. Write for information and Record
Form Today.

INVENTORS—Before disclosing your invention to
anyone, send for Form ‘‘Evidence of Conception”' ;
““Schedule of Government and Attorneys’ Fees'
and instructions. Sent free. Lancaster, Allwine
& Rommel, 414 Bowen Building. Washington 5.
D. C.

PATENTS SECURED Two valuable booklets sent
free. Write immediately. Victor J. Evans & Co.,
148-C Merlin Bldg., Washington 6, D. C,

WANTED

RADIO Circuit Man. Expert in designing and
building high and low frequency oscillator cir-
cuits in quartz crystal industry. In reply give
experience, references and salary expected. Box
426, ¢/o RADIO NEWS.

WANTED: A cheap and medium priced line of
good Radios to distribute in North Carolina and
South Carolina and the South East. L. B. Davis
Sales Co., Box 431, Winston-Salem, N. C.

WANTED: Television Iconoscope Tuhe 1847.
Box 1723, March Field, Calif.
RADIO NEWS
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RADIO EQUIPMENT

RADIO Service men and experimenters send for
our giant radio catalogue. Save dollars. United
Radio Co. (1000M| Newark, N. J.

RADIO Tubes parts. \Write for bulletin.
shaw, 3313 Delavan, Kansas City, Kan.

SURPLUS Radio and Electronic parts and equip-

“Hen-

ment. New and used. Write for free list. High-
bridge, 312 Canal St., New York 13, N. Y
YOUR New Free Catalog is Ready! Radionic’s

Catalog lists hard-to-get radio parts and books.
All available for iinmediate shipment. Send today
to: Radionie Eumpmem Co., Dept. 170 Nas-
sau St., New York 7, Y.,

MISCELLANEOUS

RADIO Servicemen—opening your first shop or ex-
panding? Want to get capital without borrowing?
Your customers are secured with our plan also.
Send $1 for copyrighted instructions to Radio
Engineering., 480 Woodward Ave., New Haven,
Conn.

M3,

BUSINESS OPPORTUNITIES

EXPERIENCED Radio Technician, veteran, 31
years old. 10 years successful business experi-
ence, would like partner with some experience in
servicing or selling to open radio and appliance
store. Only man with good character and some
capital considered. 1 have capital, good credit
and some equipment. Give complete information
concerning self in letter of reply. Box 127, ¢/o0
RADIO NEWS.

4-in-1

Job Gard

Designed for Service Dealers

IO W N
VIRGINIA

ELECTRICAL TRAINING

months intensive residence course in fundamentals of
tndus!nal electrical engineering. including radio, elec-
tronics. D’repares for technician. engineering aides. Ap-
proved for veteran training. and
Oct. 21. B53rd year, Catalog.

ELECTRICAL SCHOOL yﬁ{
B L I ss 203 Takoma Ave.,Wash.12,0.C.

PLUG-IN TEST LAMP

Tests Everything Electrical
Speeds Up Trouble-Shooting

Used by Radio Men, Electricians,
Mechanics and Experimenters.
Tests continuity, Open circuits,
etc. ALWAYS READY! PLUGS
INTO ANY OUTLETt Only $1.50
Postpaid. FREE CIRCULAR. (Pat.

Classes begin July 8,

7:35 p.m. and either left the air
abruptly or faded out around 7:45
p.m.

Radio National Francais, Paris, is
still asking for reports and comments,
and that they be sent direct to Paris.
PRLS, 11.72, Rio de Janeiro, The Voice
of Brazil, Radio National, also is still
asking for reports (comments and
criticisms).

Moscow on 11.63 heard at 6:45 a.m.
in English, some mornings is poor on
15.75, fair on 11.83, very weak on 9.48;
relay of Moscow’s morning English
transmission to North America comes

in fair to good around 8 a.m. on 9.565 |

(Komsomolsk); in the evening, Radio
Centre presents a Moscow Newsreel
at 6:45 p.m. over several frequencies
—only the 15.23 (Komsomolsk) fre-
quency is heard well here.

BBC has news in General Forces
Program at 11 p.m. nightly on ap-
proximately 7.32, and over other
transmitters in the popular SW bands.

Some weeks ago a station was heard
announcing as St. Martins, Nether-
lands West Indies, calling Curacao,
in English, on 11.900, good signal.

Kiev, U.S.S.R, is reported as now
heard on 6.020 with interference from
XEUW, Vera Cruz, Mexico.

