_ il

* RADIO ENGINEERING * AERONAUTICAL COMMUNICATIONS
Yyryr y 5 L]
I’F,IfRleR) * WAR CORRESPONDENT'S RECORDER % REPORT ON IRE WINTER MEETING
: * IMPEDANCE BRIDGE SWITCHING * TELEVISION ENGINEERING

.

L


www.americanradiohistory.com

uH" fype m
k of oné”

'Balcf‘ced
etwOl

ATTenGar .
"y ;;5'2,."'% NE I'lf\.i)n-
o ]
SRE

WWW.americanradiohistorv.com


www.americanradiohistory.com

Nl ! "ER Ground-to-Air Navigation and Communica-
VL NA /B 4R tions Systems and Airport Traffic Controls

Aot 5t T e RADIO RECEPTOR was ‘one of the first in the world to design, develop and pro-
S = S v duce radio ground equipment for the safety, comfort and efficiency of air
, travel and transportation. Our specialized experiences have been extensively
-Partial list ' - employed in airpor:s anj ofi' highwayj oi:clmnd the globe where RADI% RECEPTOF;
F ‘equipment is preferred for dependa ility, service, long life and ease o
RADIO RECEPTOR Installations: D =R e

Floyd Bennett Field—Brooklyn, N. Y.~ : . ;
LaGuardia Airpori—New York, N, Y. R.ADlO. RECEPTOR engineers do a com‘p!e?e‘ ;o‘.‘s} Facili.iies for entire installa-
_ Washington National Airport— i :hons, m!ywhere: are aﬁ?rded to 'mumclpallhes and private air ﬁel.ds.Tropical
Washington, D. C. msf?lla‘hons receive special a.Henhon. RADIO RECE?TOR service engineers make’
DuPont Airpori—Wilmington, Del. l periadic check-ups, and provide special emergency service, all over the United

States. We are always glad to cooperate with engineers, consultants and local

St. Joseph's Airport—South Bend, Ind. cantractors in the construction and layout of any airport—Iiarge or small.

State of Pa. Range & Marker Beacons

Trons-Canada Airways . P/ﬂﬂ NOWI\Ve are prepared to quote on complete airport irc:ﬁc, cons
Important Airports of Soviet Russia #rol installations and ground-to-air navigation and communications sys&ems:

U.S. Army Airports All Over the World | | : " b
R | Write for our free non-technical booklet, “HIGHWAYS OF THE AIR", Address, Dept C-2

h ¥ | ] ) |
: ; REE EW YOF
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

A NAVAL RESEARCH AND DEVELOPMENT
PROGRAM for commmnications that will
provide for striking advancements in the
art is in the offing, aceording to Captain
J. B. Dow, USN, Director of Electronics
of the Bureau of Ships. Speaking before
the winter meeting of the AIEE and
IRE, he said that he hoped a minimum
of $25,000,000 a year would be made
available to the Navy during peacetime
for radio, radar and sonar developmnent
and research. He declared that this ex-
tensive program has the support of all
the chiefs of the bureaus and the Secre-
tary of the Navy.

Analyzing the substantial interest the
Navy has taken in communications, Cap-
tain Dow said that approximately $80,-
000,000 will be spent this year for re-
search and development, while prior to
1942 less than $4,000,000 yearly had been
spent for this work. He also pointed
out that over $1,300,000,000 of communi-
cations equipment was delivered in 1944
to the Navy, whereas in 1941 only about
$48,000,000 had been spent for communi-
cations equipment,

lven components have been placed in
the Naval analysis group. Captain Dow
disclosed that a component testing lab-
oratory costing close to $1,000,000 is now
being established at the Naval Research
Laboratory. This unusual laboratory will
not be disbanded in peacetime, but instead
enlarged, if possible, for increased analy-
sis and development work, according to
Captain Dow,

Discussing the enormous quantities of
equipment used by the Navy, Captain
Dow said that since December 7, 1941,
some 300,000 complete equipments, each
consisting of from 2 to 15 major units
of equipmeunt (receiver and transmitter),
have been installed in over 38,000 vessels
and landing craft.

The United States radio communica-
tions industry has ripped up all records
of development and production, declared
Captain Dow. And in the postwar era,
he said that we look forward to new
communications industry triumphs.

THAT BRILLIANT SCIENTIST to whom all in-
dustry is indebted for his invaluable con-
tributions—Dr. Ernst F. W. Alexander-
son—has been significantly honored by
two celebrated scientific societies. He
has received the Edison medal of 1944
from the AIEE and the Cedergren gold
medal from the American Society of
Swedish Engineers.

Honors well earned I—1.. W.

Including Television Engineering, Radio Engi-
neering, Communication & Broadcast Engi-

neering, The Broadcast Engineer. Registered
U. 8. Patent Office.
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Published in the Interests of Better Sight and Sound

Type 1AB5 Used as
Mixer, RF Amplifier
At 50Mc. and Above

Sylvania Electric's 1AB5 tube is a fila-
ment type pentode for use as a mixer or
RF amplifier in circuits requiring a tube
of greater mutual conductance than the
1LN5.

The 1AB5 is especially designed for
operation at frequencies of 50Mc. and

higher. Tts combination of characteristics
results in higher effective input resistance
at these frequencies.

The tube has an 8-pin base of the Lock-
In type, and a Short T-9 bulb. It is de-
signed to operate on a filament voltage of
1.2. Full technical data are available from
Sylvania Electric.

Db You KNOW...

That new long, small diameter fluorescent
lamps soon to be placed in production at
Sylvania Electric wi‘l)l be of the instant start-
ing type? Using no starters, they will need
less maintenance.

* * *

That the taking of tube characteristics by
photographing an oscilloscopic trace permits
the measurement of tube performance which
could not otherwise be obtained? This is the
method used in the Sylvania Laboratories.

Ll

iIsion .

Telev

Graph shows percentages of set-owners
stating that they want FM and television
in their postwar sets.

SYLVESTER SURVEY

“Would
$300 to

ou be willing to go as high as
ave FM and television included
in your radio set?”

Set-Owners Place FM First 1n

Sylvania Survey of Radio Sets

91% of Consumers Interviewed Say They
Want This Feature in Postwar Recevvers

Preliminary reports of the nationwide survey being conducted by Sylvania
Electric indicate a high degree of interest in frequency modulation. Of the
thousands of set-owners who have been personally interviewed, 91% have
indicated their desire to have FM incorporated in their postwar receivers.

70% said that they were willing to pay
an additional sum in order to get this
feature.

Television, while also a subject of con-
siderable interest, ranked behind FM in
the tabulation of survey results. 49% of
those interviewed stated that they wanted
television reception after the war. The
same percentage indicated their willing-
ness to pay extra for it.

INFLUENCE OF COST

As a guide to set manufacturers in their
postwar planning, the Sylvania survey is
also eliciting information on the amounts
which consumers would be willing to pay
in order to have FM and television. The
results of this phase of the survey will
be published in subsequent issues of
SyLvania NEws.

SURVEY CONTINUES

While the analysis of the results of per-
sonal interviews is going on. Sylvania
Electric is continuing its survey. and
broadening its scope, through the me-
dium of a series of questionnaire-type
advertisements appearing in leading na-
tional magazines.

The purpose of these advertisements is
to gather additional information on con-
sumer preferences and interest, not only
in various types of radio and television
receivers, but also in the possibility of
using electronic devices in their homes.

[

SYLVANIA ¥ ELECTRIC

SYLVANIA ELECTRIC PRODUCTS INC., Radio Division, Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESC

www.americanradiohistorv.com

ENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS
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INTERFERENCE o o o can spoil any pick-up. Electronic equip-

ment can't operate satisfactorily with outside interference, either. The best

transformer, coil or relay washes out when moisture wades in. That's the
“why'’ for FUSITE hermetic seals. They keep out the wet outside by sealing
in the dry inside. No damp amps are the positive result. In the lab,
FUSITES pass the tough thermal shock test of dry ice to boiling water. In
your plant, they can and do stand production handling . . . and later,
on-the-job manhandling. FUSITE is the only glass-insulated, multi-terminal
panel interfused within a reinforced metal shape, all. in one piece. This
means that one and only one sealing operation is required to provide a
perfect hermetic seal. It all adds up to this . . . parts and labor saved,
costs downed, production upped and performance guaranteed, regardless
of time, place or temperature. Write for samples on your business letter-
head. A four-page illustrated file-folder, telling all about FUSITE .and
its many applications, is also yours for the asking.
Y
M MISTER AMP
THE ‘LECTRIC SCAMP,
FOR WHOM DAMPNESS HAS THAT FEELING,
BUT WHEN I'M DRY,

I'M REALLY HIGH,
w GO FOR FUSITE SEALING./,

INCINNATI ELECTRIC
RODUCTS COMPANY

&) 23

700 900
SERIES SERIES

1 1"
DIAMETER DIAMETER
(.952) (1.235)

@ 1D )
DI IL)

NO DAMP AMPS/

COMMUNICATIONS FOR FEBRUARY 1945 o .

www.americanradiohistorv.com



www.americanradiohistory.com

SOUND EQUIPMENT - precisionized = mechaniecally and electronically = for finer performarce

No. 541 Magnetic
Cuatterhead

Reproduced above is an actual photograph of a “light” method
frequency pattern. The inside, the wide midway and the out-
side band are 1,000 cycle reference bands. Starting at 1,500
cycles, at the midway reference band, the succeeding outward
bands increase by 500 cycle increments to 8,000 cycles.

Measurements by standard formula will show that ail
variations in frequency strength are within == 2 db.

Narrowing frequency bands, from 1,000 down to 50 cycles
in the bass, indicate a controlled power decrease — by means
of a “network” in the electrical circuit of the Fairchild
Magnetic Cutterhead.

Standard playbacks, in turn, increase these lowered fre-
quency strengths by like amounts. This artificial equalizing

WM CAMERA

FLAT within
Z2dbto
8,000 cycles

prevents wide amplitudes in the bass and results in a flat
playback.

Controlled freedom from distortion up to 8,000 cycles |
permits the Fairchild Magnetic Cutterhead to provide the
finest possible full volume recordings of today’s 6 to 7,000 |
cycle AM and higher cycle FM broadcasts.

Standard with the No. 539 Fairchild Recorder, the No. 541
Magnetic Cutterhead can easily be adapted to earlier Fairchild |
models and many other types of recorders.

Descriptive and priority data are available. Address New |
York Office: 475 - 10th Avenue, New York 18; Plant:
88-06 Van Wyck Boulevard, Jamaica 1, N. Y.

AND INSTRUMENT CORPORATION

4 e COMMUNICATIONS FOR FEBRUARY 1945
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: THE SOLAR MODEL CE Capacxtor Exam-
- eter speedily locates comimon defects in
7 capacxtors w:thout dxsconnecung cemdcns-

by the umquc Solar "QUICK'
fcaturc.

e S . the simplest, most convenient methods for

capacxtor in ordinary use. . .shorts, opens,
A intermittents, high R.F. mpcdance and
. high] power factor,

3 ' Catalog IN-1 lllpstrates and descnbes feaiures
of all mod‘els. Send for your copy today.

3)%%« et 2 .\':

[Pt cxammmg ‘the true condition of every

In this single i mstmment are. combmed |

Bebnd

St

i
|
i
i
|
g
|
i
|
i
|
]

— - e . - - v H,-jw..’,.,.,ﬁ_

T otae e e e ) o

 ANOTHER HELPFUL SOLAR SERVICE |

SOI.AR CAPACITOR SALES CORP.
285 Madison Avenue, New York 17, N. Y.
*  Please send me a copy of Catalog IN-1 on Solar
CAPACITOR ANALYZERS.
Name._..
Title £ i
Company Name. s
Strest Address__ W = : 3
City. State
?Nais‘u h-m PR 2 ‘V';;‘..” 9% 'N .- é!mm’«x@ 1
7756
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CONTROLS FOR

POSTWAR PRODUCTS

With the rush to catch the earliest possible markets with post-
war products, it is important that they be designed with units that
can be procured without undue delay. Manufacturers of equip-
ment requiring electric controls will find Ward Leonard Relays,
Resistors and Rheostats readily available without “time-out” for
redesigning. Facilities at Ward Leonard used to produce products
for war purposes required little or no conversion. To serve post-
war markets, they will likewise require a minimum of reconversion.
Make your selection from the Ward Leonard Line. Let us send you

bulletins describing controls of interest to you.

RELAYS - RESISTORS - RHEOSTATS

_Electric control SWLZ devices since 1892.

RELAYS for light, intermediate an
heavy duty, sensitive, transfer, time de-
lay, antenna changeover, break-in and
latch-in operation.

RESISTC > that withst at,
moisture, vibration and other adverse
conditions. Wide range of types, rat-

ings, terminals and enclosures.

.

| B

RHEOSTATS that include the wid-
est range-of sizes, types and current
ratings from the tiny ring types for
radio to huge industrial assemblies.

WARD LEONARD ELECTRIC COMPANY - 75 SOUTH ST. - MOUNT VERNON, N. Y.
ﬁ
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DICTAPHONE ELECTRONIC
DICTATION and . . .
RAYTHEON TUBES

® If you’re a radio serviceman or engineer,
youw’ll appreciate the ingenuity and develop-
ment work which produced this new Dictaphone
Electronic Dictating Machine which is available
for essential uses. And if you’re a busy execu-
tive, as well, you’ll praise it as an aid to getting
things done more easily, more quickly and more
conveniently. Not only does it record dictation,
but over-the-desk conversations and both ends
of phone-calls too!

Raytheon high-fidelity tubes used in this re-
markable new machine consistently deliver
clear, realistic reproduction and give long,
dependable performance...just
as they will in the future for this
and an infinite variety of other
electronic devices.

When peace comes, Raytheon
tubes will be more readily avail-
able. And they’ll be even finer
than Raytheon’s pre-war tubes,

for their design and construction will have been
proved by the toughest test of all —the acid test
of battlefront performance. We can promise,
too, if you’re a serviceman or dealer, that the
Raytheon tube line will be the most beneficial
line for you to handle. After Victory it will pay
you to switch to Raytheon high-fidelity tubes!
Increased turnover and profits . . . easier stock
control . . . better tubes at lower inventory cost
. . . These are benefits you will enjoy after the
war as a result of the Raytheon standardized
tube type program, which is part of our con-
tinued planning for the future.

Raytheon
Manufacturing Company
g RADIO RECEIVING TUBE DIVISION

Newton, Massachusetts + Los Angeles
New York + Chicago + Atlanta

Listen to
“MEET YOUR NAVY"
Every Saturday Night
ENTIRE BLUE NETWORK
Coast-to-Coast

181 Stations

ELECT NIC AND RADIO iUBES

All Four Divisions Have Been Awarded
Army-Navy *“E'’ with Stars

COMMUNICATIONS FOR FEBRUARY 1945 o ¢
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Model 30 Deluxe Speech [nput |
Console for use as main studio
control unit for stations up to
50,000 watts, . 1

Offers You
This

Choice of

- SPEECH INPUT

CONSOLES

e B M e S

G o AT TS

e B L ey
g

5606 NS *

= ¢ |
Model 51 CS Studicette Speech |
Input Console for smaller stations ||
and sub-studio cperation.

el ot T

® Here are two popular examples of how Gates
equipment is engineered for efficiency and economy
to meet the requirements of every type of station.
These two popular studio control units meet every
demand for use as a main studio control unit, as
sub studio control equipment, for auditorium pick-

ups and for large broadcasts such as symphonies,
conventions, etc. You'll find these Gates units in
service all over the world . time-proved by
dependable service in more than 100 U. S. broad
casting stations ranging from 250 to 50,000 watts.

THE MODEL 30 CONSOLE is streamline-designed
for real showmanship by one of America’s leading
industrial designers, and carefully engineered to
combine these important features:

FM frequency response
5 complete pre-amplifiers

Dual program and monitoring amplifiers
instantly interchangeable

All circuits controlled by keys (no push-
buttons employed)

Hlluminated VU meter
Massive modernistic appearance

THE MODEL 51-CS STUDIOETTE is a junior
size of the Model 30, substantially lower in price
and ideally suited for the moderate-size station,
where quality control equipment with the follow-
ing features is desired:

FM frequency response
High gain and low distortion

Accommodates 5 microphones, of which
any 3 may be mixed simultaneously

Has 6 remote positions

Complete cueing, monitoring and muting
facilities

Attractive 3 color finish

Wartime restrictions do not allow the sale of new broadcasting equipment without

priority; therefore, this equipment is presented merely to acquaint you with Gates’
current developments,

Ask About Our Priority Plan for Prompt Deliv-
ery When Gates Equipment Is Again Available

‘v RADIO COMPANY, Quincy, Illinois, U. S. A.

Manufacturers of Radio Broadcast Transmitters, Speech Equipment, Antenna Tuning and Phaser
Units, Amplifiers, Remote Equipment, Broadcast Station

and Transmitter Accessorles

10 '« COMMUNICATIONS FOR FEBRUARY 1945
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G. I’s main line is still Radio
Components—but just now civilian
items are sidetracked. We must keep the
road clear for all-out war production, which
has right of way till that last stop—Victory—is
reached. But with that destination reached we’re

ready to switch right back to-mass output of con-

%

densers, tuning units, actuators and record changers
for home radio sets. Yes, and there’s a new “branch”
added to our main line—Speakers, which we plan to

route through in a big way after victory. Meanwhile:

WE STILL HAVE CAPACITY FOR URGENT WAR ASSIGNMENTS!

EVERAL NSTRUMENT

CORPORATION
829 NEWARK AVENUE - ELIZABETH 3, N.J.

COMMUNICATIONS FOR FEBRUARY 1945 e 1I
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o - Among all the miracles that have been talked about for a great
. and glorious postwar era, here is one thing on which you can really count:
JENSEN ‘Speakers will be built around the wartime developed #IN/0 5 | jENSEN naturally et
pioneered in the use of this remarkable new magnet material which weighs only a b=
fraction of other giagnetic alloys of equal strength. Thus JENSEN postwar speakers with 41”/6’03
will be lighter and more compact, but still as hi_ghly.ef_ficient and rugged as
ever. [ JENSEN military loud speakers are now using /M/€0 5 in great quantities.

And as soon as conditions permit, Alwnrco 5 will |

JENSEN RADIO MANUFACTURING COMPANY 3,LIOIS
12 e COMMUNICATIONS FOR FEBRUARY 1945
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GAI.VIN MFG. CORPORATION - CHICAGO Si-

F-M RADIO » AUTOMATIC PHONOGRAPHS « TELEVISION « F-M POLICE RADIO « RADAR « MILITARY RADIO COMMUNICATIONS
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/
/; / The fine job Brush Crystal Headphones are doing in war-
/ | time communications is indicative of the quality of per-
formance and workmanship built into each Brush phone.

Features of Brush Crystal Headphones are—

® Wider range—clarity at all frequencies from 100
to 10,000 c. p. s.

e High impedance—ideal for multiple installations.
® BIMORPH* crystal drive element.
e High sensitivity.
® Light weight, rugged, shock-proof construction.

®Trade Mark Reg. U. S. Pat. Office

THE BRUSH DEVELOPMENT COMPANY

3503 PERKINS AVENUE R CLEVELAND 14,

14 e COMMUNICATIONS FOR FEBRUARY 1945
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Man'’s isolation under adverse conditions
has ended with recent radio develop-
ments which overcome the trying condi-
tions of air and sea transportation. This
means rising above all conditions of inter-
ference. Among the things that have made
this possible is Amphenol current trans-
thission equipment that will carry the high
frequencies without appreciable loss.
The name "“Amphenol’”’ on high fre-
quency cables means the best of poly-

ethylene insulated cable—cable that is
sold under affidavit of exacting tests and
inspections. 'Amphenol’’ on low-loss con-
nectors means the minimum of loss in
tight fitting, secure holding connections.
On both it means transmission equipment
that will do its part toward providing the
clearest possible transmission and recep-
tion of communications even under ad-
verse conditions.

AMERICAN PHENOLIC CORPORATION
Chicago 50, Illinois
In Canada — Amphenol, Limited —Toronto

U.H.F. Cables and Connectors ® Con-
nectors (A-N, British) @ Conduit e
Cable Assemblies ® Radio Parts o
Plastics for Industry.

COMMUNICATIONS FOR FEBRUARY 1945 o IS5
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YOU ARE LOOKING AT .
ANOTHER NEW-hp-INSTRUMEN

.+.a signal generator for use below 100 kc

980

This new -hp- Audio Signal Generator embodies
many new features which are very desirable. Out-
standing among these is the new main frequency

dial which enables the engineer to make ex- -

tremely accurate settings. Parallax is completely
void and the vernier adjustment is smooth and
positive. A spring loaded gear drive, built on a
heavy cast frame, maintains accuracy of settings.
The Model 205-AH consists of an -hp- Resistance-
Tuned Audio Oscillator, an output meter, an
impedance matching system and an attenuator

HEWLETT-PACKARD COMPANY

BOX 980 E STATION A o
CANADIAN OFFICE: 560 KING STREET WEST, TORONTO 2

J6 e COMMUNICATIONS FOR FEBRUARY 1945

set. The frequency range is from 1 kc to 100 ke,
maximum power output is 5 watts, the hum level
is at least 65 db below output voltage and the
frequency response is + 1 db from 10 kc reference.
The output attenuator provides 0 to 110 db in 1
db steps, while the output meter is calibrated
directly in volts at 500 ohms and in db above 1
milliwate level.

A limited number of preliminary
specification sheets are ready for
engineers who write immediately.

PALO ALTO, CALIFORNIA

www.americanradiohistorv.com
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they said
it couldn’t

be done. ..

and again . ..
THEY SAID
IT COULDN’T
BE DONE . . .

HYTRON
-DEVELOPME NT

L ABORATORY

Hytron's telescoping of receiving tubes
to BANTAM GT size was at first consid-
ered impracticable. Development of the
BANTAM JR. was another impossibility to be
proved possible. This first sub-miniature
was a tiny tube whose diameter was about
that of your little finger — and it was
a pentode at that! As a production tube it
just didn't seem to make sense.

Encouraged by hearing-aid manufac-
turers eager to gain the additional sensi-
tivity of the vacuum tube, Hytron sweated
it out -for two long years. Operators were
trained to assemble the minute parts under

magnifying glasses. A simple reversal of
the conventional stem made baseless tubes
possible. Problems of obtaining suitable
vacuum with such smal] bulbs, were licked.

Finally in 1938, Hytron introduced the
first successful sub-miniature. Tiny but
rugged despite a hair-like filament and a
diminutive mount structure, its low cur-
rent drain and compactness made the
BANTAM JR. a natural for all kinds of port-
able equipment, hearing aids, and military
electronic devices. After the war, watch
for even smaller and better Hytron sub-
miniatures.

NG TUBES

BUY ANOTHER WAR BOND

COMMUNICATIONS FOR FEBRUARY 1945
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A NEW STAR IN THE ELECTRONIC FIELD

% : R The stage is set for something new in Universal’s line of prod- i
EXCELLENCE IN PRODUCTION ucts. Next month will bring the appearance of a new microphone |
to meet markets made by present and postwar demands. This |
: will be the first microphone of its kind offered by Universal since
the War. Universal has, since before Pearl Harbor, been man-
ufacturing microphones and electronic voice communication com-

 ponents for the U. S. Army Signal Corps.

We are still pleased to manufacture all the microphones our
fighting men require and we are pleased to make a new micro-

; % phone to fill their and essential home front needs.

% €@ Emblems of quality in war production |

UNIVERSAL MICROPHONE COMPANY
e B A S S INGLEWOOD, CALIFORNIA

e s v s g e

]
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THE NEW

POWER IN WRTTS

Only the extreme pressure of essential war production has delayed
our release of this small one-watt AWS RC 30 type insulated resistor.
You'll find the BTA insulated resistor a worthy and important
addition to the BT family. Built to meet American War Standards
specifications, the BTA is only 0.718 inches long and 0.250 inches

in diameter. Wattage rating, 1 Watt at 40° C ambient. Voltage

o FOR PERy rating, 500 volts. Minimum range, 330 ohms. Maximum
] S" ! ?‘ range, Standard: 20 megohms.
@
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A STATEMENT OF POLICY
TO THE EQUIPMENT MANUFACTURER

CONCERNING Gammatron Tebes

WE at Heintz and Kaufman Ltd. believe

that equipment manufacturers, many
of whom are making their long-range plans
now, will be interested in the policies for
the standardization and stabilization of
tube types which have been established
for Gammatrons. These policies merit
consideration when designing equipment
either fot military or civilian use.

Practically all tubes now sold to the
Government must conform to specifications
covering electrical standards and physical
dimensions.

We are heartily in favor of the Signal
Corps and Bureau of Ships joint standard-
i1zation of electronic component parts. The
good work of the Radio Manufacturers
Association likewise deserves the highest
commendation. We believe that the Joint

SOUTH SAN

BUY WAR
BONDS

20 o COMMUNICATIONS FOR FEBRUARY 1945

Army and Navy Specifications for Vacuum
Tubes (“JAN specs”) will be accepted
voluntarily by tube manufacturers as post-
war comnercial standards, since they
offer many advantages to the equipment
manufacturer.

All H& K Gammatrons when again man-
ufactured for commercial use will conform
to the rigid physical and elecirical specifi-
cations now required by “JAN specs.”

Thuswhen youdesign equipment around
Gammatron tubes you can be sure that
neither electrical nor physical changes in
these tubes will make redesign of equip-
ment necessary, or replacement difficult.

We plantotell you more about our stand-.
ardization and development policies in
future advertisements. So please be on the
watch for them each month,

HEINTZ ano KAUFMAN LTD.

FRANCISCO

%mm Vbes

J 'CALIFORNIA.
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THE FORMICA INSULATION CO.

www.americanradiohistorv.com

HAS MADE AVAILABLE
TO FORMICA:

® Better Fibre Bases Such as Glass
® Better Resins
@ Better Production Methods

@® Better and More Accurate Test
Information

ORMICA'S service to the electrical engineer and the electrical
manufacturer, under the pressure of war research, has im-
proved more rapidly during the past few years than usual.

New fibre bases such as glass have made possible high frequency i
insulation of excellent quality—comparable for many purposes
to ceramics—which can be readily machined—which is easily
workable in production.

New resins such as melomine have intensified the useful qualities
of many Formica grades.

Infra-red treating machines, electronic heat for curing thick sec-
tions, new types of tube rolling machines, are features of newly |
developed equipment that make possible better quality in greater |

volume.

A large investment in the most modern testing equipment has}
enabled the Formica laboratory to give more accurate, detailed |
and valuable answers to the engineer’'s questions regarding the |
exact physical and chemical characteristics of the material.

Why not make use of this exceptional equipment for service? Send
in your inquiries.

e 4635 SPRING GROVE AVE. ¢ CINCINNATI 32, OHIO§
COMMUNICATIONS FOR FEBRUARY 1945 o 2i
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SPRAGUE
CAPACITOR TYPES

Dry Electrolytics Paper—Mica
’ Power Factor Correction
High Voltage Networks
"Vitamin Q Capacitors

Radio Noise Suppression
Filters, etc., etc.

SPRAGUE
RESISTOR TYPES

*Koolohm Wire-Wound Power
Hermeticolly-sealed Wire Wounds
Bobbin Types

Voltage Divider Sections
Precision Meter Multipliers, efc,

#*T. Ms. Reg. U. S. Pat. Off.

7
Probably no type of Electricz}l-’Electronic component affords a greater

variety of selection for a given application than capacitors. Probably no
component is more susceptible to design changes to accommodate given
-conditions. Moreover, nowhere has engineering been moving faster in
developing new types, improving old types and, in general, changing past
conceptions of Capacitor usage.

That’s why proper Capacitor selection is no casual matter~and this, in
turn, is why we make the following recommendation to Capacitor users:

Werite today for a supply of Sprague Capacitor Sample Request Forms.
Then, as Capacitor applications arise, send full data to Sprague engineers
on these forms. Let Sprague consider all factors involved—both in the light
of long, specialized experience, and of the latest Capacitor developments or
adaptations which Sprague engineering may have to offer.

It takes no longer to buy Capacitors on this basis. Such service makes
them cost no more—and it frequently means important savings, increased
efficiency onyour productionline, and greater dependability for your product.

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

(Formerly Sprague Specialties Co.)

222 ¢ COMMUNICATIONS FOR FEBRUARY 1945
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Engineered to the needs of those services requiring reli-
able radio communinications, the Wilcox Electric Com-
pany 96C equipment represents an advanced stage of
design in the field of medium frequency, medium power
transmitters. Each unitis a complete, fixed-frequency 2.5
KW RF transmitter, for either telegraph or telephone oper-
ation in the range of 2-20 MC,

...IN RADIO
COMMUNICATIONS
EQUIPMENT

For many years, the quality of Wilcox communications appara-
tus has been relied upon by broadcasting stations, commercial
airlines and governmental agencies. Throughout the United
States and over the world flight schedules have been accurately
and safely maintained through use of Wilcox ground and aircraft
transmitters, receivers and control equipment. From the urgency
and new demands of war have been developed many Wilcox
improvements for the radio and radar fields. Now, and in the
future—look to Wilcox for all radio equipment needs.

A number of 96C Transmitters, combined with the 36A Rectifier and 50A Modu-
lator, furnishing plate power and high-level modulation facilities respectively, form
a flexible, multi-frequency station for either simultaneous transmission on a num-
ber of frequencies, or the selection of an individul frequency best suited to the par-
ticular communication problem. The use of an individual channel for each frequency
avoids the complications of frequency shifting mechanisms.

Manufacturers of Radio Equipment

\'A‘ | WILCOX ELECTRIC COMPANY, INC.

Fourteenth and Chestnut Kansas City, Mo,

COMMUNICATIONS FOR FEBRUARY 1945 e 23
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When Victory is ours, and Peace returns to the land . . . will |
YOU be snug in your own paid-for home—with security |
against illness, provision for retirement, education for your 1
children—all ASSURED BY BONDS?

Or will you be one of those “too busy” people 3 : g
who “meant to buy Bonds tomorrow”? Who =asm T
find themselves entering the postwar period ‘ =
empty-handed . . . facing the future with

uncertainty? The choice is yours. g
For, wherever you are, in the service, the
factory, the farm, the office, YOU and that R Sy
family you love so much can be provided ] 8.'0 g/l g 1=
for—or can be neglected . . . it’s up to you. (i AN ey L Vo -+
Yes, actually! It all depends on what you do. '

On what you do before the war’s over; on what you do, in fact, TODAY!

You must know by now that the best, the safest investment in the world—the one with the most

liberal terms—is United States WAR BONDS. What you may not know is that they are the

best insurance policy there is. If you regularly invest a percentage of your weekly income in
bonds—and also buy them with your savings or extra earnings, NOW—you can accumulate that .
very Nest Egg which spells security for your family . . . easily, painlessly, right away. And,

in just ten short years, you'll have 4 DOL.-
LARS FOR EVERY 3 you invest!

We guess that makes War Bonds just about
the best darn buy there is. You're helping
the boys to come home sooner—and you're
insuring a bright, safe future for those you
love. When you invest in Bonds, the full
faith and credit of the United States Govern-
ment is behind that future of yours!

g CTe==]=

if You Believe in America . . . BUY BONDS!

