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Plant and General Offices, CLIFTORN, N. I

LITTLE COMPONENT*

...THANKS TO

MYCALEX

THE “PERFECT” LOW LOSS INSULATION

The problem was to mold insulating material of
exceptionally low loss factor and high dielectric
strength into a closely integrated bond with a metal
insert of high conductivity. The difficulty was acute,
for both materials had to have virtually the same
coefficient of expansion in order to insure an effi-
cient electrical and mechanical seal. High resistance
to arcing in the insulator was also imperative. It had
to be moisture-proof and heat-resistant.

MYCALEX 410 (Molded Mycolex) proved to be the
only solution after many other insulators had been
tested and rejected . . . because MYCALEX has the
ideal combination of electrical and mechanical

properties for today’s high frequency applications.

Have you a problem involving the sealing of high-
est type insulation with metal? Are your specifica-
tiohs particularly exacting? More than 25 years of
leadership in solving the toughest high frequency
insulating problems make MYCALEX a “natural”
to solve yours. Qur engineers will be pleased
to cooperate.

¥PANEL JACK

MYCALEX CORPORATION OF AMERICA

“"Owners of ‘MYCALEX' Patents”

Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.

= wwaameticBntadiohistopns.com- e il
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PORTABLE
PROJELTING
FLUSH

FERRANTI ELELTRIL, INC. *°0WSorc n/v™

Ferranti Electric, Ltd., Toronto, Canada Ferranti, Ltd., Hollinwood, England
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

BROADCAST STATION-CONSTRUCTION activ-
ity, which has been gradually increasing,
is expected to hit its stride in the late
summer. The CPA ruling, which many
expect to be modified this Fall, is not ex-
pected to interfere with too many of the
new and improved station-construction
plans. Wartime temporary building con-
version methods, that have already solved
housing problems of many broadcasters,
are heing adopted throughout the coun-
try.  Rehabilitated farm houses, camp
sites and wartime temporary buildings
have now become transmitting homes.

While many of the f-m sites have been
difficult to find because of the unusual
heights required for the f-m antennas.
engincers have managed to find the nec-
essary spots.

Constructton activity is not only keen
in the a-m field, but in f-m and television,
too. Counstructional approvals are now
being granted to metropolitan, rural and
community f-m stations, with powers
ranging {rom 250 watts to 30 kilowatts,
and installations are proceeding in many
cases. Incidentally, the metropolitan sta-
tions will hereafter be in the Class A4
group and the rural and community sta-
tions will be in Class B. according to a
new FCC proposal, which also recom-
mends an increase in the power of the
community stations from 250 watts to 1
kilowatt.

WITH WIDE-RANGE HIGH-FIDELITY gaining
wider and wider prominence, audio facili-
ties are receiving particularly careful at-
tention, not only in studio design, but in
equipment, too. Broadcasters are adopting
many new concepts of acoustics and em-
ploying wide-range recording and modu-
lation control equipment to assure them
of the maximum high fidelity. Studio and
recording background noises are sched-
uled to really disappear in the new type
studios.

With the new postwar high-fidelity sets
entering the home now, prewar f-m and
a-m high-fidelity-type broadcasters now
on the air are finding that they must dis-
pense with prewar shellac recordings and
their comparatively narrow-range record-
ing equipment if they are to retain their
high-fidelity audiences.

ENGINEERING CONFERENCES DURING THE
MoNTH oF OcTorEr have now increased
to five. The National Electronic Confer-
ence is scheduled for October 3rd, 4th and
Sth and will be held in Chicago; Televi-
sion Broadcasters Association will hold
their conference in New York on Octo-
ber 10th and 11th; a National Elec-
tronics Exhibition will be on display at
the Grand Central Palace in New York
irom October 14th to the 19th; NAB will
hold their meeting in Chicago from Octo-
ber 21st to the 23rd, and APCO will meet
in Buffalo from Qctober 28th to the 30th.
In addition, the month of October will
also feature the usual engineering sec-
tional meetings and quite a few special
demonstrations. Looks as if October will
be the engineering conference month of
the year!—L. W.

including Tehwuo.n Engi.noenn‘ Radio Engpx-

ne-n.ng, Broad Engi-
eering, The Brondcm Enrlnea Registered
8. Patent Office.
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SYLVANIA NEY

CirRcUIT ENGINEERING EDITION

JUNE

Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1946

T0 REVOLUTIONI

RECEIVERS AND OTHER EQUIPMENT

- RUGGED ELECTRONIC TUBE TINY ENOUGH

ZE DESIGN OF RADIO

More compuct television receivers will be
made passible by the T-3.

Much Smaller Sets Possible

Radical reductions in the size and
weight of many types of electronic
equipment are seen as a distinct pos-
sibility arising from Sylvania Elec-
tric’s development of the extremely
small T-3 tube. The T-3 is the com-
mercial version of the peanut-sized
electronic tube of proximity fuze
fame.:

Tiny as it is, the T-3 tube is char-

acterized by exceptional ruggedness.

It has a life of hundreds of hours,
and is ideally suited for operation
at high frequencies.

Savings in Space and Weight

The small size of the T-3 contrib-
uted directly to compactness and
lightness in the design of radio and
television receivers and other types
of electronic equipment. Other fea-

MAKERS OF RADID TUB

The T-3 tube is shoun here
in its actual size,

CATHODE RAY TUBES; ELECTRONIC-DEV!

Weight-saving features of the T-3 will be
of special value in air-borne equipment.

tures of the tube make possible still
further reductions in space and
weight.

Range of Applications

The design possibilities opened
by the T-3 are naturally of greatest
interest in the case of portable and
air-borne equipment. However, its
potentialities are not limited to
these fields. Write Sylvania Electric
Products Inc,, Emporium, Pa.

SYLVANIAS ELECTRIC

Emporium. Pa.

T FLUDRESCENT LA}

wwWw.americanradiohistorv.com

 FIXKTUR

Equipment for motor boats
and yachts can be made
smaller and lighter.

VIRING DEVIC ELECTRIC LIGHT BULBS
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J‘W HAS BEEN ADDED TO
IRC DISTRIBUTOR SERVICE...

NEW INDUSTRIAL SERVICE PLAN GIVES YOU
QUICK DELIVERIES ON STANDARD RESISTORS!

Now, IRC Distributors are better prepared than ever belore to give
manufacturers quick, complete and intelligent service. The IRC
Industrial Service Plan, developed by IRC in cooperation with its
more than 300 distributors, gives you 'just around the corner”
sources of supply for the resistance units you need in experimental
work, pre-production models, pilot runs, smaller production runs and
for service and maintenance!

The IRC Catalog #50 lists standard IRC products stocked by
distributors. By aiming toward standardization of your resistor
requirements on these items, you will find that reasonable quantities
can be delivered quickly by local distributors. In addition, the wider
use of standardized items will eventucally result in lower unit cost,
it will provide better emergency service for your products when in
use, and your customers will benefit by a more dependable piece
of equipment,

FOR BETTER-THAN-STANDARD QUALITY ... Staddafu{@a on IRC

WRITE TO DEPT. 8-F FOR IRC CATALOG #50 AND NAMES OF LOCAL DISTRIBUTORS

4. ' INTERNATIONAL RESISTANCE CO.
401 N. BROAD ST., PHILADELPHIA 8, PA.

Conadion Licensee: Internotional Resistance Co., Ltd., Toronto
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I’s What’s Behind

CLARE RELAYS
That Keeps Them in Front

@ Clare Relay engineers have “thrown away the book.” They are not restrained
in their relay designs by hidebound ideas, outmoded methods.

From this modern equipped research laboratory, pictured above, come the for-
ward looking. Clare “Custom-Built” Relays that free design engineers from
old-time relay limitations.

Products of a progressive company, entirely devoted to making relays to meet
the most exacting applications, Clare “Custom-Built” Relays encourage engi-
neers in every branch of industry to count on the flexibility of Clare Relays and
the skill of Clare engineers to provide unusual, new, and improved features
to meet every requirement.

Do you want smaller, more compact construction to fit into streamlined equip-
ment? Is your need for more efiicient operation . . . ability to withstand unusual
vibration . ., . new and different electrical characteristics? Look to Clare for all
these things . . . and more,

Clare Sales Engineers are located in all principal cities to help with your relay
problems. The Clare Engineering Data Book will be mailed at your request.
Address: C. P. Clare & Co., 4719 W. Sunnyside Avenue, Chicago 30, Illinois.
Cable address: CLARELAY,

" CLARE RELAYS

‘Custom-Built”” Multiple Contact Relays for Electrical and Industriol Use

wWwWwW.americanradiohistorv.com

This Clare Type "G" d.c. Relay is a
relay for the spot where inches and
ounces count, Measures 214" long,

5450 Turhs '
No. 33 E.C.

7. CLARE & 0.

Clare Type"GMS Relay usesstandard
Type "G" frame for operation of ona
or two snap-action switches,

The Clare Type "GAC’ Relay gives
an equally compact relay for ac
operation. Design permits very quiet
eperation,



www.americanradiohistory.com
www.americanradiohistory.com

frequency and high-frequency speakers are employed coaxially in an
articulated assembly, The 15-inch i cone acts as an extension of the
h-f specker horn. The two loud speckers are electrically and acoustically
coordinated into a system achieving brilliant and natural response through
the entire useful frequency range (If performance depends upon the
baifle or enclosure used). Frequency-dividing network has variable contro}
in range above 4,000 cycles.

HNP-51 is recommended for FM receivers, high qualily phonograph
reproduction, television, review rcoms, monitoring and home and public
entertainment generally.

Coaxial Models HNP-50 and HNF-50 (for manufacturers) and HNP-51
{for genercl use), are now nedring quantity production. All Type J Jensen
Coaxials (3 models) are now in production. Write for compiete information.

enoen

SPEAKERS
WITH

W

JENSEN RADIO MANUFACTURING CO., 6603 8. Laramie Ave., Chicago 38, NIl
In Conado: Copper Wire Products, lid.,, 137 Oxford Street!, Guelph, Ontarlo

.?/wa’a&a/a e @eoéqzn and Mo&me a/ Fene Acowslec éag@uywnwa.f

¢ ¢® COMMUNICATIONS FOR JUNE 1946

TYPE H SPECIFICATIONS

MODEL HNP-51 (15-inch) with A#/C05 in both 1-1
and h-f wnits. Power rating, 25 walls maximum in
speech ond music systems. Inpul impedance, 5000hms,

List price approximotely $125.

MODEL HNF-50 (15-inch) #liarces design h-f unit,
field eoil in I-f wnit; otherwise same as HMNP-51, List
price ﬂpFInlil!’lﬂlI_‘ly $115.

COMPLETE REPRODUCERS. Model HNP-51 Speaker is
offered in 2 cobinet models to form complete reproduc-
ers. Model “'CR" Reproducer employs beautiful Jensen
Imperial Walnut cabinet. Model “RA' Reproducer
employs oltractively finished general utility cobinet.

LR L R BN B
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UTAH POLICE NOW ON
e Molorota

PARTY LINE

gl
Motorola transmitting

Tysical
and receiving unit as instaile
for Miami Police Department.

OF 34 STATES AND
OVER 1000 COMMUNITIES NOW USE

Molorofe 2-WAY F-M RADIOTELEPHONE

® When the Urah Highway Patrol turned to Motorola F-M
Radiotelephone, the total of states using Motorola equipment was

raised to 34, From coast to coast and beyond, to Hawaii and the A standard mobile transmitting

Canal Zone, Motorola is overwhelmingly the number one choice and receiving unit in use by
Michigan State Police.

for emergency radio communications. :

THERE MUST BE A REASON!

EASY TO OPERATE—No technical knowledge of radio-electronics
is necessary. Any police officer can use the Motorola Radio-
telephone without special training.

EFFICIENT —The outstanding range and power of Motorola F-M
Radiotelephone enables patrols to maintain contact at distances
up to fifty miles. . , :

DEPENDABLE—The Motorola Radiotelephone is made by the makers
of the battle-famous “Handie Talkie” and “Walkie Talkie,”
your guarantee that your Motorola Radiotelephone will deliver
all the time under 2/ conditions.

%

IN YOUR DEPARTMENT, TOO ... A California State Patrolman
TS . . . checks with the station via
Motorola Radiotelephone has proved itself in thousands of difficult Motorola Radietelephone,

applications. Check with Motorola Engineers and let them show
you how Motorola can solve your communications problem. Write
today for specific recommendations—no obligation.

MFG. CORPORATION « CHICAGO 51
COMMUNICATIONS AND ELECTRONICS -DIVISION
F-M & A-M HOME RADIO o AUTO RAOIO o AUTOMATIC PHONUGRAPHS o TELEVISION « “HANDIE TALKIES™ « POLICE RADIO o RADAR

COMMUNICATIONS FOR JUNE 1946 © 7
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® Portable

. ¢ Compact

" ® Light Weight
® 1% Regulation
® Low Costi

$7508

With g i&gﬂlmon,hght wejght
and smaﬁ hyma! size, the new

-hp- Model 7104 Power-Supply is
- npw mﬂnb
Jow price of m&rﬂry libora-
tory and pmd;umen department
will find hundreds of uses for chis
-, versarile power source. The low
cost makes it praceicel and eco-
nomical to utilize several of them.,

RANGE 18D ~36 VOLTS
The - 5_[#- Model 710A Power Sup-

ply will deliver ady tequired vol-

tage berween 180 and 360 volts,
with less thao 1% vasiation for ont-
put curenss of from 0 to 75 ma.
(Maximum currest is 100 rma).

tjza excepmamﬂy_

Ling voluge virations of = 10%.
cause less. dlnn. m,change in out-
put voltage,

Since toral noise and hum out-

| put is less than 005 volss for apy

condition o mperanon r.he bp

~ Model 710A may be used to sup-
ply low-level, high-gain amplifier

stages without the necessity of ad-
didional filtering,

6.3 FILAMENT VOLTS
Either positive or negative termi-

nal may be grounded to provide
maximum fexibility. To increase

its usefulnegs even more, the -Ap-

Model 710A supplies up to 3 amps

at 6.3 volts AC for hearing fila-

ments. Bicher terndinals ot cencer-
tap may be grounded.

These fearures, combined with
its compact portability, make the

-hp- Model 710A the ideal power .

supply for general use. It can sim-

“.plify your equipment problem

tremendously, Get your order in
early for immmediate delivery.

SPECIFICATIONS

Supplies ony DC voltage botween
180 aad 360

Etther prsitive or negative terminal
mpy be grounded

Small sfze, consumes a mtalmum
of bench space

Holds B voltage eonstant from
0 te 75 mo togd

HEWIET‘I’«*PAGKARH Gﬁﬂﬂﬂ!ﬂ' /

L BeX 1198 E. SYATIONC A ¢ PAEG n,dﬁ..'&ﬁirmnm

CAvdis fmqvency OscHbstors Slgaad Gamrokm
n  Hohe and Distortion Adalyrers Wavs Analyzers
Square Wove Ganeraiors Fregquency Stuadurds

Holds DC vollage constant with
ﬂ; lﬂ% changs Tn fine vohoge‘

. e : e AT ﬂhp& Mﬂwf
Voaovum Tube Yolimeters A
Fraquency Meolers Law cost, QZ&&E

* Attonvelsrs < Elachoniz Tachemaders

1ea
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Only FEDERAL gives you

2 plus values in...

FM and TELEVISION
LEAD-IN WIRE!

Produced by world's largest
manufacturer of high frequency
B cable!

Engineered in the same laboratories
that have put Federal in the
® forefront in FM and Television

FEDERAL'S high frequency cable is really engi-
neered for low-loss signal transmission from antenna
to receiver . . . the product of years of experience in
FM and Television.

It’s a solid, polyethelene insulated type . . . re-
sisting water, acids, alkalies, oils . . . won’t embrittle
or age in sunlight. It retains flexibility in sub-zero
temperatures; and dimensional precision even in hot
weather. Elliptical cross section enables it to with-
stand twisting and abrasion—eliminates any mois-
ture conduction path.

Federal's lead-in cable is available to you now,
in various sizes. Write for complete details.

Federal lead-ins have dual, stranded con-
ductors. Characteristic impedance for
commercial telecasts is 300 ohms—capac-
ity per foot is 5 mmf,

Other types produced for special ap-
plications and experimental work have
characteristic impedances of 200 and
100 ohms.

Federal Telephone and Radio ooiwf

Export Distrlbutors!
Internationa! Standord Eleciric Cocporation

Nowark 1, New Jerse
1 %ITH:

COMMUNICATIONS FOR JUNE 1946 o 9
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M, THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT
/'ll‘

NEW ELEMENTS IN THIS EIMAC
TRIODE ADD MANY EXTRA
HOURS PERFORMANCE

NEW NON-EMITTING GRID!
NEW LoW-TEMPERATURE PLATE!
NEW FriLAMENT STRUCTURE!

Physically the new Eimac 3-250A triode is interchangeable

with the old Eimac 250T. The new elements result in better

performance and even longer life in a tube that haslong been

famous for its long life and stamina. This new tube is avail-

able in both low mu (3-250A2) and high mu (3-250A4) tube

versions. g
Its outstanding performance characteristics are exemplified

by its low driving power requirements. For example, in R. F. .

Class C telegraphy, with 3000 plate volts on a single tube, t

the Eimac 3-250A2 (low mu) will deliver 750 watts output i

with only 29 watts {(approx.) of driving power. (See chart.) B “H i
You can depend upon Eimac year in and year out for lead- o : frleow e o

ership in vacuum tube developments.* That’s one reason why o

Eimac tubes are today, and have been for years, first choice

of leading electronic engineers throughout the world.
*Ask your dealer to give you a copy of “Eimac Electronic Prod-

ucts” just off the press. Or write direct,

» EIMAC
: { 3-250A

1T

TTTTT T

e | VOLTS!
® | -400
—— | 7Y ~350
—— 0 [ %

o

1

=,

GRID DRIVING POWER - WATTS
I

=

Follow the leaders to

o0
g
£

ITT

1 d
-] 000 400 600 890 1000 1200 1400
POWER OUTPUT-WATTS

EITEL- McCULLOUGH, INC., 1211-H San Mateo Ave., San Bruno, California
Plants lo¢ated at: San Bruno, Callf, and Sait Lake City, Uteh

Export Agents: Frazar and Hansen, 301 Clay St., San Francisco 11, California, U. S. A, ELECTRICAL CHARACTERISTICS

' Filament: Thoriated tungsten 3-250A2 3-250A4
CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION Veltoge . . . . . . . . SOvells 3.0 valts

Current . . . . . . . . 1Y0.5amperes 10.5 amperes

ROYAL J. HIGGINS (W9A10)...600 South  ADOLPH SCHWARTZ (W2CN)...220 Broad- Amplification Factor (Average) . ., 14 37
tichigan Avenve, Room 818, Chicago 5, way, Room 2210, New York 7, New York. . .
linois. Phone: Harrison 5948, Phone: Cortland 7-0011. Direct Interelectrode Capacitances
V. O. JENSEN, General Sales Co., 2616  HERB BECKER (W6QD)...1406 So. Grand (Average)
Second Avenye, Seottle 1, Washington. Avenue, Los Angeles 15, Californio. Phone: Grid-Plate . , . . . . . 3.3 vuf 2.9 vuf
Phone: Elliott 6871. Richmond 6191, Grid-Filament . . . . . . 3.7 uuf 5.0 vuf
M. B, PATTERSON (W5C1)... 1124 Irwin-  TIM COAKLEY (WIKKP)...11 Beacon Street, Plate-Filament . . . . . . 0.7 vuf 0.7 wuf
Kessler Building, Dallas 1, Texas. Phone: Boston 8, Massachuseits. Phone: Capitol
Central 5764, 0050.
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Every product lthat enjoys the full confidence of those who use it has
its “priceless ingredient.” In Bliley crystals it’s “techniquality.”

Cutting, grinding, and finishing alone do not transform raw quartz
into a sensitive frequency control device. Behind these operations
there must be a background of technical skill and creative
engineering that is gained only through years of experience.

Bliley crystals have a reputation for ‘‘ techniquality”
that started fifteen years ago. Today, the fact that Bliley
crystals are used In practically every bhase of radio
communications is tacit proof that leading engineers have
found it is best to specify Bliley “‘techniquality” crystals.

Bulletin 27 describes the crystal units engineered for the
needs of today. Write for your copy.

>l

CRYSTALS

BLILEY ELECTRIC COMPANY * UNION STATION BUILDING, ERIE, PENNSYLVANIA

wWWwWwW.americanradiohistorv.com
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0 help increase

“Take-Home Savings”

TuE Treasury Department has published two new booklets to help you
and your employees realize the utmost benefit from your Payroll Savings
Plan—benefits proportioned to the extent your employees add to “take
home savings” by buying and holding U. S. Savings Bonds.

“Peacetime Payroll Savings Plan” for key executives offers helpful
suggestions on the conduct of the Payroll Savings Plan. In addition, it
quotes leaders of Industry and Labor and their reasons for supporting
the Plan,

“This Time It’s For You” is for distribution to employees. It explains
graphically how thisconvenient, easy thrift habit works. It suggest goals to
save for and how much to set aside regularly in order to attain their ob-
jectives. If you have not received these two booklets, or desire additional
quantities, communicate with your State Director of the Treasury De-
partment’s Savings Bond Division.

See your Payroll Savings Plan through to maintain your share in
America’s future, It is sound economics and a powerful force for good
today—and tomorrow—as a safeguard for stability and a reserve of fu-
ture purchasing power —money that is kept within your community,

The Treasury Department acknowledges with appreciation the publication of this message by

COMMUNICATIONS

L

This is an official U. S. Troasury advertisement prepared under the auspices of the Treasury Department and Advertising Council

COMMUNICATIONS FOR JUNE 1946
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I¥'s Collins?
, : [
I¥s new?
@
I¥'s ready!
A 1Y ¢
.. . the Collins 30K—a NEW transmitter
for amateur radio—thoroughly engineered
for the, continugdus exacting requirements

of “ham” operationr. Check this "partial
list of features against your desires:

5 band operation + 500 watts input on
CW . 375 watts input on Phone + Push-
“to-talk + Clean, sharp keying . Speech
clipper » Bandswitching + Fully metered .
‘Break-in operation - Vfo controlled

The high efficiency of the 30K assures a

strong signal. In addition, the speech -

clipper circuit assists in maintaining a

high modulation level, with no danger of -

overmodulation, Speech clipping alse im-
proves intelligibility. Brass pounders will
proudly note the clean keying at any speed.

The exciter unit, built into a receiver
type cabinet, may be placed on the oper-
ating desk. A highly accurate and stable
variable frequency oscillator, the product
of years of research and manufacturing
experience, is calibrated directly in .fre-
quency. The frequency can be varied con-
siderably without retuning the final.

The attractive appearanée of this up-
.to-the-minute transmitter will improve
any “shack.” Its smooth, easy operation
will please you.

Write today for complete details. Col-
lins Radio Company, Cedar Rapids, Iowa;
11 West 42nd Street, New York 18, N. Y.

FOR RESULTS IN AMATEUR RADIO, GET...

i

The Collins 30K

I

i

[
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you only $1.00
for the next 12 issues

@ A subscription to COMMUNICATIONS will provide

timely and authoritative articles of decided importance
to every engineer and executive in radio, broadcasting,
tefevision, facsimile, sound recording and projection, aero-
nautical, police, railroad, marine and emergency com.-
munications.

Leading design, manufacturing and operations engineers
keep posted on all new developments in this fast-moving
industry by reading COMMUNICATIONS every month.
It has helped them. It can help you.

You and your associates can obtain a year's subscription to
COMMUNICATIONS (12 issues} for only $1.00 each by
using the Group Subscription Plan. Here's how:

A reqular yearly subscription to COMMUNICATIONS costs
$2.00—but, when four or more men sign up at one fime,
each one is entitled to the half-price rate. (Foreign sub-
scribers only pay $2.00 each.)

It is easy to get three or more of your associates to sub-
scribe with you. Thousands of leading engineers and execu-
tives have subscribed year after year on that basis. Use
the convenient form on this page. Fill in the names, tear out
and mail today with your check or money-order. Renewals
and extensions are acceptable also.

COMMUNICATIONS o 52 Vanderbilt Ave., New York 17, N. Y.
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 Another Browning Develpment

1 AN abels a8 -
engraved into W
panel a

2 Telescoping
antenna forms \g
convenient handle °

3 Big knobs for
cold ‘weather
handling

B New nor-jamming vernier drive fer fine adjestment
9 Audio outpat for audihly detecting beats

BROWNING'S Model S-4 Frequency Meter was designed
especially for marine, police, aircraft, fire department,
and other special service radio operators, who must be
certain that transmitters are on frequency.

Completely new, it incorporates all the features that
supervisors of emergency radio systems have requested
— plus many new refinements perfected during our war
experience in designing high-precision radar test equip-
ment.

For example, we have included a vernier on the new
laboratory-type scale, permitting reading accuracy to
one part in one thousand. A telescoping antenna has
been added to the side of the case. When telescoped,
it forms a convenient carrying handle. Big, easy-to-hold

7 Uses WWY as primary standard
10 110-115 AC-DC operation — checks AM or FM

4 Visual
determination
of zero heat hy
cathode ray
indicator

9 Laboratory-type dial with
vernier gives readability
to one part in one thousand

] Rugged steel cabinet and *4” aluminem fran‘al

knobs let you operate the meter with gloves on, in cold

* weather. _
“The highest degree of stability has been built into the

Model $-4 by the use of improved citcuits and voltage
regulation within the unit, FCC requirements of plus
or minus .00025% accuracy are exceeded by the crystal-
controlled BROWNING Frequency Meter. Using 110-
115 volt A.C. or D.C. current, it checks both AM and FM
equipment. ' :

The 8-4 is custom built and hand calibrated for testing
frequencies in any five bands from 1.5 to 100 mc., ac-
cording to the user’s requirements. For additional tech-
nical data and other information, address BROWNING
LABORATORIES, Inc., Winchester, Mass.
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metar ihlg-toz:shire radio telephone
recelvers. Its defign endbled-eadiest
mecsurements of field strength.

1934 One of the first directiondl

antenna arrays for broadeasting. De-
signed for WOR to concentrote signale
in service area, slimlaats radiation
over ocean.

1920 toop °“'.‘-;‘ﬂﬂ for 400-‘50(1-, ]

-~ 1929 cuniain antennaideveloped for
; _tgouni;lngqln_.gr._f_-_\_'vuvo wd!b’ il\lopl!o‘l‘\lq_h

messages to Eyropaand SouthAmerica ™

... improved-colnmercial sarvles. ©

1938 Coaxiol antenna for vitra high
frequency ications, designed
by Bell Laboratorles, gave incregsed
signal strength. Widely vaedin police
radio systems,

1946 New 54A CLOVER-LEAF FM broadcast
antenna has high efficiency and a circular
azimuth pattern; is simple to install and main-
tain. May be used for any power level up to
and including 50 KW,

16 ®© COMMUNICATIONS FOR.JUNE 1946 N
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; -'ilgm:_l uipul of brocdcast

1930 Hajt-wave venical radiater,

~‘now {p general uke, was developed

int pmﬁlcnl'?onn.':lignlﬂl_y,lmp'i'&ﬁi&

"

19471 Folyred radar antenna wes on
important war contribution ... helped
sink many Jap ships. I1s exceptionally
norrow bsum and ropkd scanning
gave high accuracy to big Novy guns.;
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g and leaders in radio, Bell Telephone Laboratories
ectric have been vitally concerned with the
ihproved antennas for more than 30 years.
daxs of radio’s youth, right through to
, this team has been responsible for'
enna design.