* * *
ACKNOWLEDGEMENTS
ARIZONA—Ying Ong. AUSTRA-
LIA—Gillett, Maher. BARBADOS—

Cable and Wireless (West Indies)
Limited. CALIFORNIA—Balbi, Dilg,
Curtiss, Boehnke. CANADA—Brom-
ley, Ontario; Gauvreau, Quebec; CBC,
Montreal; Moss, Ontario. COLO-
RADO—Woolley. DISTRICT OF CO-
LUMBIA — Havlena. ECUADOR —
Larson, HCJB. FLORIDA — Mohr.
HOLLAND — Startz, PCJ, Koelmans.
INDIANA—Green. ILLINOIS—John-
son, Gutter., KANSAS Seckler.
MASSACHUSETTS—Kernan, Harris.
MICHIGAN—Johnson. NEW YORK—
Australian News & Information Bu-

reau; BBC; Bodgan; Bishop; Sink;
Kentzel. NORTH CAROLINA—Sew-
ell. OHIO — Sutton, Hacker. ORE-

GON — Morris. PENNSYLVANIA —
Smith. RHODE ISLAND — Under-
wood. SWEDEN — Ekblom, Skoog.
TEXAS — Spoonts, Giles, Eckstein,
Hatley. VIRGINIA-—Howe, URDXC.
WEST VIRGINIA — Gonder. WIS-

Weonl‘: )Jaﬂerl':lLl.ANLo‘s:o‘{ng’:}:? ;: CONSIN—HGnriksen.
T
Radio Servicemen: ERRATUM

RADIO PARTS—TUBES

BARGAIN PRICES—NO

PHONO MOTORS (9 Inch T.T.).

CRYSTAL PICKUPS, 1 Oz, .
R COND.

nzglsgon ?u-r-so Ase’td .
e Today Nfor Bargam Bulletin
RADIO DlSTRIBUTI G CO..Pcscdenc'lB Calif.

—RADIO

RADIO Technician and Radlo Communications
courses. Register now for nmew classes start-
ing first MONDAY of each month. Day and
Evening Classes.

AMERICAN RADIO INSTITUTE

101 West 63d St., New York 23, N. Y.
Approved under GI Blll of Rightia

It has been called to our attention that an
error appeared in the schematic diagram,
Fig. 3, page 36, January, 1946, issue. Re-
sistor R; should be connected to the grid side
of condenser C,.

Photo Crediss

Page Credit
25 i e e Julian Krupa
26, 2B. .. .0 eit it U. S. Navy
8, 39. .. ittt Triplett Elec. Mfg. Co.
45, 52, 58 i Army Air Forces
E 1 Belmont Radio Corporation
2 R R I RCA
68, T2. .00 0uiivrnnnnnnes Milwaukee Journal Photo
b T R TIPS ATSC
102, 126, .c.vevvuerasrsvonnnn U.8. Signal Corps

March, 1946
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Big, husky 1, K. W.
ADJUST-A-VOLT

isolation transformer

This basic service tool:

@ keeps AC-DC chassis neutral to
ground.

o keeps AC-DC chassis neutral to
grounded test equipment.

will lower voltage to check in-
termittent oseillators.

raises voltage to “pop” out
stubborn intermittent parts.

regulates voltage to service
bench.

boosts line voltage to portable
P.A. systems.

may be used as a speed control,
or,

an industrial voltage control-
ler.

$l 7 5 0 each, net f.o.b.,
[ ] Dayton, Ohio
TEAR OUT AND MAIL TO

SREPCO

STANDARD RADIO & ELECTRONIC PRODUCTS CO.
135 EAST SECOND STREET. DAYTON 2, OHIO

Please ship at once —__Adjust-A-Volt traneformers

Name

Addres

City

143
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STRAIGHT-LINE FEED
. . . Low Residual Inductance
. . . Higher Resonant Frequency
AEROVOX SERIES 1690

[

@ The brand new Aerovox Series 16€0 molded-in-bakelite mica capacitor

is intended specifically for circuits where inductance must be kep} at a
minimum. It is designed for leas: possidble residual inductance, low r.f.
losses and lower r.f. resistance and impedance. What's more, it provides
incrzased KVA ratings for given capacitor sizes.

Such units can be advaniageously applied as blocking capacitors in frans-
mission lines; as tank capacitors for high-frequency oscillators; as by-pass
capacitors for ultra-high-frequency currents; and as coupling or by-pass capac-
itors in induction-heating circuits.

Exceptional compéctness for given KVA ratings; exceptionally-low-loss oper-
ation; ability to withstand ccnstant duty and heavy overloads—for these and
other reasons this latest Aerovox development marks a new performance
standard for seveére-service capacitors.