Here at Kenyon, we're proud to play our small role on the stage of a BIG
war. That's why EVERY Kenyen transformer used by our fighting forces
throughout the world reflects only the highest precision craftsmanship.
THE MARK OF EXCELLENCE Kenyon workers are doing their share—bringing Victory oloser by turn-
ing out top quality transformers uninterruptedly—and as fast as possible!

KENYON TRANSFORMER CO., Inc. w5 o

2¢ e COMMUNICATIONS FOR FEBRUARY 1945
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After ADOLPH and T0JO are ﬂ'ﬂ'T

The rig he left behind is due for a big change when
Gl Joe comes home. War experience has been an
‘‘eye opener’’ for him. From chassis to sky wire
many pre-war Ham outfits will undergo a major al-
teration and amazing technical advances will be put
into practice. Stimulated by training and experi-
ence gained in the armed services thousands of new
enthusiasts will swell the ranks of amateur radio.

When the gang goes back on the air again,

B . B L P A NP 0 s

CQ’ing, SS or DX; UNITED will be ready to serve the
Amateur with war-perfected Transmitting Tubes.
Since 1934 UNITED has specialized in engineer-
ing, designing and building Transmitting Tubes that
set the Quality Standard for the entire Radio Indus-
try. When performance counts UNITED Tubes pro-
vide a maximum of electronic efficiency—plus a
long and dependable life. Accept nothing less than

UNITED quality for your own tube requirements.

Order direct or from your electronic parts jobber.

MASTERPIECE OF SKILLED HANDS

NI D

ELECTRONICS COMPANY

=. o o D
NEWARK, 2 % INEW JERSEY

Transmitting Tubes EXCLUSIVELr Since 1934

S T e e e

e g G T
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Our Navy's PT Boats are driving
the war home to the enemy at high
. speed. They’re shooting straight to
Rl the mark ! They’re demonstrating the
power of American ingenuity and industry to
the Jap war lords!

Eastern is serving on board these scrappy, hard-
hitting PT Boats. Eastern equipment helps them
carry out each assignment—swiftly and surely.
Amplifiers, only a few short years ago, were
thought of mainly in connection with sound sys-
tems. Today, they are an important part of many
cssential war instruments.

Eastern is proud to utilize its enginecring and
production facilities in the war effort . . .
that its war-time experience will result in better-
than-ever post-war sound and electronic equip-

certain

ment. Until the victory is won, Eastern will con-
tinue to devote all its resources to the design and
manufacture of war equipment. To aid the war
effort, our engineers are available for consultation
on any amplification problem you may have.

On request, we shall be glad 10 forward brochure
containing the first of u series of articles covering tech-

nical phases of interest on sound amplification prepared
by our engineering staff. Ask for Brochure 2.¢

<

EASTERN AMPLIFIER CORPORATION
794 East 140th Street, New York 54, N. Y.

26 e COMMUNICATIONS FOR FEBRUARY 1945
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“SpAN AMERICAN USES EIMAC TUBES

Final amplifier of typical P.A.A. R
ground station showing Eimac
2000T tube, Eimac Vacuum Con-
" densers and Eimac RX 21 rectifiers.

Werite for your copy of Eleco
tronic Telesis—a 64 page book-
let fully illustrated — covering
fundamentals of Electronies
and many of its important
applications. Written in lay-
man's language.

Pan American World Airways, which has done
so much to advance the war-time goals of the
nation, has just announced a plan for a new
service to South America. Employing a fleet of
stratosphere planes, carrying 108 passengers,
flying at more than three hundred miles an hour,
Pan American proposes to take travelers from
New York to Rio de Janiero in less than twenty
hours instead of the present sixty-six hours,
charging $175 for the trip, as against the cur-
rent rate of $491.

Pan American Airways and all its associated
and affiliated companies, which comprise the
P.A. A.World System, have been using Eimac
tubes in the key sockets of all ground sta-
tions for a number of years.

Because of the extensive operations of
Pan American World Airways, these tubes
have been subjected to about every test pos-
sible — altitudes; ground level; extremely
cold climates and high temperatures found
at the equator; conditions of high and low
humidity; and in some instances, when new
bases are being built, perhaps somewhat try-
ing power conditions. The high regard
which P. A. A. engineers have for Eimac
tubes is clearly evidenced by their continued
and more extensive use, as the years roll by.

The fact that Eimac tubes are the number
one favorite of the commercial airlines i1s
important evidence to substantiate the oft

- repeated statement that “Eimac tubes are

first choice of leading electronic engineers
throughout the world.”

Follow the leaders to

EITEL- McCULLOUGH, INC., 947 San Mateo Ave., SAN BRUNO, CALIF.

PLANTS LOCATED AT: SAN BRUNO, CALIFORNIA AND SALT LAKE CITY, UTAH
Export Agents: FRAZAR & HANSEN, 3o0r Clay Street, San Francisco, California, U. S. A.

. - COMM I ION
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A HEAVY WIRING HARNES

by a Wire Manufacturer

MNMWMW:,MR-\: >

7

helps solve your manpower problem

Use Lenz Laced Wiring Harnesses, constructed of approved types of color
coded insulation to speed up your assembly operations, and release manpower
for other work on the assembly line.

The Lenz organization, manufacturers of radio and instrument hookup,

has the experienced personnel that can produce these harnesses with

meticulous care and regard for precision, to meet your exact specifications.

Quotations will be gladly furnished on receipt of sketch and specifications.

IN BUSI&ESS SINCE 1904 LENZ ELECTRIC MANUFACTURING co-

1751 North Western Avenue .

Chicago 47, Illinois

76228-M
2§ e COMMUNICATIONS FOR FEBRUARY 1945
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LONGRATULATIONS.

lN your wholehearted support of the
Payroll Savings Plan, you are doing far
more than backing the most valid system
of war financing —and building a power-
ful dam against the onrush of dangerous

inflationary dollars.

By encouraging the all-out participation
of your employees in this greatest of all
savings plans, you are helping to create a
sound economy for post war days.

With this same plan, you are assisting
working America to build a mainstay
against the inroads of unemployment
and want —to save for homes, educa-

BOTH YOUR FINE

AND FORESIGHT ON THE PAYROLL SAVINGS PLAN

tional advantages and old age comforts!

You and ybur employees, through mutual
cooperation in this forward-looking plan,
are gaining a new and closer understand-
ing—the cornerstone of a firmer, mutually
profitable relationship!

National benefits, too, follow the “All
Out” effort you are making! The pros-
perity of our United States rests on the
economic stability of both management
and labor. Your Payroll Savings Plan is

working constructively toward the assur-
ance of both!

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

COMMUNICATIONS

This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Adwrti.ting,cau"a.,
30 e COMMUNICATIONS FOR FEBRUARY 1945 .
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The raw product comes from

Brazil. As a result of interplay

of elements — over possibly
millions of years — Mother
Nature endowed the raw

quartz with the phenomenon
of PIEZO-ELECTRICITY

c rystals were applied, before the war, on a small scale mainly in trans-
mitters and in supersonic television. Today, the crystal is the heart of all

communications equipment of the armed forces. Crystals are used in the

air, on the ground, on the sea and under water.

American inventive ingenuity made possible a mass production technique
which enabled this probably youngest of all industries . . . to produce tens
of millions of this critical component.

Crystals of all types . . . for frequency control or for supersonic applications

. . . plated or pressure mounted . . . in hermetically sealed or in plain
holders . . . are manufactured — in two most up-to-date plants — by
TELICON Corporation.

SUPERSONICS - RADIO - ELECTRONICS
TELEVISION

FOLLOWING VICTORY

TELICON
305 E. 63rd St Coiporalion NEW YORK 21, N.Y.

COMMUNICATIONS FOR FEBRUARY 1945 o JI
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.|

THE HAMMARLUND MFG. CO., INC. 460 W. 34" ST, N.Y.. |

€STABLISHED 1910 MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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LEWIS WINNER, Editor

; . o FEBRUARY, 1945 o E

eup of the }C OTT e 1t's  front.|

The RRU recording enit st the war front

E
i
i
WAR CORRESPONDENT’S i

ECORDER AT BBC

by W. J. LLOYD and D. E. L. SHORTER

1 t t
London. England 1 t 1 t tr
rv t dhere t 1
NOR feont-line orting by | recorded terial thout returnin lity recording star 1
WRr corresponidents, a sis t 1S
hghtwelght di v re lin E . { t
. devel Adju is rat
ave been roduced to a minin
\lthough these¢ requirements are  on 107 alumir liscs witl n N
I cellilos T ) 11 th Cutte 1 to a 1ta
rpes 8f tape recorders, it {x a bt A\s thé equipment was primanily in t |

ifheult Yo make use of portioris of the  tended for speech only, advantage was f - tl
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this lid can then be closed for protec-
tion from rain or debris. A motor is
then wound and a single motor knob
is turned. An amplifier switch is then
snapped on, cutter-head is lowered and
the commentary can begin. A warning
hight indicates that about 15 seconds
remain before recording will be cont-
pleted. When this 15-second period
expires, an automatic trip shuts oft
the recorder. To interrupt recording,
a stop button can be depressed. Three
minutes of talk arc provided on the
disc, a period which has been found
long enough for most dispatches from
the front.

In view of the weight of the re-
corder, it was necessary to judge the
weight of the allied equipment which
has to be carried by the correspon-
dents. A man can normally carry
thirty-five pounds with reasonable ease
for a moderate distance, but if the
weight is increased to fifty pounds
considerable difficulty would be ex-
perienced in carryving it for even short
distances under active service condi-
rions. After completing our recovder

k

Figure 3
Threc-stage amplifier circuit using low consump-

tion pentodes in the first two stages, and a
quiescent push-pull pentode in stage three.

[ ]

model, we found it, the batteries, and
12 discs to weigh 42 pounds. This has
been reduced to 40 pounds. The shape
of the case, as well as its weight,
makes a great deal of difference to
the ease with which it may be carried.
The best practicable proportions were
found to be 16”7 x 137 x 10/

The unit’s lightness and small size
make it ideal for recording in aircraft.

A spring motor was found to be the
only satisfactory drive for the turn-
table, since an electrically powered
motor required batteries which added
too much weight to the project. No
commercial phonograph motor was
found capable of supplying the torque
necessary to overcome the drag of ap-
proximately 10 ounce-inches imposed
by the recording cutter. ( The stand-
ard phonograph record drag is about
4 ounce-inches). It was therefore nec-

essary to experiment with various upon to replace the parallel tracking}
~ .
Figures 4 (left) and § (below)
Figure 4, underside view of recorder. Figure 5, amplifier and
battery box.

L3 el R At gt A
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mechanical systems. In the early ex-|
periments a commercial clockwork]
unit was used; the spring barrel was
modified to include the two springs in
parallel, instead of the normal series
link. This provided about twice thel
normal torque at the expense of run-
ning time. Since, however, the motor
was designed to replay three 12”7 rec-!
ords without rewinding, there was still
ample time for recording on a 10~
disc. With this information as a basis}
of design, we then approached a man-|
ufacturer. With his aid we secured a!
special motor capable of maintainingE
three and a half times the normalj
torque for approximately 250 revolu-
tions of the turntable, which at thet
standard rate of 78 rpm, corresponds.
to a recording time of about 3 minutes.
The normal type of handle was unsuit-
able as i1t had to be removed after each
recording session. A new handle was}
developed therefore, this one foldec
back into a recess when carrying.

\ pivoting arm method of trackingg
the head across the disc was decidedj

SOUND ENGINEERING|
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yystem. Originally a leadscrew drive
was adopted using an O.B.A4. standard
thread, but later this was improved to
1 buttress thread having the core diam-
eter and pitch of a 5/16” Whitworth
tandard. The leadscrew is driven by

spring-loaded rubber-faced disc and
Wheel at right angles from one of the
inotor layshafts.

The form of the knife-edge to en-
'gage with the leadscrew necessitated
some experiment as the leadscrew
‘'ormed a chord to the arc of travel of
‘he cutter-arm. This blade is fixed to
he end of a leaf spring, the other end
»f which is attached to the lower end
f a pillar, which forms a bearing in a
hase attached to the motor board. The
tutterarm is carried on two pivots
mounted on the top end of the pillar,
nd also rests on a slide which can be
‘noved vertically in order to raise and
ibwer the cutter-head by a cam on the
irontrol shaft.

' Figure 5 shows some of the detail of
‘he control mechanism. The control
‘mob has a free wheel device inside
'vhich permits the shaft to be turned
‘n a clockwise direction only. Fixed
In the shaft are three cams and a
'pring. The first cam in the off posi-
‘fon holds the governor pad of the
thotor hard on to the fricticn disc,
Ireventing rotation. When the shaft is
flirned through 180° to the on posi-
fon, the cam actuates the spring
"I;aves of two micro-switches which
lose the battery circuits, thus switch-
g on the amplifier. (There is no
ppreciable delay in warming up).
lhe action of turning the shaft clock-
Ifise winds up a spring which stores
shergy for returning the shaft to the
iff position when released. The shaft

held in the on position by a second
gl\m which has a pin engaging with a
flot in it. The pin is carried on a trip
fiver which may be moved out of en-
rgement either manually by depress-
g a button on the control panel, or
hitomatically, when the cutter head
aches the inside of the record. Auto-
atic tripping is effected by a leaf
lring, connected with the tracking

chanism, pushing against the end of
e trip lever. An initial tension is
ven to the return spring to insure
ile mechanism returning fully to the
if position. A third cam raises the
tter head by means of the slide pre-
usly mentioned. The spring arm
rrying the knife edge passes over
is cam, which, when in the off po-
ion, disengages the tracking mecha-

Figure 7
IiCIoseup of the recorder control mechanism.

i\UND ENGINEERING

nism. The red warning lamp, which is
operated from the amplifier batteries,
lights up the instant the spring arm
makes contact with the trip lever.

A light and sensitive cutter head is
necessary. Various phonograph pickup
assemblies were tried as cutter heads.
A piezoelectric type was finally
adopted. The crystal holder is designed
to give the replay needle the large
trailing angle necessary for the repro-
duction of discs. When used for re-
cording, however, this angle is far too
great and in order to obtain the cor-
rect degree of trail, the shank of the
cutter is bent. Sapphire-tipped cutters
were used, they were found to last
longer than steel cutters, although
careful handling is essential. To ac-
comodate emergencies, six spares are
supplied with the unit. The inclined
axis of rotation of the stylus, coupled
with the bending of the sapphire
shank, results in a complex mode of
vibration of the sapphire tip. Any dis-
tortion introduced by this effect, how-
ever, is negligible for the present
purpose.

A unit method of construction was
adopted to facilitate the servicing of

Figure 6
Underside view, with amplifier removed.

the equipment in the field. Any one of
the three main units, motor, amplifier,
or battery box, can be replaced if
faulty with the aid of simple tools and
returned to base for service.

Plastics were used freely in the de-
sign, but, in some cases such as the
cams, metal reinforcement was found
necessary. The motor board is of plas-
ticised linen, and the various units are
mounted on it.

The motor board is fixed by four
wing nuts to a strip metal frame, resil-
iently mounted inside the wooden case.
Wood was chosen for the case to save
weight. Metal reinforcements are fit-
ted to each corner on the outside,
while further strength is given by cor-
ner brackets holding the resilient
nmountings.

Electrical Equipment

Two types of microphone have been
used with this equipment. One of these

(Continued on page 68)
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{IMPEDANCE  BRIDOE

Yk A
200
At 5

[ peach AR
i *

Figures 1 (right) and
la (left)

Figure 1, basic bridge

networks for measure-

ment  of  resistance,

capacitance and induc-

tance. Figure la, the

completed general-pur-
pose bridge.

A GENERAL-PURPOSE
IMPEDANCE BRIDGE

M P L

SWITCHING

by P. M. HONNELL

Lt. Cel., Signal Corps
U. S. Military Academy

HE uscfulness of the general-pur-
pose impedance bridge for routine
laboratory measurements at audio
frequencies is well known. Although its
accuracy is generally not as high as that
of specialized bridges designed for the
measurement of specific circuit para-
meters, the compactness, versatility, and
reasonable cost of the general-purpose
bridge far outweighs this limitation.
The general-purpose bridge is in reality
three bridges in one since 1t must pro-
vide networks for the measurement of
resistance, capacitance, and inductance.
Three basic bridge networks suitable for
these measurements arc shown in Iigure
1. To reduce the number of component
parts of the impeaance bridge to a mini-
mum, it is apparent that some means
must be provided for switching between
these three basic bridge circuits. Al-

C

though the literature is replete with de-
scriptions of bridge circuits, there are
few references to suitable methods of
achieving this end.

This paper describes a simplified cir-
cuit which does not require complicated
or special switches to change from one
hridge circuit to the other.

The Circuit

The complete bridge circuit is shown
in Figure 2. It comprises two adjustable
resistive arms A and B; an adjustable
capacitive arm C; and a continuously
variable resistive arm D. The variable
resistances Rs and R, are provided for
balancing the loss components of capaci-
tors and inductors under measurement.
The shielded transformer isolates the out-
put circuit electrostatically {from the
bridge circuit. The remaining jacks,

The opinions expressed in this paper
must not be construed in any way as
reflecting the official views of the War
Department.
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binding posts, switches and shields ar
sclf-explanatory.  The following pars
graphs outline the operating procedur
for specific  parameter  measurement
with this bridge circuit.

Resistance Measurements

For d-¢ resistance measurements, tk
a-c¢/d-c switch is thrown to d-c, and
appropriate value of battery applied {
the input jack of the bridge. The micre
ammeter is used for indicating the di
halance, the sensitivity switch being use
to protect the instrument during the i
it1al stages of the balancing adjustment
The unknown resistor is connected to tt
R« binding posts ; adjacent decade switd

C is set on [Rx|; 4 and B arms set !

a suitablq value (by trial, if necessar
and continuously variable arm D a
Justed until the bridge is balanced.
For a-c resistance measurements, t
battery is replaced by an oscillator of t
desired frequency and 1 to 10 volts oy
put; the a-c/d-c switch is thrown to a-
and a pair of headphones or an ampl
fier with an output meter is connected

INSTRUMENT DESIGN AND APPLICATIC'
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SWITCHES

HESE low-capacity space-saving switches are
used singly and in groups.

In shops and laboratories, by experimenters and
by manufacturers these Centralab switches are
becoming increasingly popular.

They are particularly adapted to broadcasting,
receiving, public address, test instruments and
individual uses.

These Centralab switches are available in ten
different combinations including positive and
spring return action types with either shorting or
non-shorting contacts.

Be sure to specify “CENTRALAB" when ordering
Lever Action Switches.

PRODUCERS of Variable Resistors;
Selector Switches; Ceramic Capac-

itors, Fixed and Variable; Steatite In-
sulators and Silver Mica Capacitors.
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the output jack for indication of balance.
The bridge arm settings are the same
as for d-c measurements.

Capacitance Measurements

For capacitance measurements, the un-
known capacitor is connected to the C,
binding posts; decade switch 4 adjacent

to these posts is set on |[Cy|: decade

capacitance C is set on 107 1077 or 10
farads; decade B on a resistance value
(by trial if necessary); and the con-
tinuously variable arm D is adjusted for
balance.

The loss component of the unknown is
balanced by either the variable resistor
R. (for capacitors with low losses) or
the variable resistor R, (for capacitors
with high losses). IFor some conditions,

Figure 2
The simplified circuit for the general-purpose
bridge.
°
cither resistor may be used and a balance
still obtained.

Inductance Measurements

Inductors are measured by connecting
them to the L, binding posts; setting the

adjacent 53 decade switch on [L«|; and

using appropriate values of the A and C
decades. Balance is obtained by varying
the D arm. The coil losses are balanced
by either the Ry or R, variable resistors
(for low-loss and high-loss coils, respec-
tively).

Summary of Settings
Only the decade switches are required

—
MEASUREMENT BRIDGE ARMBREIRTINGS BRIDGE NETWORK
DTN | i PG ) PR NS L eI
RESISTOR OHMS | OHMS OHMS| O | o
R 1orus lorms | R lorms lors | o=
Re OHMS [OHMS @ OHMS| O [OHMS
FA BALANCE FOR
PACITO
CAPACITOR ors| R Jors| toss
DS Rs or Rp
L] — 1T -
F
A BALANCE FOR
R INDUCTOR
INDUCTOR  [loHMS B [OHMS | toss winw
’ % RgorR, ,
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for switching between the three bridge!
circuits shown in Figure 1. This greatly
simplifies circuit wiring, and minimizes
scurces of errors due to stray inductive
and capacitive couplings between the
bridge arms since such stray couplings are |
therchy kept to a low value. ‘-
A summary of the foregoing settings|
of the bridge arms for the various para-|
meter measurements, together with the!
corresponding bridge networks appears inl‘
Table I. Due to the symmetrical physical
arrangement of the bridge (Figure 2),!
reierence to this summary of settings|
hecomes unnecessary after a few typicalI.
measurements have been made, since the
proper settings are learned quickly.

Numerical Results of Measurements

|
i
l
After the appropriate settings of the!
decade and variable arms have been|
made for null output, or balance of the!
bridge, substitution must be made in the
proper equation of balance to obtain nu-
merical values for the unknown para-
meters under test. These equations of
balance are given in Table I, and apply
to the corresponding three bridge net-|
works which may be set up on the im-|
pedance bridge according to the method|
outlined in Table I. In many cases, this}
substitution in the balance equations can',l
be completed mentally, since the A4, B!
and C arms are in powers of ten, and the
variable arm D is direct reading. (The
equations in Table IT are of course per-
fectly_ general, and apply to the corre-|
sponding bridge networks shown.) |

Although the bridge is not quite direct
reading in the sense that substitution in
an equation is required, compensating ad-
vantages of this arrangement should not

J

. .. Figure 3
Table I, with bridge arm settings for measure-
ment of resistance, capacitance and inductance.

y |
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70 Types
PLUGS & CONNECTORS
SIGNAL CORPS « NAVY SPECIFICATIONS

Types : PL
50-A 61 74 114 150
54 62 76 119 159
55 63 77 120 160
56 64 104 124  291-A
58 65 108 125 354
59 67 109 127
60 68 112 149

PLP PLQ PLS
56 65 56 65 56 64
59 67 59 67 59 65
60 74 60 74 60 74
41 76 61 76 61 76
62 77 62 77 62 77
63 104 63 104 83 104
64 64

NAF
1136-1 No. 212938-1

Other Designs to Order

FOR VICTORY

Remler is equipped for the mass production of many types of
radio and electronic devices from humble plugs and connectors
to complete sound amplifying and transmitting systems. In-
genious production techniques contribute to Remler precision,
reduce costs and speed up deliveries. e The Axis is on the run

and final Victory is in sight. Let us help you finish the job. ’j;

Wire or telephone if we can be of assistance

REMLER COMPANY, LTD. - 2101 Bryant St. - San Francisco, 10, Calif.

REMLER

SINCE 1918
-ﬁnnounciny & Communication fga:}ament

COMMUNICATIONS FOR FEBRUARY 1945 o 39 i

www.americanradiohistorv.com



www.americanradiohistory.com

PARAMETER

.-

BRIDGE NETWORK

EQUATIONS OF BALANCE

RESISTOR

CAPACITOR

CAPACITOR

_CD, ]
B I +(WCRs)?

q.o BRs L+ (WCRSP
X~ D (WCRg)
|

Qx=WCx RX:Q)TRS-

CAPACITOR

'QXE w CxRx

CD 1+ (WCRP?
B (WcRp)2

BRp, |
I +@CRp)2

Rx=

= WcCRp

CAPACITOR

be overlooked: Since the ratio arms are
adjustable, the range of the bridge is
very great, particularly as to loss balance
over the frequency range of the bridge;
the bridge arms may be adjusted for
greatest sensitivity or case of balance,
depending upon the magnitude of the
parameter under test; and finally, but not
the least important, it is possible to com-
pute both the cquivalent series and par-
allel combination of inductors or capaci-
tors under test and their loss compounents,
thus providing great versatility to the
measurements.

Equations of Balance

Since a capacitor with losses may be
considered either as a capacitance and
resistance in series, or a capacitance and
resistance in parallel, and since these com-
binations may be halanced on the general-
purpose bridge with either the resistance

40 e COMMUNICATIONS FOR FEBRUARY

Figure 4

Table II, with equations of balance for resistor
and capacitor measurements.

R in series (or the resistance R, in
parallel) with the bridge capacitance
standard arm (C there are four different
combinations possible for this measure-
ment. Thus, there are four capacitance
bridge equations of balance. Likewise,
there are four possible equations of bal-
ance for inductor measurements. For-
tunately, there is only one resistance
bridge equation, making a total of nine
equations of balarnce. These bridge cir-
cuits and their exact equations of bal-
ance, together with the expressions for
the Q« of the parameter under measure-
ment, are listed in Table Il (a) to (1).

Resistance Bridge
In Table II (a), we have the IWheat-

1945

WAAAML amaricanradighictans com
e AAAAA —HRHC S H-AEHO R v=

stone bridge equation of balance for Ry |
that is applicable to both direct and al-
ternating current measurement of resis-
tance. (It is, in fact, possible to place
a battery and oscillator in series to the
mput jack thus facilitating a quick change
from d-c to a-c resistance measurements
when this is desired.)

Capacitance Bridges

The series resistance bridge appears in
(b) of Table II. Here an unknown ca-
pacitance Cx and resistance R, in series
(or a capacitor with losses represented
in this manner) are balanced with the
resistance R. in series with the standard
capacitance arm C. Note that the testing
frequency is absent from the balance equa-
tions for C« and Rs, although of course
present in the expression for Q. Since
R. varies from a nominal maximum value
to zero ohms, this circuit is usually most

INSTR''MENT DESIGN AND APPLICATION |
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COPPER
SULPHIDE

SINCE 1923

SELENIUM

T R e I o e Y L T

| B-L METALLIC RECTIFIERS

from Milliwatts to Kilowatts

If you have an A. C.-D. C. conversion many years. They are reliable, efficient,
problem, let B-L engineers help you. We designed to get your job done right!
| have successfully produc.ed man.y appli- No matter what rectifier applications you
ances formerly thought impractical. are considering, B-L will be glad to work
B-L Metallic Rectifiers have been favor- with you. Selenium and Copper Sulphide

ably known to the electrical industry for Rectifiers for all needs are available.

Write today for Bulletin R-41le giving full details about B-L Selenium Rectifiers.
Bulletin R-38e¢ for full details about B-L Copper Sulphide Rectifiers.

COPPER %BLm

METALLIC SELENIUM
SULPHIDE RECTIFIERS

SINCE 1923

5 THE BENWOOD LINZE COMPANY
3 1815 Locust Street . . . St. Louis 3, Mo.

i DESIGNERS AND MANUFACTURERS OF COPPER SULPHIDE AND SELENIUM RECTIFIERS,
BATTERY CHARGERS, AND D.. C. POWER SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT.

=
et =
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PARAMETER | = "“BRIDGE - NETWORK EQUATIONS  OF BAtANC;E;:Tg:?e:-
I
R y C Ly= ACDWZ
g Ap (WcRre?
() INDUCTOR "l @' " R T
wL |
LxRx D Qx= RXX = o
LxX=ACD
A
Ry = A D
Q) INDUC TOR 1l X~ "Rg
RX Qy = Rx _ |
Ly X= W Ly - WCRg
c %, Re Lx =ACD
A
~ A D
(n) INDUCTOR o p—(~ %) I R =
Ly D Qx;le;(x._: WCRp
5%
= 1+ (WCRp2 |
Lx=ACD T ‘
2 |
(i INDUCTOR i f—(R)— rx=22 - [+ (werps] |
QwaRI)_(X = (.UCRP l

advantageous for high Q¢ measurements.

The 117ien' bridge is given in (¢) of
Table 1. Here an unknown capacitance
C. and resistance R: in parallel (or a
capacitor with losses represented in this
manner) are balanced by the same im-
pedance-bridge circuit as in (b). That
15, the resistance Rs in series with the

standard capacitance armr C provides the
loss balance. Note that there are now
frequency terms present in the balance
equations. As in (b), this arrangement
is most suitable for high Q. measure-
ments. If Qx> 10, then the equation for
C. in (b) may be used with less than
1% error; that is, the {requency term

secondary T\ \ secondary
shields
a . ®
winding
spacers .
- Figures 5 (above) and
S\ 6 (left)
e A\ Figure 5, Table II
‘ core with equations of bal-
I =N ance for inductor meas-
, — —- urements with general-
:nl- A _1‘\\‘ _ purpose bridge. Figure
s \ =N\ _ 6, the shielded bridge
CU’(-OWG)’ oA R N transformer.
view ; = = 1=
. . ! ) . °
outer primary shield inner primary shield
primary
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in C: is then inappreciable. It is, ho
ever, of importance in the equation 1
RS‘

In (d) of Table 1] we have an inve
sion of the [Vien bridge, where an u
known series combination of a capa
tance C, and resistance R. are balanc
with the resistance R, in shunt with t
standard capacitance arm €. Frequen
terms appear in the equations for b:
ance. Since the resistance R, is varial
from a nominal maximum value to ze
ohims, the circuit is best adapted to I
values of Q. in which case the fj
quency term hecomes important in t
equation for C;, and unimportant in I

The parallel resistance bridge is pr
sented in (¢) of the Table. No tert
involving frequency appear in the b:
ance equations for Cz and Ri; and it
likewise most suitable for low Q, valud

Inductance Bridges

The well-known Hay bridge for tp
measurement of inductors appears in (
of Table II. Here the unknown consis
of an inductance L, in series with a 1

(Continued on page 81)

.Mt is interesting to note that although 1
literature calls the circuits in (b) and (¢) -
Series resistance and the 'Wien bridges, resp|
tively, the actual physical devices in hoth ¢
cuits may the same general purpose bric
arms and unknown capacitor with losses.

INSTRUMENT DESIGN AND APPLICATI(
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RAYTHEON VOLTAGE STAB

INSURE ACCURATE
OPERATION of
ILECTRICAL EQUIPMENT

' Stabilize Varying Input
\Voltage Within 2 Cycles
| to

'Constant Output Voltage
at =2 of 1%

Raytheon Voltage Stabilizers, in-

corporated into electrical equip- ENDBELL

MODEL

N rusle ATy teda e
=4 EONE !

ment, insure accurate, depend- : w

able operation by providing
stabilized A. C. voltage to 4= 14 of
®  1%. They are available in three

=" 05CILLOGRAM NO. 0808344
RAYTHEON MFS. €0,
WALTNAM; MASS.
w . ' v

designs ... uncased, cased and

endbell...to meet every instal- T ke ] - \
Y _y\\\‘\\(_\\\{\\\\\\l, \.'«,,\a‘A‘.\V\y\i\"
B e VYA

lation requirement whether it is
to be built into new equipment NN
| orproducts already in use. Entire-

ly automatic in operation, it is TIME CONSTANT

|

ideal for equipment in un-
attended locations.

Write for Bulletin DL48-537. It
gives the complete story.