@d on Research

nethod of attack, Bell Lab-
bbserving, investigaring and
in space. Their research
thundreds of meters to
-century of intensive
cs behave, day and

has covered wave len
afraction-of a centlm ;

all Eorts.pt wea

(di 4 =¢h, d)

™ anteina Wwﬁﬁ" Out of thisfundamental ré such outstanding
wide/ fr. T Tange without ad- developmenty as the rhombic ante antenna, vertical
‘- + Still dard for this band. half'wave ramc ot o oY " a,l a_rray, the

e metal lens for
tenna for FM

pol Tyrod and dther improved radar anten.na
microwaves aund the new CLOVER-LEATF 3

. broadcasting,
g L—m this means 1o YO

N o _ Whether youf are interested in AM or FM-fequipment for
s ‘ broadcasting | point-to-point, aviation, mobilg’or marine use—
£ ng to remember. Every itenof radio apparatus

ell Labofatories-and made by Western. Electric

is hackéd by ]ust such thorou h ecientific research ag has been

1944 Metal lenses, ancther Bell Lab-
orutories development, focus micro~
waves like light. One type has a beam
wldth of only 0.1°—or Jess than thet
of a blg seaschlight.

BELL TELEPHONE LABORATORIES

Wardd's lurgest orsonization decatied ovcfusicely o mesenced

anid devewpinet inowdl phases of electeial corsnicatnos.

Western Eleclric

Hu.‘mjm freni i m" thee Bell svstem dned e nattion’s b

pn. 'u‘lif I nllr Pt Err b g il s O LT AR it
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Small “butterflies” in
a convenient variety
of capocities {for VHF
and UHF,

New and improved mechanical

detail; superb electrical design; precision

manufacturing—Three basic

qualities of every
Flexible couplings in iwo

t —insulated and non-
ﬁﬁfmd"fs“ ° Hammarlund product.

M ) == Write for technicol
[ ] 3

“ARMC,” a rugged . on

midget for mobile

and other uses requiring

greal mechanical rigidity.

bulletins.

HAMMARIMINID

o o THE HAMMARLUND MFG. CO0., INC., 460 W. 3474 ST., NEW YORK 1, N.Y.
s MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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by
FREDERICK C. EVERETT

Engineer, Radio Facilities Group, NBC

As wE APPROACH the increased use of
the higher frequencies. for peacetime
applications, we find that component
designs demand a variety of careful
considerations. It is necessary to crit-
ically evaluate component dimensions
and even lead lengths, which must be
reduced to close to zero.

In tuning-element construction ap-
pears one of the major new-concept
requirements. For at u-h-f and s-h-{
the amount of inductance presented
even by a small, single turn of wire
often is too great to resonate with the
circuit and tube capacitance.

Trunsmi‘ssllon Lines

The possibilities of the short-cir-
cuited transmission line, less than 14
wavelength long, and its inductive-
reactance characteristics, have been
well explored. It has also been found
that the concentric line is particularly
desirable since the field is confined.
This field confinement reduces inter-
action with other circuit components
and minimizes radiation losses which
might be expected with a single-turn
loop or open-wire line.

In the concentric line where the con-
ductors are large, the losses are low.
However, the line has a disadvantage;
it is difficalt to connect to tube ele-
ments and other devices.

As the center conductor vanishes
progressively we have a re-entrant
resonant chamber and when the center
conductor disappears entirely we have

JUNE, 1946

TUNED CIRCUITS for the U-H-F and S-H-F Bands

Review of U-H-F and S-H-F Variable Tuning Systems and
a Discussion of a New Type of Tuning Unit That Provides
Center-Point Symmetry for Push-Pull Systems and Reduc-
tion of Tuned-Circuit Loading.

a resonant cavity; Figure 1. These
resonant cavities are very useful at
frequencies of the order of thousands
of megacycles. -

Yariable Tuning Problems

When variable tuning is used in
transmission-line circuits, difficulties
occur in varying the frequency. Either
the line length must.be changed or a
variable capacitor placed across the
line. In changing the line length we
are confronted with the problem of a
suitable moving shorting device. The
variable capacitor usually presents me-
chanical difficulties, plus the fact that
the ordinary variable capacitor has un-
desired reactive and resistive effects.

Figure 1
A typical resonant cavity,

Figure 2
Fore-shortened line with capacitance built into

— =1

Interesting: modifications have been

proposed to make tuning feasible. In

Figure 2 appears one such modifica-

tion, A fore-shortened line is used

with the capacitance, which may or

may not be variable, built into the end

of the line. The length of the line is

reduced with this construction which

often is desirable at the lower fre-.
quencies. Another interesting design

solution® appears in Figure 3. Herea
variable capacitance is used in con-

junction with a .sylphon bellows for

the current path.

Numerous attempts have been made
to reduce the length of the transmis-
sion line by folding ; Figure 4, @ and b.?
In Figure 5 appears a folded concen-
tric line that corresponds to a multi-
turn coil?

Another inductance-capacitance de-
velopment appears in Figure 6 Here
metal cylinders furnish the inductance
and discs the capacitance; they might
be considered as fore-shortened trans-
mission lines “turned inside out.”

The inductance of a loop of a single
turn can be decreased by closing the
area of the loop with a metal plate, al-
though it need not actually touchk the
inductance. Several turns may be con-
nected in series or parallel to obtain
the desired inductance; Figure 7.
This method provides a variable in-

*Works, Dakin, Boggs, A Resonant-Cavity
Method for Measuring Dielectric Properties at
Ultra-High Frequencies, Proc. IRE; April 1945,

2A, Peterson, An Ultra-High-Frequency Oscil
lator, CoMMUNICATIONS; December 1937,

W, L.'Carlson, U. S. Patent 2,363,641,
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[~ QIFFERENTIAL SCREW
ASSEMBLY

SYLPHON
BELLOWS

DIELECTRIC
SAMPLE
FLACED MERE

SXCITIHG Loer

Figure 3

Variable capacitance with = ey{phon bellow for
current path,

Figure 5

Folded concentric line that _correspends to a
multi-tern coil.
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ductor that looks like a variable capaci-
tor, although it is the inductance which
is varied.

By arranging the components so that
the rotor can enter the stator-plate sec-
tion of a capacitor, and at the same
time be removed from the inductance,
a circuit® can be built to vary both in-
ductance and capacitance. Thus a
much wider range of frequencies may
be covered than if just onc parameter
were varted; Figure 8.

To eliminate the use of wiping con-
tacts or pigtails and prevent any pas-
sage of r-f through the bearings, the
capacitor should be in split-stator form,
with two sets of stator plates so ar-
ranged that the capacitance between
them is as small as practical.

This compact construction was
adopted in the General Radio buwtterfly
circuit, so called because of the shape
of the rotor plates in certain models.
These circuits are quite satisfactory
for wide-range tuning.” However vari-
ation of inductance and capacitance in
the circuit is not symmetrical about a
center point, since it is essentially a
two-terminal system.,

New Symmetrical Unit

To overcome this difficulty the unit
shown in Future 9 was developed.” It
consists of a cylinder, cut to form the
stator plates of a split-stator capacitor
and a one-turn inductance loop. The
rotor is half a cylinder, arranged to
rotate within the other cylinder. The
rotor and stator plates form a cylindri-
cal capacitor which can be varied by
turning the rotor. As the rotor turns
to decrease the capacitance, it also re-

(Continved from page 51)

‘F. A. Kolster, Ueneration and Utlization of
Ultra-Short Waves in Radie Communication,
Proc. TRE: December 1934.

"H. R. Summerhaves, Jr., Converter Unit for
G.E. F-M Station Monitor, Proc. TRLE; June

YE. Karplus, The Bullerfly Circuit, General
Radio Experimenter: October 1944,

© "0, 8. Patent pending.

(a}

Figure 4

Two methods of reducing transmission line length
by folding.

v o
¥
> z

Figure §
Metal cylinders that serve as an inductance, and
discs as capacitance corresponding to a fore-
shortened transmission line.

Figure 7
Variable control, that resembles = capacitor. used
to provide inductance variation.

Figure 8

A G.R. butterfly tuning upit with split stator arranged so that capacitance between plates is smalil.
Unit provides variation of inductance and capacitance over wide ranges.

COMMUNICATIONS FOR JUNE 1944
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Figure 10

Three views of new type tuning units developed
by the author.

Figure 9
New type of tuning unit that affords a symmetrical
circuit arrangement for push pull, etc.

wWwWwW.americanradiohistorv.com
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PREVENTIVE MAINTENANCE
for Broadcast Stations

THE DEPENDABILITY OF STATIONS €an
be attrihuted primarily to two factors:
a cystematized plan of operation and a
systematized plan of maintenance prac-
tices which are followed hour by hour,
day and night, year in and year out.
These plans should be set down in book
form, listing every routine duty to be
performed as well as the procedure to
be followed in emergencies, with every
procedure described in the minutest
detail. The process of starting and
stopping the transmitter, for example,
is performed using one method and
only one method at WOR’s 50-kw and
WBAM’s 10-kw transmitters. Every
piece of equipment should be operated,
tested, adjusted and cleaned in the pre-
scribed routine manner without varia-
tion.

It is possible to operate the entire
plant efficiently by simply reading and
following instructions.  Instruction

First of a Series of Papers’ on Preventive Maintenance
Methods Used to Prevent Breakdown and Avoid the

Necessity of Repair.

Discussion Covers Various Tools
Used for Maintenance and Constructional

Data on

Special Types of Preventive Maintenance Tools.

by CHARLES H. SINGER

Assistant Chief Engineer
WOR-WBAM

manuals should be readily changeable
so that when a suggestion for better
procedure 1s accepted, the books can
be changed correspondingly. Invari-
ably such suggestions come from the

Figure 1
WOR field cabinet with equipmeni used to maintain field pickup equipment.
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operators themselves. These should be
put through in the form of office memo-
randums and later discussed and passed
upon at round-table meetings attended
by the entire staff. Thus the man mak-
ing the suggestion has an opportunity
to advocate his own proposal.

The Station Plant

The radio station is composed of
three major technical operations
groups: (a) transmitter division; (&)
studio technical facilities division; and
(¢) field engineering division.

The transmitting plant is usually
located at some distance from the stu-
dios. This is necessary in the case of
high-powered a-m stations to provide
land for a suitable radiating system
and to sufficiently remove the transmit-
ter from the population center so as
not to encompass too great a popula-
tion within its blanketing signal con-
tours,

A typical a-m transmitter plant con-
sists of a regular transmitter and
sometimes an auxiliary transmitter for
emergencies, a power switch room, a
transformer vault, generators for sup-
plying special power needs, a gasoline
engine generator for emergency power,
a pump room for circulating cooling
water, an audio facilities control room
for combining the modulating intelli-
gence with the carrier, and many other
associated apparatus.

In sharp contrast, the f-m transmit-

Portion of this peper was presented
before the Sixth Annucl Broadcast En-
gineers Conference ot Chio State Uni-
versily: a report on the paper appeared
in the April issue of COMMUNICATIONS.
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RELAYS 4, GUARDIAN

Whether the principie is efectronic or mag-
netic . . . here are some of the latest,
greatest basic design Guardian Relays,
Solenoids and Stepping Switches we are

ivileged desi i 5
RLtvieadgig peetent oldgsian eou noery Each unit offers on ynlimited number of vari-

* ations . . . often making a standard Guardian
Relay a "special,” effecting big sovings in time
and money. Highly efficient, compact, low-
priced, long life, you can depend on it—they'll
increase the dependability and quality of your

_product.

Series 40 A, C.
Laminated Relay

This laminated relay is de-
signed to produce maximum
output with minimum current
input. Typical uses include
confrol of call system bells;
auxlliary for aviomatic radio
tvning; remote conirel of trac-
fional motors; safety devicas;
instruments; sound movie
avxillaries,

Series 1-A Solenoid

The series 1-A Scolenold by
Guardian is one of numerous
types for intermittent and con-
jinuous duty. Applications in-

Series T-110
Time Delay Relay

This relay employs a rasisi-
ance wound blmetal sirip
lo achjeve o delayed oper-
ation from 10 jo 60 sec-
onds, Curreni flows through
the windings generoting
heat, cavsing the bimetual
sirip fo bend, closing a con-
tuct afer the required time
delay.

clude valve control and oper-
ation; electrisal locking; clutch
and: brake operation; mate-
rial ejector; spray gun opara-
tion among others.

Series A-100
High Frequency

This A15iMag insulated relay
is compoct, conveniant, low

in cost. In radio applications
itis used for antenna change-
over, break-in, high voltage
keying, grid conirolied recti-
fier kaying, remote control o:
recelver and transmiter, an

I Sa Mesisues var i other high froquency appllca-
control need: which do not Ve e A R fiant:

excead single pole, double = e e T
throw combination. Econ-
omy and simplicity of con-
structlon make it possible
1o offer the Series 120 at a
low price compared with its
high quallty performance.

Series 120
The Serlas 120 is a small,

Series R Steppeor

This Relay is bullt in three basic
types for A.C. and D.C. operatlon:
{1) Continuous rotation, (2) Elec-
trical reset, {3) Add and subtract.
Its principle application is auto-
malic clreuit selection including
aviomatic sequence, aulomalic
B : o wave changilng on short wave
1| ! £ 3 transmitlers, automalic business

d A : mochines, tolalizing units, con-

vayer control.

) X

GUARDIAN ©

-5

ELECTRIC
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Figure 2
Work bench at WOR’s 50-kw transmitter.

Fidure 4

Checking the 10-kw f-m transmitter of WBADMI.

Figure 3
Work bench at WBAM's 10-kw transmitter

ter because of different propagation
characteristics at the higher frequen-
cies is located in the heart of the popu-
lation center, preferably at the top of
a high building if the use of tall an-
tenna supporting structures is to be
avoided. The area of coverage is also
sharply limited by the FCC, a factor
which contributes to the reduced power
rating of the f-m transmitter as against
the a-m transmitter. It is therefore
apparent that the a-m equipment facili-
ties are nmoi by nature as extensive as
those for an a-m transmitter, but no
less elaborate.

The studio plant is generally located
m the heart of the metropolitan area
which it serves. Primaridy, this is for
the convenience of the artists, per-
formers and business people who deal
with the station. Typical studio equip-
ment for both a-m and f-m consists of
an appropriate speech input console,
and a small power room for each group
of studios supplying power require-
nments, various amplibers and cross
connections to master control. In ad-
dition to the live talent studios, there
are usually one or more e-4 (electrical
transcription) studios where an entire
program or a large percentage ot the
program is produced and put on in the
control room by the control-room en-
gineer. Of course, no station is com-
plete without its master control room,

24 o
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the central coordinating point for the
entire station.

The field engineering division pro-
vides the facilities for picking up pro-
grams which originate outside of the
studio proper. This calls for pickups
originating in hotels, on the streets and
other points where telephone program
lines are not available and radio links
must be used. The usual field pick-ups
are conveniently taken care of by the
equipment which 15 a part of a stand-
ard field cabinet.

Care and Handling of Tools

The proper use and care of tools and
maintenance equipment are of the ut-
most importance. Tools and mainte-
nance equipment should be used with
cxtreme care and kept in good condi-
tion at all times.

A good maintenance technician never
uses the wrong tool for a job or abuses
his tools. At WOR-WBAM, twelve
tool-care rules are strictly observed.
These are:

({) Do not use pipe to increase lev-
erage on a wrench,

(2) Do not use a wrench for a ham-
mer or pry.

(3) Do not neglect to replace the
tops on bottles or cans of cleaning
agents.

(4) Do not use cleaning liquid un-
less there is good ventilation.

{5) Do not place tools or parts on
the ground or on a dirty floor; put them
on a piece of canvas in order to avoid
damage or loss.

(6) Do not allow tools to become
dull.

(7) Do not allow tools to rust.

(8) Do not lose tools.

(9) Do not let dirt, dust, or grime
cotlect on the tool box.

(10) Do not throw tools or mate-
rials away. Keep a miscellaneous parts
box ; a broken bolt, an off-sized nut, or
a piece of insulation or scrap of steel
may be useful at a later data,

(11) Do not allow the supply of
maintenance materials to get low.
Watch supplies of cleaning agents, sand-
paper, emery cloth, and tubricants, and
replenish when necessary.

(12y Keep tools clean at all times.

When the wrong tools are used while
working on a unit, unnecessary dam-
age to the equipment may result. If
pliers are used to loosen or tighten
nuts, the corners of the nuts become
rounded; it is then difficult to remove
the nuts with the proper wrench. A
screwdriver of the wrong size damages
the siots and heads of screws. This
type of damage shortens the life of the
equipment and often necessitates re-
placements of critical parts.

Each tool is made for a specific pur-
pose and should be used for that pur-
pose only. Correct storage of tools is
important. Cutting and hboring tools
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ITS WII.COX in Radié Communications

For reliable aircraft operations, dependable radio communi-

cations are essential. Wilcox Aircraft Radio, Communica-
tion Receivers, Transmitting and Airline Ridio Equipment
have served the major commercial airlines for many years.

WILCOX ELECTRIC COMPANY

- Manufacturers of Radio Equipment *  Fourteenth & Chestnut, Kansas City, Mo. .

Y
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Figure 5
Relay and commutator-tool construction.

should be placed in racks or drawers
so that their cutting edges are pro-
tected. The joints of tools such as
pliers should be oiled occasionally to
keep them working freely. The han-
dies of driving tools, such as screw-
drivers, should be inspected to see that
they are tight. All metal parts of tools
should be wiped with an oily cloth after
use to prevent rusting.

Condifion and Placement of Tools
The condition of tools is an indica-

Figure 6

Tools used to clean commutator and collector rings.

tion of the efficiency and quality of the
station’s maintenance technicians. To
accomplish good work tools should be
kept in the best possible condition at
all times.

When tools, in good condition, are
used properly and all safety precau-
tions are taken, accidents rarely occur.
When tools are misused, when im-
proper tools are used, or when safety
precautions are violated, we have acci-
dents which may result in damaged
equipment, loss of time, danger to
workers, and loss of life. Tools left in
unexpected places are a serious hazard.
Tools should never be left in the equip-
ment.

When tools and maintenance equip-
ment are kept in an orderly condition,
a quick check will show if anything is
missing. A continuous inventory is
important, because lost or misplaced
items must be found or replaced at
once. It is also of vital importance
that test instruments and meters be
checked periodically for proper opera-
tion and correct calibration. A delay
caused by misplaced tools and instru-
ments or improperly operating main-
tenance equipment may keep the radio
station inoperative for many hours with
serious results,  The maintenance
technician can rarely achieve a higher
state of efficiency than that of his
maintenance facilities.

Tools for Maintaining
Relays and Contactors

A number of items in the preventive-
maintenance schedule require work of

Al (5.3
CANVAY" COVERED SANDPAPER
ATICK LOvERED
i STiCKR
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a special and somewhat delicate nature.
These include cleaning and smoothing
of relay contacts, cleaning and polish-
ing commutator and collecter rings,
checking brush spring tension, remov-
ing brushes, springs, etc. To do the
work properly, special supplies and a
few specially-constructed tools are
needed. Most of the required materials
will be found around the shop, but a
few must be improvised. The special
supplies and tools, including those
which must be built, are:

(1) Carbon tetrachloride, or stoddard
solvent.

(2) Lint-free cloths.

(3) Sheets of crocus cloth.

(4) Sheets of 0000 sandpaper.

(5) Sheets of 000 sandpaper.

(6) Relay-contact burnishing tool.

(7) Non-magnifying dental mirror.

(8) 1" cleaning brush (camel's hair).

(9) 2" cleaning brush (camel’s hair).

(10) Canvas cloth.

(11) Tube of household cement.

(12) Small marker tags.

(13) Crocus-cloth stick (small) for
relays; bl

(14) Crocus-cloth stick (large) for
contactors; built.

(15) Sandpaper-covered stick (large)
for commutators and collector rings;
built,

(16) Canvas-covered stick (large)
for commutators and collector rings;
built.

(I7) Small fine-cut file.

(18) Walscolube or vaseline.

(19) Small pocketknife.

(20) Airblower,

(21) Vacuum cleaner.

Construction of Special Relay and
Commutater Tools

To construct the crocus cloth, canvas
and sandpaper sticks, we first obtain
one length of wood (or suitable sub-
stitute) @ thick, 34” wide, and 334"
long, and three lengths of wood (or
suitable substitute} 17 thick, 17 wide
and 8” long. Then we cut off one
piece of crocus cloth and one piece of
0000 sandpaper, each 1 wide and 514"
long.

The small piece of crocus cloth is
cemented to the small stick; both sides
of the stick should be covered. The
stick is then placed in a vise until the
cement hardens. The pieces of crocus
cloth which extend over the back edge
of the stick may be cut off with a knife.

The long, narrow pieces of crocus
cloth and sandpaper are now cemented
to the two long sticks. In this case,
the fold is over one end of the stick
rather than over the side. Again the
vise should be used to hold the cover
material flat on the stick until the
cement has hardened.

A convenient sized piece of canvas
is then folded double, securely attached
to a convenient size stick smoothly with
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Accurate LOng RAnge Navigation.. . anytime...in all weather

With Sperry Loran the navigator has

at hand a quick and accurate means
of determining a ship’s position at any
time, in all kinds of weather. This
system involves the reception of ac-
curately timed radio pulses from shore-
based transmitting stations, usually
200 to 400 miles apart,

The difference in time of arrival of
signals from a pair of transmitting
stations is measured and the time dif-
ference is then used to determine,
from special charts or tables, a line-
of-position on the earth’s surface.
When two lines-of-position from two

different pairs of Loran stations are

crossed, you have a “Loran fix.” Fixes
are obtainable at-distances from shore
stations up to 1400 miles at night,
700 miles in daytime.

In your consideration of Loran,
note particularly that Sperry’s equip-
ment is easy to operate. A Time
Difference Meter (see illustration

above) greatly simplifies the operator’s

work and prevents errors in re:idings.

Sperry Loran is backed by a world-
wide service organization and meets
the usual Bigh standards of test and
performance of all Sperry products.
Loran equipments in limited gquantity
are ready for immediate delivery, ‘

*The Time Difference Meter, giving position
references directly, is a Sperry exclusive.

@D Sperry Gyroscope Company, Inc.

EXECUTIVE OFFICES: GREAT NECK, NEW YORK

* DIVISION OF THE SPERRY CORPORATION

LOS ANGELES + SAN FRANCISCO s NEW ORLEANS = HONOLULU = CLEVELAND + SEATTLE
GYROSCOPICS » ELECTRONICS « RADAR - AUTOMATIC COMPUTATION - SERVO-MECHANISMS
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B
CONTAGT
BURNISHING
3 TOOL
SMALL FINE
CUT FILE

cord or twine: all loose strings or
ravelings are cut off.

Relay Servicing Tools

To service relay contacts, several
different tools are needed. FEach of
these has a special function.

The burnishing tool. The relay-con-
tact burnishing tool, which resembles a
fountain pen, uses replaceable blades of
finely etched steel. It has extra blades
inside the removable handle.

This tool is used to clean the small
contacts of telephone type relays which
have extremely hard contacts made of
palladium or elkonium. It is not a file
in the usual sense. A contact should
not be burnished unless it is found to
be dirtv, corroded, pitted or oxidized,
and then not any more than is neces-
sary to restore a smooth, clean contact
surface. The original shape of the con-
tact must be retained.

It is very important to keep the blades
of contact-burnishing tools clean. The
blades should not be touched or rubbed

—

!;A'C." ,,

“CROCUS
«CLOTH
STHCK

L C
STRIE OF
CROCUS ey
CLOTH {E LR
: _CLoTH L 1 ’
AlD DENTAL
: : MIRROR,

with the fingers. The hlacde must be
wiped off with a clean dry cloth before
placing it against the relay contacts
and then wiped frequently with a cloth
dampened with carbon tetrachloride.
[n operation, the relay contacts are
pressed lightly against the blade of the
burnisher and at the same time the
blade is moved back and forth. While
burnishing the burnisher must be held
paralle! to the springs upon which the
contacts are mounted.

The small fine-cut file is similar to
an ignition-point file. It is to be used
only on the larger contacts if they have
become very badly burned or pitted and
a replacement is not available. This
tool is not to be used on the contacts
of telephone type relays.

Contacts should not be filed any more
than is necessary to remove ridges from
the rint of the pit. The original contour
of the contact surface must be preserved.
After fAling, 0000 sandpaper should be
used, followed by the crocus cloth aid
to secure a smooth finish on the con-

{c)
T kNESS (FEELER).
A (83 GAYLES
TENSION GAUGES {FAN TYPE) SERING ; e
3 ADJUSTER
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Figure 7
Relay contact maintenance teols.

tact surface. A clean dry cloth serves
for polishing. The file must be kept
clean and free from all foreign matter
before applying to the relay contacts.
A wire brush and carbon tetrachloride
will serve for cleaning the file.

Crocus cloth. This maintenance aid,
available in two forms, as a tool cus-
tom built, and as a strip, serves a two-
fold purpose. [t miay be used to re-
move corrosion from all relay contacts
following the use of the fine file and
(090 sandpaper. Neither the file nor
sandpaper leaves a fimish which is con-
sidered smooth enough for proper relay
operation. The use of crocus cloth is
nceded to bring the surface of the con-
tact to a polish. The choice between
the stick and the piece of cloth depends
upon relay contact accessibility. If the
location of the relay and the position
of the contacts permit the use of the
crocus cloth stick, then it should be
used. Otherwise, the strip of crocus
cloth must serve.

The 0000 sandpaper stick. This lool
is made in the same way as the crocus
cloth stick, except that sandpaper is
used instead of crocus cloth. The use
of sandpaper is limited, as is the use of
the fine-cut file, to the treatment of
badly burned or pitted contacts on the
larger relays or contactors. Sand-
paper is never used on silver contacts,
Following the use of sandpaper on con-
tacts, they should be wiped with a clean
cloth, All residue should be thoroughly
removed from the relay. The sand-
paper should, of course, be removed
when it becomes dirty or worn.

The cloth aid. This relay-service aid
is a narrow piece of clean folded, lint-
free cloth such as fine silk (or canvas,
if cloth is not available). Tt serves a
two-fold purpose. It is suitable for
polishing a clean surface, and it is used
as a follow-up to crocus cloth. It is
intended to remove grains of pumice
which come off the crocus cloth and
adhere to the contact surface,

Large commutator sticks. Thest
sticks (which have a covering of sand-
paper or canvas) are used for cleaning
the commutator and collector rings of
generators and motors {when accessi-
ble) while running.