® Rounded hardware-—
sound nuis tightened by
spann2r wrench supplied;
mund waslkers; spherical
Fock nuts. Elimination of
sharp edges and corners
fthat migat cause corona
boss.

"0
I .
‘ {
|}
4f4p
S§
ACTUAL LI 77 ,‘"'
SN 2
SIZE < - “ =,
\\ O
~— = ine threads for terminal
~\ studs, insurirg maximum
; contact and minimum resist-

ance.

. . . . . @ Silver platirg for all con-
@ Interested? Write for detailed information. Meanwhile, sub- ducting Dy il San

mit that capacitor problem for our engineering collaboration. 9 skin resistance.

® Body of XM or yellow
low-loss bakelite molded
about mica section for thor-
ough sealing and extreme
ruggedness,

® Mica section of carefully
selected mica and foil. De-
signed for straight-line path
for ultra-high-frequency
currents.

® Several times the size of
the well-known Series 1650
bakelite-molded transmit-
fing capacitors. Dimensions:
2%" w. x 214" d. x 134" h.,
and 434" overall between
rounded ferminal tips.

® Available in ratings up to
20,000 volts D.C. Test, or
10,000 volts operating. Ca-
pacitance values up 1o ,001
mifd. at the highest voltage
rating.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

" AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S. A
SALES DFFICES IN ALL PRINGIPAL CiTiES « Export: 13 E. 40th ST., NEW YoRx 16, . V.

Eable: ARLAS o In Canadas AEROVOX CANADA.LTD, HAMQION, ONT. .

% £

Mareh, 1916 115
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TWO-WAY

= b 5 PUBLIC
COMMUNICATIONS

ADDRESS

Two-Way Communication,
Paging and Public Address Systems

« « « Proved during the war!

When it was necessary to save not only hours but minutes and
even seconds, AMPLICALL *‘came through.” Its complete day-in-
and-day-out dependability, multiple uses, flexible design, trouble-
free operation and tone quality make it the preferred
communications system. “AMPLICALL” is another
way of saying “efficiency”...learn how it can bring
about a greater efficiency for your business.

AMPLICALL AMPLICALL AMPLICALL AMPLICALL
Intercommunication unit, available for two-woy Weatherproof Paging Avdio Amplifier unit for laboratory, test
communication between multiple stations. Speaker Control Unit equipment and general applications.

RADIO - RADAR - SOUND _ COMMUNICATIONS - TELEVISION

Electroneering Zs our business

THE RAULAND CORPORATION o CHICAGO 41, ILLINOIS
146 PRINTED IN U.S.A. RADIO NEWS
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MALLORY not only supplies you with the best replace-
ment parts you can possibly buy —it backs them up
with the finest available service information: literature that
helps you in vour daily work, gives you quick answers to
every radio servicing problem.

A case in point is the forthcoming 1946 “Fifth” edition of
the Mallory Radio Service Encyclopedia—a “must” for
every radio service engineer. Here you get the complete
story on servicing every pre-war radio — 4,000 more models
than in any previous edition —with circuit references, original
part numbers, recommended replacements that you can get,
tube complements and I.F. Peaks.

Here is a book that will pull you out of many a tight servic-
ing spot. And a book that marks the end of an era—the only
service encyclopedia dealing with all pre-war sets that are
still in use. Order your copy today: the edition is limited.
See your Mallory distributor. At your cost of $1.25 net,
it's the buy of the vear.

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

& AVAILABLE SOONo/

YOU EXPECT MORE-—

AND YOU GET MORE
FROM MALLORY

These typical Mallory “helps” are
especially prepared to speed up
our work, save valuable man
wours, and others are on the way.
If you don’t have copies, see your
Mallory distributor:

@ 5th Edition Radio Service
Encyclopedia

@ Replacement Vibrator Guide
@ Mallory Technical Manual

@ Approved Precision Parts
Catalog

o www americanradiohistorv com
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A-N FITTINGS

CONNECTORS

ECEPTACLES
& With a proven background of honorable service on
far-flung battlefronts around the world, Amphenol
components — greatly improved by wartime experi-
ence and augmented in number, style and type—
are now available to normal markets. Simplifying
both buying and selling, this wider selection of
high quality, tested items can be procured from one
manufacturer. To know these popular Amphenol
products better—write today for the new Condensed
Catalog No. 72.

AMERICAN PHENOLIC CORPORATION

CHICAGO 50, ILLINOIS
_.: In Canada ® Amphenol Limited o Toronto

. Ie.'Assemblies * Connectors (A-N, U.H.F., British)  Radio Parts e Plastics for Industry  Antennas
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