Transient changes in output voltage
result from wvariations in line voltage.
These transients disappear entirely in
6 cycles. The major effect of the transient
recovery is practically complete in 2
cycles. These changes are not evidenced
on a volt meter of normal characteristics

- g\:‘
!L in the Raytheon radio program: “MEET YOUR NAVY", every Soturday night on the Blue Network. Consult your local newspaper v

RAYTHEON

MANUFACTURING COMPANY

Electrico! Eauipment Division

190 WILLOW STREET,
Devoted to research and manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers.

WALTHAM, MASS.

and their behavior is usually unimpor-
tant. Transients resulting from connecting
or disconnecting the load require some-
what longer time for recovery. Smaller
changes in load cause proportionately
smaller transient disturbances in output
voltage.This characteristicis shown abova.

for time and station.

The coveted Army-Navy “’E”, for
Excellence in the manufacture of
war equipment and tubes, flies
over acll four Raytheon Plants
where over 16,000 men and wom-
en are producing for YICTORY.
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A REPORT ON THE

WINTER TECHNICAL MEETIN

Highlights

of

Papers

Presented

Moseley;

Gorham,

Rouse and Zah!l

; Crosby; Piercae

Burrows

and Decino:

and Murdock

INSTRUMENT APPROACH AND
LANDING SYSTEMS

REVIEW of the history of aero-
A nautical instrument landing devel-

opment and an analysis of the prin-
cipal features and standards of the sys-
tem which have been adopted, was offered
by Lieutenant-Colonel F, L. Moseley of
the Air Technical Service Command,
Wright Field,

Colonel Moseley stated that instrument
landing development work actually began
in 1928 under the auspices of the Guggen-
heim fund.

He revealed that three general classes

Youne o

HORIAL I

by LEWIS WINNER

Editor

of systems have been developed . . . com-
pass guiding station (/legenberger) ;
glide path-localizer-marker (Bureau of
Standards, Bendix, Air Track, Sperry,
Navy, present AAFR systems, Lorenz) ;
and talk-down methods, involving radio
location of the amrcraft and issuance of
necessary corrective instructions to the
pilot by radio communications,

Recently the air services have been con-
centrating on localizer-glide path-markers,
said Colonel Moseley. Here a locali-
zer (operating on 110 mc) gives runway

Figures 1 (left) and 2
(below)

Figure 1, fundamental
radiation pattern of a
localizer. On-course
line is defined as a
condition of -equality
between two patterns
modulated at 90 and
150 cycles respectively,
Figure 2, loop pat-
terns. Upper left, g,
basic circular loop pat-
tern; right, b, clover-
leaf pattern; and center
below, ¢, final pattern,
the sum of two pat-
terns.

guidance, markers check distance frc
the runway, and a straight line glide p
(operating on 300 mc) controls desce
to visual contact.

Describing the localizer, Colonel Mos
ley said that it divides the area arou
the field into a right hand (designat
blue) and a left hand (designated yellow
portion, providing a sharp course li
down the runway between the blue a
vellow halves of the arca. There are s
radio-frequency channels used to perm
simultaneous operation of a number .
facilities in congested areas.

The glide path provides a straight li
of descent beginning about 20 miles fro
the field, said Colonel Moseley. For th
purpose, three radio-frequency channe
are provided, suitably paired with the si
localizer channels through a commo
chammel selector switch in the aircraft,

Colonel Moseley pointed out that marl
ers are located at 45 miles, one mil
and at zero distance from the edge ¢
the field. He said that each marke
comprises a low power 75-megacycle tone
modulated transmitter emitting a ton
and keyed at a rate associated with it
location.

A single frequency fixed-tuned receive
in the plane receives the marker signal:
This receiver is fitted with an outpu
relay connected to a marker light o
the instrument panel. Colonel Mosele
said that newer models of the receiver
include an audio output channel providin},
the pilot with an audible indication ¢

G s ] B

LOCALIZER PATT.ER; I;ROM CARRIER
LOOP ONLY-FLATTENED BY ¢

PARASITC ACTION OF SIDE o if ... POWER TO CARRER LOOP.
BAND LOOPS, iy
e or .a_,-o?&.z‘_‘ \_...
S A
AN
/ Vol
oot i
AN
oS o
NN
5"/ MAIN GROUP PATTERNS-—
JEEe i Ss” POWER TO CARRIER AND
— SIDE BAND LOOPS.
==

SIDE_BAND PATTERN - NO
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KE“HG RELAY

... for Aocraft and &I,
| Othen rpplications

Here is convincing proof that a keying relay
does not have to be complicated to be efficient.
In fact, just the reverse! Actually, the extreme
reliability with which Struthers-Dunn Type
78CCA100 Relay holds its adjustments is the di-
rect result of its new snmphﬁed and rigid design
which utilizes an absolute minimum of parts.

Originally made for aircraft use, it weighs
little, is exceptionally sturdy, and has all parts
| readily accessible. Tests show a minimum life
of five million operations.

The Relay has seven poles, including one
double-throw pole which handles high-voltage
| radio frequency currents by means of a vacuum
| switch. All high-voltage parts are rounded to
.| reduce corona.

Write for complete details, or get in touch
| with your nearest Struthers-Dunn Field Engineer.

AV W I AN % s

1

‘ STRUTHERS-DUNN, Inc.
1321 ARCH STREET PHILADELPHIA 7, PA.

DISTRICT ENGINEERING OFFICES: ATLANTA . BALTIMORE . BOSTON . BUFFALO . CHICAGO . CINCINNATI . CLEVELAND
DALLAS . DENVER .« DETROIT . HARTFORD . INDIANAPOLIS . LOS ANGELES « MINNEAPOLIS . MONTREAL
NEW YORK . PITTSBURGH . ST. LOUIS « SAN FRANCISCO . SEATTLE « SYRACUSE -« TORONTO « WASHINGTON
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his position with respect to the markers
along the localizer course.

Discussing  the glide-path indicator
Colonel Moseley said that it has an alarm
circuit which keeps the needle at full
scale fly-up position whenever the glide-
path signal is not being received. This
feature, he said, prevents the pilot from
tlying with his ncedle perfectly centered
on a non-existent and therefore highly
dangerous path.

In Figure 1 appears the fundamental
radiation pattern of the localizer. Ex-
plaining this pattern, Colonel Moseley said
that the on-course line is defined by a
condition of cquality between two pat-
terns modulated at Y0 and 150 cycles re-
spectively. These frequencies are sepa-
rated by filtering and rectified differen-
tially to produce a zero center type of
indication.

In the localizer system, said the Colonel.
an unmodulated transmitter feeds through
a balanced line to an r-f bridge where
the power is divided and fed to a pair
of lines which form a part of a mechani-
cal modulator system. A pair of paddle
wheels are driven by a synchronous
motor, he said. These alternately tune
and detunc circuits which are closely
coupled to the pair of transmission lines
and thus vary the r-f power transmitted
by them. One paddle wheel carries three
blades, the other, five, producing modula-
tion frequencies of 90 and 150 cycles
respectively, on the lines feeding to the
output bridge, he explained. Thus eacl
modulated line contains carrier and car-
rier plus and minus the modulation fre-
quency. In addition, he said, the output
bridge is connected so as to cancel out the
carrier voltages on the two modulator
lines, feeding the remaining  sidebands
to the two outer loops of the hasic three-
loop antenna array.

Analyzing the center loop signal, he
said that the presence of the two outer
loops modifies the basically circular loop
pattern to the dumbell shape, as shown
in Iligure 2a (the carrier and sideband
pattern).

In Figure 2b, we have a cloverleaf
pattern produced by two outer loops,

Figures 3 (above, left)
and 4 (right)
Figure 3, localizer
equipment that can be
shipped by air. Figure
4, marker transmitter
in a jeep.

radiating sidebands only, being separated
approximately 165°. In Figure 2¢, we see
the final pattern, the sum of the two pat-
terns. Colonel Moseley said that increased
pattern sharpness is obtained by the use
of additional pairs of loops spaced out
at_the sides of the array and radiating
suitably reduced amounts of sideband
power. .
Recently developed localizer equipment
designed for transportation by air ap-
pears i Figure 3. Colonel Moseley said
that when this equipment is dismantled
it can be mounted in two trailers of a
size suitable for shipment in cargo-type

aircraft. The antenna system in this
localizer uses balanced V-type dipoles
backed up by parasitic V reflectors.
Colonel Moseley said that the overall

pattern produced by this equipment is
of the two-course type with the rear
course suppressed approximately eight db
below the front course,

Describing the marker transmitters
Colonel Moseley said that they are in-
stalled in a waterproof housing which is,
mounted on the rear of a jeep, Iigure 4.
Here we have a small gasoline engine
power supply, and a marker transmitter
of approximately 2 watt provided. This
unit is provided with a control switch
marked  Boundary-Middle-Outer which
permits the operator to sclect the modula-
tion frequency and keving rate associated
with each of the marker positions, ex-
plained Colonel Moseley.

Colonel Moseley pointed out that for
control and supervision, all units of the
portable system ,are connected together
and to the control tower through a group
of low-power f-m reccivers. These are
similar to those used for cars, and can
he operated off either dry batteries or a
generator and battery circuit of a car.
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localizer receiver we have

In the
six-channel  crystal controlled sup:
heterodyne of approximately two mic
volt sensitivity, said Colonel Mosell
Describing the receiver, he said that
includes an  automatic volume contt
which holds the output constant to witt
1 db over an approximate range of
to 100,000 wv input. He said that t
ontput system of this receiver is divid
into two parts, one of which is a norn|
audio output stage feeding through
volume control to headphone terminal
the other output circuit comprises filte
for separation of the 90- and 150-cyc
course modulation frequencies. The filt
outputs, he explained, are connected to
pair of balanced bridge-type copper oxi|
rectifiers (varistors) which form a pa
of a differential rectifier system. F|
pointed out that when the plane is
the localizer course equal amounts
signal modulated at 90 and 150 cycles a
received ; the net output from the balanc:
rectifier system is zero and the pilot
indicator reads on course.

The glide-path receiver has three-cha
nels and operates directly from the aj
plane’s  24-volt system, said Colon
Moscley. A visual indicator circuit sul
stantially identical to that used in tl
localizer receiver is provided here.

Describing the alarm system (Figure
5), Colonel Moseley said that is possib
fqr a pilot flying the glide path to centc
his plane accurately on the path and the
during descent have the glide path trans
mitter go off the air for some accidents
reason. Such an occurrence would n¢
take the glide path needle off center an|
thus the pilot would believe that he
following a safe descent path. To avoi
this, the alarm system was devised. I
this system some d-c is taken from a 24
volt supply and fed through the cros
romnter indicator so as to drive the glid
path needle to the top of the scale, sai
Colonel Moseley. The alarm current j
controlled by a sharp cut-off amplifie
tube, he explained, And, he said, the con
trol voltage for this tube is taken fror

L J
Figure §

The alarm system circuit that aferts the glide)
Path circuit should the transmitter go off the ais
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e lost minute....

Once upon a time in a war plant, there was a man whose diligence was exceeded by none. But, as
the headlines became more encouraging. he became casual and, at times. negligent. It was during
one of these interludes that he lost a minute. It had escaped unobtrusively. and was gone forever.

But the memory of that minute haiinted him day and night . . . so constantly, in fact, that he
decided to search for it, to try to reclaim it. And so, in his spare hours, he rode around the
world upon a’ cloud fashioned of thoughts. He tried to trace Time's path through all the

countries on the face of the globe.

That was how he happened to be with the Allied assault forces that
landed at H-Hour, D-Day on one of the South Pacific islands. He saw
how men fighting desperately for a beachhead make each minute count.

:/'7 o That was how he happened to be in an American Field Hospital on the
o German front when the momentary action of a surgeon saved the life

of a GI.

That was how he happened to be in an English village when a buzz-bomb
instantly demolished a home.

That was how he happened to see new men born and old men die—all in
just one short minute.

After seeing the grotesque, the wonderful, the prosaic things that happen all over the world
in one minute—the minute which might have been the one he lost—this man made a resolution.

He resolved that if one minute could be so important to so many people he would fill each of
his minutes with sixty seconds, of work—work to help end the war sooner. Never, until peace-
time. he vowed, would he again indulge in the luxury of wasting time. . ..

During this war, all of us have lost essential time . .. but not all
of us have been as deeply impressed by our loss. Let us call a
halt to waste . . . now! Let us stay on the job—geared to an all.
P out war-time schedule. Let us support all home front activities.
g Let us give unselfishly of our time, our energy and our money

*aill]lj!;l}Err'! ' —. until the world is wrapped in the security of permanent peace.
. T ‘ i ’ ANSWER THE
e CEEIL rﬁ)ﬂ({f{? . f’fﬂ[({iﬂ" ey r_¢ S TP D CROSS
R
152 MACGQUESTEN PARKWAY SOUTH .  MT. VERNON, NEW YORK OLL CALL
WITH YOUR
" MANUFACTURERS OF SHORT WAVE . TELEVISION - RADIO « SOUND FOUIPMENT IYSTINNE
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Figure 6
Assortment of test cquipment used to service
and maintain  instrument landing equipment.

the ave line. The circuit is so adjusted
during production that the alarm will
indicate failure when the recejver input
drops below approximately 50 uv.

Several units of test equipment have
been designed to service and aintain
the instrument landing cquipment. Some
of these arce shown in Figure 6. The test
equipment includes a battery powered
buzzer type test set which emits a 90 and
150-cycle modulated radio-frequency sig-
nal for flight line checking of the com-
plete airborne system.

Colonel Moseley said that a crystal con-
trolled portable oscillator also has becn
provided for sensitivity measurement of
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Figure 7
The push-pull-triode
transmitter tube o
described by J. E.
Gorham of the Signal
Corps Ground Agency,
Asbury Park, N. J.

the installed glide-path rece.ivcr to check
for correctness of alarm indicator setting.
°

SELF CONTAINED TRIODE
TRANSMITTER

N unusual tube, used as a push-pull
A triode transmitter for 200 to 700

me, was described by J. E. Gorham
of the Signal Corps Ground Signal
Agency, Asbury Park. Major H. A. Zahl
and G. I'. Rouse of the same agency were
co-authors of the paper.

In Figure 7 appears a general view of
the tube. The two vertical parallel rods
at the top of the tube form a balanced
Iine output circuit which is coupled di-
rectly to the plate circuit. The points at
which the rods are attached to the loop
are points of moderately high r-f imped-
ance when the wbe is oscillating. The
parallel transmission liue thus serves in
a rough way as a stepdown transformer
and simultancously makes the point at
which the external output is attached, a
point of reduced r-f voltage and a point
of reduced impedance. Mr. Gorhamn said
that the first property is of considerable
value in reducing the tendency towards
r-f corona at the junction point where
there may be an appreciable discontinuity.
The second property, he said, is of value
in designing a matching circuit to conneect
the tube to a 50-ohm concentric line,
such as is often used to transmit power
i this frequency band.

The uppermost loop is the plate loop,
and is connected directly to the anodes
m such a way as to simultancously reduce
the problem of connecting the oscillating
circuit to the plates, and by virtue of the
flat surface of the loop, increase the
effective radiating surface and power dis-
sipation of the plates. The plate loop,
made up of two U sections. serves to
maintain the symmetry of the circuit, and
of course each of the two U sections in
effect resonates with half of the interele.
ment capacities. Thus, explained Mr.
Gorham, for a given half loop length and
set of interelement capacitics the tube
may be made to oscillate at a higher fre-
quency than if only one half loop was
used.

The lower loop is the grid loop. Its
primary purpose is to obtain grid driving
power from the plate circuit. It has been
found that relat.vely little of the power
dissipated in the grid cages is conducted
along the grid wires to the external
loop,” and therefore, it can have less
radiating surface than the plate loop.
Mr. Gorham said that in normal opera-
tion the anodes are run at a red heat,
and the filaments are run at a somewhat
higher temperature than is usually ysed.
This results in having the grid cages

www.americanradiohistorv.com

located between tnwo very hot clemer
They are therefore very sensitive to g
contamination and subsequent blocki
during oscillation. Under such conditic
when plain tantalum wire is used in t
cages the tube becomes sufficiently cc
taminated to be moperative in about
hours, declared Mr. Gorham. This d
ficulty was overcome by the use of Eim!
“X” grid cages, revealed Mr. Gorham.
Analyzing the oscillator, Mr. Gorhd
said that if the oscillator is used witho
a shield, about 80% of the power outp

obtainable with a shield is realized.
general, he said, the shiclding foull
most successful consists of a rectangul
metal box with a central transverse she
which serves to hold the tube. It is al
necessary to scparate the cavity contai
mg the filament line from the cavi
containing the tube and output circy
This latter cavity has been designed
act as an r-f choke at the end of t
concentric line, and thus accomplish t}
transition from the balanced output
the tube to unbalanced concentric tranj
mission line. Mr. Gorham stated that t}|
filament line cavity serves primarily 1
contam the radiation, but its shape als
determines the distribution of standin
waves at the point where the filames
pins are sealed through the glass envelop
Mr. Gorham said that although tk
optimum output is obtained at a definit
frequency determined by the geometry ¢
the elements inside the envelope, the
have observed that the filament line ma
be used to shift the operating frequenc
over a bandwidth of 30 megacycles be
tween half power points. My, Gorham ir
dicated that this feature is of considerabl
mportance in allowing some toleranc
- manufacturing, and in adapting th
tul?e to several different tvpes of r-f cirf
cuits. |
Py ||

!
EXALTED-CARRIER A-M AND P-M |
RECEPTION ‘

METHODS of eliminating harmoni
(115t01"t10n due to carrier fading 11

_amplitude- and phase-modulater
reception were offered in a paper by Mur
ray G. Crosby, consulting engineer. M
(,,rogby said that distortion is eliminatec
by filtering the carrier and recombining
It with the signal at 3 raised or exalte
level, or by recombining in g2 type o
detegtor which inherently eliminates thi
carrier-fading distortion. He pointed ou
that this fading is common in medium:
frequency broadcasting at the regir(;;]
where the Sky wave and ground wavt |
are approximately of equal strength a‘
night, 'from S0 to 150 miles from th}'
transmitter. And in ph-f transmissic:;l;!

where the ionosphere is depended upon:
ENGCGINERPING 1rnre e
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for transmission, he said that carrier fad-
ing is practically always present.

In an exalted-carrier receiver, we have
a conventional double-superheterodyne re-
ceiver. The i-f output of this receiver is
divided into two branches. One of these
branches feeds a recombining detector
fed from the second i-f, while the other
branch feeds a carrier filter and an afc
discriminator which seperates the car-
rier from the side bands. The filtered
carrier is fed to a carrier limiter which
maintains the carrier amplitude at a con-
stant value. Then, explained Mr. Crosby,
the filtered and limited carrier is recom-
bined with the unfiltered signal at a phase
determined by a phase adjuster. The re-
sulting combined signal is detected by
detectors and fed to an a-f amplifier.

The afc discriminator uses the same
crystal filter for both the carrier filter
and the frequency discriminator, said Mr.
Crosby. Thus, he explained, careful
synchronization isn’t necessary, for we
do not have separate crystal filters or
other separate afc circuits.

A form of the carrier filter and afc
discriminator circuit is shown in Figure 8.
A crystal filter of the type commonly
used in communications-type receivers
serves as the carrier filter, said Mr.
Croshy. Carrier filter output is also com-
bined with the unfiltered energy in proper
phase so as to form a sharp frequency
discriminator similar to the phase-shift
type of discriminator used in frequency-
modulation reception, he explained. The
crystal X is fed by the mid-tapped prim-
ary I’ which also furnishes opposite-
phase voltage to condenser C. for neu-
tralizing the electrode capacity of the
crystal holder. The output of the carrier
filter, explained Mr. Crosby, appears
across tuned circuit Z which is normally
tuned to the crystal frequency. This ont-
put is tapped at this point to provide
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Figures 8 (left, above)

and 9 (right)

Figure 8, carrier filter

and automatic-fre-

A
(%)

quency-control diserim.

DIFFE

inator circuit, described

by  Murray Croshy.

Figure 9, automatic-

Fe

frequency-control  de-
tector output charac-
teristics,

pure carrier for recombination with the
stgnal, he stated,

How the crystal output combines with
the secondary voltages from transforme:
I, is shown in 4 of Figure 8 Mr.
Crosby said that the primary voltage
E,, is not shifted in phase by the crystal
filter since the crystal is operated at
series resonance and Z is tuned to re-
sonance. Hence, he said, the phase of
Ex is the same as that of E,; the second-
ary voltage of Es and E.’, are shifted to
90° with respect to the primary voltage,
by the phase shift inherent mn  tuned-
transformer 7.

Continuing this analysis, Mr. Crosby
said: “For the in-tune condition shown
in A, the resultant voltages E, and E,’
are equal in amplitude at the detector
inputs. The voltage rectified by the diodes
and appearing on the differentially-con-
nected diode resistors R and R’ will
therefore balance so that the automatic-
frequency-control output potential is zero.
When the carrier frequency is out of
tune with the crystal, the phase of the
crystal output
B3 is produced. For this condition, the
resultant voltages fed to the differential
detectors are out of balance so that a

A
CARRIER INPUT e
S m—
\m—,—lé”'ti-")"* L o
T S : ‘2 DETECTED
— T ST OUTPUT °
i = ' E_'T :
I g | ‘ e Figure 10
UNFILTERED p = M Single diode detector
SIGNAL - — — — — — 1 | ctreuit  analyzed by
INUT L 51 €2 ol g Mr. Crosby.
+—-|— ] J-_ ‘o’f-n— foi P
R ] Slegmd— 4
| TZT‘:I g ®
| | oL
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is shifted so that vector |

00 0 o 050
CYCLES ABOVE AND BELOW CRYSTAL
RESONANCE

!

N
difference voltage appears across theé
diode resistors. This voltage is positive:
or negative depending upon the directiony
of the frequency shift. The result is ay
frequency discriminator as shown ins
Figure 9, which has its mid point at thet
filtered carrier frequency, F., and has a
sensitivity in accordance with the. selec-
tivity of the crystal filter.” (Figure 9 is
an actual characteristic taken on an ex-
perimental exalted-carrier receiver.)

Mr. Crosby said that the primary object
to be accomplished by the recombination
and detection of the filtered carrier and
unfiltered signal is that of eliminating the
distortion brought about by overmodula-
tion that results from carrier fading.
Feeding the carrier to a single diode |
detector with the amplitude of the car-
rier exalted with respect to the unfiltered
signal, is one method of affecting the |
result, he said. He pointed out that this
reduces the effective percentage of modu-
lation fed to the detector so that the car- t
rier may fade to a greater depth before.q
overmodulation occurs. In other types of
detectors, he said, the distortion products
are either balanced out or are not gen-
erated.

In Figure 10, we have a circuit for
combining the filtered carrter and un- |
hltered signal for detection on a single
diod?. Tube 4 may function as either a
carrier amplifier or limiter, but it will be
assumed to be an amplifier for this dis-
cussion, :

. Mr. Crosby said that for phase modula-
tion detection with the single diode, the |
only change required js a shift in the |
phase of combination between the un-
filtered carrier and the filtered carrier.
The phase difference is switched from |
the zero-degree relation proper for am-
plitude-modulation detection to a 90° or
270° phase difference.

A circuit for balanced diode detection
appears in Figure 11. Here diodes C and
D have their outputs connected differen- |
tially so that their outputs cancel if the:
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YEARS AHEAD OF ITS TIME

R —

hallicrafters Model 5-36 :

T XACTLY five years ago—in 1940 — Hallicrafters introduced a very high
1_, frequency communications receiver with a range of 27.8 to 143 Mc. This
model was clearly five years ahead of its time in its anticipation of new and
exciting possibilities for superior performance on the higher frequencies.
Today Model S-36 stands by itself as the only commercially built receiver cov-
ering this range. It is outstanding for sensitivity, stability, high fidelity. With its
extraordinary VHF versatility it is ready for immediate application in the ever ‘
widening fields of FM and higher frequency development work. Engineering
imagination at Hallicrafters is reaching out beyond the next five years, beyond
the present known limits of radio technique so that Hallicrafters equipment will
continue to be always ahead of its time, above and beyond your best expectatlons g
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amplitude envelopes on their input waves
are in phase. Accordingly, said Mr.
Crosby, if input is present from either the
carrier channel or the unfiltered-signal
channel alone, there is no output except
that due to unbalance.

Mr. Crosby explained that balanced-
diode detection has its greatest advan-
tage in phase-modulation reception: the
balanced circuit cancels second harmonic
distortion that is introduced when the
carrier fades. Thus, he said a greater
degree of carrier fading for a given
degree of carrier exaltation, can be
tolerated.

Discussing selectivity, Mr. Crosby said
that the use of exalted-carrier detection
produces the equivalent of an increase in
the selectivity of the receiver.

The improvement in adjacent-channel
selectivity for diode detection is equal to
4X* where X is the degree of carrier
exaltation, he said. This selectivity im-
provement however, he explained, is only
effective on the modulation component
of the undesired signal.

With multi-grid detection, the output
is proportional to the product of the two
signals on the grids, explained Mr.
Crosby.

To obtain a figure of merit describing
the improvement effected by the carrier
exaltation, Mr. Crosby made some ob-
servations wherein the number of faults
marring program reception were counted
to determine the relative number of faults
per minute; a fault was counted each
time some sort of fading distortion oc-
curred which would be classified as un-
desirable. International broadcast signals
in the 15, 11, and 9 megacycle bands
were used. The results appear in the
table below:

Unexalted
faultsfmin.
Uneralted Eralted Exalted
Antenna  faults/min, faults/min. faults/min.
A 3.35 1.17 2.86
B..... 2.29 0.71 4.2
A and B
Diversity . . 2.2 0.43 5.1
Mr. Crosby explained that the applica-
T i
ant
-5+
= I.Ir—l
:l N\

REPELLER

/
CATHODE
RESONATOR

\\

OUTPUT LINE

Figures 11 (.right) and 12 (left)

Figure 11, balanced diode detector circuit.

tion of exalted-carrier detection increases
the receiver output volume variations that
normally accompany selective fading. He
said that when the carrier fades the avc
system, which is actuated by the carrier
energy, operates to increase the gain of
the receiver and thereby raises the level
of the sidebands fed to the detector. This,
he explained, produces an abnormally high
percentage of modulation at the detector
input so that the output volume is higher
than normal. The usual result is a burst
of volume in the receiver output. Such
an effect is present with unexalted-car-
rier detection, Mr. Crosby pointed out,
but the volume burst is usually a burst
consisting of ‘the type of distorted output
which is produced when the carrier fades.

He said that volume bursts can be re-
moved by the application of audio volume-
limiting techniques used on the program
level fed to broadcast transmitters.

®
A of the properties of reflex oscil-
lators was offered by J. R. Pierce
of Bell Telephone Laboratories.

Mr. Pierce stated that a reflex oscilla-
tor'is a form of a h-f long transit time
tube which has distinct advantages as a
low power source. It may be light in
weight, need have no magnetic focusing
field, and may be made to operate at
comparatively low voltages, he explained.
It may serve as a beating oscillator
in double-detection receivers or a fre-
quency-modulated oscillator in low power
transmitters. While its efficiency is not
too great, explained Mr. Pierce, this need
not be a handicap in some applications.

REFLEX OSCILLATORS
QUALITATIVE analysis of some

Figure 12, multi-grid detector system.

In Figure 13, we have a reflex oscilla-
tor. In operation, an electron stream
from the cathode passes through the
longitudinal radio-frequency field in the
gap between two grids, where the stream
is velocity modulated, then into a retard-
ing field produced by a repeller electrode
where the beam becomes bunched. The
bunched stream returns across the gap,
exciting the resonant circuit or resonator.

Mr. Pierce stated that reflex oscillators
exhibit electronic tuning. That is, the
frequency of oscillation can be changed
by a substantial amount, usually several
tens of megacycles, by varying the voltage
of the repeller electrode. He explaine_d
that for moderate loads the total electronic
tuning frequency range between half
power and half power is not much al-
fected by loading ; for very heavy loads it
is decreased. The rate of change of fre-
quency with voltage is faster the heavier
the load. Figure 14 shows some theo-
retical curves of relative power versus
frequency and of frequency versus
repeller voltage. Mr. Pierce said that
measured’ curves rare very similar in
shape. He pointed out, too, that fre-
quency may also be affected by resonator
voltage.

Mr. Pierce stated that since frequency
of oscillation may be influenced by the
load coupled to an oscillator, a reactive
load coupled to the resonmant circuit
changes the resonant frequencvy of that
circuit and hence the frequency of oscilla-
tion.

In reflex oscillators, we have another
sort of frequency change with load. The
frequency versus repeller voltage dia-
grams of Figure 14 explain this point. To

Figures 13 (left) and
14 (right)
Figure 13, a modern
reflex oscillator. Figure
14, theoretical curves
of relative power versus
frequency and of fre-
quency versus repeller
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Commonly you think of the microscope
as a scientific laboratory instrument.
But at National Union, these days, you
will find it even more extensively used,
as a production machine, insuring microscopic
precision step by step through many processes
of manufacture. rim

With the aid of microscopes, National Union
workers accurately check almost invisibly small
parts. They see to it that welds are sound, clear-
ances are exact and the structure is mechanically
perfect. In the photograph above for example, a
N. U. 6AG5 miniature tube mount, no higher
than your thumb nail is enlarged approximately
10 times, to permit minute examination of im-
portant structural factors. Enlargements up to

‘Microscopic enlargement
approximately 10 power

CIRNCe onine Protuckion e

500 times—making a hair on your head look as
tall as a tree—are just as readily obtained, when
needed. Moreover, this tube, assembled from
31 individual parts, must pass 40 indwvidual in-
spections, in addition to thorough examination
under the microscope.

Here, again, is one of those unusual tech-
niques developed by National Union engineers
to make tube manufacture a more exact science.
Such infinite care makes certain that every elec-
tronic tube which carries the National Union
name will deliver a uniformly high level of per-
formance with long service life. Count on
National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK,N. J.
Factorses: Newark and Maplewood, N. J.; Lansdale and Robesonia, Pa,

RADIO AND. ELECT

Transmitting, Cathode Ray, Receiving, Special Purpose Tubes o Condensers « Volume Controls « Photo Electric Cells « Panel Lamps o Flashlight Bulbs
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illustrate let us imagine that the oscilla-
tor 1s operating off circuit resonance by
means of electronic tuning, stated Mr.
Pierce. (Such operation is represented by
a point away from the common intersec-
tion of the frequency versus repeller volt-
age curves.) Thus it may be seen, he said,
that if the repeller voltage is kept con-
stant and if the circuit conductance is
changed, that is, the load is changed in
purely resistive sense, not changing the
rescnant frequency of the resonant cir-
cuit, the frequency of oscillation will
change in shifting to a new frequency
versus repeller voltage curve.

Mr. Pierce also explained that the
nature of the load is important as well as
its impedance at a given frequency. For
instance, he said, coupling a reflex oscil-
lator tightly to a high Q resonant circuit
makes the variation of frequency with
repeller voltage less rapid and may result
in other undesirable effects.

MULTIPLEX SYSTEMS

HE requirements of an u-h-f multi-

plex system and how they were met

by employing a sufficient amount
of envelope feedback, were discussed by
Charles R. Burrows of Bell Telephone
Labs and Alfred Decino, formerly of the
Labs.

[
Figure 15

Schematic of a multiplex transmitter discussed
by Charles R. Burrows of Bell Telephone
Laboratories.

Three types of distortion were analyzed.
These were:

(1)—Non-linear distortion resulting from
deviations of the overall input-out-
put amplitude characteristic from a
straight line.