Cleaning brushes. These brushes,
one small and one large, of good grade
soft hair, preferably camel’s hair, are
used for cleaning various parts of the

(Continued on page 52)

Figure 8
Relay adjusting tools,
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ENGINEERING

Since its inception, the designs of the UTC Engineering

Department have set the standard for the transformer field.

' Hum Bolanced Coll Struciure: Used by UTC in
practically all high fidelity designs, . . . Hum
baolanced tronsformers are now accepted as

standord proctice in the fronsformer field.

Ulira-Compact Avdio Units: A complete series of
light weight oudia and pawer camponents
for aircroft and portable applicatians. Ultra-
Compact Audio vnits are hum balanced . . .
weigh approximotely six aunces . . . high
fidelity response.

Ouncer Audio Units: Extremely compact audie
units for portable application were a prob-
lem until the development of the UTC Ouncer
series, Fifteen types for practically oll applica-
Hons . . . range 40 to 15,000 cycles.

Plug-In Avdie Unils: These units are a modifi-
cation of our Quncer series, incorparaling a
simple octal base siructyre. Fifieen standord
items cover all applications.

Light Welght Aireraft Fillers: RRF-5 Rodio Ronge
Filters and other special filters far tight weight
applicalions embody unique size and weight
saving fealures. A typicat unil, made by an-
ather source with 32 |b, weight, weighed 13
ibs, after UTC design.

Toroidal Wound High Q Coils: UTC type HQA
and HQB Coils offord a maximum in Q . ..
stability . . , and dependobility with a mini-
mum of hum pickup. Standardized types avail-
oble for all oudio requirements.

Sub-Avdie and Supersonic Transformers: Embody
new design and constructional principles, for
special frequency ranges, % to 60 cycles for
gecphysical, brain wave applications . . . 8
to 50,000 cycles far lohoratory service, 200 to
200,000 cycles fér supersonic applications.

e 2R L2 o - L L3 o =

O L D -
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Linear Standard
Avdio Units: Flat
from 30 to 20,000
cycles . ., A gool
for others to shoot
at.

RESPONSE-DB

Tri-Alloy Shietding: The combination of Llinear
Standard frequency response and internal tri-
alloy magnetic shielding is a difficult one lo
approach, Used by G. E., RCA, Western Elec-
tric, Westinghouse, M G M, Walt Disney,
NBC, efc.

Universal Equalizers: The UTC Universal Equal-
jzers, Attenuators, and Sound Effects Filters fill
a specific need of the broadcast and record-
ing field. Almost any type af audio equipment
can be equalized to high fidelity standords.

Sub-Ouncer Unlis: A series of %3 ounce minia-
ture vnits with nan-carrosive—~tong life con-
struction for hearing aid, miniature radio, and
similar applications. Five lypes caver procti-

" cally all minialure requirements,

Hermetle Seal Ploneering: Realizing the essen-
tiality of hermetic sealing for many applica-
tians, UTC pioneered a lorge number of the
terminals ond structures for hermetic trans.
formers . . . now cvailable for commercial use.

Standordized Filters: UTC type HPI, LPI, and
BPl (low pass, high pass, and band pass)
Filters are standordized fo effect minimum
cost and good delivery time. Availoble for
frequencies throughout the entire audio range,

New Mems: the UTC Research Loboralory is
develaping new items and improving standard
designs in 1946. While some of these develop-
ments will be described in our advertisements,
many ore opplied to cusiomers’ problems,

MAY WE COOPERATE WITH YOU ON YOUR PROBLEM?
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INSULATED WIRE and CABLE
in Communications Today

by A. P. LUNT

Chief Chemist
Ansonia Electrical Company

ONE OF COMMUNICATIONS' major
building blocks is insulated wire and
cable. Proper use of this building
block is a major factor in obtaining the
ultimate in efficiency in any engineer-
ing design.

There are nine basic categories
which may be used to segregate dif-
ferent types of insulating materials
available for use; table 1.

The basic types outlined in table 1,
of course, have innumerable variations
in actual manufacturing design because
of the different types of equipment in
use in various wire and cable plants
and because of the many varied in-
sulating materials available to the wire
and cable engineer.

There are six major insutlating ma-
terials in common use in today’'s com-
munication cables; table 2.

Material Properties.

(1) Cotton—A relatively high-di-
electric strength, low-loss factor ma-
terial used both as primary insulation
material and for mechanical protec-
tion, whose prime handicaps are its
high susceptibility to moisture and
poor chemical resistance. It is seldom
used as an insulating material unless
in its final stages it has been impreg-
nated to keep out moisture.

(2) Cellulose yarns — QOffer better
service life, better chemical resistance
and far less moisture susceptibility than

L[]

{A)—Antenna wire or leadin wire [normal
a-m type)
(B)—Antenna wire or leadin wire {normal
f-m and television types)
C)—Audio-frequency hookup wire
Dj—Radio-frequency hookup wirs
E}—Ulira high-frequency transmission cable

(F

&) —Portable cables, heavy duty

H]—Permanantly installed power cable

{I)—Permanently instalied radio-frequency
transmission cable

—Portable cables, light duty

Discussion of Wire and Cable Available for Communica-

tions Applications Today.

Six typél of cables used in communications services today.

cottons with comparable insulating

qualities.

General
Wire Type Recommended Insulations

{From for Wire Types
table !} {From table 21
A I,2, 5a :
B 4a, 4b, 48
C 1, 2, 4a, 4b, 4e, 52, 5c, 5d
Most of these items can be
flame-proofed by using a glass
braid (6}.
D 4a, 48, 5b
Eb is sometimes jacketed
with Se.
E 4e, 5b

Sometimes spacial constryction
required also.

F [nsuiations: 4a, 4b, 5a
Jackets; 4a, 4b, 4¢, 4d, 5a

& Insulations: 4a, 4b, 5a
Jackets: 4a, 4b, 4¢c, 4d, 5a

H Insulations: 3, 4a, 4b, 5a
Jach)fs: | {saturated: 4a, 4c, 4d,
5a

! Insulations: 4a, 5b and special
construction to suit need
Jackets: 4a, 4c, 4d, 5a, 5b

(3) Paper — An excellent low-di-
electric loss, long-lived insulating ma-
terial, unfortunately highly subject to
moisture conditions and mechanically
weak, Its use in wire and cable is pri-
marily restricted to permanent installa-
tions where moisture can be effectively
sealed out.

{(4) Rubber and vulcanizable rub-
ber substitutes — This class of ma-
terials constitutes the moderate di-
electric - strength, moisture - resisting,

(Conlinued on page 53)

|}—CoHton: wrapping and braids

2)—Celluioss acetates and modified ace-
tates: wrapping, braiding, lacquers

{3)—Paper: made from specially treated
pulps

{4)—Rubber -and vulcanizable rubber sub-
stitutes: [a]—Rubber: (bj—Butadiene
styrene copolymers; (c}—Polychloro-
prens; (d}—Butadiene acrylonitrile
copolymers; {s}—SButyl rubber.

(5)—Thermoplastics: (a)—Plasticizad poly-
vinyl chlorides; (b}—Polysthylene; {¢)
—Celulots acetate; (d]}—Ethyl cellu-
lose; {e}—Nylon

{6)—Glass: yarns and tapes

Table §

Tabte 3
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Federal's “Specialized™ Triodes
1000 and 3000 Watis at |

THESE TWO high-performance power triodes have been espe-
cially designed in every detail, to provide the best possible com-
bination of operating characteristics for FM transmitters.

Every feature—from electrical characteristics to the most
minute detwil of mechanical construction—has been “custom
tailored” to meet the specific requirements of frequency-
modulated transmission service up to 150 megacycles.

Highly efficient forced-air-cooling is assured by the use of
pure copper anodes, joined to the cooling fins by a thin solder
film of high thermal conductivity. Radial cooling fins provide
large surface area and unrestricted airflow path. Federal's vast '

" tube-making facilities, backed by 37 years of experience, give
you real assurance of matchless performance, rugged dependa-
bility and maximum tube life,

RATINGS FOR FM BROADCAST SYSTEMS

IN THE 88 TO 108 MEGACYCLE BAND
(MAXIMUM OUTPUT UP TO 150 MC)

7C 26 7C27
Maximum plate dissipation. ... ...1000 watts. .. .,....3000 watts
Filament volrage . .9.0 volts. , .+ 16.0 voles
Filament current.

. 29.0. d.mp
Amplification factor

........... 20 OOO Umhos 20,000 Umhos
.......... 75 cu ft/min, . .. .150-175 cu ft/min
SRR PN in...c..ih00r . 8in

.............

ow to make tubes last longer—
rement K310 for chis interesting and i«
ve 20-page book which gives helpful hints oo
how to get the most out of your electronic rubes.

W Canada:~—Faderal Electric Monufachring Campeny, Lid., Montreal
Export Dhtributor—internotional Standord Eletiric Corporation
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nic Industries

AMERICAN PHENDOLIC CORPORATIDN

is now completing a sizable addition to its Chicago
plant. This means a substantial increase of the al-
ready great facililies for production of quality parts
for communications and eleclronics . . . components
thathave built the high repulation enjoyed the world
over by products bearing the Amphenol name.

i
By this timely expansion of facilities American Phenolic Corporation is meeting its respon-
sibility of leadership and specialization in mass production of quality’ components to

better serve the rapidly expanding electronics industry.

CHICAGO 50, ILLINOIS « INTCANADA « AMPHENOL LIMITED « TORONTO
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HIGH POWER TUBES
for V-H-F

Operation-:

THIS DISCUSSION covers a survey of
tubes used at frequencies above 100
megacycles and powers above one kilo-
watt for continuous-wave operation.
The commercial tube types surveyed
represents an effort to be impartial,
although it is realized that not all tube
manufacturers are represented and
some pertinent tube types may not be
mentioned. However, it is hoped that
the data presented will give a typical
cross section of what industry has to
offer.

There are several factors about ex-
isting commercial tubes that warrant
comment. One is that filament power
and emission requirements are in-
creased as the frequency increases.
This is principally due to the fact that
this frequency range is on the edge of
the region where distributed constant
circuits must be used and, therefore,
in a range where circuits are limited
inregard to the surge impedance which
can be built into them. The surge im-
pedance of the distributed constant cir-
cuits varies logarithmically with the
ratio of certain dimensions, so that a
factor of 1,000 in this ratio gives only
a factor of three in surge impedance.
This limits the value of surge impe-
dance obtainable to a region between a
few tens of ohms and 100 or 200 chms.
The electrons from the tube see an im-
pedance equal to Q X Z, ohms, so that
heavy currents are required at maxi-
mum voltages to give broad band oper-
ation with any degree of efficiency.
This is because efficient operation re-
quires a near match between the elec-
tron impedance and the circuit impe-
dance. Broad band operation requires
that the Q have a low value. These
limitations, coupled with the fact that

*Delivered -before the Sixth Annual
Broadcast Engineers Conference at Ohio
State University.

W, W, Salisbury

Survey of High-Power Commercial Tubes Used for C-W
Operation at Frequencies Above 100 MC.

by WINFIELD

W. SALISBURY

Director of Research
Collins Radio Company

copper losses put a specific limitation
on the operating @, if any efficiency is
to be obtained, make it necessary for
efficient tubes to have a low electron
impedance.

A second important point will be
noted with respect to the physical con-
struction of the tube. Lead connections
must be large and circular structures
of the order of the full diameter of the
tube. This is necessary to reduce lead
inductance to the point where coaxial
circuits can be efficiently used in con-
nection with the tube. In this region
of frequency, conventional neutraliza-
tion of amplifiers can be used, but it
borders on the region where grounded
grid operation must be used. Thus
this type of circuit may be desirable
because of the shielding it offers be-
tween input and output, and because of
its freedom from parasitics; however,
grounded grid operation has low power
gain compared to neutralized circuits.

It is also worthy of note that, at pres-
ent, there are no commercial tubes
which are capable of power outputs at
100 megacycles of greater than 10
kilowatts.

The Fufure

The immediate future of high-power
tubes operating at hundreds of mega-
cycles is probably centained in the war-
time developments which have not yet’
become commercial. For wartime use,
magnetrons have been produced capa-
ble of output powers up to 25 kilowatts
with frequencies as high as 700 mega-
cycles, and powers of 1 kilowatt at fre-
quencies as high as 4,000 megacycles
have also been produced. One such
tube was operated at about 2,500 volts
with 1 ampere and was tunable over a
8-to-12-centimeter range with 1 kilo-

(Continued on page 49)

Power

Manufacturer Tube Type Max. frea.; out.; Filament; Filament; Plate; Plate;

me kw volts amperes  volts amperss

G.E. 7€29 Triode 110 1.0 10.5 28 3,000 04
G. E. D21 Tetrode 110 2.0 6.3 30 4,000 1.0
G.E. 8002-R Triode 200 2.0 16 38 4,000 1.0
G.E. 9C24 Triode 110 0.4 6.3 250 6,500 20
G.E. 9C24 Triode 220 34 6.3 250 5,000 2.0
Westinghouse  WL-473 Tetrode 110 2.5 . .. 3,500 1.0
Westinghouse  WL-478R Tetrode 120 3.0 5 70 5000 ..
Westinghouse  WL-479R  Tetrode 120 7.5 5 206 6,000 ..
Eimac 3X2500A3 Triode 110 3.5 7.5 48 3,500 2.0
RCA A2281B Triode 108 4.0 126 29 5,000 1.0

Figure 1

Chart of commereial v-h-f tubes,
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TRANSMISSION LINES

Figure 1
Third harmonic suppression filter.

N THE INIT1AL installment' of this

series, it was pointed out that a

quarter-wave line appears resonant
regardless of the point along its
tength at which the circuit is con-
nected. This characteristic offers a
simple form of third harmonic sup-
pression filter.

Suppose we wish to suppress the
third harmonic in a signal being trans-
mitted along a line as shown in Figure
I.  An open line a twelfth wavelength
long connected as shown will he a
quarter wavelength long for the third
harmonic.  As previously shown,’ this
appears as a short circuit to the third
harmonic, but presents a capacitive re-
actance at the fundamental {requency
(since it is less than a quarter-wave-
length long at this frequency). This
capacitive reactance may he cancelled
by an inductive reactance of equal
value connected at the same point,
Since a short-circuited line less than a
quarter wavelength long presents in-
ductive reactance, such a section may
be connected as shown below the main
line in Figure 1. The capacitive open
section has a reactance, at fundamental
frequency,

Z.=-jZ,cotBl =—7Z, cot 30°

This must be balanced by the induc-
tive reactance of the short circuited
scction, given by the equation,

L, =i Z, tan360/x,

where 1/x is the length of the section

Figure 2

Liven barmonic suppressiun hlter.

«<tv¢
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Second Installment Offers Transmission-Line Harmonic

Data, Basic Filter Equations and Typical Filter Designs for

U-H-F.

Matching Filter Systems Also Analyzed.

by L. R. QUARLES

Associate Professor of Electrical Engineering, University of Virginia o

in terins of wavelength. Henee, cquat-
ing these values,

cot 307 = tan Jo0/ .,

o1 v is 6. Thus the shirt-cireuited line
is 1/6 wavelength long. This com-
bination of the open and short-circuited
sections is in parallel resonance. and.
for a dissipationless line, presents an
infinite impedance across the 1main
line. Even for a practical line with
small losses the impedance is very
high. It will be noted that the total
length of the bridging sections is /4,
thus bearing out the principle that a
short-circuited quarter-wave line is
resonant at any point along it.

To suppress even harmonics on the
transmission line a short-circuited
quarter-wave line may be bridged as
shown in Figure 2. At the even har-
monic frequencies this line is some
multiple of a half-wavelength long and
hence presents a very low impedance’.
The bridged stub 1s thus almost a
short circuit to the undesired even har-
monics and a very high impedance to
the desired signal, thereby suppressing
the harmonics without appreciably af-
fecting the fundamental signal.

These harmonic suppressing stubs
should be mounted so their fields do
not disturb the field of the main line.
Hence, for open lines the suppressor
sections should be mounted at right
angles to the line. For coaxial lines,
since the fields are contained within
the line, the orientation of the stubs
may be chosen to suit the designer.

While these circuits serve for single-
frequency elimination filters, it is pos-
sible to use transmission-line sections

1CoOMMUNICATIONS; May 1945.
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as components of more elahorate net-
works to gtve band-pass filter chavac-
teristics. In such applications they
offer the same advantages as were pre-
sented for their use as resonant cir-
cuit elements, i. e., ease of construc-
tion at very-high frequencies, high Q.
low or zero external fields, ctc. The
high @ offers the possibility of
sharper cut-off and smaller percentage
band widths than can be obtained with
lumped inductances and capacitances,

Baaie Filter Equations

Before discussing the use of lines as
filters let us briefly review the basic
filter equations and characteristics. It
can be shown® that the propagation
constant of a four-terminal network is
given by the relation,

Z
coshy=14+—, (H
2Z,

where v is the complex propagation
constant, Z, is the scries impedancc.
and Z, the shunt impedance of the net-
work, as shown in Figure 3. The
propagation coustant consists of two
parts, the attenuation constant, =, and
the phase constant, 8. The first of
tliese is a measure of the attenuation
in the network, and the other s a
measure of the phase shift caused by
the network. Tf the attenuation con-
stant is zero a signal suffers no loss
in magnitude in passing through the
network, but the wave may be shifted
in phase, i. e, B may have a value
other than zero. For such a case we
can write
Yy=a+if=JB.

2Pgeritt, W. L., Communication Engincering,
b 174; McGraw-Hill.
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as FILTERS

Equation (1) becomes, under this con-
dition,

coshy=cos # ,

and hence cosh ¥ has values between
4+ 1and -1, Qutside of this range of
values for cosh y the network will at-

tenuate, so, in filter terminology, we-

can say that the network is a filter
having a pass band in the region where
cosh v has values between + 1 and - 1.
For those who are unfamiliar with
hyperbolic functions, briefly, they are
mathematical functions bearing rela-
tions to the hyperbola very similar to
.those which the ordinary trigonometric
functions bear to the circle. Values of
these functions may be obtained from
suitable tables just as for the more fa-
miliar circular functions.

Returning now to the study of the
lines, we can consider a few special
cases to indicate their possibilities as
filters. Referring to Figure 4, the
circuit consists of two identical sections
of line, L wunits long and having a
characteristic impedance of Zy, in
series and a third section, & units long
and with a characteristic impedance of
Z.,, connected as shown at the junction
of the first two sections.

If we neglect the losses, the general
equations of the transmission line’,

E,=E.cosh¥l + 1.7, sinh, (2a)
and

E,
I, =1, coshvl+ —sinhvi, (3a)

Zﬂ
reduce to
E.=E.cosBl 471, Z, sinfl , 2by
and

. EE

I,=1,cosBl 4 j—sinpl . (3b)

o

E. and I, are the receiving-end volt-
ages and current, E, and I, are the
correspounding generator and quanti-
ties, Z, is the characteristic impedance,
§ is the phase constant, and ! is the
length of the line. f! is often more

SWare and Reed, Communications Circuits, p.
55; John Wiley.

‘Mason and Sykes, Bell System Technical
Jowrnal, p. 275; July, 1937,

Figure 3

1llustrating propagation constant of four-terminal
network, where Z, is the series impedance and Z»
is the shunt impedance of the network,

conveniently expressed in one of the
equivalent forms:

ﬁ} =2m/A =27fl/c .

Here X is the wavelength, f the fre-
quency, and ¢ the velocity of propaga-
tion of the signal. Applying (2b) and
(3b) to the line sections of Figure 4,
and letting L =L = [, we get

EL.=E,cos2ml/A 71, Z; sin 27l/N, (4)

and
Er
Li=T.cos2rl/A+j—sm2ri/h,  (5)
Zy
Using Kirchoff's laws we have
I, = E,./§ Zy tan 2l/\ (6)
and
L=L+1,. (7)

The solution of these equations for E,
and 1, lead to rather involved expres-
sions, but by comparing them with
the line equations, (2¢) and (3a), we
can get relations for the characteristic
impedance and the propagation con-
stant of the circuit of Figure 4. This
leads to the equations*
Zy
24—
Zyo

. Zo = Zﬂl - (73)

Zot
2———cot* 2l /A
Zey

=<
o
.
<
=2
Z
(1]
-
<

Z,
Zip Zi0 AN

< 4 2

27, $22, Sez;

- & >

< 3 <

T b
IR

and

Zy
coshY = cos® 27/ 4+ — cos® 27] /A

—sin® 27l/A |

From the relation for the pass band
of a filter, this network will have a
pass band when cosh y is equal to or
less than unity; hence cut-off occurs
when

l-—— Li— w1 l———l
< RN
€, Zo, Ep Z,, E
N, las
2o !

Figure 4
Band.pass filter.

tan 27fl/c = NZy/2 Zy, . (8)

A given value of the tangent corre-
sponds to an infinite series of angles
360° apart. Thus this filter represents
a multi-band type, the centers of the

(Continued on page 44)

Figure 5
Frequency response of a line filter.

FREQUENCY

“
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VETERAN WIRELESS

A

W. 1. McGONIGLE President

Best wisaes 10 V. Ford Greaves,
pioneer member of VWOA, upon his
retivement from the FCC. VFG joined
the radio service unit of the Depart-
ment of Commerce in 1912 and organ-
ized the Washington office. He served
as traveling radio engiueer and later as
assistant chief engineer in charge of
the broadcasting branch of the old
Federal Radio Comimiission. e moved
to San Francisco in 1934 and was very
active in organizing the San Francisco
chapter of VWOA. At the time of his
retirement Mr. Greaves was supervisor
of the western arca of the Radio Intel-
ligence Division of the IFCC engincer-
ing department. Many happy days
VEG. Life member Arthur H.
Lynch, in addition to his duties as New
York manager for the National Com-
pany, also represents the [slip Radio
Corporation who sell marine conmuni-
cations equipment. . . . Glad to hear
from the Chicago group. L. W. Bear
is chairman of the Windy City chap-
ter; Herbert Wareing, vice chairman;
G. G. Crose, secretary treasurer; and
foriner Chicago chapter chairman
George Martin is chairman of the
membership committee. Expect to be
receiving lively notes covering Chicago
activities during the coming months,
... R.J. Tversen, with the New York
Times for 26 years, was teaching radio
back in 1917. At seventeen he had
joined the Navy as a petty officer. Hoe
served as a radio engineer installing
the high-power transatlantic station at
Chatham, Mass. An amateur in 1913,
RJ went through the usual stages of
spark coils, silicon detectors, eventually
obtaining a copy of the then much
coveted audions. He was in charge ol
the handling of around three million
words of copy to the Byrd Antarctic
expedition over a  9,000-mile link,
building and installing the necessary
high-frequency transmitters and re-
ceivers. In 1936 he initiated con-
tinuous communications for three years
with the Ellsworth expedition around
the Antarctic, the L. A. Boyd expedi-
tion in the North Polar regions and
the Archibald Museum of Natura} His-
tory expedition to Dutch New Guinea.
R] spent one vear with the Marconi
Company before joining the Tintes. . ..

36 =

RCA BUILDING

OPERATORS

310 Rochefeller Plaza

member acoustical con-

Veteran
gultant a1 WOR and acoustienl consulting en-
gineer, during his recent appcarance at the Qhio
State Broadeast Engineers Conference, where he

Ed Content,

presented a ncoustical

broadcasting.

paper un problems in

Toverett 1. Gibbs is now chief engineer
of the Radio Receptor Company, which
is headed by life member Ludwig Arn-
SOTI. Charter and life member
Frank Orth was an amateur n 1910,
marine operator-irom 1912 to 1917 and
then chief vadio clectrician in the
United States Armed Guard for the
duration of World War 1. He then
entered the marine radio construction
field and remained until 1924, when he
joined WNYC as radio supervisor.
Leaving the New York City owned
station in 1930, be joined CBS as chief
construction engineer.  Then he left
CBS and for two years served as chief
engincer of the Ed Wynn network.
Returning to CBS he was appointed
supervisor of master control in New
York. . .. Jack Poppele, now vice pres-
ident and chiel engineer of the Bam-
herger Broadeasting Service, in addi-
tion to being a director of VWOA and
president of the Television Broadcast-
ers Association, is a member of IRLE,
AlEE, the Acoustical Society of
America and the Motion Picture Soci-
ety. . . . A ploueer wirelessman,
now vice president of the Westing-
house Electric Corporation, Walter C.
Fvans, has joined owr ranks as a vet-
eran member. A cheery hello WCE.
... W. C. Roberts is now at Ellington
Field, Houston, Texas, with the Air
Corps. . . . R. FE. Smith has transferred
from New Orleans to Norfolk, Va.
... J. A. Baleh, formerly president of
the Mutual Telephone Company of
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New York, N. Y.

ASSOCIATION NEWS

GEQRGE H. CLARK, Secretary

Hawaid, is now located in Washington,
D C P. N. Partridge of Los
Vegas, Nev,, 1s now with us. . . . A. J.
Martin of Forestville, Conn., is also
another new VWOA wmember.
Harvey Butt, long a veteran member
and a former director of VWOA, is
now general sales manager of the
Radiomarine Corporation of America.
... John F. Hill, recently returned to
this country, iz now jocated at Allen-
hurst, N. J. ... Just received an inter-
esting memo from former secretary H.
H. Parker. ... Arthur H. Ehlert, one
of the gemuine oldtimers, has mailed in
the necessary for "46. . ., T. H. Ellis,
formerly with the Tropical Radio or-
ganization, is now with the Hazeltine
Radio Corporation, Bayside, N. Y. ...
Carl Coleman, veteran member of
VWOA, formerly chiel of the radio
department of Arnessen Electric Com-
pany, is now field engineer for Tropi-
cal Radio. . . . Stanley W. Fenton,
until recently in the Washington offices
of 1. T. and T., is now with Federal
Telephone and Radic Cerporation at
Newark. . . . Tt is now Major M.
Fernandez, HQ 1300th AAF BU
ICDATC, care of postmaster New
York. . .. Qur own ‘Bill’ Halligan is
chairman of the committee on amateur
activities of the Radio Manufacturers
Association.  Sorry W]JH couldn’t be
with us in February. He always en-
joys our cruises so0.  And especially
when he has the opportunity of meet-
ing his old Boston crony Ted McElroy,
who during World War II did his bit
by earning five Army-Navy “E” Flags.
and serving with merit in the United
States Maritime Service as a Radio
Officer. Ted will never tell you, but
the next ship in his convoy was sunk
by enemy action and on many occa-
sions things were really hot. . . . James
Marcroft, of Globe Wireless, after win-
ning one of the door prizes at our last
informal social decided to become a
VWOArian. . . . D. A, Myer of the
Westinghouse radio stations in Phil-
adelphia has also mailed in the neces-
sary. This and the splendid response
from the majority of VWOA members
in keeping their dues up to date, has
made executive secretary ‘Bill’ Simon
very happy.
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NEW 1w
TRANSFORMERS

These new IF transformers are
designed to meet the highest
standards of performance in
high frequency FM and AM.
All operate at 10.7 Mc., mak-
ing them ideal for the new FM
band. Iron core tuning 1is
employed and the tuning does
not affect the bandwidth of
100 Kc. for the IFN or 150 Ke.
for the IFM.,

The discriminator output is
linear over the full 150 Kec.
output and remains symmetrical regard-
less of the position of the tuning cores.

Insulation is polystyrene for low losses.
Mechanical construction is simple, com-
pact and rugged. The transformer is 174
inches square and stands 3% inches above
the chassis.

NATIONAL COMPANY, INC., MALDEN, MASS.
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F-M Transmitters
Using PHASE MODULATORS

OTHER

MEANS OF OBTAINING PHASE

modulation for use in a [-m transmit-
ter were described by W. E. Phillips
and M. Marks of Raytheon at the re-
cent sixth annual conference of broad-
cast engineers at Qhio State Univer-

sity.

tal

In the systems analyzed a crys-
oscillator is used to obtain the sta-

bilized center frequency and is phase
modulated with corrected audio volt-
ages so that true f-m is obtained at the
output,

Describing the systems, they said:

N

‘One of the simplest means of obtaining

a voltage of variable phase is by the usc

of

4 series cirewnt. A resistor in series

with a reactance has a voltage impressed
across the combination. The drop across
the resistor may be made to vary in
phase with respect to the applied voltage

by
is
a

varying the resistor. If this resistor
replaced by a linear element such as
vacuwn tube anode circuit, phase

modulation may be accomplished at signal
frequency.”

(A circuit employing two such phase
shifters in sertes is shown in Figure 1.)

I

method
zer

Another interesting cir‘cuit uses a bridge
in which variations in R from
o to infinity cause a phase shift of

180° without amplitude changes.”
(This bridge circuit 1s shown in Figure

2

The bridge circuit consists of Rs, Ra,

and a series combination of K and a ca-

pacitor,

R is paralleled with a 6AC7 that

varies the effective resistance across the

terminals of K.

As the effective resis-

Figure 1 (below)

A phave shifter using a serieg circeit of resistor and capacitor,
where the plate resistance of a 6J5 is used as the resistor.
casended stages of phase shift are shown.

Py

by N. MARCHAND*

Consulting Engineer
Lowenherz Development Company

tance of K in parallel with the 6AC7 is
varied, the voltage between the tap where
R4 and Rg join, and the point where R
joius the capacitor, varies in phase while
maintaining a constant amplitude.)

“A constant-impedance circuit has also
been used. This consists of an inductance
 parallel with a capacitor with a vari-
able resistance connected in the capacitor
branch. This circuit, when supplied from
a constant-current source, will have a
voltage across it which may be varied
in phase with respect to the generator
internal voltage.”

(This circuit with its phasor diagram
1s illustrated in Figure 3.)

“It must be remembered that a direct
f-m system is a fai systemm when fre-
quency response is taken from modulator
input to discriminator output, while a
phase modulator, under such conditions,
has a rising characteristic which is nor-
mally corrected in the audio stages ahead
of the modulator. Under such conditions,
a phasc modulator would have a greater
noise level than a system using direct
(- cverything else being equal.

*“To correct a phase modulator to give
results equivalent to that of a direct f-m
systemr a filter could be used, this filter
having the required slope characteristic

and inserted in one of the r-f stages fol-
lowing the modulator.

“A number of circuits have been built
up and tested to obtain experimental data
as to distortion, noise level and frequency
response.  The simplest is the seriex cir-
cuit.  This circuit suffers from the disad-
vantage that the attenuation per section is
considerable and results in a rapid de-
crease in voltage along the string,

“The bridge circuit has the advantage
of almost complete freedom from ampli-
tude modulation. The greatest disadvan-
tage is the fact that the output voltage
of each stage is balanced to ground and
must be converted to an unbalanced volt-
age to supply the uext section. This can
be done by means of a balancing trans-
former but the transformer inust have
a bandwidth of at least twice the highest
signal frequency. It adds to the com-
plexity of adjustment and to the coni-
ponents required. Four or five stages of
thils tvpe of shifter give acceptable re-
sults,

“The most promising circuit investi-
gated is the constant-impedance type which
makes use of the cathode-to-ground re-

Yinstracior in Graduate Elcctrical fin-
vincering courses, Columbia Universiiy,

Two

i/2 6SL7
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Rigure 2 (right)

Bridge-type phase shifter composed of two fixed resistors, R, und
RB, variable resistance R in parallel with a 6AC7 and a capacitor.
The output is taken hetween the junction of R, and Ry, and the

junction of R and the capacitor.
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sistance of the vacuum tube to change the
phase angle of a parallel inductance-
capacity circuit which is fed from a
constant-current source such as a pentode
plate circuit.”

(This circuit is illustrated in Figure 4.)

“This circuit has the advantage of l?eing
a double angle shifter and has relatively
constant impedance.

“It was found that distortion lower than
that obtained by analysis of the tangent
function curvature could be obfained by
‘measurement. This was due to the choice

of tube operating points such that the’

effects of tube curvature compensates the
tangent curvature,

“The performance of any of the circuits
could be improved by using inverse feed-
back from a dlscrlmmator back to the
signal input of the modulator. It is desir-
able to have the discriminator operate at
a fairly high frequency multiple of the
crystal oscillator. The 1/F correcting
network must, .of course, be included in
the feedback loop.”

Frequency Deviation Multiplication

The source of r-f in the Armstrong
method of f-m generation is a crystal
oscillator at about 200 kilocycles. The
phase deviation employed is less than
0.2 radians so that there will be negli-
gible distortion present in the output.
This means that the multiplication
necessary is in the neighborhood of
8,000 times. If the 200-kc signal were
multiplied 8,000 times directly it would
vield an output frequency for the trans-
mitter of over a thousand megacycles.
Inasmuch as an output frequency of
about 100 megacycles is desired a
method of double conversion is usually
employed. The first method that was
employed is shown in the block dia-
gram of Figure 5. Also shown are
some frequencies and multiplication
figures which may be used to obtain a
signal at 105 mc. The original oscil-
lator, at a frequency of 200 kc,; and the
modulator, with a maximum phase
deviation of 0.2 radians, generate a
signal with a frequency deviation, at
the lowest modulating frequency, of
about *10 cycles. To obtain a fre-
quency deviation of 75 ke it is neces-
sary to use frequency multipliers with
a resultant multiplication of 7,500. As
shown in the diagram, frequency multi-
pliers with a multiplication of 100 are
first used to obtain a signal at 20 mc
with a frequency deviation of 1 ke. A
converter used at this point steps the
frequency down to one-seventy-fifth of
the final carrier frequency desired. For
instance, if a final carrier frequency of
105 mc is.desired, the frequency is
stepped down to 1.4 mc by beating it
with a crystal generated frequency of
18.6 mc. Since this is equivalent to
subtracting the beating frequency, the
deviation remains the saine at the out-

In the May Issue Instaliment, Methods of Obtaining F-M

from Phase Modulation Were Discussed. |t Was Shown

That if the Audio Voltage Were Properly Corrected by
Having Its Amplitude Inversely Proportional to its Fre-

quency, the Output of a Phase Modulator Would be True
Frequency Modulation. In This, the Sixth Installment,

Phase-Modulator Circuits Used in Commercial Transmit-

ters are Analyzed.

. hi';—Emgm
1\( -JXC
4 Eou*r \
Ew E our LOGUS OF
OUTPUT VOLTAGE
VECTOR

CONSTANT
I SouRce
PENTODE}
‘ Eout=l, Z(0
EouT=—Ew gm 218
-1 R
0= Tan —=-—
2Xs
Figure 3
A constant-imped (Zj ph hift eircuit with its phasor

diagram, A constant-voltage output is obteined and as R: is
varied, the phase of the output voltage is varied. A pentode with
a transconductance of gm is used as a constant-current source.

Figure 4

Constant-impedance type of phase modulator which makes use of
the cathode-to-dround resistance of a vacuum tube to change the
phase angle of a parallel-inductance capacity circuit.
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Figure 5

Orlgmnl method of multiplication employed to obtain large-scale multlpllcutlun Any deviation of
cither crystal affects the output.
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Figure 6

Block diagram of the circuit uscd to obtain large scalc multiplication of emall-frequency deviations
where the output {requency stability is only dependent on the stebility of one erystal-gcnerated
frequency.
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Figure 8

Block diagram of the dual-channel modulator

used in REL trensmitters.

pull, while their plate cirewits are in parallel.

put of the converter as at the input.
Thus a 1.4-me signal is obtained with
a deviation of I ke. A series of multi-
pliers with a multiplication of 75 is
then utilized to obtain the final desired
signal to apply to the power amplifier
stage.

This mcthod of multiplication suffers
from one very bad defect inasmuch as
the final frequency is dependent on the
stability of both ervstal oscillators. If
either one drifts then the output fre-
quency will also drift. Thus the final
stability of the output frequency will
suffer. To avoid this defect the cir-
cuit shown in the block diagram of
Figure 6 is employed. This circuit
vields an effective multiplication factor
of 7,776 so that a frequency deviation
of about 9.65 cycles is necessary. The
dual channel modulator can be con-
sidered to be two modulators, back to
back, using the same oscillator and the
same audio input. It produces two
outputs. They both have the sanie cen-
ter frequency, but when oue deviates

Figure 7
Dual-channel modulator with two modulator tubes fed with r-f in push pull and audio voltage in push

The carrier and sidebands are combincd at the output

to yield & dual-channel output.
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in the plus direction the other deviates
in the negative direction. It is cquiva-
lent to reversing the phase of the audio
voltage for one of the outputs; indi-
cated in the figure by using % for one
output and ¥ for the other output.
The outputs are fed into two separate
channels, channel 7 and ehannel 2.
Each of these channcls consist of a
number of multiplier stages with an
overall multiplication of 81. Hence at
the output of each channel the signals
have a frequency deviation of 781
cyeles, cach deviation still being the
reverse of the other. A crystal oscil-
lator, B, at 2,250 ke is used to convert
the frequency of channel 7 to 13,950 ke
with a deviation of F781 cycles. This
signal is then mixed with the output
signal of channel 2. The center fre-
quency of the output of this mixer will
always be the frequency of crystal os-
cillator B. 1In other words, the fre-
quency of oscillator 4, at the input to
the dual-channel modulator, does not
enter into the determination of the fre-
quency of the stgnal obtained from the
channel 2 mixer, and therefore its sta-
Lility docs not enter into the stability
of the fAnal signal output. Thus the
stability of the transmitter is only de-
pendent now on the stability of a single
crystal oscillator.

Since the deviations obtained at the
output of the channel 7 mixcr and at
the input from channel 2 arc opposite
in sign, the two deviations will add re-
sulting in a signal at 2,250 ke with a
irequency deviation of =1.562 cycles.
The final frequency multiplier stages
have a resultant frequency multiplica-
tion of 48. Accordingly the input to
the power amplifier stages is at 108 mc
with a frequency deviation of =75 ke.

In Figure 7 is shown a dual channel
modulator. Two tubes, T, and T, are
employed with push-pull audio and
push-pull r-f inputs. Grid modulation
is emploved using the screen grid. The
outputs of the two tubes are combined
in parallel in the plate circuits so that
the carrier is eliminated and only the
sidehands are obtained. The sidebands
are shifted 90° in phase by having the
carrier input to the tubes shifted 90°
through the two resistor and capacitor
networks, consisting of R, and C,, and
R, and C.. The reactances of capaci-
tors C, and . are verv much greater
thav the values of resistors Ry and Ry,
so that the voltages fed into the two
tuhes are 90° out of phase with the
voltage across the inductance L. The
earrier frequency appearing across L
is now combined with the sidebands so
that two channels with opposite devia-
tions are obtained. This is doune in the
inductance, L,. The carrier is applied
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across the coil, being in reality in push-
pull, while the sidebands are applied
from the center tap of the coil to
ground, actually in parallel across each
half of the coil to ground. Resistors
R, and R, are isolating resistors. In-
asmuch as one signal is in push-pull
and the other is in parallel the sum will
be obtained across one terminal of L,
to ground, and the difference will be
obtained across the other terminal of
L. to ground. This means that one
output will have the reverse frequency
deviation of the other output if the out-
puts are taken from each terminal of
I, to ground, as shown. The induc-
tance, L,, is used to compensate for the
fact that the currents from the side-
band generator will flow in opposite
directions in the two halves of the coil,
1. The variable capacitors shown are
tuning ‘capacttors,

A Dual-Channel Modulator and
Transmitler

In Figure 8 is shown a unit block
diagram of the dual channel modulator
used in the REL transmitters. This
modulator unit follows 'the pattern
shown in Figure 6 where two channels
serve to éliminate any instability due
to the original oscillator used at the
input to the dual channel balanced
modulator. Thirty watts of power at
anywhere from 88 to 108 megacycles is
available at the output of the modulator
unit. A conveniént construction allows
each chassis in the modulator section
of the cabinet to be mounted on hinges
thus allowing them to be swung out
separately into position for easy access
to all components. In maintenance
procedures it is necessary that ‘operat-
ing voltages be measurable on all prin-
<cipal components. Accordingly the
principal circuits in the modulator
«<hassis are equipped with built-in me-
ters and all other circuits may be ex-
amined, through tip jacks. TFor this
latter use ‘a high-impedance volt-6hm
meter is supplied as an integral part of
the transmitter. The audio input level
for-1009% modulation is + 12 == 2 dbm.
The input impedance is 600 ohms bal-
anced to ground and the overall fre-
quency response is within' = 1 db from
50 to 15,000 cycles at 259, 50%, and
100% modulation. It of course main-
fains a center frequency within *2,000
cycles which is the FCC ruling. The
maximum frequency swing available is
+100 ke.

Oune of the great advantages in an
f-m transmitter is that class C ampli-
fiers can be used in the power ampli-
fier stages inasmuch as the amplitude
of the output signal is constant. This

(Continued on page 42)
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Figure 10 N
Block diagram of the exciter unit of # phasitron transmitter,
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Figure 9
Power output stage for a 1-kw output employing two 4X-500As in
push pull. (Conrtesy REL)

Figure 11

Cirenit for the GL-2H21 phasitron modulator. Audio voltage is applied to a coil, L, surrounding

the tube.

-
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| -¢
220 ke
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Figure 12
Grounded plate circuit used in the power amplifiers ol the W.E. i-m treasmitters of 1 to 10-kw output.

means usually a very efficient use of
power in the final stages. In Figure 9
is shown the power amplifier stage of
one of the transmitters using a dual-
channe! modulator. Inasmuch as the
frequencies are in the neighborhood of
100 mc, transmission line tuning is
used throughout. The 30 watts of
power is coupled from the dual chanuel
modulator into the grid transmission
line which constitutes the itput circuit
of two 4X-500A tubes in push-pull.
This circuit is tuned by means of a
maoveable shorting bar.  The output
circuit 1s also a tuned transmission line,
hut this time the lines are made large
to carry the power and also to conduct
the cooling air to the plates ot the
tubes, A small amount of power. 2
watts, is taken off for use at the moni-
tor and the remainder is coupled into
a transmission-line conversion and
matching transformer so that the out-
put is matched into a 7" diameter
single concentric antenna transmis-
sion line. This power amplifier has a
plate efficiency of over 70% under
normal opcrating conditions. For 1,000
walts autput the transmitter power in-
put, including the dual-chdnne!l morlu-
lator ix 3,750 voltamperes.

For other power outputs only the
power amplifier stage has to be
changed.  To obtain an output of 25(
watts the output of the dual channel
modulator is fed into a pair of 4-123Ax,
This transmitter can be converted into
a 3-kw transmitter by feeding the out-
put from the patr of 4-125A¢ into a
pair of WL478s. Tt will be noticed
that in f-m it is possible to pyranid a
transmitter I a low-power transmit-

42 o

ter 1s desired it is obtained with the
power output that is needed. If the
power has to be increased at any future
time it is only necessary to add an-
other stage of power amplification, or
more if necessary, and the original
transmitter used as an exciter unit.

Phasitron Transmitter

In Figure 10 is shown a block dia-
gram of a G. E. transmitter exciter
unit emploving the phasitron tube,
GL-2H21. In this circuit a deviation
of =175 cyvcles at 230 ke is obtained at
the phasitron. A series of multipliers
are used, resulting in an overall mul-
tiplication of 432, This produces an
output of 99.36 mc with a frequency
deviation of 75 ke.

The circtit for the GL-2H21 phasi-
tron modulator, which is used, is
shown in Figurc 11.  Single-phase
voltage from a 220-ke crystal oscillator
1% broken up into a three-phase voltage
by means of a center-tapped trans-
former and a number of RC circuits.
These voltages arc impressed on the
proper terminals of the tube and the
audio voltage 1s fed into a coil sur-
rounding the tube. From plate 2 to
ground through B+ is placed the tuned
circuit across which the output s
taken off. To change the output fre-
quency of the transmitter it i3 neces-
~ary to change the frequency of the
crvstal ozcillator so that the r-f fre-
quency lnput to the phasitron is 1,/432
of the final irequency desircd.

The output from the exciter unit can
be used to obtain whatcver output
power is desired. This is done by
using the proper power amplifier unit
following the exciter unit.  For an out-
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put of 250 watts, an intermediate power
amplifier using a GL829B and a final
power amplifier with two Eimac
4-250Az: are utilized, The carrier fre
queney stability is = 100G cyeles, hali
of that required by the FCC. It is
capable of a4 carrier swing of =100 kg,
with less than 3% rms distortion over
a 30 to 15,000-cycle frequency range.
The power input, for an output of 250
watts, including the exciter unit is 1.3
kw at 208/230 volts, 30/60 cycles. A
continuously  vartable mput voltage
control make~ 1t possible to operate
with anv power supply voltage in the
range 195-245 volts.

Grounded Plate Amplifier

A power-amplifier circuit that may
be emploved in the 1 to 10-kw output
range, was recently described by J. F.

Morrison of Bell Telephone Labs at
the Ohio State broadeast engineering
conference.

Describing this amplifier, Mr. Morrison
said that at the higher {requencics, lead
lengths and stray capacities to ground
result in reactances of the same order of
magnitude as are normally required in the
tuned circuits for input and output and for
those necessary for neutralizing.

These difhiculties have heen overcome,
lie reported, by the use of an air-cooled
tube in a circuit which permits the tube to
he used as a grounded plate amplifier and
by cmploying sections of short-circuited
transmission lines of the tuning elements;
igure 12,

Jn the usual conventional form of a
radio amplifier circuit, he said, the large
strav capacitance between plate and ground
results not only in large tuning coil losses
but in sharpening the tummg and thus
introduces distortion. Wwith tae grounded
plate circuit, the stray plate capacitance
to ground is in paraflel with the ground-
ing capacitor which is used to block the
d-c path to ground of the plate supply,
and thus has no effect on the operation
of the circuit. Only the capacitance of
the filament to ground need be considered
with this arrangement, and this eapaci-
tauce is very much smaller than that
between the plate and ground.

Thus, he continued, the usual plate
tuning cuil is replaced by a coil hetween
flament and ground. If this coil be
formed bv a pair of copper tubes in
parallel,  the  flament leads 1may  be
threaded through the bore of one of
the tubes, and the grid driving potential
supplied through an inner conductor of
the other. At the filament end of this
coil the copper tubes are connected to the
filament  through capacitors, and the
other cned of the coil is grounded. he ex-
plained.  Thus, the filament current and
erid-driving voltage are delivered at the
required circuit jocations with the sources
tdriver and filament transformers) main-
tained at pround potential.
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~ The No. 10012
RIGHT ANGLE DRIVE

“"Designad for Application.”” Extremely com-
pact. Case size is only 1% x 1YY x 34’
Uses 'bavel gears. Mounfs on adjustable
“stanHoff rods,” single hole panel bushing
or tapped holas in frome. ldeal for operating
switchas, potartiomaters, efc., that must be
located, for shorl leads, In remote ports of
chasais,
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TRANSMISSION LINES
(Continieed from page 35)

pass bands being given hy the relation

i = {204+ 1y o /41, (0

where n is 0. 1, 2. 3. . . .. and the
other quantities are as defined before.
Figure 5 shows the attenuation charac-
teristic of such a flter for various
values of Zo/Zw It is seen at once
that the width of the pass band and
the sharpness of cut-off can be regu-
lated to some extent by a choice of
Z, /2y This range of charactertistics
is not, however, unlimited since the
range over which Z,, and Z, can be
varied is limited by the physical con-
struction of the lines.

Filter Design

As an example of such a filter, let
us design a filter to match a 300-ohm
source and to have a pass band of ap-
proximately 400 megacycles with a
mid-frequency of 700 megacycles.
From (2) we gct, by substituting for
f. n. and c.

(204 1) 3xi0°

700 X 10 =
4/

This gives a value of 10.75 cm for [,
the length of each line section. As-
suming, for a trial, Z, as 130 ohms,
and using equation (7a) to find Z,,
we get upon substitution for Z,, Zy, I,
and A:

130
24—
Zy,
0 = 130
130\* 2x % 1075
251 —_— ot ————
7/ 13
Hence
Z.. =20 chms.

Now substituting 130 for Z, and 20
for Z, in equation (&), we have for
the cut-off frequencies:

27, X 10.75 130
fan ——-— =
3 x 10" 2(20) -

f, = 47% mc.

2rf, > 10.75 130
tan—————— = -
3% 10" 2020

=925

These are close enough to our specified
limits, but if such had not been the
case, a new value of Z, would have
been necessary. Thisr would give a
new value of Ze. Thus the process of
trying values of Z, would have to be

FY
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repeated until the limits were ~atisfied.
The radii of a coaxial line or radius
and spacing of an open line can be
ccnmputed from the equations for the
characteristic impedance,

Z,=276logb-a/a for the parallel line,
and

Zo =138 log b/a for the coaxial lnie,

where & and a are spacing and radius
for the parallel line and the respective
radii for the coaxial line.

If we now examine a circuit similar
to Figure 4, but make Z, = 2Z,, and
the lengths of the sections adjustable,
and follow an analysis similar to the
one outlined above, we get still other
conditions for pass bands. Omitting
the details we find that the cut-off fre-
quencies of such a network are given
by the equations

¢
ff=———— and
41+ 1)

f,=¢/H, (145

where L, is the length of the series line
sections, and /. is the length of the
short-circuited  bridging line.  Here
we can adjust the pass bandwidth by
the choice of I; since this varies f, with-
out affecting f,. If the section is very
short, f, and f, have almost the same
value and the band is very narrow.
For such narrow bands the charac-
teristic impedance is given by the re-
lation

. MW Z,

Lo = 1)

1rl~,

The mid irequency of the pass band

1s given by the equation

= = Y . 12y
(4, + 21D

The attenuation versus frequency
curve for this filter is very similar to
the one shown in Figure 5.

Such a filter, with proper choice of
characteristic impedances may -erve
as the interstage coupling device for

Figure 6
A line filter applied to a vacuum-tube circuit.
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vacuum tubes. In this application- it
gives a more uniform’'gain over a band
whose width is easily controlled than
could be obtained with more conven-
‘tional circuits. Interelectrode capaci-
tance effects can be absorbed in the
lines by adjusting their lengths.! Fig-
ure 6 shows a circuit for such an ap-
plication.

The transmission line filter can be
constructed to serve the dual functions
of filtering and impedance matching.
Such an impedance transforming net-
work will introduce only small losses
betause of the high @ of the lines and
will also be capable of carrying a
large amount of power. As an ex-
ample of such an application let us
consider a network, Figure 7, which
consists of a short-circuited line of
length, L, and characteristic im-
pedance, Zy, bridged across the output
of a line of length, L, and character-
istic impedance, Zy. We can further
simplify the problem by limiting it to
two special cases, first when Z,, = Z,
and second when [, =L, =1L ’

In the first case a solution of the
network, in a manner similar to that
outlined for the filter considered
earlier, vields the relations:

wl,
tan —
w] ¢
cosh ¥ = cos — 14—, .

c wi,
tan —
k c

(13
q o, wo(h+ 1)
Zon=Zy\|-tan—tan — ——
. ¢ <
14
w]_‘
tan —
¢
=1+ , (15)
wf,
tan —
c

where Z,, is the input impedance of
the network, n* is the-.effective im-
pedance transformation  ratio, 1. e,
0’ = Z,a/Zpe, and o is the angular
velocity, 2= f. Other quantities are
(Continued or page 48)

Figure 7
An impedance " matching filter.

‘

Lllustrated — R A7 16 combination portable recorder phonograph and public address system

NEéWeeo
improved
portable

e HERE'S GOOD NEWS ! Radiotone is back in commercial production with new, improved
maodels, made by Ellinwood Industries, famous for Design Simpliciiy-—'DependubilHy. Now 10
years recording experience with thousands of units in service is combined with precision
know-how and the latest production equipment. Chack these features—note the improvements
—then sand for name of local representative and complete illustrated catalog describing the
RA-116 and other models,including the R-116, 16”dual speedrecorder without amplifier,the D116,
16" dubbing table and the TP-116, 16” transeription player and TP-112, 12" transeription player.

FEATURES:

DUAL SPEED—78 or 332 rpm, instantly se-
lected by on improved lever shift.

LEAD SCREW — Positive feed overhead leod
screw, Direction of cut can be chonged instantly

.and run-in grooves may be made when desired.

VARIABLE LINES—Number of lines per inch on
the disc may be varied from 90 to 130,

DRIVE SYSTEM—Radiotone has perfected a
positive silent drive insuring perfact motion, cor-
rect pitch, and stability. Speed accuracy is main-
tained within,3% at 78 rpm. and .4% at 33 /5 rpm.
DUO-CHROMATIC EQUALIZERS ~Two con-
trols allow continuously varioble rédsponse over
both high and low registers,

MULTIPLE INPUT CHANNELS — Two high
impedence input channels are provided. (Low
impedence also available.) Two jacks for micro-
phone. The other two for phonograph plck-up
or a zero level line.

MIXERS —Two independent volume controls are
provided and may be operated simultaneously.

VOLUME lNDlCATOR—A volume indicator meter
is provided for accurote monitoring of recording
level.

RADIO —~an optional exira.
OUTPUTS ~All output impedences are 8 ohms.

AMPLIFICATION STAGES —The ampfifier has
four stoges as follows: one 7F7 dual pre-amplifier
tube, one 7F7 tube for duo-chromatic equalizer
stage and two 7F7 tubes in push-pull stage driv-
ing two 7CS5 tubes in push-pull class A", Power
output is 14 Wats. Harmonic distortion less than
1%; inverse feed back is employed.

POWER REQUIREMENTS-110-120 Volts. 50
or 60 cycles AC.150 Watts, May be used on DC
by addition of converter.

SPEAKER — Heavy duty 12-inch high fidelity
speaker of the permanent magnet dynamic type.
FINISH —Handsome leatherette case with chro-
mium hardware. Exterior metal parts finished in
baked crackle lacquer with chrome trim.

DEALERS -- A few good territories oapen to qualifled.dealers having better-class
clientele and reputation for superior service. Write and tell us about yourself.