(2)—Distortion resulting from deviations
of the gain-frequency characteristic
from symmetry and the phase-fre-
quency characteristic from skew-
symmetry.

(3)—Generation and detection of para-
sitic phase modulation.

The schematic of a transmitter that
meets these requirements appears in
Figure 15. R-f drive is obtained from a
crystal-controlled oscillator and a har-
monic generator chain. This is applied
to the grids of a bridge-neutralized push-
pull modulated power amplifier. There
are 12-speech channels in the type K
frequency range from 12 to 60 kc. These,
said Mr. Burrows, are applied to the in-
put of the signal frequency amplifier. The
output of this amplifier is used to plate-
modulate the bridge-neutralized r-f power
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amplifier. Part of the modulated output
of this amplifier is picked up, demodula-
ted, and fed back to the input of the
signal frequency amplifier.

Since the demodulator is in the B cir-{
cuit any distortion produced by it appears
in the output of the transmitter. This is:
reduced to a satisfactory value by apply-
ing local feedback to the diode demodu-
lator. :

The main feedback amplifier based on!
Bode’s design, appears in Figure 16. Here:
a fixed gain margin is provided at fre-|
quencies from f, to f. at which the phase|
is unfavorable and singing would result|
if the gain were greater than unity. A
fixed phase margin is provided at fre-
quencies for which the gain is greater
than unity and 2an unfavorable phase
would result in singing. In the design of
a commercial transmitter, Mr. Burrows
pointed out that it is necessary to have
these margins to allow for variations in
the manufacture of tubes and the cjrcuit
elemf:nts. A gain margin of 10 db is
provided. This allows the use of tubes
whgse transconductances are greater than
their design value by this amount. No
decrease in the transconductance of the
tubes can produce singing.

A’ phase margin of 30° is provided to
allow for variations in tube capacities
and the electrical constants of the circuit
clements. It is also desirable to provide
more feedback than js necessary to limit

ENGINEERING CONFERENCE REVIEW
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HE enviable engineering tradition on which the

foundation of the North American Philips Com-
pany, Inc., rests, is reflected in the superior quality
and performance of electronic tubes bearing the
NORELCO stamp. Contributing to the long life and
uniform characteristics of these tubes are many ex-
clusive manufacturing techniques and inspection
methods developed over a long period.

Among the types we now manufacture—some of
which are illustrated—are a number of special-pur-
pose, cathode-ray and transmitting tubes for high and
ultra-high frequency applications, r-f and a-f power
amplifier tubes, and low- and high-power rectifiers.
Although all the tubes we produce now go to th
armed forces, we invite inquiries from prospective
users. A list of the tube types we are especially
equipped to produce will be sent on request.

In the North American Philips Company, there is
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'RANGE OF TUBES

— OF WIDE APPLICATION

gathered together a team of outstanding electroni
engineers. coached by a group with world-wide ex
perience resulting from fifty years of research and
development in the electrical field. This new combi.
nation of technical talent has at its command many
exclusive processes that insure electronic devices of
the highest precision and quality. Today, North
American Philips works for a United Nations Vi
tory; tomorrow, its aim will be to serve industry.
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OTHER PRODUCTS: In addition to the electronic tubes
mentioned above we make Quartz Oscillator Plates; Search
ray (X-ray) Apparatus, X-ray Diffraction Apparatus;
Medical X-ray Equipmen:, Tubes and Accessories;
Tungsten and Molybdenum products; Fine Wire; Dia
mond dies.

When in New York, be sure t vis.
Electronics Showroom.

our Tndustrial

OL€LCH ELECTRONIC PRODUCTS by
NORTH AMER

Dept.

IGAN PHILIPS GOMPANY, INC.

, 100 East 42nd Street, New York 17, N. Y.

Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. {(Metalix Divislon); Lewiston, Maine (Eimet Division)
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Figure 16 (above)

Plot for main feedback multiplex amplifier design, based on Bode's
work. Desired design appears on the heavy curve: circles show
the measured values.

Figure 17 (right)
Overall distortion of
multiplex transmitter.
Ordinate shows ratio
of fundamental to sec-
ond harmonic distor-

tion.

Figure 18 (lett)
The v-hf tetroae, de-
scribed by Clayton E.
Murdock, in a 100-mec
750-watt test amplifier.
No neutralizing circuit
was used in this test

unit.
[ J
[ ]
Figure 19 (below)
Constant-current characteristics of tube described by Mr. Murdock.
Short dashes (operating line) illustrate a 3,000-volt, 500 watt
input, 759% efhciency operating condition.
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DECIBEL RATIO
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MODULATION FACTOR IN DECIBELS BELOW 100 %

the non-linear distortion to the desire}
value. In this transmitter 10 db of feed:
back were provided in addition to tha
necessary to meet distortion requirements
This allowed the aging of the tubes t!
the point where their combined tra_ns'l
conductance was less than the desigy
value by this amount before it was neces!
sary to replace them. The heavy cury
of Figure 16 gives the desired desigr
the circles the measured values. N

The overall distortion of the transmitte;
is shown in Figure 17. The ordinat
shows the ratio of fundamental to secong
harmonic distortion. Curve A is for thi
transmitter without feedback; B shows
the improvement with a high-level lineas
detector in the feedback network, while (
shows the results with local feedback inl
the beta circuit.

|
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V-H-F TETRODES 1

EDIUM - POWER  transmitting,
tetrodes which in a conventional
push-pull arrangement can deliver
as much as 750 watts at 120 mc were!
described by Clayton E. Murdock of the|
Eitel-McCullough Laboratory. |
Mr. Murdock said that the tube, known:
as the Eimac 4-125A, has a plate-to-grid
capacitance of 0.03 mmfd, while the input
and output capacitances measure 10.5
mmfd and 3 mmid, respectively. He said
that lead inductance has been kept to a
minimum in the tube through the use of a
dish type stem and short, heavy leads.
And to hold the screen grid at ground!
r-f potential, two screen leads have been
provided, he stated. The seated height
of the tube is 434",

The tube can Dbe operated \without!]

neutralization and with full output at
frequencies as high as 100 mc, said Mr.
Murdock. Above this frequency, a slightq
amount of neutralization is required, hel
said, but full power output may be ob-/
tained up to 120 mc.

The tube uses a 32-watt  thoriated
tungsten filament, and tantalum control
grid and tantalum screen-grid supported
by their leads from a dish-type stem.
The plate, which is also of tantalum, is
supported by a single lead from the top
of the enveclope. A large shield structure,
which serves to join the screen grid to
1ts supporting leads, separates the tube
into two section, explained Mr. Murdock.

Describing applications, Mr. Murdock
sax;i that two typical test rf amplifier
units were built. One amplifier unit, which

served for several relatively low-fre- ||

quency tests at 14 mc was completely
co'r}tamed In a cabinet measuring 15” by
11" by 9”, he said. This unit, which em-
ployed two tubes, was capable of handling
an nput power of 1000 watts at a plate
efficiency of 759, explained Mr. Mur-

I —

(Continued on page 84)
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THE production of high-efhciency electrical and
electronic equipment demands close control over the
manufacture of most of the parts which go into it.

To be certain of accurate control over component
parts, Connecticut Telephone and Electric Division
manufactures an unusually high percentage ot them
in its own plant. For instance, we produce our own

magnets, wind our own coils. Stampings and screw

MAGNETS have a great deal to do with the
efficiency of many types of electrical apparatus.
Specially developed alloys treated in our own
electric furnaces permit close control over the
performance of C. T. & E. products.

WHY WE LIKE TO “ROLL OUR OWN?”

machine products are curned out to our own stand
ards, in our own shops.

These taciliues for complete fabrication of the
more essential elements of a piece of electricat or
electronic equipment are as important to our cus
tomers as to us—they result in a bewer product ac
a “"better” price . . . also assurance of our ability ¢

keep delivery promises.

CONNECTICUT TELEPHONE & ELECTRIC DIVISION
GREAT AMERICAN INDUSTRIES, INC. « MERIDEN, CONN.

TELEPHONIC SYSTEMS e SIGNALLING EQUIPMENT o ELECTRONIC DEVICES o ELECTRICAL EQUIPMENT
HOSPITAL AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS o IGNITION SYSTEMS
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TELEVISIONRELAYS"

r I'\HE choice of frequencies, band-
width requirements, and type of
modulation for relay systems are

determined to a large extent by the

type of service to be transmitted as
well as equipment available at the
present state of the art. It is obvious
that if any great amount of relaying is
to be done frequencies in the microwave
region are required. In this region
there are a relatively large number of
megacycles available and reasonably
sized directive antennas can be built

to restrict the radiated energy to a

narrow beam.

The service which requires the
largest bandwidth seems to be a high
definition or color television system.
One such proposed system needs 9.75
mc video modulation. If a relay chan-
nel is to be built to accommodate such
a system, then it is desirable to use
the same band to transmit a multiplex
system of other services which in
themselves do not require such band-
width. This is an ultimate goal and
experimental equipment would start
with the 4.5 mc required by a stand-
ard television signal or an equivalent
amount of multiplexed service. These

Figure 1

A typical 3-channel, two-way television relay-station

system.

services would include f-m broadcast
channels, business machine channels,
facsimile channels, or voice communi-
cations.

To start such a system in the im-
mediate future, the carrier frequencies
employed will undoubtedly be limited
by available tubes, all of which are
classified. We are proposing to ex-
periment with such a system in the
2000-mc region with equipment which
will deliver approximately 10 watts
into an antenna system with a 6°
beam. Undoubtedly higher frequen-
cies will eventually supplant this link.
At present it is not possible to pro-
duce any appreciable amount of power
which can be modulated at higher fre-
quencies although tubes to do this are
in the research stage.

The determination of modulation to
be employed is based on the required
signal-to-noise ratio and the limitation
of vacuum tuhcs available. There ap-
pear to be fundamental difficulties as-
sociated with amplitude modulation at
frequencies where transit time in the
tube is appreciable. The phase modu-
lation produced in the modulated stage,
either by plate or grid modulation,
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by H. B. FANCHER

Engineering Section

Transmitter Division

General Electric

{*From testimony presented at the FCC
allocation hearings.] {

gives an intolerable amount of fre-/
quency modulation in the output, even |
though the carrier be crystal con-
trolled. Frequency modulation at low |
level is fairly straight forward andi,
amplifiers are available to give reason- |
able power in the 2000-mc region. F-m |
is also better with respect to immun-
ity from interference and gives a bet-
ter signal-to-noise ratio. If is also a
more efficient way to multiplex.

With f-m, and modulating frequen-
cies up to 10 mc, the required channel
widths can be determined. If a swing
ratio of 2 to 2% is employed, the total
band is 40 to 50 mc. Frequency stabil-
ity in the order of *£.059% (=% 1 mc at
2000) does not add materially to the
bandwidth requirements. So ‘for a
block of frequencies to give a single
2-way channel, 60-mc spacing prob-
ably gives sufficient guard bands. The
rejection of the adjacent channel in-
terference is obtained both by receiver
i-f selectivity and limiter action.

To produce a relay system we plan
to use 2-channel assignments for a
single 2-way circuit. The frequencies
will be staggered (Figure 1), so that
a single frequency would be used af
a given relay point to receive botl
from the North and from the South
A single different frequency is usec
for the North and South transmitters
at the same location. This means thaf
the front-to-back ratios of the anten:
nas will have to be good enough tc
keep the North-hound signal out of
the South-bound receiver at any relay
point.  This is a less stringent re
quirement than if the signal were fec
through on the same {requency, bul
does not require any more space in tht
spectrum.

Highly directive antennas with
beams in the order of 6° are planned-i
These will emp]O_v either parabolas all
horns to obtain the required directiv)
ity. At 30 miles, which is the averagi|

(Continued on page 69)
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WHAT ..
No washing machines?

Other people’s green pastures don’t intrigue us.
We’re going to stay on our side of the fence.

Electronics is our business. They say we’re good
at it. They? Airlines, the armed forces, railroads,
manufacturers.

Production-wise, Aireon has established some
enviable records for quality, speed, cost. Aireon
engineers have made some notable contributions
to the advancement of the art and science of
electronics.

Our post-war plans primarily embrace the creation
of new electronic communication and control sys-
tems for industry and transportation, and the pro-
duction of precision components for manufacturers
of electronic equipment.

Your engineers and ours should gét together. We

can translate their conversation into what you want.

www.americanradiohistorv.com

MANUFACTURING CORPORATION
Formerly AIRCRAFT ACCESSORIES CORPORATION

Radio and Electronics « Engineered Power Controls

| EW YORK . « CHICAGO » « KANSAS CITY «+ « BURBANIK
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Figure 1

Egz2 family of transitron
characteristics for a
%8 tube. Method used
to secure this plot:
I+ is held at 1.0 am-
pere; Ep is held at 22
volts; and Ej2 is held
at stated value. Then
E: is varied. The
values of Ez, I», [p
and Is2 are then rec-
orded. The dashed
lines reading from left
to right represent (a),
(b), (¢) and (d).

This paper is based on work carried
on by the author at Lehigh University

SUPPLY VOLTAGE EFFECT Oﬂl
TRANSITRON PERFORMANC

b y CLEDO BRUNET Tl resonant impedance of the tune

circuit, L/RC, must equal or excee!

Chief, Production Engineeu,ghi?c::on,DNactionaI Bureau of Standards, the I‘ffciprocal of the slope of the chas
ington, D. C. acteristic at the operating point*. One

Formerly Assistant Professor of Electrical Engineering, oscillati 1 itude |

R 1on sets in, the amplitude ir

creases until the average negativ

N the June, 1944 issue of Com- formance of a transitron oscillator’ Cledo B
. IR . g e O i i 3 1
MUNICATIONS,' a series of families under specified conditions may be de- tron 0:cilllz‘tl:f,ttxéoihlgzaﬁfec:?xt;cgs?fJt\frchrla&:

of current-voltage characteristics termined by an inspection of the char- Pricc]e%?iEBr\l;gfttiz? e 8§’€€ "idion [Oscillqy
. . . ‘ ’ . ’ D). S 3
were presented for several of the more acteristics, was also described. The *L and R are thep}nductan;:eF;lr)A:iuar?;,isll::i

. : . of tl it i ; A
common types of tubes used as transi- essential factor to be observed is that ¢ isletﬁgde;;ailii:rrxlc? = df:rhar:i]:' gfslat;cmeg&
: e co

rons. The manner in which the - in order for oscillati denser in parallel with the coil. i
t the per r ations to occur, the -] TR s L/Ré. coil. R is assumc'lh| E
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WS ALL BENDIX

With the installation of Bendix Radio Type MN-31 Dual Automatic Radio Com-
passes and RA-2C Receivers, @/l of PANAGRA'’S scheduled planes for passenger
service will be 100% Bendix Radio equipped.

Bendix Radio Type TA-2] Transmitters have already lown many millions of miles
over PANAGRA'’S Route between Balboa in the Canal Zone and Buenos Aires,
Argentina.

Thus Bendix joins with PANAGRA in building ever closer and friendlier
relations with the republics of the Americas; and in contributing to the safety,
comfort, and dependability of air transportation in South America.

=

s ="

MN-37 MN-26 MN-28
| Automatic Compass Bearing Indicator Avtomatic Compass Receiver Automatic Compass Remote Control RA-2—Receiver

BENDIX 1S A TRADE-MARK OF THE BENDIX AVIATION CORPORATION

| e n iX RADIO DiVISION

BENDIX AVIATION CORPORATION, BALTIMORE 4, MARYLAND

"STANDARD FOR. THE AVIATION INDUSTRY

COMMUNICATIONS FOR FEBRUARY 1945 e 6!
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Figures 2 (left) and
3 (right)
Figure 2, the E, fam-
ily of transitron char.

acteristics for a 58

tube. To secure these
values, It is held at
1.0 ampere; E; is held
at zero; Ey: is held at
110 volts; and Ep is
held at stated value.

E: is varied, and E:
and 1: are recorded.
Figure 3, the E\ family
of characteristics for
a 58. To secure this

plot, E: s held at
stated value; Eu is
held at —110 volts; Ir
is held at 1.0 ampere;
and Ep is held to 20

volts. E2 is wvaried,
and E: and 1. are
recorded.

E,,volts

resistance presented by the transitron
equals the resonant tuned circuit im-
pedance. Ti the latter exceeds the
reciprocal of the slope at the operat-
ing point by a sufficient margin, the
oscillations may swing over the bends
of the characteristic. The intluence of
the bends is such as to apply a dynamic
braking action to the amplitude thus
preventing 1t from Increasing inde-
finitely.  The sharper the bends, the
greater the control of amplitudes. On
the other hand, in general, the longer
the negative sloped portion of the
characteristic, the greater the ampli-

tude of oscillation.

In order to understand more fully
the mechanism of operation of the
transitron, it i1s of value to present an
additional set of characteristics show-
ing how the d-c supply voltages control
the performance. These characteristics
are contained in Figures 1, 2, and 3,
which were obtained with the aid of
the circuit of Figure 4. In Figure I,
three families of characteristics are
plotted, plate current, 1,, anode current
I., and transfer current I,. It will be
seen that as the blocking voltage E,, is
increased, the anode-current negative-

auw 3

Figure 4
Circuit used to obtain

 J
[ttt

(&)

transitron character-
istics.

I,

\Z
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resistance characteristics increase in
magnitude. In these curves the plate
voltage is held fxed.
practice, where a condenser is used in
place of E. to couple grid 2 back to
grid 3, the anode voltage, E., is set at

In oscillator

the value corresponding to the center

of the negative sloped portion of the
characteristic selected.  The same
curves apply as shown in Figures 1,
2, and 3. In oscillator design, there-
fore, increasing E. will allow larger
amplitude of oscillation and, because
of thé stecper slope at the operating
point,** will allow oscillations to per-
sist over a wider range of values of
L/RC. This means that if the fre-
quency ts varied by means of the con-
denser C, oscillations will be sustained
over a wider range of frequencies.

" An interesting feature of this cir-

cuit, revealed by Figure 1, is that no |

current flows to the plate until the
anode voltage reaches a value corre-
sponding to the upper bend of the
negative-resistance (or 1,) charac-
teristic; also for small values of anode
voltage no current flows in the transfer
circuit (I) until the lower bend of the
characteristic is reached. For larger
values of E. some transfer current be-
gins to flow before the lower bend in
[, is reached. This has the effect of
rounding out the lower bhend and is
generally not of importance except in
cases where the transitron is used as a
trigger circuit®,

In Figure 2 the effect of varying the
plate voltage is shown. For low values
of plate voltage, the negative slope at

the center of the characteristic de- |

creases and with it the length of the

**The center of
of the characteristic.

20. S. Puckle, Time i
Sone: 1943, #me Bases, John Wiley &

the negative sloped portion

CIRCUIT ANALYSIS
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TRAVELING WITH YOU ON THE STRAIGHT ROAD OF POST-WAR PLANNING

The period after the war may well become known as the “Electronic Era”.
In the development of the many ingenious post-war products, there will be
a need for specialized engineering of precise and intricate high frequency
components. This is our field. Our organization, with years of experience \_i
designing and making such products is at present devoting its manufacturirg ﬁ
facilities 10095 to war work. These unusual facilities will soon be zvailable ~
for the peacetime needs of our industry, and

our engineering “know-how"” is at your service U See= a e sh
now to help you with your post-war planning. o LAGA N u :
: :
Y
DIVISION-BLACK INDUSTRIES

1400 EAST 222ND STREET ¢ CLEVELAND 17, OHIO

COMMUNI \TIONS FOR FEBRUARY 1945 e 46J
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Figure 5 (Kohler data)

Transitron static char-

I acteristics for 6J7,

128J7, 6SK7 and
6SK7GT. *Ec 3-2 equals

-— 100 volts d-¢; Ec:
equals 0, and Eb equals

22 volts d-c. (*Grid
3 is biased — 100 volts
with respect to grid 2

for all points on curve.)

(B), (B) and (C)

tests were made on

August 8, 5, and 10,

1944, respectively. (D)
test was made in

September, 1942, while
(E) test was made in

March, 1941.

€, VOLTS ©O-C
2

negative sloped portion. In practice
this means the oscillator will have a
more limited range of frequencies and
lower amplitude of oscillation, respec-
tively, assuming condenser tuning is
employed. It is also seen that for the
conditions stated, no practical advant-
age is gained in increasing the plate
voltage beyond 35 or 40 volts. Up to
this point, however, an increase in plate
voltage will be followed by an increase
in amplitude of oscillation and because
of the steeper slope at the center of the
characteristic, a wider operating range
of L/RC will be made effective. If
the voltage on the plate is reduced to
zero, the negative resistance charac-
teristic disappears completely and the
oscillator ceases to function. The
variation of amplitude with plate volt-
age suggests the possibility of plate-
modulating the transitron oscillator.
This method has been used with some
success, limited only by the fact that
the impedance presented by the plate
circuit to the source of modulating
voltage is not linear,

Figure 3 shows how the charac-
teristic may be controlled by varying
the bias on grid 1. As this quantity is
made more negative, the slope de-
creases until gradually the sharp nega-
tive resistance characteristic is Jlost.

. This property 'is made use of to con-"

trol automatically the amplitude of os-

cillation® as follows:

A portion of the output voltage is
rectified by means of a simple diode
circuit and fed back in negative po-
larity to grid I. The d-c voltage on
grid 1 is then proportional to the
amplitude of the oscillation voltages.
If (following a change in L/RC as the
oscillator frequency is varied, e.g., by
changing L or C) the amplitude tends
to change, the negative bias on grid I
will also change. The latter produces
the required change in average nega-
tive resistance to meet the change in
L/RC and the necessity for swinging
up past the bends of the characteristic
is removed. By proper adjustment the
amplitude may be restricted to oscilla-
tion over the linear negative portion of
the characteristic ar.d maintained fairly
constant. In this case very good wave-
form will also be maintained and in
addition, good frequency stability with
respect to variation in d-c supply
voltages.

The possibility of modulating the
amplitude of the transitron oscillator
by means of a voltage inserted in the

¢I. linuma, A4 Method of Measuring the
Radio-Frequency Resistance of an Oscillatory

Circuit, Proc, IRE, Vol. 18, pp. 537-543; March.

1930; also Resonant Impedance and Effective
Series Resistance of High Frequency Parallel
Resonant Circuits, Proc. IRE, Vol 19, pp.
467-478; March 1931, - Co-

5Cledo Brunetti, The Classification of Aver-
ege- Negative Resistance with Extensions of its
‘Use, Proc. IRE, Vol. 25, No. 12, pp. 1595-1616;
December 1937.
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circuit of grid I is also apparent andF
has been employed in various applica- |
tions. However, unless care is ex- |
ercised in selecting and maintaining |
the operating point at a linear part of |
the characteristic, poor frequency sta-li
bility may result. _

The practice of varying the nega-'
tive slope of ‘the characteristic by
means of the bias on grid I has been
employed by experimenters' in measur-
ing the effective resistance of coils,
One of the simpler methods is as fol-
lows: A coil of known inductance L
and unknown resistance R is connected
in parallel with a standard condenser
C of a known value and the combina-
tion substituted in place of the meter,
I., in Figure 4. The voltages E,, E,,
and E are chosen so as to place the
operating point approximately at the
center of thé negutive sloped portion
of the characteristic. The negative
bias on grid I is now reduced until
oscillations set in. At this stage L/RC
is equal to the negative reciprocal of
the slope at the operating point. The |
latter is obtained either from the statig'|
characteristic such as shown in Figure |
3 or measured dynamically®. From this |
identity, the value of R is computed.

R-F Pentodes as Transitron
Oscillators

by E. KOHLER
Commercial Engineering
Ken-Rad Division
Electronics Dep’t.,, General Electric

UBLICATION of Cledo Brunetti’s
fine paper entitled Characteristics of

the Transitron Oscillator in CoMMU- |
NICATIONS, June 1944, brings to mind |
certain facts which may not be generally |
known. We feel it is in order to point
out that the tube parameters which yield
the negative resistance characteristic em-
ployed in the transitron oscillator are not
standardized. It is impractical to consider
that this characteristic can now be stand-
ardized for existing types at this stage of |
tube production history. If a transitron
oscillator tube with rated characteristics
is needed we shall have to select one
suitable type and standardize the nega-
tive resistance characteristic under a new .
type number. l
One_ example came to our attention |
wherein a new production lot of one |
manufacturer’s type 6S]7 failed 100% to
oscillate in a transitron circuit. They !
were good type 6SJ7 tubes, but a minor:
change in the suppressor grid design:
which was expedient to tube production:
and which in no way affetted the rated'
characteristics of the tubes made them

otic.

To illustrate this probability -all avail
able production dates and mak};s of t}'v?ll;
65]7 and 6SK7 to_be found in our labe
oratory were investigated for tramsitrom|

(Continued on page 78)
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ANOTHER HARWOOD
FEATURE...

Safety wiring always a problem—in assembly, field service,
and maintenance. Harwood's specially designed coupling nut
for AN Type Electrical Connectors overcomes this. Simply loop
the wire as shown in any one of six positions after installation.
Safety wire will not chafe, cut, or break, due to all surfaces
being smooth and rounded. It is a decided advantage in
assembly, too. Write for details today.

AN STANDARDS FROM 105 TO 44! IN
QUANTITY DELIVERIES ON: SCHEDULE

COMMUNICATIONS FOR FEBRUARY 1945 o 6§
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Left, galvanometers used in low-frequency demonstration oscillator.

section of tuned circuit.

Wire linking meters is common point between ca
Large condensers in background comprise the *

Galvanometer at left is in the condenser branch, while one at right is in inductance
pacitive and inductive branches of tuned circuit. ¢ |
‘variable condenser,” and the large power transformer js used as the inductance.

Right, layout of oscillator,|

3 CYCLES-PER-SECOND

URING our ESMWT courses,

it was necessary to study the

behavior of the various cle-
ments of a low-frequency vacuum-tube
oscillator under dynamic conditions,

We selected a standard Hartley os-
cillator with one modification to ac-
commodate a low frequency of 3 cps.
The positive side of the power sup-
ply was connected directly to the plate
of the tube so that no high voltage
appeared on the inductance, eliminat-
ing the usual grid blocking condenser.
Obviously, to pass any anpreciable
quantity of cnergy at three-cycles-per
second a substantial capacitance would
be necessary.  Whatever capacitance
is available is needed for the tuned
circuit and is not to be obscured as
coupling capacitance.

The first demonstration was made
with a galvanometer connected to the
low voltage winding of the trans.
former used for the inductance. When
current flows into the circuit the gal-
vanometer ncedle first flutters., and.
then as the oscillation builds up the

by GEORGE J. NELSON

Department of Physics
Southern Junior College
Collegedale, Tenn.

swinging of the needle increases to
maximum.  We thus noted that alter-
nating current was present.  The
needle will swing to one side and
then to the other. The frequency is
determined by counting the swings of
the needle for a period of time meas-
ured by a stop-watch. By connecting
and disconnecting condensers the fre-
quency can he changed. )

A lamp, in series with the plate, also
atds in the study. For in action it
blinks on and off. This indicates that
the oscillator draws current over part
of the cycle and rests the other part,.
This point is referred to when the
class ¢ amplifiers are studied. A

®
Figures 1 (left) and 2 (right)

small lamp in series ‘with the con-
denser bank carries the circulating |
current between the condensers and!
the inductance and blinks at a rate
twice that of the larger lamp in the
plate circuit. This smaller lamp lights |
up regardless of the direction of the,'
current and therefore indicates thell
charge and discharge of the condenser.
By disconnecting one condenser at
a time the frequency increases. The|
galvanometer will indicate frequencies |
up to about ten-per-second but with PA
diminishing deflection. We are thus b
able to note directly the effect of tun- br
ing with a variable condenser. In ad-|
dition, we can study the effect of using
less inductance. To do this we only |
have to move the connections to the M
lower voltage taps on the transformer. i
With the small lamp in series with |
the condensers, we observed that it it
flashed brightly whenever the ratio of
capacitance to inductance

Figure 1, circuit used to check a-c and fre- becameﬁl
quency.  Figure 2, circuit to studv effect of ]arge, indicating that with larger Ca“;
resistance on circuit. pacitance a larger circulating current {©

° (Continued on page 103) 5
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rom this point on, it’s cruﬂsn_mnship!

i one important respect there is a
giking similarity between the mil-
bns of Bliley crystals which we now
foduce and the mere handful of
éstom made units that constituted
ur annual production when radio
s still young.

4 those early days of radio, when
4ach quartz crystal was painstak-
lgly cut and ground by hand, a
‘tadition was born. It was a tradi-
ion of craftsmanship that has grown
lith the years—a tradition that
lliley engineers have successfully
-anslated into the more intricate
echniques of volume production.

Do more than before...

buy extra War Bonds

Etched crystals are an outstanding
discovery and development of Bliley
research engineers. This technique, by
means of which crystals are finished
to frequency by acid action rather than
abrasive action, was an established
part of Bliley production long before
Pearl Harbor. It has since proven to
be an essential element in the manu-
facture of crystals that have the depend-
able characteristics necessary for mili-
tary communication in global warfare.

We have been called upon to solve

A new star has been added

some knotty problems. But that is
nothing new at Bliley. It has beenour
habit to parallel new developments
in radio with the right crystal for
each application.

Things will be different soon. Peace-
time projects will again come first.
But our engineers and craftsmen will
be ready, as always, with the right
answer to your requirements. Don’t
fail to include Bliley crystals in the
component specifications for your
peacetime equipment.

CRYSTALS

UNION STATION BUILDING - ERIE, PENN,
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WAR CORRESPONDENT’S RECORDER

(Continued from page 35)

has a diaphragm-operated piezoelec-
tric movement and is mounted on a
clip which can be attached to any con-
venient point of support. The sensi-
tivity of this microphone is sufficient
for the recording of speech at dis-
tances up to about two yards, thus
allowing the commentator a certain
freedom of movement. The other mic-
rophone has a special ribbon-velocity
element designed to avoid pickup of
external noise. Noise elimination is
provided by taking advantage of the
change in frequency response with
distance, a characteristic of this type
of microphone. Held close to the com-
mentator’s mouth, it enables clear
speech to be recorded in the presence
of deafening noise such as is encoun-
tered, for example, inside an aircraft.

Low-consumption pentodes are used
in the first two stages and a small
quiescent push-pull pentode is used in
the third stage. The whole unit con-
sumes only 0.3 ampere at 3 volts and
from 8 to 12 milliamperes at 100 volts.

Power is derived from dry batteries
which are housed in a light metal
Cassette, fitted with a plug and socket
connection. Each set of batteries lasts
long enough for the recording of some
40 discs, after which the casette is
readily replaced by another and re-
turned to base for refitting.