ELECTROMICS DIVISION

T |
| INDUSTRIES |
150 WEST SLAUSON AVENUE - LOS ANGELES 3, CALIFORNIA - DEPT.R- 08 I

I Please send illustrated Catolog on portable Rodlotone Recorder l
l Name. I
l Company Title l
City. ' Zone. Stote. l
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Figore 2

Disc type of coil constructed of sheet stock.

When this type of coil expands due to heat,

the length, width and diameter increase. In-

crcases in length and width increase the value

of inductance while any increase in width serves
to decrease the inductance value.

TN A PREVIOUS TATER' it was noted that
the use of single turn or joop-type coils
displayed a marked superiority to
standard-type coils at the higher fre-
quencies, in both Q and frequency sta-
bility. In addition, it was noted thal
flat, disc-type coils offered the best
stability for ambient-temperature con-
ditions.

Additional experiments have been
conducted to deternnne if there were
other forms of inductance whose @
might be comparable to that of the
disc-type coil, but with improved tem-
peraturc stability.

New Inductances Studied

Somie of the inductances tested are
shown in Figure 1. In g, b. and ¢ are
shorted resonant lines constructed of
tubing, metal strip, and shect stock.
The strip and sheet stock types were
cut from 16-gage copper sheet. A
tubing-type resonant ling, bent in =
semi circle is shown in d. In e we

lines ecastructed respectively of tubing, strip and sheet stock.
a secondary loop te conserve space.

V-H-F

have the semi-circular resonint line of
d, with the two lines bent at an angle
of 90°.

Essentially, the problem of con-
structing inductance with high Q and
good temperature stability involves
hoth mechantcal and electrical issues.
Most inductiance shapes will be found
to have some dimension which com-
pensates for increases m  inductance
value, due to expansion. Figure 2
shows a disc-type coil. which may he
used to explain this action. Ordinarily,
a coll would have three dimensions
infiuencing its value of inductance.
These are length, width, and thickness
of the metal used. In the disc-type coil
shown the influence of thickness has
been reduced to a minimum. Any in-
crease o the length of the inductanee
would be accompanied by an increase
m the diameter of the coil, and an
equivalent merease in its width, An
increase in the width serves to decrease
the value of inductance, while an in-

_crease in the diameter of the coil in-

creases the inductance value.  Thus,
the width of the metal 1s a form of
temperature compensation. It would
seem that 1f the width of the coil were
made large enough, sufficient compen-
sation could thereby be created to pro-
duce a =zero-temperature cocficient.
However. this does not work out in
practice, since the compensation effect
decreases with an increase in width.
This non-uniformity in compensation
was found to hold for all tvpes of in-
ductance tried.

An inductance constructed of copper

Wepteiuber, 1945, COMMUNICATIONS.

Figure 1

Various types of coil farms tried for both  and stability. Forms shown in @, b, and ¢ are resonant
In 4 we have a resopant line bent in
1n e appears the same coil as @ with the two loops spread at an

angle of 99°,
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COIL

wis found to increase its dimensions
approximately .17% {for an ambient
temperature range of 100° C. There-
fore. tests were conducted with only a
slight change in dimensions, since large
changes in dimensions would not be
indicative of the particular form’s sta-
hility. At the same time the possibility
of error would be increased if very
small changes in dimensions were used.
For this reason 109 changes were
uscd as the most reasonable compro-
mise. It should be pointed out that
anv improvement in stability is imipor-
tant, since the constant expansion and
contraction of an inductance causes an
elongation of the component. There-
fore, improved temperature stability
would insure less adjustment of LC
circuits over a period of time.

In every inductance shape studied
the first step was to determine the Q.
If the value of ¢ was found to be
comparable to the disc-type coil, for
cqual values of inductance, the next
step was to determine the compensating
dimension, and the extent of its influ-
ence. In some shapes the compensa-
tion increased as the inductance value
decrcased, =o that fairly close values
of inductance had to be used in com-
paring stability.

Resonant Lines As inductances

The first coil shape tried was the
resonant line used as an mductance.
When used as inductances, at othet
than resonant lengths, or over a range
of frequencies, the Q of resonant lines
was found to be less than that of the
disc-tvpe coil.

Their frequency stability is a func-
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DESIGN

Analysis of Shorted Resonant Lines Constructed of Tub-
ing, Metal Strip and Sheet Stock; Temperature Stability
Problems; Influence of Stock Shapes on Q. Relative Qs
of Strap, Flat and Tubing Coil Shapes Offered.

by ART H. MEYERSON

New York Fire Department
Radio Laboratory

tion of their increase in length; from
the equation

2m]
Z, = 7Z, tan ——

A
where:‘Z,, = 276 log D/r

Since the D/r ratio remains con-
stant for any increases in dimensions,
the sole influence on the reactance of
the line would be the increase in L.

As a practical example, let us take
a resonant line, 40-cm long, whose D/7
ratio is such that the line has a charac-
teristic impedance of 143.31 ohms.
This would represent a D/r ratio of
approximately 3.3, and is taken for
mathematical convenience. At 100
me, a 10-mmfd capacitor has a reac-
tance of 159.155 ohms, the same as the
40-cm line. Assuming that the capaci-
tor does not change value, to permit
tuning to 95 mc the resonant line
length would have to be increased to
40.32 ¢cm, or .B%, for a .5 mc decrease
in frequency, If the inductance values
were substituted, this would be equiv-
alent to an inductive increase of
1.0019%. It can be seen then that the
inductive value for this particular reso-
nant line would increase more rapidly
than the line length.

If the line length were changed to
20 cm, its characteristic impedance
would be 357.47 ohnis, or a D/r ratio
of 19.7. If this line were to tune to 95
me, its line length would have to be
increased to 20.19 cm, or a line in-
crease of .959%. Since the equivalent
inductance change is the same as for
the 40-cm line, or 1.001%, the induc-
tance again increases faster than the
line length. However, it will be noted
that the change in length necessary to

provide the .5-mc change is greater for
the 20-cm line than for the 40-cm line,
Therelore, for the same terminal im-

(Continned on page 50)

Figure 3

When 8 resonant line is affected by temperature,

all its dimensions increase. The I}/r ratio re-

mains c¢onstant, while the length increases.

Therefore, the only infl on its induet
value is the increase in length,

Figure 4

A graph of the Q response for the coil forms of Figure 1. Curves A4, B. and C are for resonmant lines
of tubing, strip, and sheet stock respectively; curve D, for a resonant line bent in a secondary loop;
curve F, for a 214" coil of 14" tuhing; Curve E, for a coil shape of the form shown in Figure le.
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* Exclusively Clarosiat! These flexible
glass-lnsulated wire-wound resistors spell
tougher components for tighter spots. Fibre-
glass core ond fibre-qlass braided covering.
Nothing to char or burn, Seli-supporting
when soldered in place. Especially handy
for point-to-poin! wiring. Ideal for attenuators
or step-by-step controls. Truly midget power
resistors.

\

Ln two ratings: Series FXG, | watt "
er winding inch; o
e [ Series Fygq, 2

.Mcrximum resistan
inch: Seriag FXG,
FYG, 1500 ohms,

€® Pper winding
750 ohmg; Serieg

Hini.mum resistance par
inch: Series FYX
FYG, 1/2 ohm,

Both types gu
able length.

winding
G, 1/4 ohm; Series

pplied 1o any reason-

Patenteq "Clinch-Grip”

.o ferr
2" pigtail leads, ules and

% DATA on request . . .

Postwar Engineering Bulletin No. 105 gives com-
plete specifications. Copy on request. Mean-
while, submit your problems or requirements for
our collaboration.
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TRANSMISSION LINES

(Continueed from page 43)

as defined before.  The cut-off fre-

quencies are given by the equations,
Iy s

and L= —

4,

1, = —
TN
While the ratio of transformation
varies with frequency, the network can
be used to transform between any two
resistances at a given frequency by
the proper choice of 4 and /..

The second case, §, =/, gives a
transformation ratio which is constant
over the pass band. Here the solution
vields the equations:

o w/
cosh v = 1+ ——cos —-,
Zn._, I

(16)

(7)
‘_ 1
7‘1u = Zul i Z.,, tu'f
|- — cot®— ,

Lo - (18)
ZD)

=14 . (19}
Zn—z

where the quantities are as defined be-
fore. The mid-band frequency is the
frequeney which makes the length of
the line sections, !, equal a quarter
wavelength.  This value of / substi-
tuted in equation (18) gives, for mid-
hand,

/.

‘in

=H 7‘.»1 .

(20)

Applymyg the criterion for the pass
band, —1 < cosh y < 4 1, gives, from
(17 and (19),

°

{, =—co~ I/n and
2wl
¢

i, =——cos' (- 1/n) . (21}
2ni

Herc the angle is expressed in radians.
This filter will have a flat attenuation
characteristic over most of this theo-
retical pass band when it is terminated
in unpedances n, Zy and Z./n on the
high- and low-impedance sides.

The design equations for such an
impedance transforming filter are:

m=R.,./R,. .

Zw = R/

Zo=R../nlvi-1y | (22)
I = c/4f,,

where Ry. and R... ure the resistance
heiween which the network is Jinked.

Matching Filter

As an lustration, let us design a
matching filter of the second type to
work between resistances of 200 and
100 ohms at 300 megacveles. Equa-
tions (22) yield:
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YOU GET MANY

Rowe No. 7
Permanent
Magnetic
Driver Unit

XTRA power, extra long life, extra

freedom from break-downs, extra
sase of replacement . . . these are put
s few of the many extras you get in
the ROWE No. 7 PERMANENT MAG-
NET . . . first choice of sound engi-
neers who investigate thoroughly and
analyze carefully.
The 3 Ib, 4 oz. ALNICO Magnet
gives power and permanency, com-
bined voice coil and diaphragm as-
sembly heads off trouble, provides for
quick replacement if neecssary. Write
for circular giving complete details.
Address, Dept. 30,

ELECTRONICS DIVISION

I
. fﬂza/uﬁrie.f

3120 MONROE ST., TOLEDQ 6, OHIO

n* = 200/100 = 2

2oy = 200/+/2 = 141 oluns
Zw=200/14 (2-1) = 141 ohms
P=3 3 10"/ (43¢ 500 10°) =15 cm.
If we assume the radius of the inner
conductor of a coaxial line as .1 cm,
then, since

Zo = 138 log b/a.= 141,

b =105 cm.

Substitution in equations (27) gives
for the cut-off frequencies,

I 1o
f,= cos'.5
2m 3¢ 18
I 1™ =
= —— — =330 mc .
215 3
and
3 10" 2w
[, = —— — = 660 mc.
2m 15 3

Thus a network consisting of two sec-
tions of coaxial line 15-cm long, inner
conductor radius .1 cm, and inside
radius of outer conductor 1.05 em, will
match 200 olims to 100 ohms and have
a pass band from 330 to 660 mc.

While there are a great many dif-
ferent combinations of lines which
will give filter-type operation, those
presented here will serve as an indi-
cation of the possibilities.
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V-H-F TUBES
(Conknued from page 33)

watt output and efficiency of 60-70 per
cent. So far, magnetrons of this
type and other types have been almost
impossible to modulate in a linear man-
ner either with amplitude modulation
or frequency modulation. These tubes
cannot be used as amplifiers, because
so far it has been impossible to sepa-
rate their input and output functions.

Frequency control is, thereforé, not |

possible along conventional lines and
must be worked out. It might be done
by a system similar to the Pond’s sys-
tem used on klystrons, and in connec-
tion with this system an effective fre-
guency modulation may be possible.
Magnetrons have an advantage in that
little modulating power is required be-
cause of their extremely low modula-
tion impedance; that is, a small change
in voltage gives a large change in cur-
rent with a fixed magnetic field.

Another wartime development which"

shows great promise in this frequency
range is the resnatron. This tube con-
sists of .a. set of tetrode electron ele-
ments,. combined with appropriate
tuned circuits; that provide a grounded
grid tetrode oscillator or amplifier
with the circuits and electron struc-
ture intimately connected and mounted
in the same vacuum.

High frequencies and high powers
have been obtained. In a typical ap-
plication, the filament voltage was 214
with a current of 1,800 amperes.
Powers as high as 85 kilowatts con-
tinuously have been obtained with
plate voltage of the order of 14 kilo-
volts at frequencies of 600 megacycles.
A redesign of this tube at 100 mega-
cycles should make available powers
of 100-200 kilowwatts, if desirable, A
band width of 2 to 4 megacycles is
readily obtainable at present with a
gain as a grounded grid amplifier of
10 to 12 db. The most suitable use for
this tube is as an amplifier in a class
B amplitude modulation or class C for
frequency modulation. If the tube it-
self is to be modulated, grid modula-
tion is possible and efficient but is not
likely to be linear with more than 25%
modulation. Plate and screen grid may
be modulated together and will be
reasonably linear. The interesting
point about this tube is that transit
time is not so important as in other
types of tubes and a heavy electron
structure can be used for heavy cur-
rent at high powers. This seems to
be because the shielding of the screen
grid permits the electrons, while in the
influence of the control grid, to be free
from the effect of changing plate
voltage.

The Difference Between
“We Think So” and -
' e KNOW So”’

...are Engineered for Application in
this Stalactite Acoustical Chamber

In this completely soundproof room, asymmetrical walls and carefully designed mass-
interval baffles effectively reduce troublesome resonant harmonics and reflected sound
Yo an insignificant volue. Response curves are plotted which represent true perform-
ances so that Permoflux engineers can say "We Know So0.” Ilts use at Permoflux is
characteristic of the many factors which make it possible to substantiate the fact thot
Permoflux Speakers provide the finest possible sound reproduction.

PERMOFLUX CORPORATION
' 4900 WEST GRAND AVE., CHICAGO 39, ILL.

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS -
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ARECORD SHSTINE
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304 TH TRANSMITTING TUBES

Here is a typiéal ;'50: laeing sold at
money-saving offer .00 elsew! 1
from R.W.T. A ver- ¢ ore
satile medinm-mu [ Your cost

triode now being | R.-W.T,

sold at § times

R.W.T.’s cost to you — slashed to the
sengationally low price of $9.96! An.
other R.W.T. achievement! Use itasa
modulator — an oscillator — an ampli-
fler! Filament: 6.0 or 10 volts, DC
Plate Voltage: 3000 volts (max.}. DC
Plate Current: 00 ma, (max.). Plate
Dissipation: 300 watts, Limited quan-
tity only!

No matter what you need in radio
arts or equipment —order from
W.T. We have a complete assort~

ment of over 10,000 top-quality parts

at lowest prices. Write us your needs
and watch our superspeed servicel

Send roday for the las-
et bargain flyer whick
includes bess buyr in
pationally known | %
communications re- |

ceivers, ham irans.
mitting tubes, itest
equipment, phono
raph eguipment and
itmdred: of others,

Originators ond 5
maarsone [ afyeffe Ko
Haodio Wire
Television Inc
'NEW YORK 13 ¢ BOSTON 10 ¢ NEWARK 2

i —_—— PO - i T D T B D b -

R.W.T. Dept. TF¢

100 Avenve of the Amerlcos, New York 13
] Enter my ordoer fof ..... Xmitter tube(s)
[1Check encloted [J Money Order [ Send €.0.D

[) 5end me FREE copy of yaur latest Bargaln
Guide €37 and place my nome on list for
your New Suvper Cataleg.

e em—————————

V-H-F COIL DESIGN

(Continued from page 47)

pedance. @ shorter line is more stable,

For the same terminal impedance,
the shorter line has a greater D/ rutio.
Increasing the D/r ratio, therciore,
would decrease the unecessary  line
length. This would increase the ~ta-
bility of the inductance. The eventual
inductance shape would then become a
circle, which should prove the most
stable form of inductance.

Use of Flat and Round Stock

Resonant lines were constructed of
flat and round stock, to determine the
influence of the stock on circuit Q.
The flat stock was used in two shapes,
as shown in & and ¢, Figure 1. Their
relative s are shown in Figure 4.
For the same spacing, and same length,
tubular types were found to have the
highest Q, although the flat tvpe of
Figure 16 was found to be less spotty
in Q response over a band of frequen-
cies. The resonant line of Figure 14
had the highest value of inductance,
with the type of Figure 1c second, and
the tubing types last. The Q of tubing
types were found to increase with an
increase in either spacing or tubing
diameter.

A popular iforin of resonmant line is
shown in Figure 1d. Here the line has
been bent into a sccond loop.  This
method is usuallv used to conserve
space. The addition of this second loop
again changes the Q, mductance, and
frequency stability of the lines. The
() of the lines 1s increased, but the in-
ductive value of the lines is decreased.
This type of line should prove less
stable than a straight resonant line,
since any increases in the distance be-
tween the shorted and open ends of the
line would increase the inductance.

Distortlon Studies

The next form tried was a distortion
of Figure 1d to that of Figure le, In
making this form the two loops of a
bent resonant line were spread apart,
s0 that they were at a 90° angle. Al-
though no effort was made to deter-
mine the stability of this type of induc-
tance, several characteristies were
noted.

A 347 loop using No. 10 wire was
found to have a @ of 425 at 100 inc
when tuned with a capitance of 13.5
mmfd.  As a hairpin loop, or resonant
line, with a center-to-center spacing of
47, and 434”7 long, the sawme piece of
wire had a Q of 370 at 100 mc, when
tuncd with a capacitance of 20.5 mmid.
Bent again in a 2147 circle, as in Fig-
ure ld, the O increased to 380 and the
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Antennas for
Mobile Units

The outstanding type that has
withstood the severe tests of
action with the armed forces.
For police, fire, forestry and all
mobile units.

Send for Bulietin 460

/'?"emax FI,"OC/LIClS

Division Chisholm-Ryder Co., Inc.
4610 Highland Avenue, Niagara Falls, N. Y.

capacitance to 22 mmfd. When bent
into the shape of Figure le, the Q in-
creased to 440, and the capacitance re-
duced to 15.5 mmfd. We noted also
that changes in inductance value, in-
duccd by approaching the hand to the
coil shape, were not as severe as for
other coil shapes.

Figurc 4 shows the relative Qs of
all tyvpes of coil shapes tried. The in-
ductance values for the various shapes
were kept as close as possible. Curves
A4 and B are for resonant lines con-
structed of strap (Figure 14), and flat
(Figure 1¢) stock. Tt will be noted
that the Os arc relatively low. Curve
C is for a resonant line constructed of
tubing. The general O response was
found to be much higher. Curve D 1s
for a resonant line constructed of tub-
ing, bent m a secondary loop. This
tvpe of inductance showed 2 higher
and more uniform Q. Curve F re-
sulted from a circular coil constructe!
of 14”7 tubing. The Q was found to be
generally higher than for the previous
tvpes. Curve E is for the type of in-
ductance shown in Figure le: a bent
resonant line with its loops spread. It
will be noted that this type of induc-
tance displaved the highest and most
uniform ).
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TUNED CIRCUITS
(Continned from page 20)

duces the indactance of the loop. Thus
capacitance and inductance are simul-
tanecusly varied.

The symmetry about the center point
is advantageous for push-pull circuits
or where it is desired to tap down on
the inductance to reduce loading on a
tuned, circuit, er for other coupling
reasons.

The cylindrical section Wthh is cut
out to form the inductance and the
stator plate shape may be designed to
produce any type of variation of fre-
quency with rotation desired. It will
be noted that the currents in the two
single-turn loops are in opposite direc-
tions. Thns their mutual inductance
tends to reduce the total inductance, so
that the total inductance is the sum of
the two loops, plus the cross-connec-
tion bar, less the mutual inductance be-
tween the loops. The maximum ca-
pacitance can be estimated by using
half of the walue (or whatever pro-
portion is left for the stator plates),
determined by the usual formula for
cylindrical capacitors.

When considering” wide-range tun-
ing devices in general, it must be re-
membered that a small amount of rota-
tion on the dial means a change of sev-
eral megacycles. This complicates the
mechanical and electrical problems. If
the frequency is to be held exactly, the
difficulties will preclude sufficient fre-
quency control, and the dial and bear-
ings may be practically impossible to
construct. - The slightest wvibration or
thermal change will cause detuning

and reset accuracy will suffer. For-.

tunately at the higher irequencies such
accurate control of frequency is not
usually necessary, because of the band-
wigdth of the services located there.

- JAPANESE TUBES

Roger I. Wilkinson, of the technical staff of

Bell Telephone Lahoratories, with Japanese
tubes he collected during his two-month survey
of Japanese radar and communications equip-
ment in the home islands.

ORTHACOUSTIC EQUALIZERS

~ Designed and Built | -
ta Save ya" ,’me j_C‘E{rVE»VARIATE;J TVP? 4137 ORTHACOUSTIC EQUALIZER

You no longer need to assemble, test, then try again in building this
recording studio instrument. Cinema—anticipating once more your need
for specialized radio and recording equipment—has engineered this
equalizer for you. Delivering a fixed orthacoustic curve, the unit auto-
matically equalizes high-frequency losses. Resistors, capacitors and induc-
tances are individually bridged and adjusted.

This equalizer is shielded against extraneous inductive pick-up. It. meets.
National Association of Brogdcasters’ standards. It is available for 500
and 600 ohm circuits and has an approximate insertion loss of 16db.
Measuring 2% x 3V x 2V2 inches overall, it can be mounted in an area.
2 x 2% inches. :

Available now, for less than it costs you to build one yourself..

PATCH CORDS

Jack strips, gair sets, program
equalizers and other special-
ized devices for radio, motion
picture and recording studios
are all available on shorf de-.
livery. Wrile for details today.

REPRESENTATIVES !

Turney and Beale
40-08 Corp. Kennedy St.
Bayside, Long Island, N, Y.

Wright Engineering Co.
4241 Melbourne St.
Indianapolis, Indiana

CINEMA

RIATEN

ENGINEERING COMPANY

ESTABLISHED,
1510 W. VERDUGO AVE., BURBANK, CALIFORNIA
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New! Complele'

For the newest, the latest, and the best in radio
sets, parts, amateur kits, test equipment, tools,
books . . . mail coupon for your free copy of
Concord's first post-war Catalog, Contains
huge storehouse of thousands of top-quality,
standard line items . . . ready for same-day
shipment from CHICAGO or ATLANTA.
Includes most-talked-about line of exclusive
Concord Multiamp ADD-A-UNIT Amplifiers
in America—new-design throughout, offering
startling innovations in flexibility, fidelity,
power, and economy . . . new high standards of
performance almost beyond belief. Mail cou-
pon below for fuli details . ., and for “every-
thing that's new in radio and electronics.”

RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ATLANTA 3
901 W. JACKSON BLVD. 265 PEACHTREE ST.

1 Concord Radio Corporation, Dept. R-66 []
g %01 W.Jackson Blvd., Chicago 7, . 1
# Yes, rush FREE COPY of the comprehensive :
1 new Concord Radlo Catalog. 1
= NAMIC. .o u e oot iat s ot aaianaa e :
I Address

1

[ ]

City
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PREVENTIVE
MAINTENANGE

(Continucd from page 28)

equipment, with the aid of a blower if
available.

The small brush should be used on
<mall parts such as relays and selector
switches. The large brush should be
u~ed on larger parts. The brush should
e applied lightly and the user should
be very careful not to spring or break
any small contacts or leads.

Brush bristles should be kept clean
and dry at all times or their use will
not be effective. Carbon tetrachloride
is useful in cleaning the bristles.

Air blower. QOne of the best meth-
ods of cleaning out a dusty component
or part is with a blower or a soft brush,
The air blown into the equipment should
be clean and dry. A vacuum cleaner
i1s an alternate in the absence of a
blower. The use of too strong an air
blast on delicate parts should be
aveided. In case of a strong air blast
the nozzle should be backed away from
the part to avoid damage.

Duck bill or parallel jaw pliers.
These pliers are designed especially
for making adjustments on relay con-
tact springs in the absence of a spring
adjuster of the required size and shape.
Care should be taken not to deface the
inside surface of the jaws of the pliers,
so that they will not damage the springs
upon which they are used.

Spring adjuster, The spring ad-
juster is sometimes called a relay-
spring bending tool, and is used to
place a bend or bow in relay contact
springs to increase their tension or
change their relative position.

Tension gage (fanr type). This tool
is used to measure the tension of the
contact and tension springs of relay
contacts. Unless otherwise specified,
a gage should be used to indicate the
specified tension at or near the upper
limit of the scale.

To use the tool, the gages are held
in such a position that the reed and the
spring under test are practically in a
straight line as approximated by eye.
The tip of the reed is applied to the
free end of the spring, with the flat
<urface at the cnd of the reed in ap-

proximately the same plane as the sur-

face of the spring. If it is not con-
venient to measure the tension as speci-
fied, the gage may be held at right
angles to the length of the spring, keep-
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JONES 400 SERIES
PLUGS and SOCKETS

A medium size
Plug and Sockel
that fulfills prac-
fically every re-
quirement in the
public address,
#lradio and kin-
Jdred fields. Sock-
et contacts are of
phosphor bronze,
cadmium plated.
. Plug coniacts
are of hard
brass, silver
plated. Insula-
tion Is of mold-
ed Bakelite, All
Plugs and Sock-
ets are Polar-
ized. Made in 2. 4. 6, 8. 10 and 12 contacts.
Caps are of steel with baked black crackle
enamel. A quality item at popular prices.

5-406-AB

Send today for calaleg No, 14 listing com-
plete line of Jones Electrical Connecting De-
vices—Plugs, Sockets and Terminal Strips.

HOWARD B. JONES DIVISION

CINCH MFG. CORP.
2460 ill. GEORGE ST. CHICAGO 18

ing the flat surface of the end of the
reed in the same plane as the surface
of the spring whose tension is being
measured.

Thicknress (feeler) gages. This tool
is used to measure accurately the spac-
ing between certain parts of a relay;
in some cases the distance between
open contacts when the relay is de-
energized; or in other cases, the dis-
tance between the armature and heel
piece of a relay when energized. A
gage of the specified thickness is in-
serted between the surfaces and parallel
to them, and the gap is adjusted until
the two surfaces rest snugly against
" cach side of the gage, but not so tightly

that the gage cannot easily be with-

drawn or that the gap distance changes
when the blade is withdrawn due to
tension on the elements to be separated.

[To be continued]

Errata

In the diagram of the Summerhayes
discrimitator on page 74, April, 1946, the
diode-plate connections of 6H6 should be
reversed.
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WIRE AND CABLE
(Continued from page 30)
chemical-resisting, moderately-tough,
insulating medium used as the work
horse of the insulation manufacturer.
Electrical properties vary from fair to
very good. They have the inherent
weakniess of non-saturated hydrocarbon
materiais. That is, they are subject to
chemical ageing with consequent loss
of physical properties and sometimes
electrical properties as well. Where
compounded as jacketing materials,
i.e., made mechanically tough, the best

electrical properties are sacrificed.

(5) Thermoplastics—Relatively new
insulating materials whose real worth
and usability were proved in wartime
use. The various resins are nearly all
mechanically tough, chemically prac-
tically inert, and electrically from fair
to excellent in properties.

The most widely used of the thermo-
plastics are the plasticized vinyl resins.
They combine moderate dielectric loss
factor with mechanical toughness,
chemical inertness, heat resistance,
flameproofness and moisture resistance.

The acetates and other cellulose de-
rivatives have mechanical toughness
and heat resistance, good dielectric loss
properties, but are too stiff for flexible
applications in heavy wall thicknesses,
They have fair to good moisture-re-
sisting properties. They support com-
bustion,

Nylon is an extremely tough but stiff
material of moderate dielectric losses
and fair moisture resisting qualities.
Its principal use is in thin insulations
ot as a mechanical protection over
more tender insulations. It will sup-
port combustion once ignited.

Polyethylene is the excellent flexible
low-dielectric-loss insulating material
for most high-frequency applications,
Its mechanical properties are such that
it is seldom .used without additional
mechanical. protection. It has excel-
lent moisture resistance and. good
chemical stability.

(6) Glass (glass yarns and cloths)
—These materials give the fire protec-
tion and heat protection required under
extreme temperature conditions. They
are not usually used however as pri-
mary dielectrics (unless treated with
high heat-resistant insulating var-
nishes) but rather as safety space fac-
tors where at least some circuit con-
tinuity must remain intact even after
extreme temperature conditions such
as fire or severe current overloads.
The glass braids are not mechanically
tough and must be protected by lac-
quers or varnishes to mike them ser-
viceable.

In table 3 is presented a general-
usage versus suggested insulation-ma-
terial chart.

L)
J
-

-
-
L]

A sensi=

t Saf to test varisiers.
d with

Productian Tes
wheatstone hridge owange

tive hing means for

switc
quickly checking @
number of varisters

in rapid sequence.

Manutacturers have continually
called upon the modern facilities
of Tech Lab Subcontracting De-
partment fo assist them in the
production of unusual and vital
¢lectronic equipment. Qur Engi-
neering Department is ready to
assist you with your production
problems,
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UNIT-TYPE MULTI-CHANNEL
Aircraft Ground Transmitter

To ACCOMMODATE THE VARYING peak
trafic demands of today’s busy air-

ports, flexible transmission systems
that offer high or low powers on either
of the m-f, h-f or v-h-f bands have
been found quite essential. To pro-
vide this tvpe of service, a multi-ser-
viee, multi - channel sectional - type
ground transmitter' has been developed.

This transmitter, for use in the 200
ta 340 ke, 2 to 20 mc and 108 to 140
me bands. is available with three types
of r-f units, one for each channel. The
output of the 2-20-mic unit is 500 watts,
while that of the 108-140-mec unit is
200 watts.

Simultancous operation of two r-f
units on c-w Or one unit on voice and
one on c-w is possible.. To provide this
service a keyer, power supply, modu-
lator, local and remote control, and

54 o

by RALPH G. PETERS

Figure 1

Interior view of multi-section aircrait ground

transmitfer.

Sectional-Type Aircraft Ground Transmitter Affords Cov-
erage of 200 to 540 kc, 2 to 20 mc and 108 to 140-mc

Channels.

R-F Units for Each Band Available.

four r-f units are required. Simul-
taneous operation of two r-i units on
voice and two on ¢-w is available when
a second modulator and power supply
are added.

Transmitter Features

The v-h-f r-f unit in this transmitter
is a 5-stage affair. The crystal requir-
ed is a low-temperature coefficient tvpe
cut for operation in the 4.0 to 5.18-mc
vange. It can be installed in a ther-
mostatically  controlled  oven - type
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holder if a high degree of frequency
stability is desired. The first stage
utilizes an 807 tetrode as an oscillator
and frequency tripler. The plate of
this tube is tuned to the third harmonie
of the crvstal, thus multiplying the
original crystal frequency three times,
to provide an output in the 12.0 to
15.54-mc range.

Frequency Triplers

The output of this stage is fed
through two more frequency tripler
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circuits, the first using an 807 tube and -

the second an 815, providing a final
frequency of 108 to 140 mc (approxi-
mately). The fourth stage is an in-
termediate power amplifier which also
employs an 815 and acts as the driver
stage for the power amplifier.

Class C Pushpulf

Two 4-125As operating in class C
push-pull are used in the power am-
plifier stage.. The plates and screens
of the output tubes are modulated and
the r-f ocutput is fed to the antenna by
means of a’72-ohm coaxial transmis-
sion line.

The output of this v-h-f r-f unit is
200 watts when fed into a 72-ochm
load. At a slight sacrifice in power out-
put this unit may also be operated in
the 140- to 160-mc range by using a
higher crystal frequency.

Mod;llufor

The modulator unit, the input im-
pedance of which is 500 ohms, can be
~used to modulate any one of the r-f
units. It employs four stages, two am-
plifiers utilizing 63N7s, an audic
driver with two 6B4s in push-pull and
two 805 audio power amplifiers. A
1,000-cycle audio input signal, 25 db
below 6 milliwatts, will produce 100%,
modulation at rated full carrier output.

Distortion Control

Distortion is below 109% at 959%

modulation and the carrier noise level .

more than 35 db below full modulation.

Figure 2

Schematic of the 108 to 140 mc r+f unit of the aircraft ground trangmitter.

In addition, essentially uniform {re-
quency response (= 3 db with respect
to 1,000 cycles) is maintained over a

300 to 4,000-cycle frequency range.
The transmitter can be operated
either by local or remote control.

‘Federal Telephone and Radio Corporation.

ra Figure 3
OSCILLATOR

a .
MULTIPLIER and modulatol units,
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BUILT for
ACCURACY and SERVICE

| |= nd AM
FREQUENCY
MONITORS

g. Mo charts of com-
i ry.
icated calculations necessor
‘;.‘\l«coc;hble for all the freqoen_cues
vsed by the Emergencz ?zrzvlcr:?
includin the new 1352-10 .
:‘Z:d. gesigned for operation on
110 V. AC 60 cycles.
Also available for the Newd
§8-108 mc. FM Broudcost Band.

Direct readin

Other DOOLITTLE equipment in-
cludes Station and Mobile Anten-
nae, Statton Control Units, Mobile
Receivers and Transmitters, Sta-
tion Receivers and Transmitters
for the Emergency Services,

SEND FOR FULL DETAILS

7421 5. LOCMIS BOULEVARD
CHICAGC 36, ILLINOIS

BUILDERS OF PRECISIGN RADIO EQUIPMENT

NEWS BRIEFS

M. R. STOECKER TO HEAD RCA
REPLACEMENT PARTS SECTION !

AMarshall R, Stoecker bas been named manager
of the replacement parts section of RCA.

Mr. Stoecker comes to RCA after three years
of service with the U. S, Navy where he was
officer in charge of the Mark 5 and 6 program.
He was formerly manager of the radio depart-
Chevrolet

ment  of the division of General

Motors.

A. T. & T. RECEIVES RADAR
LECTURE TOUR LICENSE

The American Telephone and Telegraph Com-
pany recently received a C(Class 1 experimental
portable license to be used in connection with a
public, educational lecture tour to illustrate
«ome of the technical and operational charac-
teristics of radar,

The station will operate within the 8,600 to
8.700-kc band, with instantaneous {peak) power
noi to exceed 50,000 wasts.  Pulse modulation

will be employed.
L1 2 -

FERGUSON ELECTED
BENDIX PRESIDENT

Malcolm P, Ferguson was recently elected pres-
ident of Bendix Aviation Corporation to succeed
Ernest R. Breech, who has resigned to hecome
executive vice president and a director of the
Ford Motor Company.

Mr. Ferguson hasg been a director and vice
president of Bendix.

SERDEX, INC., ORGANIZED

Serdex, Imc., 91 Cambridge Street, Boston,
Mass.,, has been formed to engage in develop-
ment work in meteorological instrumentation,
electronics and specialized communication prob-
lems,

D, C. Bradlord is chief engineer. Members
of the engineering staff include C. M. Hammel;
W. K. Coburn, Jr.; E. L, Sulkowski; and P. A.
Hiltz.

TARZIAN TO CONDUCT H-F A-M
BROADCAST TESTS

A 500-watt 87.75-mc a-m station, WIXHZ, was
recently placed in operation in Bloomington, In-
diana by Sarkes Tarzian, to study broadcast-
station possibilities. Also being tested is a
special converter developed to receive this h-f
a-m station on standard single-band receivers.

Transmission is over a 235" sell-supported
tower with a five-element antenna.

NANCE JOINS G.E.

J. J. Nance has joined the president’s staff of
G. E. For the last five years Mr. Nance has
served as vice president of Zenith Radio Cor-

poration,
» - L]

IRC RESISTANCE-RANGE GUIDE

A pocket-size resistance-range guide, Resisto-
0O-Guide, has been prepared by IRC.
Turning three wheels, to correspond with the
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PERMANENT

MAGNETS

ALLOYS:
Cobalt - Chrome + Alnico

The moking of permanent magnets is
an olloy, too .. . of experience, engi-
neering, facilities. We'll be glad to
tell you more. Write for bullefin,

THOMAS & SKINNER STEEL PRODUCTS CO.
1113 E. 23rd 5%, Indianapolis 5, Ind.

Thomas &

Skinner

color code on composition type resistors, indi-
cates standard RMA ranges. Color coding data
is also provided hy wheel turns, Available a1
IRC distributors for ten cents.

4 & A

KINDALL JOINS C. P. CLARE

John E. Kindall has Leen appointed by C. P,
Clare and Company as sales representative for
eastern Missouri, Mr. Kindall ia proprnetor of
K-S Electrical Sales, 2004 Locust Street, St.
louis 3.

PR

WALL NOW DETROLA
HOME RADIO S-M

Harley R. Wall, who joined International De-
trola Corporation in July, 1945, as Michigan
~tate radio sales manager, has been appointed
hiome receiver sales Ta]:ager.

>

ECA ACQUIRES ADDITIONAL SPACE
TO HANDLE WAR SURPLUS

Electronic Corporation of America has rented
an eight-story warehouse at 49-51 John Street.

Brooklvn, for use in the sale of surplus elec-

tronic equipment.
- *

SHEVE REJOINS STROMBERG-CARLSON

. Henry C. Sheve has rejoined Stromberg-Carlson

and appointed staff engineer.

At the time of his relcase {rom active service
in March, 1946, Mr. Sheve was assistant direc-
tor af the electronic test division of the U. 8.
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Naval Air Test Center

Maryland, with the rank .of commander.

. x n

TUTTLE AND CLARK ELECTED
DIRECTORS OF RADIOMARINE

Arthur'B. Tuttle, treasurer of RCA, and Edwin
N. Clark, managing director of RCA Interna-
tional, have been elected directers of Radio-
marine Corperation o'f ;}merica.

-+

ALBRIGHT NOW BENDIX RADIO
PRINCIPAL ENGINEER

Robert B. Albright has been appointed principal
engineer to head laboratory operations of the
Bendix Radio division of Bendix Aviation.

* % %

WALSCO CATALOG

A 16-page catalog, 46, describing hardware
items, adhesives, solvents, polishes and other
chemtcals has been rcleased by Walter L.
Schott Company, ‘Be.v';'erly]Hills, California.

’ -+

SPARKS NOW V-P OF
RCA COMMUNICATIONS

Siduey Sparks has been-elected vice president
and traffic manager of RCA Communications,
Inc., 66 Broad Street, N. Y. City.

* * ®

G. E. PLASTICS BROCHURE

The annual “One Plastics Avenue” brochure
has been published by the G. E. plastics divi-
sions. A 20-page booklet, it describes plastics
facilities. available at G. E., One Plastics Ave-
nue, Pittsfield, Mass‘.‘, a:ind_ other plants.

*

MUTUAL BECOMES A MEMBER.OF NAR

The Mutua] network recently joined the Na-
tional Association of*Broadcasters.
* +

LEWYT WINS CERTIFICATE
OF APPRECIATION

A Certificate of Appreciation from the War
Department has been awarded to Alex H. Lewyt,
president of Lewyt Corporation, Brooklyn, New
York, for patriotic service *du.riug World War IT.

WHITMORE JOINS ATOMIC
BOMEB TEST GROUP

Will Whitmore of Western Electric sailed re-
cently aboard the U, S. S, Avery Island, en
route for Pear] Harbor and Bikini Island where
he will take part in the electronic engineering
activities in connection with the atomic bomb
tests to be held this summer.

Mr. Whitmore is a member of the electronics
staff ofc(gaéptain Christian L. Engleman, Elec-
tronics rdinating Officer, Joint Army.Na
Task Force One. g* . 7 i

*+

GIVEN NOW WITH AVIOMETER

Deam W. Given has been appointed general
sales and advertising manager of the Aviometer
Corporation, N. ¥. City.

Mr. Given was formerly sales manager of En-
gloeering Sales Laboratories, Ine., Tulsa, QOkla-

homa.
* %+

» FCC GRANTS 2-WAY PERMITS

TO 13 CAB COMPANIES

Thirteen cab companies have been granted con-

. struction permits authorizing use of 2-way

(Contimzed on page 58)

at Patuxent River,

E. F. JOHNSON-CO.

JOHNSON PRESSURIZED CAPACITORS FEATURE — LOW POWER
FACTOR, HIGH. KVA RATINGS, SMALL SPACE REQUIREMENTS, WIDE
RANGE OF SIZES. .

JOHNSON designed and built Pressurized Capacitors are available in fixed,
variable and fixed-variable ‘combination models with RMS voltage ratings
up to 30,000 volts unmodulated and maximum capacitance range of 125 to
10,000 mmf. -

These JOHNSON capacitors are ideal for handling circulating currents of
high power transmitters and are widely used in tank circuits and antenna
networks, as coupling capacitors for shunt excited vertical radiators and in
high frequency equipment. '

Built to assure positive pressure sealing, JOHNSON Pressurized Capacitors
in actual use, have given trouble-free service for many years. They are
electrically and mechanically engineered to assure highest operating effi-
ciency and to withstand normal pressure with a large factor of safety.

JOHNSON Pressurized Capacitors offer you maximum capacity with minimur
size and cost.

The famous JOHNSON line includes, Variable Capacitors, Tube
Sockets, Yariable and Fixed Inductors, Insulators and Radio-Electronic
Hardware. Directional Antenna Phasing and Coupling Equipment,
F. M. Iso-Coupler, Tower Lighting Chokes and Filters, F. M. and
A. M. Coaxial Lines and Accessories, Open-Wire Transmission Line
Supports, R. F. Contactors and Switches.

Write Dept. E for Data Sheet 2P Describing JOHNSON

JOHNSON

a éamouﬁ name in Xadio

°* WASECA * MINNESOTA
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aUPREME

TESTING INSTRUMENTS

AFTER A GREAT
WAR RECORD

g
1]
[+]
0
a
a
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o

900000008

SUPREME
MODEL 504-A
TUBE AND SET TESTER

SUPREME regrets that war
necessitated an interruption
of service to its customers
and friends. We are genu-
inely glad to get back into
peacetime production—pro-

duction for YOU.

MANY SUPREME INSTRUMENTS

NOW AVAILABLE

—But not enough to take
care of all orders at one
time, Demand for accurate,
dependable SUPREME equip-
ment is such that we suggest
you make arrangements for
your needed new SUPREME
models without delay.

SEE YOUR NEAREST SUPREME

JOBBER NOW!

SUPREME

SUPREME INSTRUMENTS GORP.

GREENWOOD, MISS,

L S A,

Export Department:
THE AMERICAN STEEL EXPORT CO.,

k 174 Madison Ave.,

Inc.
New York 17, N. Y.

NEWS BRIEFS

(Contimted from page 57)
radiotelephone systems for cab-dispatching op-
erations.

Cab companies receiving permits include; 44
Cab Company (10 cabs)., Pine Bluff, Arkansas;
Yellow Diamond Cab Co. (70 cabs), Charleston,
So. Carolina; Blue & White Calb Co. (40 cabs),
Corpus Cbristi, Texas; City Transportation Co.
(10 cabs), Leos Angeles, California; United Cab
& Drivurself. Inc. (40 cabs), Rockford, Tllinais;
Yellow Cab & Baggage Co. (20 cabs), Topeka,
Kausas: Longview Transit Co. (4 cabs). [Long-
view, Texas: Six-0-Six Taxi (25 cabs), Hatties-
burg, Mississippl.; Jolly Cab Co. (70 cahs),
Memphis, Tennessee; Tiller Cars (10 eabs), Nor-
folk, Virginia; Diamond Taxi, Inc. (3 cabs),
I,owell Massachusetts: Flamingo Cab Co. (6
cabs), Miami Beach, Florida; Yellow Cab Co.
(5 cabs), Twin Falls, Tdaho.

According to Galvin Manufacluring  Corp.,
Motorola 3-way systems will be used on many
of these cabs. . ok

THIRD ISSUE OF W. E. OSCILLATOR
PUBLISHED

The third issue of the “W, E. Oscillator,” re-
cently published features data on the “Clover-
leat” {-m microwave lens anteuna, speech in-
put and audio facility equipment.

- " L

MACKENZIE AND KOESSLER
NOW WITH NEELY

Louis G. MacKenzie, recently discharged as a
Captain in the Signal Corps, S Army, re-
cently joined the staff of the Norman B, Neely
Enlterprises, 7422 Melrose Avenue, Hollywood 46,
Ca

Frank Koessler, who was recently released
from the Armed Forces, has returned to the
Norman B. Neely Enterprises staff.

PAUL WHITE RESIGNS
FROM CBS NEWS POST

Paul W. White has resigned as director of
news broadcasts for CBS, to write a book.

Wells Church, assistant director of news
broadeasts, becomes acting chief.

LI S

DON G. MITCHELL ELECTED
PRESIDENT OF SYLVANIA

Don G. Mitchell, {ormer executive vice presi-
dent of Sylvania Electric Products, Inc., was
elected president recently. Walier E. Poor,
who has been president of Sylvania since 1943,
has become chairman of the board of directars.

D. G. Mitchell

W.E. Poor

- %

FEDERAL TELECOMMUNICATION
RECEIVES CBS COLOR-TELEVISION.
TRANSMITTER LICENSE

Federa] Telecommunication Laboratones, Inc.,
has Dbeen licensed by CBS to manufacture color.
television transimnitter cquipsnent based on CBS’

inventions,
L4 x -

TUTTLE ELECTED TREASURER OF RCA

Arthur Brewster Tuttle has been named treas-
urer of RCA. Mr. Tutie succeeds George S.
DeSousa, who has held the position of treas-
urer since the formation of RCA in 1919, M.
DeSousa will continur s vice president.

[

CAHILL BECOMES DIRECTOR OF
RCA COMMUNICATIONS AND NBC

John T. Cahill has been elected a director of
RCa Commumeations, Tue, and NBC.  Mr.
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BOOKS

FOR THE

ENGINEER

UNDERSTANDING
MICROWAVES

(Chapter Heads)

The Ultra High Frequency Concept
Stationery Charge and its Field « Mag-
netastatics « Alternating Current and
Lumped Constants » Transmistion Lines
Poynting’s Vector and Maxwell's
Equations + Waveguides + Resonant
Cavities + Antennas » Microwave
Oscilletors « Radar ond Communica-
tion « Section Two it devoted to de-
seriptions of Microwave Terms, Ideas

and Theorems. index.
400 PAGES PRICE $6.00 r

} A-C CALCULATION

CHARTS

Student engineers will find this book
invaluable. Simplifies ond speeds
werk. Covers all AC calculations
from 10 cycles to 1000 megacycles.

160 PAGES PRICE $7.50

JOHN E.RIDER, Publisher, Inc.

404 FOURTH AVENUE, NEW YORK 16, N Y

EXPORT Div ROCKE-INTERNATICNAL ELEC CORP
t3€ 40TH STREET, RIW YORK CITY  CABLE ARLAS

Cahill will f!l vacancies caused by the recent
death of DeWitt Millhauser.

& & =
G. E. HAM BULLETIN

The first issue of a fonr-puge bi-monthly for
radio amateurs, the “G. E. Ham News, was
published recently.

George 1{. Floyd, We0]JK/2, is editor.

* & %

CORNELL-DUBILIER EXPANDS

Cornell-Dubilier Electric Corporation purchased
an eight-story building in Worcester, Mass.,

recently,
- * -

PROF. SAMUEL JOINS UNIY. OF ILL.

Professer Arthur L. Samuel, formerly with Bell
Telephone Laboratories, has }omed the clectrical
crgineering faculty of the University of Illinois.
Prolessor Samuel will carry on research and
development work on electron tubes, and direct
the wark of grivluaie students in this field.
« & o

JOHN BROWN JOINS RAYTHEON

John L. Brown has been named sales manager
of the replacement tube department of the Ray-
theon Manufaeturing Co., Newton, Mass.
During the past three years Mr. Brown served
as a Licutenant Commander in the U. S. Navy.
- ® *

METROPOLITAN ELECTRONIC
CATALOG

A 16-page catalog with data on signal genera-
tors, tube testers, multimeters, combination tube
and set testers, sigual tracers, ete., has been
published by the Metropolitan Electronic & In-
strument Co., 6 Murray 5t., New York.

* * *

SUN RADIO SYMBOL CHART

A condensed 2-page cehart f standardized
graphical symbols bhas Dbeen prepured by Sun
Radie & Electronics Co.. luc., 122-124 Duane
St., New York 7.

+ %

BURLINGTON INSTRUMENT CATALOG

A X-page catalog, 46, describing indicating in-
struinents and auxiliary eguipment. has been
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relézsed by the Burlington Instrument Com-
pany, Box 589, Burlington, Towa,
* * X

ACME ELECTRIC BULLETINS

A 12-page bulletin describing air-cooled power
transformers, audio transformers, and trans-
formers for cold-cathode lighting, neon sigos,
etc., has been released by Acme Electric, Cuba,
New York.

£ *

HEBAL NOW WTMJ
TECHNICAL SUPERVISOR

William Hebal has been appointed as broadcast
technical supervisor of the Milwaukee Journal
stations, WTMJT and WTMJ-FM. He succeeds
Dan Gellerup, who has resigned.
Mr. Hebal has been WTMJ transmitter
supervisor, *
* ¥ %

KDKA VIDEO STATION TO BE
NEAR PITTSBURGH U. STADIOM

The video station of KDKA, Pittsburgh, will
be erected near the University of Pittsburgh
stadium. Bids for a 500" steel self-supporting

tower have been asked and ground-breaking .

ceremonies are expected to pe held soon,

* % e

G. E. TRANSMITTER SALES
STAFF MOVE TO SYRACUSE PLANT

J. D. McLean, manager of sales; E. Lawrence,
Jr., marine electronic equipment sales manager;
W. R. David, broadcast equipment sales man-
ager; I, .M. Wales, aviation electronic equip-
ment sales manager; and R. D. Jordan, adver-
tising and sales promotion manager of the
transmittter divison of G. E. have transferred
from Schenectady to the plant at Thompson

Road, Syracuse,
* * *

STANTON NAMED BELDEN
SALES SERYICE MANAGER

Edgar Stanton has been appointed service and
advertising manager of the industrial division
at the Belden Manufacturing Company, Chi-

Cago.
£ K ¥

AEROYOX NAMES MONTGOMERY
CREDIT MANAGER

tiarold Montgomery has been appointed credit
manager and assistant treasurer of the Aero-
vox Corporation, New Bedford, Mass.

* * *

MALLINSON RECEIVES PORTABLE-
MOBILE MEDICAL-STATION SYSTEM
BUILDING PERMIT

The FCC has granted authority to Frank C.
Mallinson, operating the National Electronics
Laboratories, to construct a class 2 f-m ex-
perimental station at 815 King Street, Alex-
andra, Virginia, and to install 25 portable mo-
bile units. to experiment for the purpose of
inaugurating ‘“a system which will provide two-
way radiotelephone service for automohiles
owned by doctors, nurses, taxicabs, ambulances,
buses, public service trucks, and other bona-
fide carriers.”

Service is proposed for Virginia, Maryland
and the District of Columbia.

The land station was temporarily assigned
the 30.56-mc band, with 250 watts power, Mo-
bile station was assigned 39.54-mc band, with
20 watts power.

* w w

DR. ELLETT JOINS ZENITH

Dr. Alexander Ellett, formerly head of di-
vision 4 of the National Defense Research
Committee, has joined Zenith Radio Corporation
as director of research.

* *  #

GAWLER-KNOQOP OPEN
FACTORY REP OFFICE .

Harry Gawler and Walter Knoop have opened
a sales engineering service, Gawler-Knoop, Ine.,
with offices at 1060 Broad Street, Newark, N. T.
Mr. Gawler and Mr. Knoop were formerly with
duMont.

* * %

PEERLESS ELECTRICAL PRODUCTS
OPENS SPECIALTY DIVISION

- A spectalty division to handle short order

samples and special runs of transformers has
been announced by Peerless Electrical Prod-

(Continued on page 60)

65 Pavilion Ave.

CONTROL WHEELS

for

PROMPT DELIVERY

Coto Bakelite Control Wheels may
again be had in the familiar 274"
and 3%"” diameters. They are sup-
plied with aluminum scale com-
plete, or wheel only as desired.
Separate name- plates in a wide
choice of titles are also avdailable
for attachment on scale or for use
over meters.

We solicit inquiries on
quantity orders.

.COTO-COIL CO., INC.
COIL SPECIALISTS

SINCE 1917.

Providence 5. R. L.
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SPECIFICATIONS:
30 and 190 volts a.c. or d.c.

150 megocycles.

of a complex wave on a.c.

RANGE: Push bution selection of flve ranges—1, 3, 10,
ACCURACY: 2% of full scale, Useable from 50 cycles to

INDICATION: Linear for d.c. and colibrated to indicate
r.m.s, values of o sine-wave or 71% of the peak value

POWER SUPPLY: 115 volts, 40-60 cycles—no batteries.
DIMENSIONS: 43" wide, 6" high, and 8%’ deep.
WEIGHT: Approximately six pounds. Immediate Delivery

VACUUM TUBE
VOLTMETER

MODEL 62

e
Teinvigion ang ;;Wcm,,
Euipmeny " Tost

NEW JERSEY

of Radie and

e
o

R )
BT

LARGEST AND MOST COMPLETE
STOCKS...Under One Roof

You'll ind this new Buying Guide
extremely helpful and valuable today!
Places over 10,000 items at your
finger tips—for research, mainten-
ance and production. Includes parts,
tubes, tools, books, test instruments,
public address and communications
equipment. Concentrates all leading

CATALOG

Electnonce Supplics

.
2

makes here in one large central stock
to give you faster, more efficient, more
complete service—saves you time,
work and money. Whatever you
need ... it pays to check with Allied.
Write, wire or ' phone Haymarket 6800,

5me 2@M8W{

ALLIED RADIO CORP.