Since the commentator cannot be
expected to operate a gain control
while he is speaking, an automatic reg-
ulating circuit is provided. With this
method speech is neither lost in the
surface noise, nor distorted by over-
loading of the amplifier or disc. To
this end, a portion of the output from
the last stage is rectified and smoothed
to produce negative bias for the sup-
pressor grids of the first two stages.
The reduction in amplifier gain for
loud signals then keeps the recorded
level within reasonable limits. As soon
as an intense signal ceases, however,
the rectified bias voltage is removed
by the discharging of the smoothing
condenser through a leak. Thus the

full gain of the amplifier is restory,

leaving the equipment ready to di

with any weaker signals that may f

low. It would be possible in this w,

to control automatically the full ¢

namic range of the recorded sound |

that, for example, the voice of t

commentator standing at 4° from t:i‘,
microphone would be recorded "
nearly the same level as it would |
if he were to hold the instrument '!
4” from his mouth. If this were domlm
however, the full gain necessary ﬂf
the recording of distant speech wou*
be present during every pause, so th.-ldl
all kinds of unimportant noises wou"
appear highly magnified, between sei ¥
tences, perhaps even between word]’
This surging up and down of ¢
background noises is quite unpleasas "
and may actually mar the intelligibj
ity of the speech. Therefore it w:l
necessary to control this volurm ¢
range. An attenuator was adopted fg i
this purpose. This consists, for th
piezoelectric microphone, shown in thi
circuit diagram, of a condenser-resis
tance shunt of such value as to reduc
the voltage across the terminals to on

tenth (by 20 db). This shunt {
switched into circuit whenever th
microphone is to be used at close quat|
ters. Thus it is possible to keep withiy)

NEwW
INDEXING
MECHANISM

TOTAL
IMPREGNATION

5 MAJOR POINTS
WIN FOR VARIATEN

Points Nos. 3 and

steel mounting plate.

CINEMA ENGINEERING CO.

1508 W. VERDUGO AVE. « BURBANK, CALIF.

ESTABLISHED 1935

Variable Attenuators * Mixers
Potentiometers + Tap Switches
Meter Shunts and Other Pre-
cision Resistance Devices

Engineering and Production of
These Components Qur Specialty

STAMPED @
STEEL MTG.

PLATE
IN THE VARIABLE ATTENUATOR FIELD

5: Lasting, smooth, and quiet
operation are insured hy ground shaft and full
length reamed bearing rigidly fastened to stamped

—

proved by U.

2 MYCALEX X

FIRST TO USE
B LAPPED CONTA(TS
h 1 BRUSHES

Plant and General
Offices
CLIFTON, N. .

"THE LAST WORD"
in LOW LOSS INSULATION

MYCALEX

1 MYCALEX 400

. highly perfected, ap-
$. Army and
Navy as L-4 insulation.

-« . an advanced ecapacitor
dlelectrlc  with a dielectric
constant of (0 to |5.

—

4 ‘

3 MOLDED MYCALEX
. avallable to specifications
in Irregular shapes and Into
which metal Inserts may be
Incorporated.

Write us about your
‘ . high frequency
insulating problems. I

MYCALEX CORPORATION OF AMERICA ;

“Oumers of "MYCALEX’ Patents”

Executive Offices
y MYCALEX 30 ROCKEFELLER CENTER |
== NEW YORK 20, N. Y. |

SHAFT + REAMED

FULL LENGTH
BEARING
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CRYSTALS FOR
THE CRITICAL

For years, The James Knights Com-
i pany has specialized in quantity pro-
duction of an exceptionally wide variety of Quartz
Crystals. James Knights
and improved mechanical
use throughout the crystal industry. We make
samples nearly every day
so that he can design his equipment to fit a crystal
that is now a standard of comparison. Why not
let us help you?

The JAMES KNIGHTS Co.
SANDWICH, ILLINOIS

patents on precision cuts
processes are in general

for some new customer

:
{

bt
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lolerable limits the range of volume
and any background noises.

A small neon lamp connected across
‘he amplifier output flickers when the
‘evel on the disc is sufficient for good
-ecording.

The movement of the lightweight
-utter head is, as previously men-
tioned, a converted piezoelectric phon-
ograph pick-up, fitted with a sapphire-
tipped stylus and with the tone arm
modified to allow for the application
of the pressure necessary to obtain the
correct depth of cut on the cellulose
disc. The effect upon the frequency\
response of the amplifier of the ca-
‘pacitive load presented by the cutter
‘head to the output tube, is compen-
“sated by appropriate corrections be-
itween the first and second stages.

We are indebted to the research
laboratories of the BBC, where this
\equipment was developed, for data and
dlustrations used in this paper.

= ]

e o

TELEVISION

(Continued from page 58)

Today we look upon a moving, i
féi?;clfeab;tzf:;e:iaiys z;)ilgnl;ctsl,yt};i;né active, thinking wprlc]. Things are -happen.irjg——fas’r. Science ha.s ruThed
i miles so that duplication of the came | 2head fifty years. Dreams are becommg reah’nes. 'Truly' we are co?u.ng c olser |
| frequency along parallel routes would| to the stars. The Astatic Corporah:on is a factor in Hf}ls moving, living plan,

and from Astatic research laboratories come new and improved products for

. have to be carefully considered in the _ . : light oickup f h
" individual cases to avoid interference.| @ new era. Not the least important of these is a zephyr-light pickup tor phono-

| At the intermediate points, locations| graph equipment, which will reproduce .+he living.voices and the ms’rrumenfral
" might be found with sufficient separa-| artistry of the entertainment world with a clarity, beauty 'and true-to-life
tion, but at terminal locations, such as| realism heretofore unknown. As FM will contribute to the improvement of
| New York City or Washington this| radio reception, so will Astatic sound detection and pickup products advance .
¥ would probably not be possible. Thus| the fidelity of phonographic recordings to bring the great American audience .
| the same frequency could be used only | .|oser to the stars. .'
U once in a given direction. The actual . -
| opmeration of a relay system with re- “You’ll HEAR MORE from Astatic”’
{ gard to interference from other relay
Ij circuits on the same frequency re-
| quires field tests. The theoretical gain
. and front-to-back ratio of antennas
¢ can be measured in the laboratory, but
“i an actual system is neceded to tell
whether local reflections or anomalous
4 propagation will be appreciable.

To be commercially feasible, relay
# points, many of which will be located
il in relatively inaccessible places, must
4 be designed for unattended operation.
They should include suitable means
for turning them off and on and re-
| moving them from the air in case of
| improper operation, such as deviation
| from frequency or antenna di-
§ rectivity requirements. To insure
i continuity of service, tubes with a
i long and predictable life will be re-
| quired as well as standby units which
9 can be remotely switched into the cir-
| cuit.

3

b T W
-'ﬂ'ﬁ‘r-r-

il TR
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EXTERNAL ANODE TRIODE
CHARACTERISTICS AND APPLICATION

B ECAUSE the life expectancy varies
50 greatly with small voltage fluctu-

ations, it is also important to main-
tain a constant supply voltage. If the fila-
ment is operated from a d-c source of sup-
ply, the usual procedure of regular filament
polarity reversal should be rigorously fol-
lowed, to assure even ey aporation of the
filament. As the filament evaporates, the
diameter becomes less and the resistance
greater. If the evaporation is uneven, as it
always becomes before final failure, a hot
spot develops which hastens the melting
of the filament in that spot.  Even before
actual failure, uneven evaporation makes
the filament mechanicallv weaker and
therefore more susceptible to damage
from mechanical shock.

Besides mechanical shock, often an jm-
portant factor in shortening the life of a
tube, there are two other important
sources of stress to be considered in tube
design and operation, These are electro.
static and electromagnetic stresses. Flec-
trostatic forces are important when the
interelement potential difference is in the
order of 20 kv or greater. This condi
tion is reached only in high-voltage, high.
vacuum rectifiers because the grid fila.
ment voltage in the external-anode triode
seldom becomes greater than a few
thousand volts.

Electromagnetic forces are much more
important, however. An analysis of the
forces on the filament strands when car-
rying high current’ shows that the deflec-
tion of strand is proportional to the one-
fourth power of its length and is de-
pendent on the phase of the currents in
adjacent strands. In the case of direct-
current operation or single-phase opera-
tion with the currents flowing in opposite
directions in adjacent strands, the tan-
gential force approaches zero and the
radial force is negligible. In multi-phase
operation, the phase sequence must pro-
gress uniformly around the structure to
achieve low tangential forces. Often fila-
ment structures do not lend themselves
to such operation, so that the hest possible
configuration and phase pattern must be
selected with a mechanical structure that
will keep stresses within safe limits.

Since successful multi-phase operation
1s predicated on an optimum strand cur-
rent-phase relationship, it is important to
operate all tubes in accordance with fila-
ment connections recommended by the
manufacturer and to provide adequate
protection against phase unbalances. In
the case of very large tubes some sort
of phase balance detector should be em-
ployed which will operate when one phase
drops below 10% of the value of the
others. Differential current relays are
useful for this application.

One authority® has recommended that
all multi-strand filaments be operated
single phase. He points out that it is
difficult to maintain phase balance with
multi-phase operation and that the hum
level is only increased in the order of one
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by A. JAMES EBEL

Chieft Engineer, WiLL
Ass't Prof., Electrical Eng.
University of lllinois
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Figure 7
Approximate field distribution for & vacuum

tube with negative bias voltage less than cutofi.

db by single-phase operation. Since the
hum in the case of multi-phase operation
1s in the audible range, the actual hum
may be greater if weighted for audibility.

Before taking up in detail the anode
characteristics of the external-anode
vacuum tube and its associated cooling
system, a word should be said about the
source of heat in the tube anode. The
kinetic energy of each electron striking
the plate of a tube is given up in the
form of heat. Though the mass of the
individual electron is very small, its velo-
city 1s high because of the high plate
potentials normally employed in such
tubes. For every ampere of current flow-
ing in the plate circuit, 10** of these high-
velocity impacts occur every second. Thus
it may be seen that the power dissipated
in the form of heat at the anode may
reach very large values. The power input
to a vacuum tube circuit may be ex-
pressed as

«T
1
Py = IueEsa 4 I..E. = ipl.yndt
T ]
«T
1
4= ipaedt  (3)
T

.
where . is the average plate current.
E.. is the average plate voltage.

www.americanradiohistorv.com

L. 15 the instantaneous plate cur
rent measured relative t
Ibn.

€ps 15 the instantaneous plate volt

age measured relative to

ba.

the instantaneous

across the load.

v 1s the load resistance.

Eeis the d-c voltage drop acros
the load resistance.

It may be seen from inspection of 3 that
the first and third terms represent tube
power relavons, while the second and
fourth terms represent power in the load, 4
The first term is the power dissipated in 4
the tube. In the third term, the voltage '
and current are out of phase, so that this
power 15 actually deducted from the dis-
sipation within the tube represented by
the first term. The fourth term shows
that the load voltage and the current
ure in phase, so that the power deducted
from the dissipation appears in the load as
useful output. The second term represents
losses in the load and in general is negli-
gible. The efficiency of a vacuum tube
delivering power to a load is the ratio.
of the useful power output to the total |
power nput, which is generally the ratio
of the fourth term in 3 to the whole
right side of the equation. Thus it may be
seen that the classification of tubes as
S-kw or 50-kw tubes is somewhat mean-
ingless unless the type of application and
circuit efficiencies are known. |
The heat generated by electron impact |
develops on the inside surface of the |
anode and flows radially outward to the
outer surface of the anode. The rate of
flow, from the laws of heat conduction, |
1 given by :
K(t:—t) A

d
where Q 1s the rate of heat transfer,
K is the thermal coefficient of the
material,

t: and t. are the temperatures of
the inner and outer surfaces,

A is the cross-sectional area nor-
mal to heat flow, and

d is the thickness,

If the rate of heat generation exceeds |
the rate of outward flow, the temperature |
of the inside of the anode will rise. As |
the temperature rises, the temperature
difference increases and the rate of out-
ward flow increases yntil equilibrium
temperature is reached, where the rate of
flow equals the rate of generation.

The above statement postulates that
the heat flowing to the outer surfaces of
the anode 1s carried away as fast as it is
generated; in other words, that the coolr
Ing system is functioning properly. In
water-cooled tubes the heat is transferred
to the water stream and thereby carried
away to cooling mechanisms: whereas in
the tjon'ed-air cooled tubes the air stream
carries away the heat. While considera~

€ 18 voltage

(4)

TRANSMITTING TUBE DESIGN AND APPLICATION
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WHO MADE IT?

Pardon us, if we presume to insert the “first,” but in casting about
for suppliers you've asked that question, perhaps hundreds of times.

e the types illustrated. The
ket — still widely used, and
cal metal shield

Users of ceramic sockets will recogniz
No. 267 was the first ceramic miniature soc
formed the basic design for the later types with cylindri

base. (Yes, Johnson makes them too, our No. 2778B.)

al ceramic wafer sockets

The No. 228 octal is one of a series of ov
then made over ex-

originated 7 years ago. Engineering improvements
isting types (such as mounting bosses, countersunk rivet heads, “non-
turning” contacts, etc.) established it a favorite for Signal Corps and

Navy equipment.
e design of the No. 247,

Almost equally familiar is the basic squar
| features of the smalles

a series started 6 years ago, embodying essentia
Johnson sockets.
But to get back to the first question,

you're looking for original parts, tube sock
not avail yourself of our kind of engineerin

“Who (first) made it?" when
ets, or other components why
g and production experience?

Ask for catalog 968 (E)
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TUBE JACKEF-_ |

INTAKE

+ ELECTROLYSIS TARGET
—~WATER COILS —*]

o

% ’

— Figure 8
Fundamental compo-
nents of the hydraulic

e system of a water-
cooled transmitter or an
THERMOMETER h-f heating generator.
[ ]
FLOW-METER
AND
INTERLOCK

tion of the heat flow ih the anode jtself
is rather simple when an even heat
generation is assumed, in actual practice
it is very complex because of the focus-
ing effect of the grid. Figure 7 shows
the approximate field distribution for a
vacuum tube with negative bijas voltage
less than cutoff. From this it may be
seen that the maximum number of elec-
tron impacts will occur between the grid
wires and the vertical grid stays, and
that these wires will cast a shadow on
the anode surface. Since the grid voltage
varies from cutoff to high positive values
in many types of operation, this shadow
is not as well defined as the diagram in
Figure 7 indicates, but rather varies
throughout the entire operating cycle.
Even so, there is an uneven distribution
of heat which complicates the cooling pic-
ture, since lateral flow takes place ac-
cording to equation ¢4, along the anode
between the hot spots. At the same time
there will be a greater transfer of heat

to the cooling agent at these hot spots.

The water-cooled tube presents many
interesting thermal and hydraulic prob-
lems. The work of Mouromtseff® and
the pamphlet Tubes™ on this subject are
classic and should be consulted for a com-
plete study of the cooling problems, It
has been shown that the cooling of such
a tube depends on several operational
factors as well as on a number of design
factors, The rate of cooling increases
with the water velocity and depends
critically on water temperature. These
are two factors which the operator can
control. The rate of heat transfer is ac-
tually less with cold water because of
an increase in viscosity of the liquid. On
the other hand the allowable temperature
rise is greater in cold water so that the
maximum operational temperature lies in
the relatively wide range between these
two extremes.

Of the design factors, the spacing be-
tween the anode and the water jacket is

e =-
l ! #
AVE.FIN TEMP
200°c
F=l21°
3
i & °
0
i 150°C Figure 9
TF AVE = Cross section diagram
l of an air-cooled tube
with the temperature
g¢radients superim-
[ posed,
: " fio0%c
[}
| AVEJR TEMP | & °°
| e A “Z%Ew gph'-'
- A _
i SOUDER| |\ AT 50°c
S
i I ORENR NN : N
B Ehak ool i
Dzl =3 ?5" P LARd. 5 3
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probably most important. The smallep!
this spacing the higher becomes the veln-
city of the cooling stream for a given
rate of flow. The optimum spacing has
been found to be in the order of .02 fap
a tube with a 1.5” anode diameter.* Sychf
small spacing would not allow for amy
scale formation, however, so tpat in |
practice this spacing is approximately.
.09”. Other design factors such as grig
and grid stay placement with respect to.
the cathode wires will have an effect on|
cooling, since they affect focusing and i
the formation of temperature differentialg
on the anode surface. The ratio of the
cathode length to the total length of the
anode also has an effect, since some of.
the heat will be conducted to those parts |
of the tube that do not have electrons i
impinging directly upon them, as they
are out of the normal field between |
cathode and anode. :

The formation of scale, because of its
low conductivity, is very detrimental to
the cooling of the anode. A examination
of equation 4 will show that for a given
rate of flow the temperature difference
must be greater if a material of lower
conductivity is used. Thus for a given
water temperature rise in the cooling sys-
tem, the actual anode temperature must |
be much higher with a scale formation.

The dissipation limit for a water-
cooled tube is indicated by a singing
which accompanies the formation of steam
at the anode. A certain amount of hiss
or sing can be tolerated, since the minute
bubbles of steam are washed away in the
turbulent flow of the cooling liquid. If
the steam is formed faster than it is
washed away, however, overheating may
easily take place, the rate of scale forma-
tion will increase, and there ijs a pos-
sibility of gassing within the tube,

Although the direct cooling agent is
water in water-cooled tubes, the final dis-
sipation of the heat must be into the air.
This is accomplished in a radiator blower
system or in a cooling pond with the aid
of evaporation. Figure 8 illustrates the
fundamental components of the hydraulic
system of a water-cooled transmitter or
h-f heating generator. A closed system
is used because of the necessity of em-
ploying distilled or very pure water to
keep down the leakage current through
the water stream, The pump must be of
such capacity that it will develop the
proper rate or flow in a circuit with the
hydraulic resistance offered by the tube
water jacket. It may take as much as
50 pounds pressure to force the water
through the insulation coils and the tube
jacket. This also leads to the interesting
fact that the water pressure within the
jacket itself may be high enor~h to raise
the boiling point of the water as much
as 30% and accounts for temperature
indications in water-cooled tubes above
100°C without the accompanying sing.

It is desirable for the operator to be
able to calculate the tota] dissipation of
heat into the water by the water-cooled
tubes from the indications of the ir~ut
and output temperature indicators and
the flow meter. Assuming that the specific
heat of water remains constant over the
temperature ranges encountered in the
cooling systems, the power dissipated into

.the water stream is given by

P=264R(T,~T,) (5)

where R is the rate of flow in gallons
per minute,

(Continued on page 74) (
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ductor and dual coaxial, air-spaced, low capacitance
lines, and antenna lead-in wire... there’s a right
type for your job, backed by the built-in superiority
that’s a tradition with Federal.

Special developments in flexible low-loss cables
by Federal have resulted in superior cables for
all types of transmission. For a better job, see

Federal first.
Write for your cable information sheet today.

‘0 assist the equipment designer Federal offers com-

‘rehensive data on high frequency cables.

' This technical information sheet provides the design-

ngineer with pertinent electrical and physical

‘haracteristics...including impedance, capacitance,

ttenuation, diameter, materials, and weight
.. for Federal’s wide variety of high-frequency

‘ables.
Single and double braid, armored, dual con.
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® A small, compact, practical
test instrument for labora-
tories and Radio Service
Stores — engineered up to
high HICKOK standards.
Provides for electronicA.C.
and D.C. Voltage measure-
ment with extremely high
input impedance. Provides
an electronic ohmmeter for
resistance measurement from
.1 of one ohm to 1,000
megohms. Also provides a
milliampere meter giving 5
ranges of measurement to
one ampere.

N A ,\/‘r"—"{\»? ‘?\'A

8 A ae ol ,'\‘., <

& = P
-

VALTONC
s few SELUSELIDN

MODEL 202

Meter cannot be damaged from over-voltage on

any range due to the electronic circuit arrangement.

Built with 4 tubes and pilot light. Power supply is

self-contained. Operates on 110 to 120 volts, 50-60

cycles A.C., with voltage regulation included. Spe-

cial range control switch, selector switch, ohms

adjust control, zero balance control and a large 5" {

square meter with a 17 scale length. Size 102" |

high, 72"’ deep, and 8’ wide. Weighs 14 Ibs. and
b is finished in baked crackle lacquer. It's a honey for

! ¢
i convenience and dependability. }
i

! |

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10529 Dupont Avenue, Cleveland 8, Ohio ?
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(Continwed from page 72) t
T, is the input temperature, &
T. is the output temperature, an

P the power in watts.

il

Input and output thermometers at thg
cooling devices would show the exact re:|
verse indications c¢xcept for whateve
heat loss there would be in the connects
ing pipes between the tube and the cools
ing unit. The cooling in a radiator is}
proportional to the difference betweeékw
radiator temperature and air temperature, |,
the air velocity and the cooling area, |
From the above analysis it may be seen

how the equilibrium temperature in a
water-cooled system is reached. The tem- it
perature of the water is raised in propors [
tion to the amount of heat dissipation in

the tube. The inlet temperature will rise
till the average temperature in the cool-|.
ing unit is enough above ambient tem-
perature to effect a rate of heat dissipa-
tion equal to that of the tube less con- g

necting circuit losses. It is the duty of ¥'
the operator to watch these various: fac={"
tors for indications of improner function: ﬁ“
ing, which can be readily noted in an
departure from the regular operation ex iea
plained above. 1 ‘l
Distilled water i1s recommended in al!,ad
cases of water-cooled tube operation be-
cause the shortened life of snch an ex
pensive item as an external-anode vacuy
tube will cost much more than pure
water. The additional possibility of inter=
ruption of service due to too much scale
formation or excessive hydrolysis is als [é
to be considered. Even with distille
water there are always some impuritie
that go into solution as the warm water| |
passes through a considerable length ofl:
pipe or rubber hose, and fixtures such asfo
pumps, radiators, and metering devices. 1
In the forced-air cooled tube the cool
ing process is much simpler and in some
ways more efficient, even though E
-

d

forced-aid cooled tube cannot handle a
much dissipation as a water-coeled tub
of the same size. Much good information ¥4
has been published recently . . 3% gghu
this subject and should be consulted)
Figure 9 shows a cross-section diagram h
of an air-cooled tube with the tempera-
ture gradients superimposed. The slope}
of any of the temperature gradient curvesiy,
1s dependent upon the heat conductivitys
of the material and the rate of coolingy .
The heavy copper core surrounding the
anode facilitates the longitudinal and&%

Fa

circular flow of heat so that the effect off.
grid focusing is necutralized and the cool-
ing is evenly distributed. m
_The amount of power dissipation a l
air-cooled external-anode tube can handl k
1S proportional to the average tempera-h:
ture difference between the fins and the

air stream, the rate heat is transferred}

from the fins to the air stream -~er unit}
area per degree, and the to‘al effectivei:
area. It may be seen that all of thesel
f:.actors, except possibly the first, are de-
sign factors and are out of the - --ator's ¥
control. The dissipation in the finall
analysis is limited by the maximum safe’

temperature the anode can reach. This is

limited by the melting point of the solderL.‘
that affects the thermal contact between
anode and cooler and by the point at .
which gas will be driven from the anode.! '
Tin solder will begin to soften at approxi- |

mately 180° C, whereas a well evacnated !
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se will not liberate excessively till 250°
sreached; so that the cooling limit in
4 tubes in current use is limited by
4 solder melting point. The temperature
1 150° recommended by most manufac
gers represents a margin of safety below |
& melting point, although some tubes |
4h higher melting-point solder run as
+h as 200° C.

Che temperature of the incoming air
gimportant, since for a given rate of |
ut transfer to the air the allowable dis-
sation is a function of the incoming air
wiperature . While the ambient tem-
#ature is out of the operator’s control, |
#per installation and care in operation
wl keep the air at the blower ntake
fim rising in temperature very much
pve the ambient. So often in installa-
ins where forced-air sealed tubes are
¢d, the hot air is exhausted into the
wm, and a separate exhaust fan or the
filding circulating system 1s depended
pn for the hot air removal. This leads
the recirculation of the hot air through
it cooling system because the air path
fistances are such as to short-circuit
£ exhaust system.

The velocity of the air stre~ controls
* rate of heat transfer to the air stream.

only limit 1s the point where ob-
i tionable whistling takes place, or where
# installed fan capacity has to be so
#:at to create the pressure necessary to
gtain the desired velocity that commer
gl units cannot be employed. The core
&l cooling fin radii bear a definite rela-
inship to each other for optimum cool
gz, as do the number and thickness of
¢ fins. These factors along with some
jeresting possibilities for construction
g air-cooled tubes of equal dissipation to
wter-cooled tubes are taken up in the
rerences indicated in the {ioregoing |
Kt.

The tube may be installed in an in-|
slated socket that forms the air duct|
bm an individual blower or mounted
i 2 shelf that forms part of the air flow
¢cuit in the equipment with one com-
on blower and individual duct control |
¢ air to each unit or cubicle. The hot |
& is generally exhausted outside but can
§ used to heat the building. A similar
fating adaptation may be made with|
mter-cooled tube units. l

A note on the heating effect of a piecel
¢ high power electronic equipment might
{ appropriate. If, for examnle, the piece |
i equipment is a 3-kw radio transmitter |
sth a power input of 25 kw, all but the
swer lost as electromagnetic radiation
i available in the form of heat. This
wans that with the exception of the
Scw carrier power and whatver addi- |
tnal power is added to the carrier by
odulation (approximately 2.5 kw maxi
wim) the power input can be used ior
ating purposes. Ii the amount of heat |
| kilowatts-per-hour available 1s con-
irted to btu and the heat loss for the
Nilding structure is known for the vari- |
1s outside temperatures, then the suita-
\lity of the equipment as a heat source |
in be gauged. Added to this 1s, of course,
(e problem of heat distribution which

an installational problem and shOuIdl
» considered in the initial installation of
e equipment.

The Aash arc (sometimes called arc
‘1ck) i1s an instantaneous breakdown
“ithin the tube that allows reverse cur-
‘nt flow. In external-anode vacuum tubes |

constitutes one of the chief sources of |

(Continued on page 76)

SHEET METAL

FABRICATION

"Cole Steel Equipment” specializes in tough sheet

metal assignments as well as boxes, chassis, and

instrument housings. Whether your blueprints call

for extreme precision or gauge limits, we're geared

to design, fabricate and finish exactly to specifi-

cations. Whatever your problem, let us help you.

COLE STEEL OFFICE EQUIPMENT

will again be available
after the war

C OL E

STEEL EQUIPMENT COMPANY

349 Broadway, New York 13, New York ¢ Factory: Brooklyn, New York
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THE HORN

Dlostt

X

(MODERN VERSION)

Plenty of high frequency
Sound reproduction, up to
15,000 cycles plus...plenty
of bass response, down to
40 cycles . .. plenty of hori-
zontal distribution, 60 de-
grees . . . plenty of veriical
distribution, 40 degrees...
plenty of quality ... plenty
of EVERYTHING a modern
post-war America wants in
quality sound reproduction.

You enjoy them all in the Al-

| ping  within the

EXTERNAL ANODE TRIODES

(Continued from page 75) I’

mterruption of operation and tube failure.

While with improved manufacture tech-
nique the incidence of such arcs is re-
duced, yet they remain a major problem
for the design and operating engincer.
They are gencerally identified bv a sharp
tube and interruption
of the plate circuit by the d-c overload
relay. Because of the intense light from
the tungsten filament it is impossible to
see the arc take place, and often even
the ping is obscured by the normal
operating noises of the tube. If sufficient
energy is available at the plate supply,
there will be a high current d-c follow-
up arc, which is a sustained arc and
will be destructive in the tube. The pre-
vention of these power arcs is within the
power of the design and ovcration en-
gineers.

There is no final evidence as to what
the actual cause of these flash arcs is,
but the work of Gossling’ ~nd Mouromt-
seff'’ points very definitely to the libera-
tion of gas within the tube as the main
factor. Within the evacuated envelope

o

J
il
i)

L
- o -~ -

Figure 10

Characteristic flas h(f‘m
markings on inside of’$|
a high-power water. |,
cooled tube. Careful"im
maintenance procedure
aids in reducing num-}'i
ber of flash arcs in any ‘
given operational sjtua. 'f“
(|

tion,
el

fer
Jut
{al
I

it
b

R
= 2

of an external anode triode, the only hus
mediums wherehy conduction mav be set b
up between plate and grid or plate andl|,
.catllodg are either electronic emission or ;ra
tonization. Electronic emission is of four »
types; (I)—thernionic, (2)—high field, JO,
(3)—sccondary, and (4)—photoelectric, tpt-
Thermionic emission is out of the ques- |y
fian because it has been shown that thel; .
plate surface cannot reach temperatures iy,
necessary for the initiation of such emis-'w
ston.  Although secondary emission is'lk
rommon within these tubes, there seems-ll"
to be no correlation between the incidence &
of flash arcs and sccondary emission, fe
Photoelectric emission might be caused lisib
by the soft x-rays generated by the itr
bombardment of the anode by primary f
electrons of high velocity, but here again i
there is no definite correlation between !!
the conditions giving rise to x-rays and M
flash arcs. High field emission from a ke
smooth surface requires potential gradi- lu
ents far above those normally encountered i
within the tube. Any blistering or- flaking I+

JONES 500 SERIES
PLUGS AND SOCKETS

Designed for 5,000 volts and 25 amperes.
All sizes polarized te prevent incorrect
connections, no matter how many sizes used on
a single installation. Fulfill every electrical and
mechanical requirement. Easy to wire end in-
stantly accessible for inspection. Sizes: 2, 4, 6,
8. 10, and 12 contacts. Send for a copy of Bul-
letin 500 for complete information. Write today.

HOWARD B. JONES CO.
2460 W. GEORGE STREET
CHICAGO 18, ILL.

tec Lansing Duplex Speaker.

SEND FOR BULLETINS

LANSING CORPORATION

1210 TAFT BLDG., HOLLYWOOD 28, CALIF. 7
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“he anode surface would, however,
4 rise to the conditions necessary and
drient for formation of such an arc.
& is a rare possibility in the present
# of the tube manufacturing art. Thus
il ionization of gases present within
wtube is left as a cause of the flash
% Experimental introduction of small
sitities of gas into a tube has not given
8 to the type of flash arcs normally
#d in hard vacuum tubes, so that it
st simply a question of ionic conduc-
6 It may be that gases condensed on
¢cool surface of the anode, which is
wcoolest element in the external anode
il, are suddenly released during opera-
g in such form that they give rise to
@ field emission or disintergration of
1#gas pocket and the formation of the
sltant arc.

. is a known fact that flash arcs are
% frequent in forced-air cooled tubes
1 in water-cooled tubes. The anode of
.qforced-air cooled tube is warmer and
{lefore does not invite the condensation
trases such as does the relatively cold
a:r-cooled anode. The temperature dis-
wation is of course also more even in
arair-cooled anode. This, plus the fact
8 flash arcs seldom if ever occur in
wmtion-cooled tubes, even with high-
igintial gradients, indicates strongly
[ condensed gases have some definite
ft on the occurrence of the arcs.
sigure 10 shows the characteristic
lg arc markings on the inside of the
wle of a high power water-cooled
anum tube. Much can be done in the
¥z of maintenance procedure to reduce
% number of flash arcs in any given
grational situation, which will be dis-
ed later. In the matter of desigu it is
wbrtant, if a destructive power arc is
lgito follow the flash arc, that the d-c
‘“§fload protection in the circuit be fast
‘m sure. Furthermore, the condensers
nhe circuit between the overload pro-
wton and the tube anode should be as
1l as possible so that the energy stored
1 not be sufficient to cause a destruc-
4 power arc. This indicates that the
slte blocking condenser be as small as
Jkible, and that push-pull operation is
yger in this respect than parallel opera-
. The plate choke should have enough
“#hctance to prevent a rapid rise in cur-
# from the final filter condenser in the
‘nt of a flash arc.

_econdary emission takes place to a
/Bceable extent in all power tubes. As
thenomenon it occurs whenever elec-
s impinge on a material with energy
“gmore than 10 volts. The maximum
“Msion takes place at electron energies
ghe order of 600 volts, depending upon
# material. In the high-power triode,
#mndarv emission from the anode is of
& imnortance since the anode in opera-
¢ very seldom becomes negative with
@ect to any of the other elements of
fitube. Even when the minimum plate
ge approaches the maximum grid
age in certain types of operation, very
of the secondary electrons have

gh energy to overcome the -~tential
ient between the grid and the plate.
P'here is considerable secondary emis-
h from the grid, however, which pre-
::s a very definite problem in tube de-
as well as in the application of the
'x Figure 11 shows a typical grid
iracteristic of a high-power triode.
%t negative slope of the curve as the
#ential increases indicates that the grid
Fuit of this tube will present a negative

(Continued on page 106)

A« ANDREW SOLUTION
lo an

ANTENNA PROBLEM

‘ Faced with a difficult antenna problem,
E. H. Andresen, Chief Engineer of Chi-
cago's Board of Education Station WBEZ, called
on ANDREW engineers for a solution. The prob-
lem was that of coupling a 70-ohm unbalanced
coaxial transmission line to the much smaller
balanced impedance of the antenna. Uncer-
tainty of the exact value of the antenna impe-
dance made the problem difficult, and called
for some kind of an adjustable coupling device.

ANDREW solved the problem by constructing a
quarter wave impedance transforming section
with a concentric “bazooka’ for the balance con- E
version. Adjustments were made by varying the
average dielectric constant in resonant section.

This problem is but one of many that the expe-
vienced ‘staff of ANDREwW engineers are called
upon to solve. As quulified experts in the field
s of FM, radio and television antenna equipment
~ ANDREW engineers have solved mahy problems
i for military and broadcast engineers.

FOR THE SOLUTION OF YOUR ANTENNA PROBLEMS
.+ . FOR THE* DESIGNING, ENGINEERING, AND BUILD-
ING OF ANTENNA EQUIPMENT ... CONSULT ANDREW

e Curve shows standing waves
determined by probing electro-
static field in “‘piccolo” (section
of transmission line with holes
drilled in outer conductor). Wavy
curve represents initial condi-
tions before adjustment; straight
line shows the final result after
adjustment of matching unit.

<

ANDREW CO.

o Twin-barreled dehydrat-
4 ing unit especially designed
tor WBEZ bv ANDREW engi-
neers. Design permits leav-
ing one cartridge in service

‘363 East 75th Street, Chicago 19, lllinois O e iridye 18
being recharged.
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SUPPLY

VOLTAGE

(Continued from page 64)

EFFECT ON TRANSITRON

PERFORMANCE

-2800
ohms

Figure 6

Transitron static

4 R

acteristics secure
Kohler. Euv equal

() ssy76T

volts; *Eecs2 e
-100 volts d-c;

//

equals 0. (*Grid
biased 100

L~
]

.
%

\

(A) test was made!
July, 1942; (B), §

/

&

yd

September, 1940;

VOLTS D-C

tember, 1940; (:?
.

.

/4

7
6SJ7

Re=-2250
oy
Y

i
=
i

©4

(E) and (F), Aug'f'
3, 5 and 10, 1&
(G), December, 1

(H), January, 19 ¢
(1), March, 1942 (/¢

2ss1 (@O
=-5500 ohms
Ee,

September, 1942; g "
(K), March,

-iBO0 ohms

Negative resistiy
shown for each tubg

4800 ohms .=

T
,

R
6SKTGT

R
65KTGT

minimum value cal

ClesKTeT @'}-——

CRYSTAL MANUFA CTURERS!

Here is a NEW Holder,
approved by the Signal Corps.

RN

\

Featuring new materials and designs, the new
Nemco Crystal Holders have easily passed

every test to which they have been subjected
by the Signal Corps. and crystal manufac-
turers.

Nemco Holders are designed to prevent
deterioration of the crystal by repelling
water vapor under tropical conditions.

Because we specialize in the manufacture

of Crystal Holders exclusively, we can
give you the quality and service to help
speed your production.

Write for samples and prices; also re-
quest quotations on your requirements
forimprinting holderswith metallicink.

RO EEEE MANUFACTURING CORP.

| all:types of H;243'H61§exs.-":_~ B 22-78 STEINWAY ST., LONG ISLAND CITY, N.Y. |
L. 'x‘ o, : k_‘_,l' . g G kL o ML Ao £ o LRSI R

»
3

i i
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lated from negatic

slope, !

° fi

Sl‘

9

"

f

L

characteristics. Averages for four to six :

tubes of each make were made. The nega-
tive resistance at the midpoint of each
characteristic for the 6SJ7 or 6SJ7GT!
varies from -2250 ohms for a 6SJ7 of |s
our make of August 1944 and anotheu‘
manufacturer’s tube of December 1942 toi
-5500 ohms for our 12SJ7 of March 1941,
The curves show that a tromsitron oscil-|
lator circuit adjusted for oscillation at |
82.5 volts Ec: with our 6SJ7 of March!
1941 or another tube of September 1942
could be inoperative at the same applied
voltages with still another make tube of
I)9eccmbcr 1942 or one of ours of August o
1944, {

The tube samples we happened to have "
do not illustrate exactly this state of af- 1,Th'
fairs for the 6SK7 but there is no reason|®
that the same range of variation could
not be expected for the 6SK7 or any
other pentode as we found for the 6S]J7. 0
Dr. Brunetti’s curves for the 6C6 and 57|™
(theoretically identical tubes except for ¥
he;_itcr rating) also tend to illustrate our |l
point. h

This analysis is not offered to depre- i
cate the advantages and virtues of thel
transitron oscillator, but rather to point
out the difficulties which might be ex- i
pected with the use of standard tube types ing
In transitron circuits with non-adjustable i
screen and bias voltages.
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meets special applications

saves time . . . saves tooling . . . speeds delivery!

¥ your application requires a specially designed relay
Guardian engineers can be of great help to you. But, as

Ja result of their wide experience in designing "specials” they
‘have evolved a standard design so flexible that it is now speci-
\fied in numerous applications that would ordinarily require a
ispecially designed unit. Perhaps you can use it in your “special”
rapplication . . . with a saving in money and delivery time. This
unusually flexible relay is the SERIES 345. lts chief features are
sthe large coil winding area, numerous contact combinations, the
“non-binding pin type armature hinge pin, its resistance to shock
tand vibration, and an ability to operate in extremes of temper-
. Uature. It is now being used in aircraft, radio, and other exact-

WINDING — Multi-wound coils are avail-
able for operation on two or more circuits.
Or coil may be wound to operate on the
discharge of a 3 mfd. condenser.

CONTACTS —Normal switch capacity is
three pole, double throw; maximum switch
capacity may be up to six pole double
throw with 12%2 amp. contacts, or any vari-
i lation of contact combinations within this range,

sincluding the operation of contacts in sequence.
! iThe flexibility of the contact springs may be
o tincreased through the use of coil spring rivets.

A TIME DELAY—On D.C. coils a time delay of
110,25 seconds on release or 0.06 second on
"S‘ lattract may be achieved through the use of
! Lcopper slugs which require these time intervals

ifor saturation or de-energizing depending on
" Iwhether they are used on the heel or head of
tthe coil.

g TIME DELAY

43

' IDUST COVER —For applications where this relay may be
lisubject to injury or in atmosphere where dust may be present
‘l L in sufficient quantity to impede operation, the SERIES 345 may
. 1be equipped with a metal dustproof cover.

{ISCREW TERMINALS — Screw type terminals are optional
\for applications where terminals must be disconnected occa-

VARIATIONS OF THE

INTERLOCKING UNIT

ing applications to insure dependable performance.
STANDARD SERIES 345 —The ample coil winding area of
the SERIES 345 gives you a wide range of windings for various
voltages and currents. Coil winding area is approximately .75
cubic inches. Average power required is 3.56 watts with three
pole, double throw contacts of 122 amp. capacity. Coils are
available for either A.C. or D.C. operation.

The maximum switch capacity of the Standard Series 345 is
three pole, double throw. Contacts are rated at 12Y2 amperes
at 110 volts, 60 cycles, non-inductive A.C. Moving contacts are
attached to but insulated from the armature by a bakelite
plate. Terminals are solder lugs. Weight is 62 ounces.

SERIES 345 RELAY

sionally or where solder lug terminals are
not otherwise practical.

INTERLOCKING —The SERIES 345 may.
be used in combination with various coils to
achieve a mechanical interlock. One of the
most recent developments is the use of the
SERIES 345 in an overload application. Ex-
cessive current energizes the SERIES 345
coil. The armature is then mechanically locked
in the energized position by an arm attached
to a Series 405 coil and is held in the locked
position until the Series 405 coil is energized
by a push-button arrangement. If current
through the Series 345 is still excessive, relay
remains in locked position even though re-
leased by push-button control.

DUST COVER

SERIES 345 RELAY DATA

Normal | Minimum Normal Minimum Coil Normal
Volts _n\/_olts | MA. | MA Resist. Wattage

6 4.8 600 | 480 10 | 3.56

12 9.8 300 245 40 3.56

24 18 148 1M1 162 3.56

32 25.6 112 89 287 356

115 92 31 25 3720 3.56

Minimum operating wattage.......... E . EiB-BB-IB 2.3

If you will write us about your relay problems our engineers will be glad to make recommendotions
which may save you time and money. Should you desire a quotation, please mention quantity.

GUARDIAN‘ELECTRIC

1623-B W, WALNUT STREET

CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INOUSTRY
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CTS FILTER

3AX.

BROADCA$ G SERVICE.

VIDES ADJU OF 100, 250,

100 CYCLES 0 CYCLES ARE

8000, OR 10,0 S FILTER FRE-

BRATED CONTR UNIT EMPLOYS

IZATION AND FR FFICIENTLY WIDE

LOSS EFFECTED 8) E CARE OF ANY
THROUGH SPECIAL
IT IS CONSTANT RE

CHANGE IN TONE COLS

NEGLIGIBLE CHANGE IN YO
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BRIDGE SWITCHING

(Continued from page 42)

iance Rz (or an inductor considered as
m a combination). This is balanced
41 a resistance R, in series with the
tidard capacitance arm C. The equa-
its of balance include frequency terms.
Bls circuit is most suitable to measure-
mts of inductors of high Q: since the
gstance R, wvaries from a nominal
sximum value to zero ohms. If Qx > 10,
P the expression for Lx is independent
direquency to better than 1% ; the ex-
assion for Ry is then largely dependent
4n a frequency term.

n (g) of the Table we have an un-
med bridge circuit that balances the
#allel combination of an unknown in-
ftance L. and resistance R: (or an
gurctor® considered as such a combina-
1), with the resistance Rs in series
vh the standard capacitance arm C.
fe balance equations for L, and R, are
mependent of frequency, and the bridge
#nost suitable to high Q. measurements.
"he Maxwell bridge circuit for the
masurement of thductance, with balance
grations for L. and Rx in series in-
dendent of frequency, appears in (h)
éithe Table. The bridge is most suitable
¢ low Qx measurements.

‘['he last bridge circuit (¢) in the Table
fian unnamed bridge circuit that meas-
frs the parallel combnation of Lx and
£  The circuit is most suitable for low
) measurements, in which case the fre-
gency term is important in the equation
,g IR? and not significant in the equation

Ynstructional Details

iRince electrostatic shielding in an im-
plance bridge is absolutely essential to
| proper operation, the device was as-
'%mbled in an aluminum cabinet, and very
fmmetrically arranged, with the bridge
ins located as shown in Figure 2. Elec-
®magnetic and electrostatic coupling
§tween the oscillator and the output
gcuit is reduced to a minimum by not
rluding the oscillator within the bridge
winet proper; and external connections
E i these devices are made with shielded
taxial cords.
{ WThe decade resistors of the A4 and B
ims of the bridge are IRC type WW-4,
gcept for the 1 and 10-ohm steps, which
#re non-inductively wound of manganin
ire. All resistances are within 2% of
%8ir nominal values. An aluminum
dield surrounds each decade resistance;
rm";iese electrostatic shields are connected
il the bridge as shown in Figure 2. The
) 5, and R, variable elements are General
fidio 471-A rheostats with scales cali-
Jated on a Wheatstone resistance bridge.
the adjustable 1000-ohm D arm was
knstructed on a frame similar to the
leneral Radio 533-A rheostat, using an
bproximately logarithmically-shaped card
wound with mangamin wire to give a
ltal of 1000-ohms resistance. The
Jrect reading scale of this variable resis-
Pnce was very carefully hand calibrated
Vith a precision Wheatstone bridge.
" The rather large mica capacitance
“andards (which give the bridge its
ireat range) were constructed from thick

(Continued on page 84)

3Tron core reactors are very often best repre-
:nted by such parallel combinations of induct-
ace and resistance, particularly in communica-
! on networks. See Magnetic Circuits and Trans-
smers, MIT Staff, page 197, John Wiley;
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FAST, RELIABLE SOURCE FOR
Leading Mates of
INDUSTRIAL ELECTRONIC

TUBE TESTERS
0SCILLOSCOPES
CAPACITY DECADES
RESISTANCE DECADES
WHEATSTONE BRIDGES
RESISTANCE LIMIT BRIDGES
WEIN CAPACITY BRIDGES
SIGNAL GENERATORS
PANEL METERS
VACUUM TUBE VOLTMETERS
VOLT-OHM-MILLIAMMETERS

Helpful
‘BUYING

GUIDE
Available
on Request

Write for it!

IED RADIO

833 W. Jackson Blvd. Dept. 31-B-5

SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA
Electronic Tubes, Rectifiers, Power Supplies, Intercommunicating Systems, Sound Systems, Photo-Cell Equip-
ment, Batteries, Chargers, Converters, Generators, Supplies for Resistance Welders, Fuses, Test Instruments,
Meters, Broadcast Station Equipment, Relays, Condensers, Capacitors, Resistors, Rheostats, Transformers,
Switches, Coaxial Cable, Wire,

g

Allied’s concentration of leading
makes under one roof means youcan
obtain the type of instrument you
want . . . in the shortest time possible.
This specialized service to indus-
try, government, and research lab-
oratories simplifies procurement . . . increases
efficiency . . . saves hours, days, and effort. Such
well known makes as RCA, Dumont, G.E., Indus-
trial Instruments, Hickok, Radio City, Triplett
and others. Many on hand for immediate delivery.

EVERYTHING IN ELECTRONICS AND RADIO

It’s faster, simpler to get all your electronic and radio
supplies from this one central source. We carry the largest
and most complete stocks of parts and equipment under
one roof . . . ready for immediate shipment. Besides, our
procurement experts are in constant contact with all lead-
ing manufacturers to speed supplies.

Save time and work . . . Call Allied First!
Write, Wire or Phone Haymarket 6800

CORPORATION
Chicago 7, lllinois

Soldering Irons, Microphones, Speakers, Technical Books, etc.

S

R
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS

o

L S ' -
—WM

W. J. McGCNIGLE, Presiden:

HE VWOA played host to a

record attendance at its 20th

anniversary dinner-cruise at the
Hotel Astor in New York on Febru-
ary 17. Honored guests included Rear
Admiral J. F. Farley, Assistant Chief
of Coast Guard Operations; Major
General H. C. Ingles, Chief Signal
Ofticer of the U. S. Army; FCC Com-
missioner E. K. Jett; Major General
Frank E. Stoner, Chief of Army Com-
munications; Captain E. M. Webster,
Chief of Coast Guard Communica-
tions; Brigadier General David Sar-
noff, first life member VWOA;
Colonel Thompson H. Mitchell, vice
president and general manager RCA
Communications; Haraden Pratt, vice
president and chief engineer of Mac-
kay Radio and Telegraph Company;
George W. Bailey, president Ameri-
can Radio Relay League; T. R. Mec-
Elroy and W. ]. Halligan.

One of the highlights of the evening
was a message from (eneral Dwight
D. Eisenhower. It had been forwarded
to General Stoner for presentation at
the dinner-cruise. The message read:

“I am duly appreciative of your in-
vitation to me to be a guest of honor
at the twentieth anniversary dinner of
the Veteran Wireless Operators As-
sociation. I regret my inability to ac-
cept, but I am glad to testify to the
great debt all of us owe to the signal-
men in this theater of war. Signal
communications are the indispensable
servant of command; without them
the effective control of a vast modern
fighting force would be an impossi-
bility. Signal personnel of this theater
has, from the very beginning of the
invasion, been characterized by a high
order of skill, devotion to duty, and,
in the forward areas, exemplary cour-
age and fortitude.”

TRIKING messages from Admiral
King and Lt. General A. A. Van-
degrift of the Marines were also pre-
sented.
General Vandegrift
salute to the VWOA.:
“The great miracle-producing field
of wireless communications has con-
tributed vitally to the success of our

said in his

2

RCA BUILDING, 0 Rockefeller Plaza: New York, N. Y.

Lt. Gen. A. A. Vandegrift, Commandant of the

U. S. Marine Corps, who sent a special communi-

cations message to the 20th annual dinner-cruise
of the VWOA.

armed forces. We are deeply grateful
to, and proud of, the men who make
these miracles possible—the men the
VWOA represents.

“Close radio contact with our tac-
tical support planes makes it possible
for them to bomb and strafe enemy
positions ringing the beach without
danger to our own troops.

“With our guns ashore, radio makes
it possible for spotter planes to pick
out the smaller enemy emplacements
and relay their location to our gun-
ners.

“When we come out of the water
to strive for a foothold on soil the
enemy is fighting bitterly to hold, our
separate landing units must coordinate
their efforts with all possible precision.
All manners of obstacles work against
this, but obstacles are overcome and
hard-hitting teamwork is maintained
principally through the vital ties of
wireless communications.

“This success results from our
possession of superior equipment oper-
ated by courageous and efficient men.

“We are proud of our communica-
tions personnel. The entire communica-
tions field, to which I am pleased to
commend them, can be proud of these
men.”

Admiral King declared in his mes-
sage that widespread public acclaim
has attended the miracle of modern
communications equipment and its con-
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GEORGE H. CLARK, Secretary

:l(
|9
tribution to success in this war. t
stated that perhaps too little has bed§
said of the human element in waj

communications. !
1
I

Paying tribute to radio operato
he declared that. . . . “It is my wig]
to emphasize his fighting participatiog
so that full recognition may be a
corded the similarity and identity o
purpose which exist Between the cont
municator at his radio key and. tk
gunner at his firing key—a similar
which reaches its full synthesis
modern combat.”

Awards

HI. Marcomi Memorial c'
I of Achievement was awarded 1
Dr. Allen B. Du Mont. . ..
Marconi Memorial Medal of Servi

went to R. Morris Pierce in recoghs

nition of his outstanding service
the cause of the United Nations
connection with the Italian Fleet a

Luxembourg Radio incidents. ... W 14

liam J. McGonigle received a Marcof
Medal of Brotherhood “in apprecia

tion of earnest years of devotion %

the growth and good of the associal
tion.” . . . Orrin E. Dunlap, Jr. re
ceived the Marconi Memorial Meda
of History. . . . A posthumous Scrol!
of Appreciation was awarded to Wil
liam S. Fitzpatrick—Pioncer in the
wireless art—charter member am
carliest worker in the founding of om
Association.

Honorary memberships were award! ?

ed to Major General Frank E. Stoner |

Donald McNicol, former IRE presi|

dent; Lawrence J. Dunn, Chief Radi
Aide to the Chief Signal Officer of
the Army; and Hugo Gernsback.
Life memberships were awarded t
Henry Steinberg, a pioneer in wirj
les_s, now a manufacturers represef
tative in New York; Paul Godley
consulting engineer and famous for|
his work in the trans-Atlantic testé!
for the hams way, way back; Louis!
G. Pacent, Sr., pioneer developmen
engineer ; and Lewis Winner, who has
had as varied a career as any of us
and is now editor of CoMMUNICATIONS!
and editorial director of SERVICE. I:
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RECEIVERS ARE THE EARS OF THE FLEET

NC-200

ARE IN SERVICE THROUGHOUT THE WORLD
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ONE OF A SERIES OF ELECTRO-VOICE ADVERTISEMENTS EXPLAINING IN DETAIL
THE APPLICATIONS AND SPECIFICATIONS OF ELECTRO-VOICE MICROPHONES

EleclioPores MODEL 205-5

INDUSTR!

Por

RAILROAD

ERGENCY
“:L CALL SYSTEMS

sY LOCATIONS

IN NOI

Ambient noise is fed into dual apertures, shown in
photograph. in correct phase relationship to provide
almost complete cancellation of the entire noise
spectrum. Speech that originates close to one of
these apertures is faithfully reproduced. Articulation
percentage is at least 979, under quiet conditions,
and 88% under a 115 db noise field. The Model 205-S
is unusually versatile . . . can be used, indoors or
outdoors, for all speech transmission in any noisy.
windy, wet or extremely hot or cold location.

SPECIFICATIONS OF THE MODEL 205-§

QUTPUT LEVEL: Power rating: 27 db below 6
milliwatts for 10 bar pressure. Voltage
rating: 10 db above .081 volt/bar, open
circuit. Voltage developed by normal
speech (100 bars); .32 volt.

FREQUENCY RESPONSE: substantially flat
tfrom 100-4000 <.p.s

ARTICULATION: at least 97% articulation un-
der quiet conditions; 88% under 115 db
of ambient noise.

AVERAGE BACKGROUND NOISE REDUCTION:
20 db and higher, depending on distance
from noise source.

WEIGHT: less than eight ounces.

INPUT: standard single button input is required.

CURRENT: 10-50 milliampere bution current.

HOUSING: molded, high impact phenolic hous-
ing; minimum wall thickness, 5/32"; viny-
lite carbon retainer

& e
e

HE 23 <
Lg‘_‘;m:mfwﬁ i

.. a single button, hand-held, carbon DIFFERENTIAL
microphone, designed for maximum intelligibility
under extreme noise

SLECTRO-VOICK CORPORATION + 1739 SOUTH BEND AVEHUE » &
# %J{ll‘-\nfrf:ﬂ%yjily:ﬁ- B3 Eaif A0vh Arranr, Mww Tack GpoW T WL e

R R S R T PIRPEE

Because the 205-S is a noilo;cancellinq microphone,
it must be used in @ manner different from any other
type. The microphone should be held so that the lip-
rest will touch lightly against the upper lip. This
brings the mouth and instrument into the correct
position for proper transmission. As with all Electro.
Voice microphones, the Model 205-S is guaranteed
to be free from defect in material and workmanship
— for life.

TEMPERATURE RANGE: from —40° to 4185°F,

PRESS-TO-TALK SWITCH: available with or
without hold-down lock. Double pole
double throw contacts provide an op-
tional wide assortment ofswitch circuits.

STANDARD SWITCH CIRCUIT: provides clos-
ing of button circuit and relay simulta-
neously.

THERMAL NOISE: less than 1 millivolt with 50
milliamperes through button.

STURDY CONSTRUCTION: capable of with-
standing impact of more than 10,000 6°*
drops to hard surface.

POSITIONAL RESPONSE: plus or minus of §
db of horizontal.

CONDUCTOR CABLE: § feet of two conductor |
and shielded cable, overall synthetic
rubber jacketed.

T s
Sladiseci i

IRE WINTER MEETING REPORT

(Continued from page 56)

dock. On several occasions the low-driv-
ing power requirements of the tube were
demonstrated by driving the 14 m-c am-
plifier to its full rated 1000 watts input by
means of a standard Meissner signal
shifter. Mr. Murdock explained that the
signal shifter consists merely of an oscil-
lator-doubler unit, with a 6L6 as the out-
put-doubler stage.

100-mc Tests

For tests at 100 mc and above, a unit
utilizing linear grid and plate tank cir-

b

cuits was employed, Mr. Murdock pointed
out. He said that there were no significant
differences between the operation of the
tubes at 14 and 100 mc. The driving
power at 100 mc was found to be less
than 5 watts per pair, hé said, and there
was no difficully in obtaining a plate-
circuit efficiency of 759%.

Filament voltage is 5 volts; current,
6.3 amperes.

[Additional digests of IRE Winter
Meeting papers will appear in the
March issue of COMMUNICATIONS.]
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BRIDGE SWITCHING

(Continued from page 81)

mica sheets obtained from condens
formerly utilized in spark transmitt

capacitors were torn down and reassemy:
bled with the mica sheets split to mi
mum thickness. This was found maqs
easily accomplished by wetting the mig
sheets, and starting a split with a razgy
blade. A magnifying glass was helpfigyr
on the eyes during this process. Ongy,
the split was made in a mica sheet, it wag/
continued most readily by use of a smootht,
needle and immersion in water whicl
greatly facilitated the separation of the; 1
mica laminations. It was, of course, neg
essary to thoroughly dry out the migg
sheets by baking in an oven prior L
their use. The condensers were assemblet
from alternate sheets of thin tin foil ape
mica, temporarily clamping each asse
bly from time to time and its total capaci "
tance measured. Kach capacitance way
made a few per cent too large; then im:|
pregnated with beeswax compoun fd
clamped while still warm, and allowsd 0
to cool. In order to adjust them to thejr
respective nominal values, the complete
condensers were placed in their separg
mountings and their capacitances meas-
ured. These capacitances were high.
portion of one condenser sheet was theg
removed from each condenser, and reas

sembled and remeasured. After a f{ ¥
trials, the assembled condensers were figa| !
ally adjusted to within the precision gfftd
measurement to the desired nominal valuss i
All measurements were made by a substitysth

tion method, with a laboratory decade ¢
pacitor as the standard. The assemble
general-purpose bridge was utilized as t
measuring device, using an auxiliary co i
dense in the Cx arm. Since a substitutiggi
method was used, the final capacitance 4? I
justments were correct to within a peggon
cent of the capacitance-standard, which itfas

self had a limit of error of 0.25%. o
4 Jld

Shielded Transformer _'inY
) ind

The.secret of the successful operatiafi
of an impedance bridge lies in the isolat-|i
ing transformer required to change fromj
the balanced bridge arms back to a single-
side or grounded condition.? The shielded T
transformer utilized in this bridge was
constructed from a high-quality, shell-
type 3:1 ratio a-f transformer. After dis-f
assembly, approximately one half of the
mner part of the outer (or secondarylf,
winding was removed, reducing the turn:
ratio of the transformer to approximately
1%%:1. This left a gap between the twel™
windings. A sheet of thin tin foil wag®
wound around the outside and inside al*
each winding, leaving small overlaps wi
msulation between to prevent the forma- |
tion of short-circuited turns. A Jead waifl
!)rought out from both the outer ant
mner shields of the two windings.
clectrostatic shields must, of
msulated from each other and from {
core. The transformer was then reasf
sembled with small spacers between tht
windings, as shown in the cut-away Vl':.:l

B

in Figure 6, and the entire device trea
to a beeswax impregnation. 1
The shielded transformer eliminate§ ).
the electrostatic coupling between the twal. 1
windings; balances the stray-ground ca-

3See Shielded Transformers for Impedangd '
Bridges, General Radio Experimenter, Vol. H-l i
No. 5; October 1935
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gritances of the windings so as to shunt
‘ally the C and D arms of the bridge;
4 reduces these shunting:ground ca-
gitances to a minimum. These con-
dions thereby completely determine the
gnections of the shields, which are
pde as shown in Figure 2.
The winding closest to the core, pri-
#ry in Figures 2 and 4, has the highest
macitance to ground, and is therefore
glized as the output winding; both
& electrostatic shields are connected to
gund (the aluminum cabinet). The
gter winding has a minimum capacitance
t ground, and is therefore connected to
> junctions of the A-C and B-D arms.
he outer shield of this winding is con-
icted to its outer winding terminal;
- inner shield to the inner winding
fminal. This outer winding is identi-
id as secondary in Figures 2 and 4.
Finally, the primary and secondary
inding terminals are shielded from each
der by the transformer core which is
50 grounded to the aluminum cabinet,
lgure 4.

ldge Accuracy

{ The only devices required to calibrate
fe bridge are a good Wheatstone d-c
tidge for measurement of the fixed and
iriable resistance arms of the bridge,
ad a precision standard of 1.0, 0.1 and
D1-microfarads capacitance for calibra-
nn of the capacitance arm C of the
ridge.
| If the highest accuracy is desired for
casurement of Rx and Q. of elements
hder test, more exact values than those
¢ hich can be marked on the R, and R,
tales are required. These more exact
‘alues (to the full accuracy of the bridge)
jay be obtained hy measuring these
santities on the general-purpose bridge
iself, as follows:
¢« If Ra has been used for the loss com-
shnent balance, after the measurement
as been made, disconnect the element
thder measurement from the bridge
nd turn the decade switches as shown
Y Table I; decades A, B and D on ohms,
hd decade C on (Rs). (It will be noted
wom Figure 2 that this places R, across
he R. binding posts.) Then balance
he Dridge for resistance in the usual
Lhanner.
| The resistance R, can likewise be de-
‘rmined by setting the decade arm C on
*'Ry;), and 4, B and D on ohms as shown
100y Table I. This measurement can be
hade either on d-c or on a-c with sen-
libly the same results.
"1 Since the arms of the general-purpose
iridge are accessible externally, all de-
lade and variable resistances as well as
he capacitance decades can be calibrated
\gainst standards from time to time and
he corresponding exact values utilized
n the balance equations given in Table
I, if a maximum of accuracy is desired
jrom the Dbridge. This refinement is
Lardly justified, however, since the bridge
\ccuracy is practically limited by the
brecision of settings which is of the
Wrder of 1%.
| Considering the fact that no special
Ihrecautions were talken in the construc-
ition of the bridge except to choose com-
“honents within %% of their nominal val-
nes, the accuracy of the bridge is quite
wgood. For d-c resistance measurements,

DELIVERIES

i e ity
/

Shallcross Portable
KILOVOLTMETERS

Other Shallcross High-
Voltage Equipment
Kilovoltmeter
Multipliers
Corona-protected
High-Voltage
Resistors
Special Apparatus
for Any High-Voltage
Measuring
Requirement

Write For Detdails

SHALLCROS

Now available for rapid delivery, Shall-
cross Kilovoltmeters are produced in a
complete line for the measurement of the
high potentials encountered in radio trans-
mitters, radar, television equipment, X-ray
systems, dust precipitators, and similar
high-voltage equipment. Ruggedly con-
structed, yet light in weight, the instru-
ments are suitable for either laboratory or
field work, and are entirely safe in opera-
tion. Full scale accuracy on a typical 1,000
ohms-per-volt Shallcross D. C. Kilovolt-
meter is * 20%. The accurate fixed wire
wound resistors are closely calibrated and
properly aged. Corona protected resistors
can be supplied for measurements up to
200 KV.

In addition to its standard line, Shallcross
likewise produces regularly a wide variety
of “ailor-made’” Kilovoltmeters and high
voltage Meter Multipliers to match indi-
vidual requirements. Write for details or
engineering recommendations.

S MFG. CO.

L RN

I

R

n—— —

R —

e —

" Rhe accuracy is within the precision of
reading of the bridge, about 1%, except
for the extreme ranges. Ior a-c resis-

(Continued on page 103)

DEPT. C - 25, COLLINGDALE, PA.
ENGINEERING - DESIGNING « MANUFACTURING
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From the product de-
signer through to final
assembly and use in
the field, the Eby Spring
Binding Post line offers
top service based on
dependability. -

.The spring binding post
offers unique advan-
tages that can’'t be
duplicated:

1.No screw cap to

tighten or come.

loose with vibration.