60 ©

Send for ét

7. Minois

COMMUNICATIONS FOR JUNE 19446

wWwWw americanradiohistorv.com

NEWS BRIEFS

(Condtnued from page 59)
ucts Co., 6920 McKinley Avenue, Los Angele
I. Calif. In charge of the new division will b:
Harry Caseldine, project engineer.
- L] -

BENDIX RADIO APPOINTS LAMONT
PRODUCTS MANAGER

M. B. T.amont has been named products man-
ager. in charge of electrical detail, of the radio
and television Bendix radio division, Bendix
Aviatwon Corp,

X s

CINAUDAGRAPH FACILITIES
MOVED TO SLATER, MISSCURI
Production facilities of Cinaudagraph Spealkers,

[nc., division of Aireon, have been transferred
from Chicago to Slater, Mo,

The Aireon speaker division will have direct
supervision of all Cinaudagraph speaker activi-
tieg.

*® o &

PACENT APPOINTED RADIO SPEAKERS
WORKS MANAGER

l.ouis Pacent Jr. has been named works man-
ager of Radio Speakers, Inc., Chicagoe, Ilinois,
subsidiary of Emerson Radio and Phonograph
Corporation.

- ® W

MT. WILSON TELEVISION
SERVICE BEGINS

The teleyision transmitter atop 6000° Mt. Wil-
son was recently placed into operation.

The transmitter was built and will be op-
erated by Television Productions, Inc., for its
television station, W&XYZ, which heretofore
transmitted programs direct from the Para-
mount studies in Hollywood.

DEN BREEMS TO DIRECT
DU MONT EXPORT SALES

Arie den Breems has been named export sales
director of Allen B. DuMont Laboratories, Inc.
Mr. den Breems has headguarters in saite
369 of the International Building, New York
City.

+* & #

CONCORD RADIO CATALOG

A 112 page catalog describing reccivers, antphi-
fiers, components and accessories has been
published by Concord Radio Corporation, 901
W, Jackson Boulevard, Chicago 7, Ilhnois.

® &+ a

CHAMBERS NOW
INSULINE ADVERTISING MANAGER

Alfred S. Chambers has been appointed adver-
tising manager of the Insuline Corporation of
America.

Mr. Chambers was formerly in the advertis-
ing department of the RCA radio-victrola di-
vision, .

LEWYT TO MARKET OWN RADIOS

Lewyt Corporation, Brooklyn, New York, have
announced that they will produce a linc of
home receivers and phonographs, under their

own name,
“ w

ELECTRONICS ENGINEERING
COMPANY FORMED

The Electronics Engineering Company. recently
opened offices at 1448 Broadway, Gary, In-
diana.

Members of the company include: Henrv B.
Young, Elmer E. Crump, Henry J. Bell, John
Hudson, P. A. Brown, Fugene Smith and Ed-
ward W. Brown. . e

TACO ANTENNA BULLETIN

A (2-page bulletin describing receiving an-
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tennas for f-m and television, store s)stems,
noise-reducing systems, .and accessories, has
been released by Technical Appliance Corpora-

tion, Flushing, New York.
* * L ]

INDUSTRIAL TRANSFORMER CORP.
DATA .

A four-page bulletin describing insulation test
breakdown sets, has been released by the
dustrial Transformer Corporation, 2540 Belmont
Avenue, New York 58 N Y.

HABER NOW RCA TUBE DEPT. AD MAN

Julius Haber has been appointed advertising
and sales promotion manager of the RCA tube
department, Mr. Haber will be located at
Harsgison, N. J.

® &+ &

WESTON ENGINEERING BULLETIN

The first issue of a bi-monthly entitled
“Weston Engineering Notes,” has been pub-
lished by the engineering laboratories of the
Westonn  Electrical Instrument Corporation,
Newark 5, N, 7J.

F eatured were articles on “The Galvanometer
and the ‘Bridge and “Copper Oxlde Rectxﬁers
as Used in Measurigg Instruments.”

John Parker is editor.

* * *

WARD LEONARD CATALOG

A 16-page catalog describing adjustable re-
szstors. disc-type, resistors, line-voltage re-
sistors, sliding- contact tubula.r rheostats, etc.,
has been released by Ward Leonard Electric
Company, Mount Vernon, New York.

- - \i—

MACHLETT BI-MONTHLY

The April-May issue of the bi- monthly **Cath-
ode Press” recently published by the Machlett
Laboratories, Inc., "Springdale, Conn., features
u paper on the high-power hydrogen thyratron,
and data on x-ray progress, radar developments
and allied Machlett activities.

I Y 3

CARBORUNDUM BROCHURE

An 8-page book, “Sanding and Finishing,” con-
taining information about coated abrasives, has
been released by The Carborundum Company.
Niagara Falls, N. Y. Offered are data on uses
of coated abrasive preducts in metalworking,
woodworking, shoe and leather, floorsanding,
printing, plastics, and pipe trades, and specifi-
cations for belt sanding, belt splices and speeds.
- - #

METCALF NOW MANAGER OF G. E.
ELECTRONICS LAB.

G. F. Metcalf has been appointed manager of
the G. E, electronics laboratory.

L. M. Leeds has been named consulting en-
gineer in the G, E. transmitter division.

Mr. Metcalf and Mr. Leeds will headquarter

at the Thompson Road Plant in Syraeuse, N. Y.
[ ]
CRYSTAL KITS IN AIR

Amateur radio crystal kits being shipped via

air express to distributors throughout this coun-

try and South America by Crystal Research
Laboratories, Hartford, Conn.

ANDREW
DRY AIR

pressurizing
coaxial cable
lines

TYPE 1800

- AUTOMATIC DEHYDRATOR

A compact, completely antomatic unit that pressurizes coaxial transmission lines
with cléan, dry air. Starts and stops itself. Maintains steady pressure of 15 pounds.
A motor driven air compresséi’ feeds air through one of two cylinders containing
a chemical drying agent where it gives up all moisture and emerges absolutely
clean and dry, Weighs 40 pounds; 14 inches wide, 14 inches high, 11 inches deep.
Power consumption, 210 watts, 320 watts.during reactivation.

"TYPE 720
PANEL MOUNTING
DRY AIR PUMP

Specially designed for use in equip-
ment requiring a small, built-in source
of dry air. Only 2 inches in diameter,
6 inches long. Pressures as high as
30 pounds are easily generated. Piston
type compressor drives air through a
chemical drier. Pump supplies dry air
with only 7 to 10% relative humidity.
Additional silica gel refills available
TYPE 876-B at reasonable cost.

Designed over the simple tire pump principle, this all-purpose
dry air pump has numerous applications. Output of each stroke
is about 26 cubic¢ inches of free air. Transparent lucite barrel
holds silica gel. Supplied complete with 7-foot length of hose.
. Height 2514 inches. Net weight 84 pounds.

Andrew Dry Air Equipment is used in a muititude
of other applications. Wrile for further information.

the Manufadure of o
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HIGH-FIDELITY

The revolutionary new Telex "Mono-
sel" is designed to replace old-style,
over-the-head phones wherevar com-
fortable High Fidelity Hearing is de-
sired.

Worn under the chin, the "Monoset”
eliminates head fatigue and ear press-
vre. Weighs only 1.3 oz. Rugged,
Tenite construction. Fully adjustable to
all heod sizes. Feather-light plastic

cord. Replaceable ear tips.

HEADPHONES

Frequency response— 350 to 3,000
c.p.s. Maximum sound pressure output
—300 to 400 dyns per sq. cent.
Available in three impedances: 128,
500 and 2,000 ohms.

For particulars write to Dept. F

¢ ELECTRO-ACOQUSTIC DIVISION

T E l Ex l I “ c e MINNEAI;OLIS 1, MINNESOTA

Conadion Distributors:

W. J. Addison

Industries, Ltd., Toronfo

The FINEST MICROPHONES
P.A...(RECORDING/

AMPERITE
VELOCITY

MICROPHONE
WITH

PATENTED

ACOQUSTIC
COMPENSATOR

WITH NEW
SUPERIOR
ELIPSQID
PICK UP
PATTERN!

AMPERITE KONTAK MIKES
IDEAL FOR AMPLIFYING
STRINGED INSTRUMENTS

USED WITH ANY AMPLIFIER
AND WITH RADIO SETS.

ASN YOUR JOBBER . .. WRITE FOR FOLDER

MPERITE

Al BRO NEW YC
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New P.G.
DYNAMIC

THE INDUSTRY
OFFERS . . .

CENTRALAB CAPACITORS

Transmitting capacitors, high-accuracy capaci-
tors, stlver micas. and other types have been
added to the line of Centralah. 900 E. Keefe
Avenue, Milwaukee 1, Wisconsin,

The transmutting group ncludes types 8508,
B35S, 854S and 8535, Features are said to be
low-power [actor, stable retrace characteristics
and maxtmum _flashover commeusurale  wifh
physical size  Platex are pure silver hred to
the eeramie surface. Cupacity tolerance 18 said
1o be +10%

High-accuracy capacitors are another capacis
101 addition.  Coeflicient 1s said to be mam-
tauned within +10 parts per nulhon. Standard
working voltage is 500, d-c; capacity tolerance
v+ 5%, Types avalable are the 8418 in 200,
350 and 5 mimfd, and 9508 in 300, 1,000 and
2,000 inmid

High - dielectric - constant ceramic tubulars,
HDC. also have been added. Power tactor 1s
approximately 2.5% at 1 ke; recommended work-
g voltage 350, d-c, test \oitage 700, d-c, Unts
are avalable in ],000 5,000 and 10,000 mmfid
capacities

Silver mica capacitors are recommended for
high-frequency appheauons, \Working voltage 1
350, d-c., or 250, a-c. Flash test 1» 1.000 volts

d ¢. Leakuge resistance 15 said to be more than
10.000 megohms:.
Complete mformauon appears in catalog 25,

HYTRON MINIATURE INSTANT.
HEATING BEAM TETRODE

A filamentary type of beam tetrode, 2E30, de-
vigned for usce in  lLigher-frequency wmobile
equipinent as a class A, audio.frequency ampli-
fier, class ABz modulator, class C oscillator,
neutralized class C amplifier, and class C fre-
quency multiplier where it is desired to elim-
inate filament drain during standby pericd, has
been announced by the commereial engineering
department, Hytron Radio & Electronics Corp,,
Salem, Mass.

Filament is oxide coated; a-c or d-c volts, 6
+10%; 0.7 ampere. For most applications, d-c
plate potential, 250; and d-c screen grid poten-
tial, 250.

x & @

HALLICRAFTERS ALL-WAVE RECEIVER

A six-tube all-wave superbeterodyne table
medel, S-38, has been announced by the Halli-
crafters Company, Chicago.
Provides continuous coverage in
quency ranges from 540 kc to 30 mec.
Features an aulomatic noise limiter and beat
oscillator.

four fre-

* & g

RAYTHEON A-M TRANSMITTER

A 250-watt a.m broadcast transmitter has been
announced by tbe Raytheon Manufacturing Co.,
Waltham. Mass.

The transmitter uses two tuned stages, r-f
amplifier and power amplifier. These stages are
tuned by a low:.speed motor. equipped with a
clutch. Has a video-type amplifier in the buffer
stage,

Frequency response is said 1o be from 30 to
10,000 cycles, 1 db,

A 6]5GT cryslal oscillator is followed by a
W7 buffer amplifier connected as a1 normal
shunt-peaked video amplifier. The high f{re-
quency cut-off of this amplifier is somewhat
above 1.6 mc 10 provide adequate excitation to
a 813 r-i driver without the use of tuned cir-
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A
cuits. The r-f driver stage uses a splil capaci-
tor output circuit to provide balanced excita-
tion to the final amplifier,

x *

CLICK-ACTION D-C MU-SWITCH
A switch assembly, type EP-203, with standard
mu-switch in a rigid bracket in which 1s in-
corporated a long-throw overtravel mechanism,
hag been announced by the Mu-Switch Corpora-
tion, Canton, Massachusetts. The operating
force is applied in a direction parallel to the
moving elements of the switch rather than per-
pendicular, Normal overtravel is 9/16” and the
movement differential at actuating point is 1/32".
Assembly can be furnished with switches for
a-c loads up to 15 amperes, or with a switch
for d-c loads up to 1Y kw at 250 volts.

F 5

- % g

CHERRY RIVET, LIGHT-DUTY

BLIND RIVET GUN

A one-hand, plierlike tool, Cherry Jr. Riveter,
that is said to install the rivet with a simple
pull, has been developed by the Cherry Rivet
_Company, 231 Winston Street, Los Angeles 13,
California. Installs a new 3/32” diameter blind
rivet, provided in th:eei grip lengths.

*

G. E. HEAVY-DUTY OIL-FUSE CUTOUTS
Heavy-duty oil-fuse cutouts for overcurrent
protection of power distribution systems in the

2,400-, 4,160-, 4,800-, and 7,200-volt classes have |-

%eexﬁ'developed by the transformer division of

The cutouts utilize wuiversal fuse links. Unit
design provides 100-, 200- and 300-amp rating
(Continued on page 64)

CREl Home Study Training Can Equip You to Step Ahead of

Competition and Gain the Confidence Born of Knowiedge

CRE! technical home study training prepares you for
the secure radio jobs that pay good money for ability

Yes, YOU can be ready to enjoy the security of an
important technical position and take advantage of new
career opportunities . . . if you prepare yourseld note.

Join the thousands of other ambitious radiomen who
have enrolled with CREI to assure themselves of secure,
good-paying jobs with a planned program of advance-
ment made possible by CREI home study training in
practical Radio-Electronics Engineering. You can study
at honie—in vour spare time—develop your technical
ability—increase your knowledge to keep pace with im-
portant developments now taking place in the industry.

By adding CREI training to your present radio ex-
perience you can safeguard your future and keep pace
with such new developments as U.H.F. Circuits, Cavity
Resonators, Pulse Generators, Wave Guides, Klystrons
and Magnetrons. Are you equipped to handle them?
CREI is equipped to help you by providing the technical
background that is required.

In our proved method of instruction vou learn not
only. ot but why! Easy-to-read-and-understand lessons
are provided well in advance, and each student has the bene-
fit of individual guidance and supervision from a trained
instructor. This is the basis of the CREI method of
training for which many thousands of professional
radiomen have enrolled during the past 19 years . . . and
which has resulted in large numbers of promotions to
more responsible positions. :

It costs you nothing to read the interesting facts . . .
to learn how CREI can help you enjoy the security you
want . . . the better paying job that can be yours. Write
for particulars now! (CREI training for wveterans is
approved under the “G.1."” Bill)

‘

JUST OFF
THE PRESS!

WRITE FOR
FREE 36-PAGE
BOOKLET

“Your Opporfunity
in the New World
of Electronics™

Tells how CREIL

Courses can be
to your

particular needs.
1f you have had pro-
fessional or amateur
radio experience and
want to make more
money, let us prove to
you we have some-
thing - you need to
qualify for a better
radio job. To help us
intelligently answer
your inquiry —

PLEASE STATE
BRIEFLY YOUR
BACEGROUND OF
EXPERIENCE, EDU-
CATION AND PRES-
ENT POSITION.

CAPITOL RADIO ENGINEERING INSTITUTE

E. H. RIETZKE, President

Dept. CO-6, 1‘_6th and Park Road, N. W., Washington 10, D. C,

Branch Offices:
New York (7): 170 Broadway
San’Diega (1): 316 C Street

Chicage (2): 30 N. LaSalle Street
San Francisco (2): 760 Market Street

Member: NATIONAL HOME STUDY COUNGIL « NATIDNAL COUNCIL OF TECHNICAL SCHOOLS
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THE INDUSTRY OFFERS...~
{Cotitimaed from page 63)

cutouts, with maximum short circait intecrups-
ing ratings previously hmited to 2,500 volts ex
tended to 5,000

LA

ASSOCIATED RESEARCH RESISTOR
LIMIT BRIDGE

A low-rauge resistance limits bridge, model
41-A, has been announced by Associatea Re-
search, Inc.. 81 8. Green St., Chicago 7, [linois
Resistarice {rom a fraction of an ohm o 20.000
ohms may be checked; tolerances said te be 1
per <ent to =20 per cent.
Uses three No. 6 dry cells,

TEMCO 75/100-WATT MULTI-
FREQUENCY PHONE-CW TRANSMITTER

A five-band 75/100-watt ammateéur transmitter,
type GA, for telepbone and telegraph operation
featuring a multi-frequency variable-frequency
oscillator and crystal control, has been devel.
oped by the Transmitter Equipment Manufac-
turing Company, 345 Hudson Street, New York

64 o

The time-tested Par-Metal
line presents superior fea-
tures of styling, design, and
construction. True to policy,
Par-Metal continues to
specialize in Electronic
Housings exclusively...and
is therefore able to offer
leadership in value. Com-
parel Write for Catalogue.

City. It covers i1he fve amateur bands from
3.5 10 28 me

« 4 2

SILASTIC COATED FIBREGLASS TAPE

Fibreglas tape coated with Silastic, the Dow-
Corning silicone rubber made from sand, *has
een announced by the Connecticut Hard Ra-
ber Compauny, New Haven.

The tape is said to have high diclecinc
properties, 1100 volts per mil, retain this
strength at temperatures up to 500° F and
not breskdown and carbonize.

The tape is known as Cohrlastic. Available
in rolls of warious lengths, widths, and thick.
nesses; at present, it is being made in 010"
and 015" thicknessei. . -

RCA 4-CHANNEL, 50-WATT
AIRCRAFT TRANSMITTER

% 3 to 13-mc four-channel 50-watt transmutter,
AVTE-49, has been designed by the engineering
products department of RCA.

Transmitter permits channel combinations:
with one 3105-ke crystal it is possihle to set up

COMMUNICATIONS FOR JUNE 1944
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the first channel on o short fixed avtenna for
1axiing, and the second chanmel en  traiing
wire antenna while in flight; by doublng,
the third channel will provide 62I0 k¢ on short
fixed antenna, and the fourth cbapnel will pro-
vide 6210 ke op !ralhng'. antenoa iu flight.

»

AEROVOX BAKELITE-MOLDED
MICA CAPACITORS

Molded-in-bakelite mica capacitors, senes 1690,
have been developed by Aerovox Corporation.
New Bedford, Mass, .

Capacitor bas rounded hardware to efiminate
sharp edges and corners that cause corona
loss; silver plating for all conducting members
10 minunize skin resistance; and yellow low-loss
bakelite body.

Size: 2 3/8 wide x 2 3/16” deep x 1 3/8” high.
and 4 3/4” overall between rounded terminal
tips. Units are avajlable in ratings up to 0,00
volts d-c test or 10,000 volts operating, and m
capacitance values up to M1 mfd at the highest
volthge rating.

HALLICRAFTERS AIRCRAFT

TRANSMITTER-RECEIVER

An 8-pound radiotelephone, type CA-2, for the
personal airgraft feld, has beco announced by
the Hallicrafters Company, Chicago.

Covers all the frequencies of radio ranges.
control towers and beacons for navigational pur-
poses, and includes 2 broadeast band.

LEACH ANTENNA SWITCHOVER
RELAYS

ITigh-frequency antenna switchover relays, types
1723/1723-58, for a-c use, and 1623/1623-S9 models
for d-¢ use, have been developed by the Leach
Relay Company, Los Angeles, Calif.

Relays bave s-p-s-t contact arrangement. All
contacts are %" diameter pure silver. Station-
ary contacts are mounted on a Mycalex panel.
Relays are said to withatand over 4,000 voits
rms, f0-cycle in hi-pot test between coatacts
and between frame and ground and the contacts..

In application, a pair of these relays are con-
nected in_erther series or parallel The S9 fea-
ture, designating an auxilary s-p-s-t 34" pure
silver contact, insulated for 125 volts, permits
relay to be used for grounding, centrolling a
light power eircuit, or for operating a power
relay.

MYKROY INSULATORS AND BUSHINGS

Feed through insulators in ¥“ to 5 ranges,
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molded Mykroy (glass-bonded mica ceramic)
have been announced by the Electronic Me-
chanmics, Inc., 70 Clifton Boulevard, Chiton N.J.

High- vo]tage transformer bushmgs using My-
kroy, have also been developed.

* * %

SOUNDVIEW MARINE RECEIVER

A S-tube portable Z-band marine receiver for

340 to 1.750 and 1,700 to 6.000 ke, has heen an-

nounced by Soundview Marine Company, Inc.,

267 City Island Avenue, City Island, New York.
Features a removable telescopic antenna, 107

to 407" fully extended

* X %
ANDREW CODE BEACON

A code beacon, 32%’ high, for lighting radio
towers of 150’ or higher, has heen announced by
Andrew Co., 363 E. 75th St., Chicago 19
Has two 500-watt prefocus lamps, red pyrex
glass filters and cylindr‘itcal fresnel lenses.
- *

MAGUIRE AIRCRAFT TRANSMITTER

An 8-watt 3,105-kc aircraft transmitter has been
announced by the commercial department of
Maguire Industries Inc., 1437 Railroad Ave.,
Bridgeport, Conn.

Uses an antenna loading coil adjustable for
resonance with any fixed antenna from 11 to 40°
long.

* ¥ ¥

G. E. MAGNETICALLY-CONTROLLED
DIODE

A high-vacuum magnetically controlled diode
tube, type 2BZ3, has been announced by the tube
division of the G. E.

Diode has a d-c plate voltage of 150 and a
plate current operating range of 30 ma when
used as a d-c amphﬂer or electromc switch.

SYLVANIA PENTODE VOLTAGE
AMPLIFIER

A semi-remote cut-off pentode amphﬁer, 11.G5,
for portable battery and a-c/d-c receivers has
been announced by the radio tube division of
Sylvania Eleetric Product';, Inc., 500 Fifth Ave-
nue, New York 18, N.

Fitament is rated at 16 volts maximum for
battery operation and has a. design center of 1.3
volts for a-¢/d-c operation.

Typical operating conditions with 45-volt plate
supply in class Al amplifier service, with sup-
pressor grid comnected to nmegative filament at

(Conggnued on page 68)

“The Conneaut’

) cable lengths.

Another Excitingly New
CRYSTAL MICROPHONE

Standard in
Three Models:

MODEL 600

—is equipped with in-
terchangeable plug and
socket connector for use
with different stands and

MODEL 600-S

—is standard with the
modern and convenient
Type S On-Off Switch,
as illustrated,

MODEL G-600

—is standard with As-
tatic's popular Grip-to-
Talk Desk Stand for
remote control of trans-
mitters and emplifiers.

by Alstatic

Because of its streamlined
attractiveness, its desirable char-
acteristics and its grand per-
formance, Astatic has proudly
given the name “Conneaut” to
this new-model crystal microphone, in
honor of Astatic's new home location
in the historically important Ohio
community of Conneaut. Here is a
semi-directional crystal microphone
with a relatively high output and wide
frequency range, making it especially
desirable for public address systems in
night clubs, dance halls, public audi-
toriums and similar applications; for
paging systems in offices, factories and
hotels; for amateunr rigs and countless
other communications uses. The over-
all frequency response of this new
microphone is exceptionally smooth up
to 18,000 c.p.s. and will satisfy the
most critical demands for high fidelity
performance. In the finishing of this
microphone, Astatic’s engineers have
combined, for the first time, the use
of bright chrome and blond plastic,
resulting in a degree of beauty hereto-
fore unparalleled in microphone con-
struction. The “Conneaut” is destined
to go places. Its faithful performance
insures its ready acceptance.

See Your Radio Parts Jobber

You will find it wise, during this transition period, to keep in touch
with your parts jobber, who will be first to have new products as they

become available.

THE

Astatic Crystal Devices manufactured
under Brash Development Ca. patents

B\ CORPORATION
- CONNEAUT, OHIO
IN CA{MDA. CANADIAN ASTATIC LTD, TORONT(Q, ONTARIO

wWwWwW.americanradiohistorv.com

COMMUNICATIONS FOR JUNE 19456 o 45


www.americanradiohistory.com
www.americanradiohistory.com

BOOK TALK . . ..

PULSED LINEAR NETWORKS

By Ernest Frank, Gorden City Research
Loboratories, Sperry Gyroscope Co.,
Inc. ... 267 pp. . .. New York: McGraw
Hill Book Co. . .. $3.00

Technical men are familiar with the
fact that most working calculations arc
based on steady-state conditions where
voltages and currents either vary peri-
odically or do not vary at all.  They
are also aware that such calculations
ignore transients in which currents
and voltages change in non-repetitive
style.  Although such transients are
often important cousiderations, many
engineers tend to shy away from the
mathematical manipulations invelved
in handling them.

Mr. Frank's book shows that a great
many problems involving transients
may be satisfactorily treated with an
elementary knowledge of differential
equations of a level attained by all en-
gineering undergraduates. To treat
problems in this manner, Mr. Frank
introduces a number of simplifying as-
sumptions :

(1) Distributed
tance, and
Tumped.

(2) The transient behavior of a net-
work is analyzed by examining
its output when a siugle reec-
tanguiar voltage pulse is im-
pressed across its input ter-
minals.

resistance, induc-
capacitance  are

{3) The analysis is limited to homo-
geneous linear equations of the
first degree. This third assump-
ton excludes many series-par-
allel networks from considera-
tion but permits all series nets
to be analyzed.

Mr. Frank offers first an examina-
tion of the nature of transient phenom-
ena and a short review of the hasie
necessary electrical concepts. This in-
cludes Kirchoff's laws and voltage
across L, C. and R defined as functions
of time. He then touches upon the
elementary differential equations used
throughout his text and points out how
hyperbolic rotation may be useful in
simplifying mathematical expressions.
A major part of the text is devoted to
investigation of series networks com-
prising various combiuations of R, L,

b6 ®

and C. Another scction treats sinilar
series-parallel combinations by estab-
lishing equivalent series networks, Mr.
IFrank is careful to point out, however,
that the majority of series-parallel RLC
networks give rise to differential equa-
tions of higher than the second order
which cannot be analyzed through his
method.

The text concludes with examination
of a diode detector, a tuned amplifier,
and simple filters as examnples of prac-
tical applications. In each case a com-
plete circuit, including all stray ele-
ments, is presented.  Then, on the
basis of experience and common sense.
the circuit is simplified by the cmission
of elements having negligible influence
1pon the pulse-response characteristic.
The simplitied series circuit is ana-
lyzed directiy: the simplified series-
parallel circuit must be converted to
the equivalent series. When the con-
version cannot be made, a more powcer-
ful mathematical tool becomes neces-
sary.

Mr. Frank is well aware of the limi-
tations of his method of analysis. At
the same time his method enables many
types of problems to be handled with a
minimum knewledge of higher mathe-
matics. His book. therefore, hetps fll
the gap between the elementary texts
requiring no appreciable mathematical
background and those others requiring
a hackground of advanced study.

ELECTRONIC EQUIPMENT
AND ACCESSORIES

By R. C. Walker. ... 393 pp. ... Brook-
lya, N. Y.: Chemical Publishing Co.,
Inc, . .. $6.00

AMr. Walker's book is intended primar-
v for practical technical men who
have a working knowledge of electric-
itv and magnetism. It offers a good
gualitative and descriptive discussion
of many elementarv elecironic topics.
The emphasis throughout s nupon in-
dustrial applications.