2. Constant, even pres-
sure on the wire at
all times in all posi-

- tions.” '

3. Easy one-hand feed-
ing of wire into the
post.

4. Corrosion - resistant,
* long-life springs.

5. Complete range of
sizes, stem lengths,
and accessories for
every application.

Replace with 'Eby Spring
Binding Posts — Write
today. . '

EBY

INCORPORATED
18W. CHELTEN AVE.

PHILADELPHIA, PA.
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NEWS BRIEFS

NAVY SEEKING NEW INVENTIONS

The Navy has turned over to the National In-
ventors Council, of which C. F. Kettering is
chairman, several communications problems for
industry solution. Solutions to the problems
which appear below should be prepared in
sketch and description form and sent to the
National Inventors Council, Department of
Commerce, Washington, D. C.

The problems are: (1) A small portable field
strength meter about the size and weight of
a walkie-talkie for rapid checking of radio
field intensities in the vicinity of radio trans-
mitting stations. The instrument must be
simple to use and accurate within plus or
minus 10%. Frequency range desired is 100 kc
to 20,000 kc. The range of field intensities
desired is from 10 to 1,000 millivolts per meter.
(2) Radio antennas up to 300 feet in height
that can be set up by unskilled ground crews.
The cfficiency of radio devices is often limited
by the extreme difficulty of obtaining reason-
able antenna heights quickly in the field. Very
light alloys and special rigs for rapid erection
by a ground crew without climbing are de-
sired, in addition to ability to dismantle or
collapse into packages not exceeding 20 feet
in length. Insulated base vertical antennas are
preferable but grounded base type could be
used if the device had enough other advantages
in the way of ease of erection and ruggedness.
(3) A precision twin-triode vacuum tube with
general characteristics of the current 6SN7
type having the following additional precision
features:

1—After a fifteen minute warm-up, the gm
of the two sides shall be equal over the

normal operating range to within + 1%.

2—The tube shall be completely nonmicro-
phonic.

3—The above characteristics to be main-
tained over an ambient temperature range

+ 80°C to —40°C.

4—It would be possible to produce this tube
by mass production methods with not more
than 10% rejects.

_Note—Tuhes presently available in produc-

tion permit excessive variation in grid-plate

Aaboiatry

Stondbsds

St ot i, &;,,{ [iiman A <5

. MODEL 79-8
SPECIFICATIONS:

r.f. carrier below 100 mc.

L5 wt. 31 Ibs.
Price: $295.00 F.O.B., BOONTON

"MEASUREMENTS CORPORATION

2, el <
s
i

FREQUENCY: continuously variable 60 to 100,000 cycles.
4] PULSE WIDTH: continuously variable 0.5 to 40 microseconds.
; »‘# OUTPUT VOLTAGE: Approximately 150 volts positive.
OUTPUT IMPEDANCE: 6Y6G cathode follower with 1000 ohm load.

R. F. MODULATOR: Built-in carrier modulator applies pulse modulation to any

MISCELLANEOUS: Displaced sync output, individually calibrated frequency and
pulse width dials, 117 volt, 40-60 cycles operation, size 14”x10"x10”,

conductance in the separate halves of the

tube. $ B #

NAB CONVENTION CALLED OFF

ional Association of Broadcastors has
cagggllgiat;?s annual convention which would
normally be held in the late spring. NAB dis-
trict meetings will continue to be held, pro-
vided they conform in all respects to the gov-
ernment’s travel rulings.
* K X

1945 TUBE NEEDS UP 25%,

Receiving tube requirements for 1945 will be
about 25 per cent higher than the 12,000,000 a
month required in 1944, according to WPB,
To advise on any methods that may be neces-
sary to achieve this increased production, a
radio tube task committee has been created.

The committee indicated that existing manu-
facturing facilities, if fully utilized, are suf-
ficient to increase production to the extent re-
quired, in spite of the fact that the lower
schedules for 1944 were not quite met.

* * *

DR. TERMAN NOW STANFORD U. DEAN

Dr. Frederick E. Terman has been appointed
dean of the Stanford University School of

°
MEASURING MOLECULE SIZE

Dr. Paul M. Doty, research associate at the
Polytechnic Institute of Brooklyn, with the
rayleighometer for determining the shape of
molecules. Scattering of light principle is used.

PULSE GENERATOR
wire 5y~ R ses ez
:ﬂEASURfMUi“

e,
Fmtin e sty
nses 7

Delivery on priority

BOONTON « NEW JERSEY
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He is, at present, head of the
Laboratory at Cambridge,
hssachusetts

>r. Terman has been executive head of
unford’s department of clectrical engineering
wce 1937. In 1941, Dr. Terman served as
gsident of the Insﬁitt;te of Radio Engineers.

iAlRNES BECOMES GALVIN

IOME RADIO CHIEF ENGINEER

m. E. Cairnes has been  appointed chief
sgineer of the home radio division of Galvin
hnufacturing Corporation. Gus Wallin will
assistant chief engineer of the same division.

lgimeering.
Idio Research

W. E. Cairnes

* W -

G. Wallin

/PB ISSUES 1945 CRITICAL

1ATERIAL REPORT

report submitted by the WPB to the FCC
vering the requirements of the military for
5, states that aircraft, special and emer-
n services and marine craft will receive
ec{ulk of approvals for equipment for 1945,
ghe report discloses that WPB is endeavor-

to equip all planes operating as common

rriers with the necessary communication
luipment. Some equipment may be available
r other planes used in essential services.
It is expected that more equipment will be
railable for special and emergency services.
elease of such equipment is no longer re-
ricted mainly to police systems, but it is
>w available to public utilities and other
sers. The use of such equipment will often
sult ‘n increased efficiency and pay dividends

the use of manpower. There may not,
ywever, be enough equipment to fulfill all
-quirements for essential public ser.ices and
ar industries.

A number of bbats are being made available
, fisheries. Where possible, these boats will
p equipped from existing stocks of equipment.
o equipment is contemplated for tugs, barges,
c., or for fresh water fishing vessels.

In connection with broadcast station equip-
(ent the WPB bas advised the Com-
ission that: *“‘Installation of new broadcast-
\g services will be reviewed with extreme
wre. All such applications received and show-
1z that the required equipment was on hand,
ere approved until the latter part of Decem-
er. The increasing problem of finding man-
ower for war industries has made it ncces-
ary to consider the manpower needed to con-
truct, operate and provide maintenance for
ildditional stations.
| “It is not felt that the general premise that
oroadcasting is in the war interest’ will longer
fufice to support the use of manpower and
‘aintenance materials for new stations. Ap-
slications must be critically reviewed from the
itandpuint of available manpower and the need
>r the service to contribute to the war effort.
‘he use of manpower cannot be approved
less an actual contribution is to be made.”
Certain. types of changes in facilities may be
ade without WPB approval. For instance,
ew installations costing less than $500 may
,e made on shipboard without WPB approval.
n general, any change not involving con-

(Continued on page 88)
[ J

1,000,000 CRYSTALS

1000000
UARIZRISTAL

North American Philips Company employees
with the millionth quartz crystal unit produced
for the U. S. Army Signal Corps.

Sherron Electronics’ Part
| in Postwar{Communication

Wells!*

That a man aloft in a

Here in the Sherron
" laboratories and factory, we

plane may be reached have produced custom

by phone is no vision- built electronic equipment that is

serving on every United
Nations’ battlefront. That is

ary prospect. It is a
“wartime reality. It will
be a peacetime our whole job today. Tomorrow
commonplace . —well, It Is yet too soon
to announce a specific postwar
program. But we are set up to
help you with your own peace-
time plans, if they involve
Television Studio Equipment
. . . FM Transmitters . . .
induction and Dlelectric
Heating . . . or
other manufacturing
operations in which

electronics is indicated.

e LABORATORY
e DESIGN
e DEVELOPMENT
e MANUFACTURING

SHERRON ELECTRONICS COMPANY

Division of Sherron Metallic Corporation
1201 FLUSHING AVENUE, BROOKLYN 6,6 N. V.

"Where the Ideal is the Standard, Sherron Units are Standard Equipment™
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‘0,000 PARTS immediately

available on priorities.

SAME-DAY SERVICE

Trained expeditors fill your

order the day we receive it.

S|NCE ]922 we have been

known as reliable and
responsible jobbers, wholesalers

and manufacturers, of radio

and electronic equipment.

WORLD'S LARGEST
RADIO SUPPLY HOUSE

A H\!;l;}
1 ._{P"') B
~~ 4,,T‘\
~. s /\‘.f“ —
Qv g
1
Originators and

Peacetime Marketers

of the celebrated

_Lafyette Kadio

Write today for our bargain

flyers and special bulletins.
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struction work and costing less than $500, but
not requiring the purchase of a transmitter
or receiver, is allowable. This dollar limit is
raised to $2,500 in the case of international
point-to-point stations (which does not include
international broadcasting). No radio operator
may start conmstruction which will cost more
than a fixed amount unless he has WPB
approval. In most cases, the limit is $200 for
cost of materials, new *equipment and labor.
* *

McRAE RETURNS TO
EASTERN AIR LINES
Colonel Don C. McRae has returned to Eastern
Air Lines as superintendent of communications
zn;ter serving in the armed forces since May,
1942,

Colonel McRae assisted in the coordination
of airway communications along the North
Atlantic air routes. He served in the American
Defense  Theatre and the European-African-
Middle East Theatres.

* * *®

H. P. SEGEL MOVES
Henry P. Segel Company has moved to 143
Newbury Street, Boston, Mass. Branch offices
are at 474 Woodland Street, Hartford, Con-
necticut. "

*

ELECTRO-VOICE SALES REPS MEET

Recently appointed sales representatives of
Electro-Voice microphones, attended a three-
day conference at the plant in South Bend,
Indiana, several weeks ago.

Representing Electro-Voice at the confer-
ence were: Louis Burroughs, chief engineer;
A. M. Wiggins, research engineer; Albert R.
Kahn, president; W. Augustine, sales
manager; and Robert E. Seikman, production
manager.

Electro-Voice sales representatives at the
conference were: Art Cerf and Joseph Marsey.
Art Cerf & Co., New Jersey; J. P. Davenport,
Michigan; C. L. Pugh, C.L. Pugh Co., Ohio;
Maitland K. Smith, Georgia; M. D. Patterson,
Texas; Maury E. Bettis, Missouri; Adolph
Schwartz, New York; M. D. Ely, Southern
California; W. C. Hitt, Northern California;
George D, Norris, Washington; and L. A. de

Barros, (export agent) Rock Internatiomal,
New York,
Louis Shappe, president of the Shappe-

Wilkes Advertising Agency, New York, handl-
ing the Electro-Voice account also attended
the conference. He declared that advertising
must place special emphasis on technical litera-
ture designed to inform,

A e gy -

Seated, background: M. D. Patterson; Joe

Marsey; Adolph Schwartz; Leo de Barros:

Maury Bettis. Standing, background: Bob Seijk-

man; Louis Burroughs; Albert Kahn. Seated,

foreground: Richard Augustine; Maitland K.

Smith; J. P. Davenport; ért Cerf; C. L. Pugh.
* *

CAPT. DOW NOW DIRECTOR

OF ELECTRONICS

Captain Jennings B. Dow, USN, has been
named director of electronics for the Bureau

of Ships. Captain Dow has for several years
headed the radio dizisi*on*of the Bureau.

F. J. BINGLEY ELECTED
TBA VICE-PRESIDENT

Frank J. Bingley, chief television engineer of

Specially :
Recommended |
for p

Heavy Vibration

otlard

PILOT LIGHT |

Every design detail of this Gothardﬂ;
Light counteracts troublesome vibra-:
tion. Jewel holder is threaded intoi,U
body of light and is unscrewed to per- |’
mit lamp change from front of panel.;
Bayonet type lamps are used—accom- |
modating a range from 6 to 24 volt
lamps. The No. 1203 requies only |
a 1” mounting hole and mounts on
panels up to 38" thick. Metal parts |
are all brass, except hex. nut. Heavy |
plated. Available with plain, faceted‘
or frosted jewels—in colors: red, |
green, amber, blue, opal or clear as |
specified. Request your copy of the |
Gothard catalog for data on the com-
plete line of Gothard Lights.

No. p
1203

Look to the
Leader for
Leadership

MANUFACTURING COMPANY
1333 NORTH NINTH STREET
SPRINGFIELD, ILLINOIS
Export Division:

25 Warren Street, New York 7, N. Y.
Cables—Simontrice, New York

[\’

Professional Services

R ates on Request

the Philco Radio and Television Corporation,

www.americanradiohistorv.com

ELECTRONIC
DESIGN SERVICE

® FElectronic Devices
® Transmitters
®  Receivers

CONMMUNICATIONS BOX DE
19 E. 47th St., New York 17, N. Y
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w. elected vice president of the TBA to
sceed Robert L. Gibson of G.E. Mr. Gibson,
w0 was recently appointed advertising and . IS : _ . n
.=s promotion manager of the chemical de- A\ Ny : e } £ TR o
ptment of the General Electric Company s % c ermlna or our
ited that his new post will take him out of AN 9, -8, R LN e e !
et television activity. The vacancy on the | S8 3 & ~ :

srd, caused by his resignation, has not been

4-d.
* -

SLLEY JOINS U. M. C.

fnford Kelley has been .appointed electro-
Ef‘hamcal engineer at Universal Microphone
[, Inglewood, Cal. He was formerly with
litelfuse, Inc. | §

* * * |

LWWALITY CONTROL RATING
D CLAROSTAT

I» approved quality control rating has been
ln‘dcd for the third time, by the Army Air
“ces, to Clarostat Mig., Co. ., Inc., Brooklyn,
LY.

* *

ICK NOW WGL CHIEF ENGINEER

yiward J. Beck had been made chief engineer |
rFaxnsworth s broadcasting division, including
“Ar. newly acquired station WGL.,

Ir. Beck was formerly chief engineer of the
¢stmoreland Broadcasting Company. He has
in with Farnsworth since 1939. In 1942 he
w appointed chief engineer of the Fort
J!yne plant.

iT. & T. F-M BOOKLET

f12-page brochure covering wide-band trans-
msion facilities has been released by the
fierican Telephone and Telegraph Company.
I- booklet discloses that the Bell System
drady is furnishing studio-transmitter links
Fmany f-m stations. These links transmit
srequency band of 15,000 cycles as specified
b the FCC. It was stated that present broad
ind carrier telephone facilities can readily be
mpted for 15,000-cycle program circuits, if de-
izd, by adding special terminal equipment.
nalyses in the booklet cover network prob- |
@as. According to these data the Bell System
dl be able to furnish inter-city circuits of

kind needed including 15,000-cycle circuits
rhey are required.

el System engineers say, too, that if other ® To correctly seal transformers and filters it is highly impor-
fans than wire circuits should prove better,

RS,

WL e ey

fmore economical for f-m program transmis- s 3 2 2
{1 these systems wiil be used, e tant to select the right terminal for each particular design.
t dio- . . . . .
PR et ew Yok et Toaton, Relationships between electrical and mechanical requirements,
* * *
EA THEATRE TELEVISION space limitations and overall specifications are all important
QABBOON in the achievement of good performance — every factor must
thandbook, ‘“Theatre Television Handbook for . . . .
bjectionists” has been prepared by the RCA be given careful and detailed consideration.
(Continued on page 90)
L Here at ADC, we use many types of terminals for hermetic
ICMDR. WASSELL AT LEWYT PLANT sealing — making a point to use each where best suited. It

takes a little more effort to produce final designs this way,
but after all, knowing they’re right for the jobs they have to

do is what counts most with us and with you.

SEND FOR LATEST CATALOG!

| smmander Corydon M. Wassell, USNR, o

Jr. Wassell” fame, with Alex M. Lewyt, pres-
bnt of Lewyt Corporation, during a Navy and
Id Cross rally at the plant. Lewyt employees
ard Dr. Wassell discuss communications’ major

. role in the war.
g DS
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® They were mighty tough before Pearl Har-
bor. and they are now still tougher, these
Type 05 Aerovox oil-filled Xmitting capaci-
tors, because of their service on many fight-
ing fronts. You’ll have these heavy-duty ca-
pacitors available for your bigger and better
“ham” rigs or electronic assemblies just as
soon as Uncle Sam releases them for your
use. Remember Aerovox ‘05" Hyvols.

Convenient, moderate-priced oil-filled ca-
pacitors.

Reinforced round metal can. Hyvol im-

pregnant and f{ill.

600 to 3000 volt D.C.W. ratings. Capaci-
tance ratings from 1.0 to 4.0 mfd. depend-
ing on voltage.

Mmmersion-proof terminals with “double
rubber bakelite,” porcelain pillar insu-
lator, lug and locking nuts.

Adjustable mounting ring for upright or
inverted mounting.

® Ask your jobber about these Rerovox “05*
Hyvols now available on suitable priorities,
but generally available after V.day.

~" INDIVIDUALLY TESTED

4 4

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A.

In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
Export: 13 E. 40 S1.. New Yoak 16, N.Y.- Cable: ‘ARLAB’

NEWS BRIEFS

(Continued from page 89)

Service Company for theatre managers
projectionists. .

Aithough the contents are primarily _dcvoted
to technical discussions of the reception and
large-screen projection of television programs,
several chapters deal with such non-technical
subjects as television commercial possibilities,
the handling of programs, and audience re-
sponse. .

Technical data covers a review of electrical
fundamentals of video circuits, sweep and syn-
chronizing circuits, and the operation of a
television system. The theory and operation
of diodes and rectifiers, voltage amplifiers, and
limiters are also explained.

The book will be mailed without charge to
theatre owners, managers, and projectionists
upon request to the RCA Service Company,
Inc., Camden, N. J.

-

WCEM ELECTS THOMAS PRESIDENT

Howard Thomas, general manager of Packard
Bell Company, was elected president of the
West Coast Electronics Manufacturers’ Asso-
ciation at the recemt annual meecting.

Other officers elected were: Lew Howard,
Peerless Electrical Products Co., vice president;
and James L. Fouch, president of Universal
Microphone Co., treasurer.

A council which will include the officers, and
former president H. L. Hoffman; Dave Marcus,
manager of FElectronic Speciahy Co.; Frank
Fisher, Radiation Products, Inc., and Ashford
Wood, of Littelfuse, Inc., was also formed.

NORTH AMERICAN PHILIPS

and

BULLETINS
Two booklets, covering the Norelco Geiger-
Counter x-ray spectrometer and x-ray dif-

fraction techniques, respectively, have been an-
nounced by North American Philips Company,
inc., 100 East 42nd Street, New York.

Under optimum conditions of resolution, an
accuracy of +0.03 of a degree i3z said to be ob-
tainable,

Included also are data on methods of opera-
tion, and specifications for the spectrometer
proper, transformers, stabilizer, scaling unit,
power supply, frequency meter, impulse coun-
ter, Geiger unit, and x-ray tube.

X-ray diffraction techniques and applications

data appear in a 12-page booklet.

nagrams, typical dittraction films, and sev-

| eral tabulations are supplied.

The booklet also catalogs specific problems
that can be handled for alloys, asbestos, car-
bon, case hardening, cellulose, cold-rolled steel,
dry cells and batteries, electric silicon steel,
paper and parchment, plastic film, resin, re-
sistance alloys, rubber, tungsten, waxes. and

| waxed papers,

An 8-page folder titled “Some Problems In-
fluencing the Drawing of Fine Wires” by H. P.
Edinga, wire division manager, has also been
released by North American Philips. It is a
reprint of a technical paper presented before
the annual meeting of the Wire Association at
Pittsburgh.

The folder covers drawing problems particu-
larly with respect to the cold-drawn types.
Machines, labor, lubrication, diamond dies and
production output are a few of the items men-
tioned in the discussion.

* L ] L ]

SCHWENKER JOINS BENWOOD LINZE

Jack F. Schwenker has been named manager
of the new Chicago office of Benwood Linze

HANDIE TALKIE AT ROSE BOWL

('ourte:y Motorola)

Captain C. F. Morris (left) and Chief Neil F.

Anderson of the Pasadena (California) police

force directing traffic with a handie-talkie at the
Rose Bowl game. r
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| % THE PORTABLE LAB ™

THAT GIVES YOU—

Sverything!

% Design proven by over 5 years
production of thousands of this
model.

W Operation as simple as ABC. Mul-
tisection push-button switches do
all work. Simply '‘follow the ar-

rows'' for* tube checking. No
roaming test leads for the multi-
meter.

% Open face wide scale 44-inch
rugged meter bullt especially for
this tester—500 microampere sen-
sitivity.

% Each AC and DC range individu-

ally calibrated. g

' Y% Professional appearance. Solid
golden ocak carrying case.

% Guaranteed Rectifier.

SPECIFICATIONS

DC MICROAMPERES:
0-500
DC MILLIAMPERES:
0-2.5-10-50-250
DC AMPERES
0-31-10
DC VOLYS—1000 OMMS PER VOLT:
0-5-28.100-250-500-1000-2500
AC VOLTS
0:5.10-50-250-1000
OUTPUT VOLTS:
0:510.50.250.-1000
OMMMETER:
0-200.2000-20,000 OHMS
0:2-20 MEGONMS
BATTERY TEST:
Check DOry Portable ‘*A’* and *'B’’ Bat-
terles Under Load
CONDENSER CHECK:
Electrolytics checked on English Reading
Scale at Rated voltages of -S0- -
200-250-300-450 vonf. of 2s-50-100
TUBE TESTER:
'ﬁr:’l"s:'l‘?g t:apso w'l'th'nolse :f“" fioating
y chart o .
al recelv’lng type mhesu."';I on: CREChS
POWER SUPPLY: ‘

115 voits 60 cycle. Sgcclal voltage and i

frequency upon reques

SUPREME INSTRUMENTS CORP. '
' Greenwood, Miss., U.S.A.
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/

Jectrical Manufacturing Company, St. Louis.
lissouri. The Chicago address is 20 North
Vvacker Drive,

L R S

WNRIGHT RETIRES FROM
:LECTRIC SPECIALTY

ohn M. Wright, has retired as president of
flectric Specialty Company, Stamford, Conn.
Javid G. Shepherd succeeds Mr. Wright as
resident. W. H, Haines, sales manager, has
een elected vice president and general sales

nanager.

F-B X-RAY FOLDER

\n S8-page booklet with data on the postwar
yossibilities of x-ray and other scientific testing
quipment has been published by Triplett &
3arton, Inc., Burbank, Calif.

Issued to those making request on company
etterhead.

OWEN NEW AEROVOX PRESIDENT

¥. Myron Owen has become president of the
\erovox Corporation. Mr. Owen recently re-
igned the vice presidency of the Detroit
Jarvester Company, of which he remains a
lirector. He is also a director of Duncan
Flectrical Mfg. Co., the Chicago Rivet &
Adachine Co., and the Seneca Falls Machine Co.
‘Associated with Mr. Owen is Stanley Green
vho is now vice president and chief engineer
i Aerovox. Samuel I. Cole, retiring Aerovox
sresident, remains as general manager. Sam-
hel Siegel, who was vice president, remains
Jith the company ‘as director of purchases.

R. H. MAYER ADDRESSES THE

ICEDAR RAPIDS IRE
Rollins H. Mayer, chief engineer of The
Turner Co., Cedar Rapids, JIowa, analyzed The
Noise Cancellation Differential Dynamic Micro-
shone at a recent meeting of the Cedar Rapids
section of the Instifute of Radio Engineers.

» * *

NAME CHANGE FOR TECKNA
The Teckna Plastic Company, 223-01 ‘Northern
(Continued on page 92)

®

GEN. INGLES AT HALLICRAFTERS

: Maior' General 'H. C. Ingles, 'Chiet Signal Offi-
cer (right), during a visit to Hallicrafters. Left
to right: Herbert Hartley, works manager, and

®

William' J. Halligan, president of Hallicrafters.

"Hed

e pel‘h develops
/' volume production
of impr‘o’yed;.Hérmetic Seals

Conforming to Army-Navy requirements
for critical field conditions

Transformers, condensers, relays, vibrators
and various component parts can now be
protected against heat and tropical humidity,
salt spray, sand infiltration, fumes, fungus
attack and other varied conditions that cause
sensitive equipment to fail under critical
conditions.

In the laboratories beyond Sperti, Inc., tech-

niques have been discovered which permit
volume production of improved Hermetic
Qeals at low cost, safegparded by unique in-
spection methods.

Principal features of the improved Sperti
Hermetic Seal are:

1. Small, occupies little space, one piece, no other
hardware needed, simple and eosy to attach, (Solder-
ing temperature not criticall}

2. Vacuum tight hermetic ‘bond, hydrogen pressure
tested for leaks.

3.. Resistont to corrosion.

4. High flash-over voltoge. Does not carbonize.

5. Insulotion resistance, 30,000 megohms, minimue,
after Novy immersion test.

6¢ Thermal operating range—70° C. to 200% C. Will
withstond sudden temperoture chonges os great as
140° C.

Wire or phone for information, today. Give as
complete details as possible so that samples and
recommendations may be sent promptly.
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A link between control and
variable circuit element, shaft
coupling design can be an im-
portant factor in proper func-
tioning of electronic equipment.

lllustrated are but three of
many Johnson insulated shaft
couplings; among them units
providing a high degree of flex-
ibility but freedom from back-
lash common to others resemb-
ling them; rigid types where ac-
curate shaft alignment is re-
quired and torque may be high;
bar types for high voltages or
very high frequencies. Al are
characterized by best steatite
insulation properly proportioned
for electrical and mechanical
strength, by accurate metal
parts finished to stand salt
spray test, and by those little
evidences of Johnson engineer-
ing and manufacturing skill that
are most appreciated only after
use and comparison.

Ask for catalog 968 (E)

&

"4::.. %

JOHNSO

a ﬁamom name in FRadio

E F Johnson Co.

Waseca, Minn

NEWS BRIEFS

(Continued from page 91)

Boulevard, Bayside, L. I., N. Y., fabricators .of
plastics, and product-engineers, has changed its
name to the Teckna Company.

% ® *

COMAR ELECTRIC CATALOG

A four-page circular describing relays, switch-
es, condensers and coils has been released by
Comar Electric Company, 2701 Belmont Ave.,
Chicago 18, Illinois. .
GLENN-ROBERTS COMPANY MOVES
The Glenn-Roberts Company has moved to a
new plant at 3100 East 10 Street, Oakland 1,

California.
* * *

WILSON NOW PHILIPS

CRYSTAL UNIT MANAGER

Wesley L. Wilson has been appointed com-

mercial manager of the quartz crystal division

of North American Philips Company, Inc.
» » 0

NEWARK ELECTRIC' OPENS
‘N. Y. STORE
A New York City branch at 115 W. 45 St., has
been announced by the Newark Electric Com-
pany, 323 W. Madison St., Chicago.

e new unit will be known as the Newark

Electric Co., Inc., and will have as its presi- *

dent, Adolf Gross. For the duration, Mr,
Gross continues as consultant to and pur-
chasing agent for the ERSA. Stanley Cojala
will be manager of the store, and Edward
Cornfield will also participate in store activities.
Sam Poncher is president of the Chicago
unit.

Sam Poncher

* % ®

IT'S NOW BITTAN-NEVINS CO.

The D. R. Bittan Sales Company, 53 Park
Place will hereafter be known as the Bittan-
Nevins Co. Irvin Nevins and Dan R. Bittan
are partners in the*co:m:any.

MAGNAVYOX OPENS CHICAGO OFFICE
The Magnavox Company has opened a Chicago
office at 737 North Michigan Avenue, with
Ray Olson in charge.
’Iyelcphone number of the
Delaware 1707, . r

J. W, CHAPLIN IN NEW PRESS
WIRELESS POST

Joseph W. Chaplin has been named director of
communications for Press Wireless, Inc. Mr.

Chaplin succeeds D. K. deNeuf, who recently
resigned, He is a former world champion tele-

grapher.

new office is

* K »

G. E. APPOINTMENTS

Howard K. Smith, formerly in the federal and
marine divisions of the G. E. apparatus de-,
partment, has been appointed assistant to
A. A. Brandt, general sales manager.

J. M. Lang has been appointed assistant
manager of the Ken-Rad division of G. E.

L. R. O'Brien and R. W. Metzner, former
executives in the Ken-Rad Tube and Larqp
Corporation, will serve as sales managers in
the G. E. tube division.

Mr. O’Brien will be in charge of equipment
tubes, and Mr. Metzner will be sales manager
of replacement receiver tubes. .

Claude J. Hendon has_been appointed man-
ager of sales in the‘G.* E* tube dlvision.

STEPHENS WINS HUDSON-
AMERICAN PROMOTION

Henry A. Stephens has been appointed man-
ager of Hudson American Corporation’s newly
created advertising and public relations divi-
sion located at 331 ijdi*sox: Avenue, New York.

OVER 600 MILLION RESISTORS
SHIPPED IN 1944

The fixed and variable resistors industry
shipped 398,361,000 resistor units valued at
$35,066,000 in 1943 and 600,496,000 units valued
at $48,000,682 in 1944, WPB revealed recently.
The average cost per resistor ranged from
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TECHNICAL
NOTES

Excerpts from New Home Study
Lessons Being Prepared
under
the Direction of the CREI
Director of Bngineering Texts

Engineers!

Send f.or This FREE
Series of Articles on

CIRCUIT
EQUIVALENTS

CREI has just released Part
VI in a series of articles on the
subject of “Circuit Equivalents.”
The topic under discussion should
prove particularly interesting,
both to the audio and the radio
engineer, because transformers
of the audio and r.f. types
are analyzed. Specifically, the
question of reflecting a secondary
load across the primary, as in
the case of audio transformers,
or in series with the primary, as
in the case of r.f. transformers,
is discussed just so that the en-
gineer may appreciate that these
two viewpoints are in harmony
with one another. Which one is
employed is merely a question of
circuit convenience.

The above is but one of a
variety of topics that are dis-
cussed in this interesting series
which appear monthly in our
publication, THE CREI NEWS.
This little paper is sent free to
interested subscribers. Merely
send us your name and address
and ask for the March issue of
the CREI NEWS, including the
article on Circuit Equivalents.
This will come to you free of
charge and you incur no obliga-
tion whatsoever.

The subject of “Circuit Equivalents”
is but one of many that are bein
constantly revised and added to CREf
lessgno by A. Preisman, Director of
Engineering Texts, under the per-
sonal supervision of CRREI President,
E. H. Rietzke. CREI home study
courses are of college calibre for the
profeuionnl. engineer and technician
who recognizes CREI training as a
provec:.l program for personal advance-
ment in the field of Radio-Electronics.
Complete details of the home study
courses sent on request ., ., . Ask for
36-page booklet. !

CAPITOL RADIO

ENGINEERING INSTITUTE
E. H. RIETZKE, President

Home Study Courses in Practical
Radw-Elqctronics Engineering for
Professional Self-Improvement

eri. CO-2, 3224.16th St.,N.W.
WASHINGTON 10, D. C.

Contractors to the U. S. Navy—U. S.