Mr. Walker's procedure 1s to explain
the fundamental characteristics of a
class of electronic devices and then to
follow up with a nwuber of practical
applications. He hegins with a discus-
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sion of thermionic tubes and low tre-
quency amplification and describes
their applications to vacuum-tube volt-
meters and other instruments. Short
but very interesting descriptions of the
electronic micrometcr, viscometer, and
the fatigue testing of metals by vibrat-
ing samples to destruction, are offered.

The next section of Mr. \Walker’s
book discusses gas-filled tubes and
their applications as relavs. rectifiers
and inverters, and saw-tooth wave gen-
erators. In another section appears
data on light-cells and their use n illu-
mination measurements, as relays, and
in reproducing desired wave forms,
Anotlier chapter is devoted to a discus-
sion of cathode-ray tubes and their ap-
plication to testing and to measure-
ment. Finallv, Mr. Walker discusses
a number of miscellaneous devices, in-
cluding voltage and current regulators,
small  switches, impulse recorders,
sclsyns, and piezoelectric devices.

The text concludes with an appendix
that summarizes some mathematical
relationships.

Mr. Walker lias succceded in com-
pressing a large amount of information
into his book. He is coucise, he is
readable, hc avoids advanced mathe-
matics. His diagrams are clear and
well chosen. Under the circumstances
omissions are unavoidable and it is ad-
mittedly somewhat unfair to point them
out. To go on nevertheless, Mr.
Walker's examples of actual applica-
tions refer almost entirely to British
equipment with which many American
readers are not acquainted. Secondly,
the applications described might well
have emphasized cuorrent industrial
practice to a greater extent. The in-
clusion of surface hardening by high-
frequency induction as a thermionic
application would have been useful.
The section on light-cell application
might profitably’ have discussed the use
of infra-red in greater detail (in bur-
glar alarms, for example). The elec-
tronic devices used in photography—
photoelectric  exposure meters, elec-
trenic timers—might have been touched
on here. Medical applications of elec-
tronics are mentioned once or twice
but descrve more space. Such topics
as raidography, electro-cardiography,
and colorimetrv would have been in
structive.

The chapter on small switchgear col-
lects much material on low power
switches together for the first time,

The fact is. of course, that the field
of electronics requives a library rather
than a single book for complete cover-
age. Within the space limitations of a
single volume, Mr. Walker has pro-
duced an excellent and useful piece of
work.


www.americanradiohistory.com
www.americanradiohistory.com

TUBE INFORMATION
FOR THE

RADIO INDUSTRY

-]

Call On

APPLICATION
ENGINEERING

DEPARTMENT
-No Obligation

TR R A

ELECTRONIC CORPORATION

g a6t SDNISEE@-SEEQE gIimod

@ Variable Resistors
! ® Selector Switches
® Ceramic Capacitors,
Fixed and VYariable
@ Steatite Insulators
@ Silver Mica Capacitors
{Button type)

Latest developments in radic and efec-
trenic parts and devices, newest "Ham"
gear, "Gadgets" to delight the experi-
manter, bargains in war surplus

goods, all in new catalog for you. 1

W A U PN Sali e Y PN S NN SRS SR S e | ‘
BURSTEIN-APPLEBEE CO.,

1012 McGee, Kansas City &, Mo. )

Send me FREE new B-A Catalog.
1 AM

STATE CONNECTION IN INDUSTRY
NAME

i ADDRESS.
= TOWN STATE_

When is a B-L Rectifier
NOT a Rectifier?

When it’s a
SPARK SUPPRESSOR!

Aircraft Servo Motor
manufactured by the
White-Rodgers Electric
Company, St. Louis. A
compact B-L Selenium
Rectifier across the rap-
idly operating relay
contacts provides an
important safeguard for

* pilot and plane by elim-
inating arcing and
its resultant radio inter-
ference.

Unusual resistance-voltage characteristics make

B-L Metallic Rectifiers ideal for overcoming

® RAPID WEAR OF CONTACTS

® RADIO AND TELEPHONE INTERFERENCE
® DAMAGING OSCILLATORY SURGES ~

® CORROSIVE OXIDATION

The above example is only one of many applica-
tions where the unique characteristics of B-L
Metallic Rectifiers have offered an ideal solution
to an unusual problem.

Whether similar or entirely different problems
confront you in the performance or operation of
electrical and electronic equipment it will pay to
investigate the ability of B-L Rectifiers to meet
your needs.

Unusual electrical characteristics plus leng life
and compact construction make B-L Rectifiers
ideal for many applications not ordinarily associ-
ated with their name.

COPPER
SULPHIDE

7Bl =

SELENIUM METALLIC

THE BENWOOD-LINZE COMPANY

1815 LOCUST STREET ST. LOUIS 3, MO,
Long Distance Telephone CEntral 5830

Designers and Manufacturers of Selenivm and Copper Sulphide
Metdllic Rectifiers, Battery Chargers and DC Power Supplies
for practically every requirement,
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STANDARD

CRYSTALS

For commercial airline, civilian aireraft, marine, police, railway,
automotive, and other communication equipment.

Complete line for the amateur bands.

Custom units for laboratory, experimental, and
specialized applications.

Let us engineer your frequency control problems.

Write for free catalog and other information.

STANDARD PIEZO COMPANY

Established 1936
Quarcz Crystals and Frequency Control Equipment
O ffice and Development Laboratory

SCRANTON, Pa,

Caruise, Pa, P. Q. Box 164

CARVLISLE, Pa,

DIAL WINDOWS, NAME PLATES,
SCALES, CALCULATORS,
GAUGES. s
CHARTS, H

PLASTIC RADIQ DIALS hove endien possibliiies in d.dgl\,lhnrt::' ::
cokor comblnation, Aractive and durable, our radio dioks, wirt .
seakea are preterred by mony leading Rodio manulacturers
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(Continwed from page 655

ocket, are: filament voltage, d-c, L.4: ﬁlau{enr
current, 0.05 ampere: plate voltage, 45; screen-
krid voltage, 45; control-grid voltage, 0; con-
1rof-grid resistance, 2.0 megohms; plate current,
1.5 ina; and screenig:;id current, .45 ma.

- 03

PRECISION APPARATUS

CIRCUIT TESTER

An a-c/d-c portable industrial circuit tester,
~eries B56-J, has been announced by Precision
Apparatus Company, Tnec., 92-27 Horace Hard-
ing Blvd.,, Elmhurst, N. Y.

Portable provides selection of 52 a-¢/d-¢ volt.
age and current ranges. The a-¢ unit incor.
porateg an internal heavy duty current traus-
former designed for operation on 25 cycles and
higher. Two 444” full vision meters are pro-
vided. Meter bas a S50-microampere full-scale
-ensitivity and nrovides calibration at both
20,000 and 1,000 olims-per-volt.

68 * COMMUNICATIONS FOR JUNE

L'nit iz said to provide simultaneous meas-
urements of a.c current and vollage with inde-
pendent readings on the separate meter dials.

Runges are: seven d-¢ (voltage), at 20,00

gy

1946
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ohms per volt, up to 6000 volis; seven d-c
{voltage), at 1,000 chms per volt, up to 6,000
volts; seven a-c {(voltage), at 1,000 chms per
volt, up to 6,000 volts; seven d-c¢.(current), 0-60
microamperes to 12 amps; three. resistance
ranges . . . 6,000 ohms, 600,000 ohms and 60
megohms, self-contained;  six decibel ranges
from —12 to 470 db; seven output ranges at
1,000 per volt, up to 6,000 volts; and eight a-c
current ranges, 0-300 milliamps to 60 amps.

* -, »*

WARD LEONARD PLUG-IN RELAYS
Hermetically sealed plug-in onctal-base relays,
for a-e or d-¢c operation in small radio trans-
mtters, aircraft control circuits and other ap-
plications, has been announced by Ward Leon-
ard Electric Co., Mount Vernon, N. Y.

Available in contact combinations to double
pole. double throw with a-c coutact ratings of
4 amvercs, from 0 to 115 vohts and d-¢ contact
ratings ol .5 ampere from 25 to 115 volts.

* 8

FTR MIDGET SIZE SELENIUM

RECTIFIERS

A 1YY x 13”7 x 11/16”, 5-plate, square stack se-
lenium rectifier has been designed by Federal
Telephone and Radio Corporation.

Known as type 403D-2625. the rectifier cop-
sists of five squares of selenium plates made on
aluminum base plates, connected in series, with
center contact,

Unit has a rated current carrying capacity of
100 ma d-e and a4 peak inverse voltage of 330.

« o ®

SPRAGUE UNIVERSAL VERTICAL
CHASSIS MOUNTING CAPACITORS
Type LM etched-foil type capacitors for verti.
cal chassis mounting have been announced by
the Sprague Products Company. North Adams,
Mass. Capacitors are designed to replace screw
can mounting and will fit any chassis hole from
3/16” to 74" diameter.

Capacitors have separate positive and separate
negative leads which can be connected together
to obtain common positive or negative sections,
Availahle types include single. dual. and triple
capacities,

PANORAMIC PANADAPTOR

A Panadaptor for visual sprectrumn study. that
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may be attached to communications receivers
with an i-f of 450-470 kc, has been announced by
the Panoramic Radio Corporatwn, 242 West S5th
Street, New York 19, N. Y.

A band of frequencxes 100 kc on either side
of the frequency to which the receiver is tuned
is wvisible with the. unit.

FINCH FACSIMILE EQUIPMENT
Facsimile equipment, designed primarily for
f-m broadcasters, has been announced by Finch
Telecommunications, Inc., Passale, N. J.
Features a studio facsimile transmitter-moni-
tor system which consists of two Finch broad-
cast facsimile scanners, each with associated
monitor receiver, power units, amplifiers and
selective switching arrangements. System pro-
vides automatic copy loading and ejection.

* % X

WES'"NGHOUSE MARINE RADAR
Marine radar equipment designed to provide
navigational aid and aunti-collision protection
from 100 yards to 32 miles has been announced
by Westinghouse.

Provided with a plan position indicator scope.

Peak power outlput is over 15 kw at a repeti-
tion rate of 2,000 cycles,per seeond. Operating
- frequeny is 9. 320-9.4:0 mec.

LI Y

6. E. F-M H-F POWER TUBE
A screen-grid h-f f-m transmitting tube, type
GL 7D21, has been announced by G.E.

Uses ring-seal contacts; filament, grid and
screcn terminals are designed to perrmt plug- m
methods “of installation.

Designed as a class C r-f amplifier with low
driving owWer.

The plate is forced air-cooled and is capable
.of dissipating 1,200 watts. Maximum ratings
apply up to a frequency of 110 megaeycles.

A total driving power of less than 150 watts
is said to be achieved, for two tubes.

Ed » *

MILLEN SNAP-LOCK PLATE CAP

A plate cap, 36,011, with a contact that is self-
locking when cap is pressed into position, has
been announced by James Millen Manufactur-

PUR-A-TONE

Reg. Trade Mark

DESIGN

ANTENNRS

AND

CONSTRUCTION

A.M.— F.M. — TELEVISION (// "

/0.« RUTOS - HOMES - MARINE

Brach Pur-a-tone Antennas have long been recognized as
the standard by which all others are judged. They're a
byword for Quality and o buy-word for Satisfaction. Please
your customers and increase your profits—ask your distribu<'

tor for BRACH ANTENNAS,

Special-purpose transmitting antennas designed for volume
production to your specifications. Collapsible -—— sectional
—direction-finding — radar — and coaxial type. All
sizes, lengths and materials. Consult us on your needs.

1.S. BRACH MFG. (ORP.

200 CENTRAL AVENUE NEWARK,
WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES.

N. J.

ing Company, Inc., 150 Exchange St., Malden,
Mass. Insulated spap button at_ top releases
contact grip for removal

Molded black bakelite, to fit all tubes with
9/16” diameter contact ferrule.

developed by the Collins Radic Company. ‘lhe
complete transm:tter, including a dynamotor
power supply, is in a single %4 ATR unit cabinet.

he audio circuit employs peak clipping to
raise appreciably the effective modulation level
and allow full use of the carrier power.

* »

COLLINS AIRCRAFT TRANSMITTER

A 5-watt five-frequency, crystal controlled
transmitter, 17K-1, for commetcial and itinerant
aircraft wse in the 122-132 mc band, has heen

GENERAL CONTROL
PUSH-BUTTON SWITCH

A 9-position push-button switeh in locking and
non-locking frame types, type MPB, has been

(Continued on page 70)
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announced by General Control Co., 1200 Soldiers
Field Road, Boston 34, -Mass. The locking
frame tvpe has eight positions and one reset
position.

Contacts are fine silver, permanently riveted
to the phosphor-bronze contact springs.

Ratings are 5-10 amperes, 125 volts, 60 cycles
a-¢ (non-inductive Joad).

FAIRCHILD LINEAR POTENTIOMETERS

Wire-wound linear potentiomcters have been
developed by 1he Fairchild Camera and Instru-
ment Corporation, Jamaica, N. Y.

The linear scries comsists of threc models.
Accuraeies ave said to be .05% in the 57
diameter size, amd .15% in the 27 size, )

Angle of rotation is from J52° to 357°, leaving
a maximum unwound sector of 8% in  the
smallest size and an unwound secior of 3° where
the maximurmn wound length is required.

LI I

AMPHENOL RAILROAD ANTENNA

A broadband 160-megacycle ground-plane an-
lenna for two-way communication helween train
and fixed station and end-to-end service has
been announced by American Phenolic Corpora-

THE INDUSTRY OFFERS...—

(Continucd frost page 69)
tion, 1830 South 34th Avenue, Chicago 30, lllinois.
Antenna utilizes the metal top of the car lor
its ground plane. 1t is fed by an armored 5Z-
ohm coaxia] transmission line. The radiation

pattern in the horizontal plane is circular in
shape and the voltage standing wave ratio is
sald to be less than 1.5 to 1 from 152 to 162 me;
gain of the antenna is 0.5 db less than a dipole.

Assembly is constructed of steel, and lhas an
overall height of 14%",
car by three %4"'-20 bolts.

It is secured to the

* ®x ¥
REINER LABORATORY TESTER

A volt-amweter lab unit, type 333, that {s said
to permit a check on circuit connection and
range of shunts and multipliers when measuring

voltage or current has been announced by
Reiner Electronics Company, Inc., 152 West 52nd
Street, New York 1, New York.

Uses a hermetically sealed meter.

Voltage multipliers will give a range from I
to 1,000 volts and shunts a range from 2.5 milli-
amps to 10 amperes.

Model 333 is for d-c; model 334 for a-¢/d-c.

GENERAL CERAMICS HERMETICALLY-
SEALED TRANSFORMER BUSHINGS

Hermetically -sealed sealex bushings, niultiple
and single-terminal stvles, with 1 to 20-ampere
current-carrying capacities, have been an-
nounced Dby  General Ceramics and Steatite
Corp., Keashbey. New Jersey. Voltage fash-
overs are said to range fram 2,000 to 40.000
volts rms.

Bushings are made of steatite glazed per-
inanently to stainless steel. Metad used in these
bushings is hot tin coated,

PR

HAMMARLUND MIDGET CAPACITORS
Four types of midget capacitors, type RMC,
with capacities ranging from 7.3 to 50: 9.5 to
103; 11 to 143.5 and 17.5 to 327 mmfd, have been
amnounced by the Hammarlund Manufacturing
Company, Inc., 400 West 34th Street, N. Y. 1.

Features silicone-treated ceramic insulating

SU. 1958

Electronic Reseanch & Mig. Corp.

A Service to INDUSTRY

DEVELOPMENT AND CONSTRUCTION
OF ELECTRONIC EQUIPMENT FOR ANY
APPLICATION

Write or telephone for a discussion of your problem—
without obligation.

1420 East 25th Street, Cleveland 14, Ohio

RADIO INSTRUCTORS

Receiver Servicing Experience. College Degree Preferred. $3600 a
year to start. 34200 after four months, Work in the heart of the
Radio Industry, We will teach you how to handle practical tele- |
vision. Write Raleigh G. Dougherty, 158 Market Street, Newark 2, *
New Jersey, c¢/o New York Technical Institute of New Jersey,
America’s foremost television school.

run production

00000000000

sescccccsse TRANSFORMERS ®*°°cceesee
EXPERIMENTAL SERVICE

We now offer lo the electronic indusiry o design and pilot
service for audio and power transformers.

FOR INFORMATION PHONE, WRITE OR WIRE
11 Lengworth §t. THE R. L. DRAKE CO.

000000000000 0000008000000000000000000000

Dayton 2, Ohie

0000800000000

REMLER APPOINTED

Agent for

WAR ASSETS

ADMINISTRATION

[Under Contract No. 59A-3-48)

® Ted MeElray

World’'s Largast Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENTRAL OFFICE EGQUIFMENT

McElroy Manufacturing Corp.

. . . to handle and sell a wide variety of

ELECTRONIC EQUIPMENT

relaased for civilian use
Write for Bulletin Z-14
Remler Company, Ltd., 2115 Bryant St., San Francisco 10, Cal.

REMLEB SINCGE 1918
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bars; silver-plated beryllium forked-spring bear-
mg contacts, and soldered rotor and stator as-
semblies,

CLARE MULTI-CONTACT SWITCH

A multiple-contact switch for the selection of
any of ten channels has been announced by
C. P. Clare & Company, 4719 West Sunnysidc
Avenue, Chicago 30, Tllinois.

Ten-point unit has a direct-drive stepping
switeh with a resct magner, and 15 suuphea
with one, two or three bank levels.

The maximum operating speed of a 48-volt
switch under ideal conditions is 35 steps per
second. Release time is 0.03 second. Operating
voltages are: nominal . . . 6, 12, 24 and 48;
maximum . . . 8, 16, 32 and 58.

Overall height is 414", width 114 and length
(from mounting surface) 334",

*  * -+
ISLIP MARINE RADIOTELEPHONE

A 10-watt, crystal-controlled marine radiotele-
phone has been developed by Islip Radio Manu-
facturing Corp., N. Y. Power supply may be 6,
12 or 32 on special order.

+ & &

CINEMA PROGRAM EQUALIZER

A program equalizer, type 4031, graduated in

db steps, to permit contral over a range of
16-db attenuation and 12-db equalization, has
been announced by Cinema Engineering Co.,
1510 W. Verdugo Ave., Burbank, California.

Attenuation is peaked at 100 cycles on the
low end. Key selector permits switching high
frequency peak equalization to 3 ke, 5 ke, or
10 _ke. Designed with a constant “K” circuit.

Supplied on a 334" panel to fit a standard
relay rack,

* & ¥

ACA DIRECT-COUPLED AMPLIFIERS

Direct-coupled 3-stage amplifiers, type ACA,
with a signal sell-balancing and current drift-

correcting direct-coupled output circuit, have
been developed by Amplifier Co. of America,
398 Broadway, New York 13, N. Y.

Response is said to be 20 to 20,000 cycles + 1
db. Develops 23 watts, Owvcrall gain, 9% db.
Hum and noise level, — 40 vu. Two indcpendent
inputs (each of 500,000 ohms) are provided.

Tubes used include: two 128C7; two 128K7;
two 6S]7; two 6L6G; one 5U4G; one 5V4G and
Size, 1724 x 10" x 107,

one ballast.

i

UNITED ELECTRONICS 300-WATT
GRAPHITE ANODE TUBE

A graphite-anode power tube, type V700, rated
at 300 watts, featuring a crystal elear glass en-
velope, has been announced by the United Elec-
tronics Company, 42 Spring Street, Newark,
N. .

The graphic anode is zireoneium impregnated.

Designed as a high power renewal for solt -

glass tubes with 7.5-volt filaments. Filament

amperes, 3.25; maximum plate dissipation, 85

watts; maximum plate volts, 1,750 at 200 mils.
.

R L

T

LR RS
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AVIOMETER PILOT-LIP MIKE

A pilot-lip carhon eommunications microphane
has been announced by the Aviometer Cor-
poration, New York. Mierophone supplied with
a noise-excluding high-fidelity headphone.

L T

PIERSON COMMUNICATIONS
RECEIVER

A 5-band, 5350 ke to 40 mc, communications
receiver, type KP-81, has been announced by
the Pierson Electronic Corporation, 533 East
Fifth Street, Los Angeles 13, California.
Features include electrical band spread, slide-
cotl-drawer band changing, inter-channel noise
suppression, electron-coupled oscillator, crys-
tal filter, two r-f stages, three i-f stages, =i-
iencer circuit, ete.

7

® You can build your own paper capacitor
banks or combinalions — whatever capa-
citance and voltage ratings you require —
fitted into any space or coniainer you pre-
fer — by means of the ARerovox Type UC
uncased paper sections. Or again, you can
use these handy units as ‘replacements in
filler-block repair work.

These are non-inductively wound uncased
paper sections, neatly shaped and wrapped
in black varnished paper with ends sealed
with pilch and provided with insulated wire
leads 8" long. Available in 200 v. D. C. W.
.1 to 1 mid.; 400 v. .l to 4 mid.: 600 v. .25
to 4 mfd,; 1000 v. .5 to 2 mid.

® Ask Our Jobber . . .

Ask to see these handy uncased paper
sections. Ask for copy of latest Aerovox
catalog — or write us direct.

AEROYOX CORP.,,NEW BEDFORD, MASS,, U.S.A
Export: 13 E. 40th St., New York 16, K.Y, « Cable: ‘ARLAB"
In Canada: AEROYOX CAKADA LTD., Hamilton, Ont.
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INDUCTANCE

CALCULATIONS .
SIMPLIFIED

At last, inductance calculations —so
important to power, commumcatlon,
and electrical engineexrs and these in
related fields — have been reduced to
simple, slide-rule compntation.

INDUCTANCE CALCULATIONS
Working Formalas and Tables
By Freperick WarreN Grover, Pa.D.

Professor of FElectrical Engineering, Union
Cotlege. Formerly Consulting Physieist.
Nationad Bureaw of Standords

In this brand-new book all problems
in Inductance calculation are made
easy and direct. The best single for-
mula (or two for checking) has been
chosen for every type of element or
coil; and factors corresponding to
dimensions of particular elements or
coils are provided, so you can find the
exact theoretical (not empxrlcal) value
hy the most simple computations.

Included are tables that save the
vast amounts of computation, often
with complex mathematical functions.
which hitherto have been necessary.
Now all problems in inductance calcu-
lations can be computed by the use of
interpolated values of constants, and
even with. the more complicated ar-
rangements of conductors, a straight-
forward procedure can be outlined.

CHAPTER HEADINGS

General Principles ; Geometric Mean Distances;
Construction of and Method of Using The Col -
lection of Working Formulas. CIRCUITS
WHOSE ELEMENTS ARE STRAIGHT
FILAMENTS. Parzllel Elements of Equal
[ength; Mutual Inductance of Unequal Par-
allet Fﬂamems, Mutual Inductance of Fiia-
ments Inclined at an Angle to Each Other;
Circuits Composed of Combinationns of Straight
Wires; Mutual Inductance of Equal, Parallel.
Coaxial Polygons of Wire; Inductance of
Single-Layer Coils on Rectangular Winding
Forms, COILS AND OTHER CIRCUITS
COMPOSED OF CIRCULAR ELEMENTS,
Mutual Inductance of Coaxial Circular Fila-
ments, Mutual Inductance of Coaxial Circular
Coils; Self-Inductance of Circular Coils of
Rectangular Cross Section; Mutual Inductance
of a Solenoid and A Coaxial Circular Filament;
Mutual Inductance of Coaxial Single-Layer
Coils; Single-Layer Coils on Cylindrical Wind-
ing Forms:; Special Types of Single-Layer
Coil ; Mutual Inductance of Circular Elements
With Parallal Axes; Mutual Inductance of
Circular Filaments Whose Axes are Inclined
to One Another; Mutual Inductance of So-
lenoids With Inclined Axes, and Solenoids and
Circular Coils With Inclined Axes; Circuit
Elements of Larger Cross Sections With
Parallel Axes; Auxiliary Tables for Calcula-
tions With Formulas Involving Zonal Har-
monic Functions; Formulas for The Calcula-
tion of The Magnetic Force Between Coils:
High Frequency Formulas.

Durable cloth binding 6x9 295 pages

$5.75
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Improved Performance
Greater Convenience
Longer Life

@® This new Type V-5 VARIAC replaces the popular Type
200-C. Through entirely new design and radical changes in
basic structure the new model is 25% lighter, with the same
rating of 860 va. This is achieved both through improved
magnetic performance of the core and less copper, and through
use of aluminum in most of the structure.

Some of the new VARIAC’s many features are listed at the
right. Externally, the new VARIAC has been streamliped to
eliminate all sharp corners. The cord on the mounted model is
arranged to be wound around the VARIAC, plugged into the
outlet, and then used as a carrying strap.

This is the first radical change in basic design of the VARIAC
since it was introduced by G-R almost 15 years ago. These
many changes were made not to dress up the VARIAC in a
new case but to provide real improvements to better its per-
formance, increase its convenience and lengthen its life, and
to be sure that when you use a VARIAC you are using the best
means possible for controlling any alternating-current oper-
ated device where perfectly s-m-o0-o-th variation in voltage is

New G-R Unit Brush — low sprang weight reduces ham-
mering and arcing under vibration — correct pressure pro-
vided by cofl spring — holder cannot make contact with
winding and cause shor-circuit — brush changed quickly
without rools.

New grain-oriented core of cold-finished silicon-steel with
guaranteed maximum core loss — strip wound.

Three rubber fect prevent marring table top and make it
unnecessary to screw units down to prevent slippage.
Aluminum structure contributes to greatly increased out-
put per pound.

Only two screws bold both case and terminal cover — &
screwdriver or & spare dime remove each in & second.
Heayy-duty switch breaks both sides of the line, in mounted
models.

Polarity indication provided in convenieice ontlet ~— useful

desired. if one séde of line is grounded.
TYPE V-5 860 va VARIAC Improved molded terminal plate protected by a metal,
TYPE STYLE PRICE Sfiber-lined cover — molded barriers between terminals pre- ;
V-5 Basic (115-volt input) unmounted model $16.50 vent shore-circuits from _wbt:km on .rrmndgd wire — both :
V-5M Above with protective case around windin, 17.50 N O T M e T T T T
SP 3 : 8 : shows normal VOLTAGES between terminals — 2 extra
V-5MT A V-5 with protective case, terminal cover, terminals for use with auxiliary transformers.
6-foot cord, switch and outlet 20.00 . New resilient stop allows brush arm 2o botmce instead of
V-5H Same as V-5, except for 115- or 230-volt break if you are too vigorous in rotating knob. 3
input 21.50 . BIG calibration figures and extra points on dial — cagy ]
V-5HM Same as V-5M, except for 115- or 230-volt to read at a diifgzncc — easier 1o reset — posnter provided
- input : for panel mounting.
V-5HMT S inp V_SMT for 115 230 239 . A single serew, readily accessible under dial, loosens shaft
W am(i as v- , €xcept tor - or 230- o for reversing dial and knob to change from table to panel
Yortnput Ky mmounring without affecting brash or stop sertings.
WRITE F OR COMPLETE DATA . Newly designed, larger knob — easier 1o bold — easier

to turn.
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