Coast Gua:'d—C:nadian B?gdcatsjtifx

Corp. — Producers of Well-Trained
Technical Radiomen for eIndust:y
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i in August 1943, to 7.1c in January, 1945,
‘duction of 31 per cent.
»* »* *

ELEFSON AND JONES PROMOTED
‘2 SYLVAN!A

I Bennett S. Ellefson has been appointed
L sstant to the vice president in charge of
enneering, Sylvania Electric Products, Inc.
1l office is located at Sylvania Center, Bay-
& Long Island.

‘alter R. Jones has been assigned to the
dy created post of general engineering
imager for radio receiving tubes at Sylvania.
] Jonqs was formerly manager of commercial
aneering.

Dr. B. S. Ellefson

*

W. R. Jones

*

FEE DISTRIBUTION FOR

ADIO ENGINEERS' DIGEST

1 Hudson American Corporation have an
nced that The Radio Engineers’ Digest will
after be distributed without charge.

*

*

*

UNCHARGER BUYS
ATOMATIC RECORD PATENT

il Benjamin patent (1,841,593) for automatic
record has

*

wnograph d changers been pur-
sed by the Wincharger Corporation, Sioux
¥, Iowa.

he patent is said to basically cover drop
= inter-mixing record changers, permitting

tedling of either 10" or 12" records, or a

mture of both sizes, without requiring any

atistment.
* @

WBINSON JOINS ARHCO

[tHomer (Robby) Robinson has been ap-
mted vice president and general sales man-
i of the American Radio Hardware Com-
pay, Inc., 152-4 MacQuesten Parkway South,
HMint Vernon, New York.

r. Robinson was formerly with National
jon Radio Corp. as district manager, export
at advertising manager, and more recently
@leral sales manager.

i¥ BEGINS BUILDING-FUND
{GMPAIGN

Tl Institute of Radio Engineers recently
mgurated a campaign for the raising of
58,000 for a building fund, in anticipation of
®war expansion of its service to the elec-
fric and communication industries.

* » »

MR BUILDS AIRPORT RADIO SHOP

4 airport service station for aircraft radio
{1 just opened at the Grand Rapids, Michi-
# Municipal Airport, by Lear, Incorporated.
ok Sagert is in charge. )

{ ne shop has two shielded testing roonts,
u for the service of all types of automatic
diction finders only, and the other for the
tting of aircraft receivers and transmitters.

e 0 X W

" AWARDS

L Army-Navy “E” award has been won by
Unmercial Radio-Sound Corp., 570 Lexington
#Anue, New York 22, N, Y. A. Lincoln Bush
iSresident of the company.

rco Radio Laboratories, Inc., Hempstead,

(Continued on page 94)

RADIO SPEAKERS \
/0/& all aﬁﬁ/icaﬁona

Recently expanded production facilities
combined with complete engineering ‘' know-
“how'' enable Consolidated Radio Products
Co. to supply the finest radio speakers
available. Speakers can be furnished in the

following ranges:

Dynamic Speakers from 2 inches to 18 inches
from. 2 inches fo 18 inches 5

! -

TRANSFORMERS

Consolidated Radio is also a nationally
known manufacturer of small and medium
transformers including Pulse Transformers,

Solenoid and Search Coils.

Engineering service is available to design
transformers and speakers for special appli-

cations, or to your specifications.

COMMUNICATIONS FOR FEBRUARY 1945 o 93


www.americanradiohistory.com

THE No. 90505

SECONDARY FREQUENCY STANDARD

A Precision Frequency Standard for both Labora-
tory ond production uses. Designed around the
GE crystol, having a frequency temperature
caoefficient of less than 1 cycle/Mc/C° Tha
crystol is sealed in o standard metol tube envel-
ope. Adjustable output provided ot intervols of
10, 25, 100, and 1000 KC with mognitude useful
to 50 MC. Harmonic amplifier with tuned plote
cireuit and ponel ronge switch. 800 cycle modu-
lotor, with panel control switch. Ponel plote
supply contral switch. In oddition to Oscillators,
Multi-vibrators, Modulotors, ond Amplifliers, o
built-in Detector with 'phone jock ond goin
control on the ponel is incorporoted. Self-
contoined AC power supply with VR 150-30
voltoge regulator. Cabinet size 9 x 934" x
10%", weight 20 Ibs.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTQRY
MALDEN
MASSACHUSETTS

NEWS BRIEFS

(Continued from page 93)

L. I, N. Y., has received a second star for
their “E” pennant.

A third star has been added to the “E”
flag of RCA Laboratories at Princeton, N. J.

A fourth white star has been awarded to the
Bayonne, N. J., plant of the Solar Manufac-
turing Corp., and the Cambridge, Mass., plant
of General Radio Company.

ROY S. KERCHER JOINS GRAYHILL

Roy S. Kercher has been named chief electrical
engineer of Grayhill, La Grange, Illinois.

Mr. Kercher was formerly with the Furnas
Electric Company.

* % =

JACK GEARTNER JOINS ECA

Jack Geartner has been appointed sales man-
ager of the Electronic Corporation of America,
45 West 18 Street, New York.

Mr. Geartner was formerly assistant sales
manager and advertising director of Emerson
Radio & Phonograph Corp.

* o w

WESTON TEST INSTRUMENT DATA

An 8.page booklet covering an industrial
circuit tester and other test instruments has
been published by the Weston Electrical In-
strument Corporation, Newark 5, New Jersey.

L

ROBINSON VIBRATION CONTROL
BOOKLET

A 16-page booklet discussing vibration control
has been published by Robinson Aviation, Inc.,
730 Fifth Avenue, New York 19, N. Y.
Various types of Robinson shock mounts
for instrument panels and equipment are de-
scribed. Vibration absorption cugves are also

presented.
* ¥ »

E-I SEALED TERMINAL LEAFLET

Hermetically-sealed ‘terminals are described

in a leaflet released by Electrical Industries,

Inc.,, 42 Summer Avenue, Newark 2, . L
* »* *

TELEX HEARING AID DATA

Hearing aid design, development ‘and iap-
plication, is analyzed in a 24-page booklet,
released by Telex Products Comparny, Telex
Park, Minneapolis, Minn.

*  * *

UNITED ELECTRIC THERMOSTAT
BULLETIN

A 4-page bulletin covering type. K thermostats
for control devices between —120° and 600°F
has been published by the United Electric
Controls Company, 69-71 A Street, Boston 27,

Massachusetts.
* * *

B. J. THOMPSON DEAD

B. J. Thompson, associate research director
of RCA Laboratories, was killed recently dur-
ing flight in an Army plane in the Mediter-
ranean area,

(Continued on page 104)
°

AT EPEM LUNCHEON

At a recent luncheon of the Electronic Parts and
Equipment Manufacturers _(formerly the Sales
Managers Club, Western Division) in Chieago.

-
|

Specialists |

n... -

FEATHER
EDGING

COPPER
MACHINE
PARTS

on RADIO
TUBES

Why not try us? 1,

® | J

We also do plastic injection
molding up to 6 ounces &

e
atl T TN

R~ i._.=- =T

et e

ARPIN PRODUCTS, Inc.|

422 Alden St.

Orange, N. J. |

.

Wanted

A
ENGINEERS |
Radio 9 ‘I:p

* Electrical E"'
Electronic u

* Mechanical o
* Factory Planning i

Materials Handling

Work in connection with the manufac
ture of a wide variety of new and ad
vanced types of communications equi
ment and special electronic produ

Apply (or writel, giving
tull quallfications, to:

R.L.D., EMPLOYMENT DEPY.}

Western Electric €0

100 CENTRAL AV., KEARNY, N
*Also: C. A. L. :
Locust S}.,

$0
s
Haverhill, Mast .
Appllcants must esmply with WMC roguistions
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"HE INDUSTRY
JFFERS ... —

i R. 400-CYCLE VARIAC

{ 400-cycle, 5-ampere Variac, type 60-A, for
J-volt use, was recently developed by Gen-
1 Radio Company, 275 Massachusetts Ave-
2, Cambridge 39, Mass, Rated nominally at
fi cycles, can be used at any frequency be-
teen 400 and 2600 cycles. The rating is 860
Jt-amperes, Output voltages up to 135 volts

obtainable with 115-volt input. A new

e of brush and radiator construction is said
v be used so that brushes, when necessary,
1 be changed in a few seconds.

\¢ailable either with or without case, The
erall height is 4%’’; overall diameter 5}%”.
t weight is 3% pounds cased; 3 pounds, 2
mces without case,

'
* * *

' ,.E. LICENSES TAYLOR TUBES

he General Electric Company has granted a
ense to Taylor Tubes, Inc., 2312 Wabansia
ve., Chicago, to manufacture grid-controlled
ctifier tubes.
'As a result of this license, Taylor has placed
vo new tubes into immediate production. They
e the TT-17 and the 873, The former is
ymparable to the GE-FG17 and the latter is
1 872A with an added grid control.
|Specifications of the -17 are: Filament,
G-volts a-c at 5 amps; inverse peak plate
ate volts, 5,000 volts d-c at 2 amperes; aver-
ye plate current, 2 ampere; negative start-
g grid voltage; mercury-vapor type; sizé&,
Y4 "'x2f5’"; small 4-pin ceramic_base with fila-
.ent and grid connection to pins.

*» * *

"ML STROBOSCOPE

stroboscope that is said to permit studies of
ptary speeds from 600 to 600,000 rpm or vi-
ations from 10 to 10,000 cps has been an-
unced by Communication Measurements
boratory, 120-24 Greenwich Street, New
ork.
The model, 1200, uses a light source mounted
| a small probe at the end of a 5-foot flexible
\ble. Provision is made to operate the unit
om external tuning fork or crystal standards.
i A light intensity control switch is also pro-
Gded. This enables the user to control both
i/ \e intensity of the light and the duration of
q 1€ pulse length.

il

* * »

| 4SSOCIATED RESEARCH GROUND
\ESISTANCE TESTER

wow and high-ground electrical resistance test-

! (Continued on page 96)

! Tank circuit assembly with
B & Wcondenser and

integrally - mounted coil.

REALLY

It pays to plan ahead for
real, honest-to-goodness
variable condenser effi-
ciency for your product!
Because they are half the
length of conventional dual
units, and because they are
designed for built-in neutral-
ization, B & W Type CX
Heavy Duty Variable Con-

BETTER . . . BECAUSE
THEY’RE REALLY DIFFERENT

densers sometimes call for
slight changes in the physi-
cal design of the product
in which they are incorpo-
rated —but what a whale of
a difference their perfect
electrical design symmetry
makes in its performance!
Write for Variable Con-
denser Catalog 75-C.

Miniature
R-F INDUCTORS

Write for
FREE SAMPLE

B & W Miniductors in diameters from
15" to 1%" are the answer to countless
engineering calls for rugged, finely
made little coils for all sorts of r-f
applications. We can supply them with
any type of mounting, in any length, in
any winding pitch from 4 to 4 t.p.i,
and with either fixed or variable internal
or external coupling links, and a large
variety of other special features. Q is
amazingly high. Write for Miniductor
Catalog 78-C.

" BARKER & WILLIAMSON

' Dept. C-25.235 Fairfield Ave., Upper Darby, Pa.

23

Exclusive Export Representatives: Lindeteves, Inc., 10 Rockefeller Pla zo; New York,N.Y., USA.
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THE INDUSTRY OFFERS...-—

(Continued from page 95)

Permanent

W ey OS Seta TR

Supplied  with  self-contained power supply
which eliminates hand cranking. Direct read- q
ings are provided. Design is said to exclude

"Thomas & Skinner

ing is provided by a unit, the 255 Vibroground, ]

manufactured by Associated Research, Inco{ .

porated, 231 South Green St., Chicago 7, 1lli

nois. i
Has four ranges 0-3, 0-30, 0-300,0-3000 ohms.

strays from high potential networks, d-c
gromu_l currents, or any a-c commercial fre-
l quencies.

ALL SHAPES... ALL SIZES

Cobalt « Chrome ¢ Tungsten

Stamped, Formed or Cast.
ALNICO

{Cast or sintered, under G. E. license}

l‘
Also: LAMINATIONS for output trans- ;A;
formersof highest permeability. Stand- R
ard stocks in a wide range of sizes for
Audio, Choke, Output and Power ,:g
| s & : Transformers. Write for dimension o
ALLIED 60-WATT P-A SYSTEMS sheet, . . . TOOLS . . . DIES . .. W :
R R e L oD LTS LI STAMPINGS . . . HEAT TREATING. :
0 nounced by Allied Radio Corporation, 833 West :
J o o e R T 44 YEARS' SPECIALIZED EXPERIENCE ;
» ¢ Ampiifier  has four individually-controlled 5

microphone channels, two individually-con-
trolled phono channels, universal output for

matching any arrangement of speakers, in- o !
dividual controls for high and low frequencies. Thomas & S ,nner

1] Available separately or with any combination

|of speakers and microphones, depending upon STEEL PRODUCTS CO g

individual requirements. ' f
1113 €. 23+d St., Indianapolis 5, Ind

* Just turn those tight-tolerance re-

sistor requirements of yours over
to CLAROSTAT, just as other in- _
strument-makers have been doing l
for years past.
Remember, CLAROSTAT special- When
ists offer over two decades of wind- | Th.
ing experience, outstanding skill, | 1S War :
and exclusive winding facilities.| THREE-INCH C-R TUBE SHIELD | w 5
They wind all wire sizes even down  shield for 3¢ cathode:ray tubes, M-99%a, has | IS on
"oy o - n | been develope y Metallic Arts mpany, 24
to .0009” dia. wmdmgs as fine QSI Broadway. Cambridge 39, Massachusetts, I Then will be the time to .
600 to 700 turns per inch, on bake- Shield is said to provide protection against .
. 5 ‘ N | vibration and shock with a shock absorbing talk abou+ your Radlo 4
lite, ceramic or other material, flat| -ushion gsm ;mok the clam(;) r}ilng and by a Amtenis, weeds Til 2
L . - s | Bum rubber gasket aroun the tube face. .
or round. Also string wmdmgs IN | Mechanical protection for the tube is provided then we've all a bi »
fibre ngSS, and cord. by a transparent screen, available in either | . ! 9
plain or colored lucite. dThe shield body, |Ob on our hands that
formed of Mu-metal, is cadmium plated, and . oo
s b -t has a blue-baked wrinkle outside finish. requires every fac"'*y ;
* oubmit your at our command. ’
problem ...
Solving your resistance and control problems
is our business. Call on us for engineering
collaboration, specifications, quotations.
S-D LATCH INTERLOCK RELAYS
Two-coil relays SOXB™I, are now available from
Struthers-Dunn, Inc., 1321 Arch Street, Phila
delphia 7, Pa.
Relays are said to use a positive interlock
| hetween two symmetrical operating elements
A which represents latch-in relay construction.
y ’ ; g This latch operates from a momentary impulse. i
ey ‘tj - Application of power to one coil latches the x
5 = contacts into one position. Power then applied . .
CLAROSTAT MF6. CO., Inc. - 285-7 N. 6t St., Bmo”yn, N.Y. | to the other coil throws the contacts into a Division Chisholm-Ryder Co., Inc.

latched-in second position. A third “matched” ! 4501 Highland Avenue, Niagara Falls, N. Y.
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position, for certain applications, can be ob-
‘tained by energizing both coils simultancously.
Relays are produced in ratings from 6 to
1200 amperes or more, and with practically any
desired contact arrangement. Standarq types
‘provide for two auxiliary contacts, one in each
~oil circuit. The use of auxiliary contacts
‘makes it possible to obtain 3perat1tm over wide
ranges of voltages, 2a-c or d-C.
i Sigze of one tgpc of thesc relays, S0XBX103,
thaving double-pole, double-throw main con
itacts, and rated at 6 amperes at 24v d-c is 35"
slong; 174" high; and 198" wide,

x* ® *

RCA AUDIO CHANALYST

A new model of the audio chanalyst has beeni}
;.{ncr}ounced by the RCA Victor Division of
AL

This model, 1704, is said to provide testing of

ny point of a sound system from microphone
to speaker, serving in emergencies as a bridg-
ing unit to substitute for the defective section
of an inoperative amplifier.

The chanalyst contains a calibrated high-gain
amplifier useful for signal tracing, tube check-
ing and gain measurements. It supplies its
oown test signal from a built-in beat-frequency ||
oscillator, which can be operated by an internal|f
auxiliary sweep circuit for checking multiple
speaker installations.
= The voltohmyst included as one of the chan
nels is said to have been modified for flat,
' Llinear measurement of audio frequencies.
| An impedance tester and a high-speed elec-
* Itronic indicator is also included.

LR S

EI}AMPERITE DELAY RELAYS
’i A thermostatic metal-type delay relay with

R L e ey ® Permoflux Acoustical Devices have brought vital

adite Co., 561 Broadway, New York 12, N. Y. o. o N -
Relay is also said to be compensated for |mprovemeni fo numerous wartime communication
ﬂw am})ient temperature changes from -— 40° to . ] .
1J110°F. Contact ratings up to 115 volts, 10 projects. Many of these developments will soon be
qr, amperes, a-C. He({ng%lcally sealed. chlal radlq
foascpemcniisiansllr]g i GRSt BoumrRly bRai available for the betterment of designs now on your

k| spst normally closed.

own planning boards. Our engineers will be pleased
to confer with you at any time.

BUY WAR BONDS FOR VICTORY!

PERMOFLUX CORPORATION

d o o 4916-22 W. Grand Ave., Chicage 39, Il
| STACKPOLE INSULATED RESISTORS

L Insulated resistors, type CM, available in
" % .(RC-10); 3%-(RC-21); and 1-watt (RC-30)

) PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMI&'IRANSDUCERS
(Continued on page 98) = ’ S e
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WINCHARGER |

TOWERS
¥ rorSTATEPOL/CEvsvr0
( moF M. SYSTEMS

For their outstanding Radio
Communication System, the
New Jersey State Police use
Wincharger Towers exclu-
sively as supports for F-M
Antennds. -They and hun-
dreds of other—statied§=in "
all types of broadcasting
know that they depend on
Wincharger for ---

% Strong, Clear Signals
% Low Initial Cost

i Y Pleasing Appearance

% Low Maintenance

Immediate deliveries on suit-
able priorities. Write or wire
for full information.

A\

TN T P

N

| maend ) '; i
BONDS |t &)
FOR , u-;'sllnll:;llcl‘&/ x'
W“k:, /
i nul:-_oloans I
Wincrarcen

varnca

ANTENNA TOWERS
and YERTICAL RADIATORS

WINCHARGER CORPORATION SIOUX CITY.IOWA

IHE INDUSTRY OFFERS...—

(Continued from page 97)

sizes in all required ranégs are now heing pro-
duced by Stackpole rbon Company, St.
Marys, Pa. .

*

PERMOFLUX SPEAKERS

Loudspeakers in the 2” to 15" size have been
announced by  Permoflux Corporation, 4900
West Grand Avenue, Chicago 39, Illinois.
Speakers are said to be true dimensioned,
with diaphragms graduated in 14"’ steps up to
and including 714" with other standard sizes
up to 15”. Speakers will provide power handl-
ing capacities from 1 to 20 watts, with acous-
tical output in 2-db steps.
Speakers are said to use a

new magnetic
alloy

A

* * »

WARD LEONARD PLUG-IN ENCASED
RELAY

A plug-in type relay enclosed in a metal can
and fitted with a standard octal-plug base has
been announced by Ward Leonard, Mt. Ver-
non, N. Y.

Relay mechanism is encased in a cylindrical
metal housing 2/%’’ in diameter and 34" high.
It is said to be supported against shock by
means of a key in the center of an insulating
disc that fits in the top of the case.

Double-pole, double-throw contacts are rated
4 amperes at 115 volts, 60 cycles a-c and at 24
volts d-c, 75 ampere from 25 to 115 volts, d-c.

* * =

G.E. PARALLEL-PLATE CAPACITORS

High-frequency, water-cooled parallel-plate ca-
pacitors, for use in the resonant circuit, or
tank circuit of high-fre uency electronic o¢scil-
lators have been announced by G. E. When
connected in parallel with an inductance coil,
this capacitor, type HFP, completes the
resonant circuit which determines the fre-
quency of the oscillator. .

In this application the capacitors are oper-
ated at relatively high voltages and may be
required to carry heavy currents continuously
at frequencies up to several megacycles. Units

9§ o COMMUNICATIONS FOR FEBRUARY 1945
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PLASTIC
o
PLATES

SCALES, GAUGES,
CALCULATORS,
CHARTS,

@ Impervious to moisture, greass,
' oils, acids, alkalis.
@ Printing guaranteed not to wash
or rub off.
@ Non-inflammable, non-corrosive
plastic.

@ Printed and laminated vinylite and
cellulose acetate.

SAMPLES AND ESTIMATES GLADLY SUPPLIED ON REQUESY
WRITE DEPARTMENY C,

THE HOPP PRESS, INC.

PRINYTING — FABRICATING ~ FORMING

460 W. 34th STREET, N. Y. C.

ESTABLISHED 1892

are available in standard ratings ranging from
2000 volts, 0.025 mfd to 9000 volts, 0,0056 mfd.'

Capacitors employ a synthetic dielectric
liquid.

e

- o,

* %X #

IDEAL COMMUTATOR
UNIVERSAL CHUCKS

A 3-jaw chuck has been announced by the
Ideal Commutator Dresser Company, 4025 Park
Avenue, Sycamore, Illinois. Body is high ten-
sile strength semi-steel. Rib construction.
Scroll of alloy steel.

* » *

KIRKLAND SHALLOW-DEPTH
INDICATING LIGHT
A shallow-depth indicating light with an over-
all depth behind the front of the panel to the
extreme end of the insulation barrier of 17,
has been announced by The H. R. Kirkland
Company, Morristown, New Jersey. It is for
single-hole mounting in a 1%” diameter holes
in_panels up to %’ in thickness.

The exposed holding lip is of the hex nut
type and 3/16’” in thickness.

The molded bakelite socket is of the can-
delabra screw base type for use with the S6-
120 volt tungsten lamp or the T4% neon glow
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barrier sep-

lamp. A %’ square insulation
Known

arates the two 6/32 tqrmina] SCrews.
as the DE-659 D/E un'xt.

RCA THYRATRON 3D-22 . (
A four-clectrode thyratron. 3D-22, for use pri-
marily in relay and grid-controlled rectifier
applications, has been produced by the RCA
Victor division of RCA. Conservatively rated
to handle an average output current of 0.75
ampere in continuous operation.

Has a xenon-gas filling. Said to have a|
control characteristic essentially independent of
ambient temperature throughout the range
from —75 to +90°C. . ox

G.E. H-F PAPER-DIELECTRIC

CAPACITORS
High-frequency .01-mfd paper-dielectric ca-
pacitors, available in ratings of 5,000 to

20,000 volts d-c, have been announced by G. E.
Developed primarily for grid- and plate-block-
i i in the electronic-oscillator circuits

ing service
of high-frequency induction-heating equipments,

Internal kraft-paper and aluminum-foil as-
semblies are impregnated with a low-loss
iquid dielectric, and hermetically sealed in rec-
tangular metallic cases.

Units are supplied with removable footed-
type brackets. The 20,000-volt rating unit is
available in a plain case, of with cooling fins
to permit a higher current-carrying capacity.

. & &

NYT ISOLATING TRANSFORMER

Isolating transformers wound for three-phase
and applicable to single-phase circuits have
been announced by New York Transformer
(I;Iomypany. 26 Waverly Place, New York 3,

Rat'ings are: 250 va, 115 volts, 1;1 ratio, 3-

phase and frequency range of 60 to cycles.
Transformer is 8/%4” long x 514" high x 4

wide and weighs 164 pounds.

eaqe
MOLDED BAKELITE ELECTRO-
MAGNET CORES
A method of molding bakelite to electro-mag-
net cores has been developed by the R-B-M
Manufacturing Company, division of Essex
Wire Corporation, Logansport, Indiana.

The same method is also said to be used to
mold coil terminals directly in the bobbins.

& & .
GULOW VARI-FORMERS
Auto transformer voltage regulation units

wound for constant current or taper wound for
current proportional to voltage have been de-
«veloped by Gulow Corporation, 26 Waverly
Place, New Yeork. A self-aligning solid-silve

| CONCORDsevvice

SO SAY L

INDUSTRY - WARTIME AGENCIES - LABORATORIES - SCHOOLS

ﬁ\

EADERS OF

.

S ————__ L

CHICAGO 7, ILL.

(Continmed on page 100)

SENSITIVE RELAY . ..

Fully a_d{'ustable sansitive
relay with 2000 chm coil.
ldeal for plate circuit or
photocell applications,

RADIO AND ELECTRONIC
PARTS AND
EQUIPMENT

Minimum puli-in current :

only 2.5 milliamperes.
SPDTY Contaets,

MAI10-Ci113
Your cost, each. 54.75

THERMAL TIME
DELAY RELAY ...

‘Loach Type I054T with
375 ohm 24 voit DC coil.
Delay adjustable from 20
secands to | minute, 4"
fine silver DPST contacts,
normally open, will handls
50 amps at (2 voits DC,
25 amps at 24 volts DC,
or 6 amps at 1(0 voits AC,

MAI0-Ci2t 5335

Your cost, each

GENERAL ELECTRIC
DC MILLIAMMETER . ..

Type DW-51:0-200 ohms:
D*Arsonval type move-
ment; 2-inch meter; Flush
mount.

K-10650
Your cost, each

. $4.95

MAGNETIC CIRCUIY
BREAKERS . . .

Heinemann Ro.Clrk-It
fast.acting magnetic cir-
cuit breakers with mag.
netic arc blawout. Trips
instantaneously on 1002,
to 125% overload or shert

gircuit. DC operation,
MAG-BI00 {195milliamps
MAG-Bi01 220 mittiamps
MAS.BI02 7.5amps
MA9-8103 9amps
MA9.8104 30amps
MA9.BI05 40amps
Your cost, each $2.95

RADIO CORPORATION

. {2 ”
ww«%@ &M,G%pﬁméwm

901 W. Jacksen Blvd.

265 Pcachtree Strect
ATLANTA 3, GA.
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Tens of thousands of enthusiastic
customers are proof of Concord
leadership. We can supply you
with anything from a single capac-
itor to complex laboratory instal-
lations. Two strategically-located
Concord stores—Chicago and At-
lanta — are geared for speedy ac-
tion. Now is a good time to call
Concord . . . for whatever you need.

“

FREE! Speclal 16- page
Supplement of '‘hard-to-
tind'* and urgently needed
parts and equipment. All
items are ready for im-
mediate delivery . . . but
are, naturally, subject to
prior sale.

MAIL THIS COUPON

CONCORD RADIO CORPORATION
901 W. Jackson Bivd., Chicago 7, L
Dept. R-25

Please rush me the 16-page '"Special Sup-

Name
Address
City State.

Qn--nu.nunaeuu'

s pepeppepp——— g
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MOST COMPLETE

Sownce of Supply
for

. RADIO PARTS
RADIO TUBES
e INDUSTRIAL

* ELECTRONIC EQUIPMENT
AMPLIFIERS
SOUND SYSTEMS

. TEST INSTRUMENTS .

COMMUNICATIONS and |

BROADCAST APPARATUS

AIRCRAFT and
MARINE EQUIPMENT
F/M—television—A/M
¢

OVER 10,000 ITEMS |
AT YOUR FINGERTIPS u

PURCHASING AGENTS!
ENGINEERS!
Send for this
FREE 800 PAGE CATALOG!

Write today on your company
letterhead for this massive
800 page Buying Guide con.
taining everything In radio-
oloctronics. Complete list-
A\ ings of all standard na-
tionally known products
in one handy, bound
volume! Sent free on
request by addressing
Box CF,

" This Book
Con Help Answer
Your Procurement

Problems!

*

FOR PROMPT sERrvicCE
Telephone BArclay 7-1840

BUY THAT EXTRA BOND NOW
and SAVE AN EXTRA LIFE!

ke

SUPPLIERS TO

Industrial Manufacturers  Research
Laboratories + Schools » Colleges
Government Agencies * Railroads

. Public Utilities + Broadcast Stations
Hospitals + Shipyards « Police Depts., etc. |

SUN RADIO

& ELECTRONICS CO.

212 Fulton Street, New York 7. N. V.

THE INDUSTRY OFFERS... —

(Continued from page 99)

contact, fingertip controlled by a single knob
switch, is said to provide small increment volt-
age change throughout the range of the device.
No carbon brushes are used. Incremented in-
crease is in the order of 0.75 volt or less.
Windings are on shell type core, impregnated.
Units are supplied either with autotrans-
former winding or separate windings for isola-
tion of circuits, Available for one or three
phase use with single control. Class A or B
mnsulation optional,

i

L B

FAIRCHILD MAGNESIUM

STYLUS CHUCK

A magnesium casting, weighing .3734 gram,
equivalent to .000823 pound to be used as a
stylus chuck has been developed by the Fair-
child Camera & Instrument Corporation, New
York. This chuck which holds a cutterhead
stylus, operates laterally at a frequency up to
10,000 cps in a Fairchild recorder. The chuck is
said to offer substantial stiffness, considering
the low mass of the part.

* 4 »

IRC POWER WIRE-WOUND RESISTORS

Power wire-wound resistors, designed to fulfill
Army-Navy specification JAN-R-26, have been
announced by International Resistance Com-
pany, 401 N. Broad Street, Philadelphia 8,
Pa. A completely sealed unit, known as the
GRW, it is said to support a transverse load
of as much as 100 pounds. Ferrules of the
resistor are said to withstand a twisting torque
of 80 inch-pounds.

All connections are welded. Pyrex glass en-
closure tube is used. Pure lead is used for
sealing between the ferrules and the pyrex
glass enclosure, Melting point is said to be
above the 275°C operating temperature of the
resistor.

Seven standard sizes are now available. They
correspond to Army-Navy types RW-10F to
RW-16F, inclusive, and are identified as GRW-
10 to GRW-.16. Resistance values covered by
these seven types are from 0.1 ohm to 46,000
ohms, with power ratings from 15 to 140 watts.

* * *

PLASTIC BLIND RIVET

A plastic blind rivet, Des-Rivet, that is said to
permit one-man operation and blind fastening
has been announced by the Plastic develop-
ment division of the Victory Manufacturing
Company, 1105 Fair Oaks Avenue, South Pasa.
dena, California. The design is based on a
wedging action and takes advantage of the
flow characteristic of nlastic materials under
pressure.

Rivets are molded as one piece consisting
of a head with plug attached by a thin break-
away section and a tapered shank split to form
four tapered fingers.

Rivet is applied by pressing the tapered
fingers into a drilled hole. Taper on the out-
side diameter of the fingers reduces the inside
diameter of the shank, the rivet and work
being held in place by the pressure of the de-
pressed fingers. Impact from the rivet gun,

which may be manual or air operated, in-
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—MICO—
ENGRAVER

For lettering panels of steel, alupu'num,
brass, or bakelite, or for marking fin-
ished apparatus.

A sturdy machine for routine production
as well as occasional engraving.

Attachments increase its versatility to
include large work on flat or curved sur-
faces.

Excellent engraving can be produced by
an inexperienced operator.

Prompt delivery. Catalogue on request,
Priced from $115 with Type

Mico Instrument Co.

88 TROWBRIDGE STREET
CAMBRIDGE, MASS.

STABLE

UNDER
-

High Humidity
-

Temperature
Extremes

*

Mechanical
Stress

\
CANsE”  Chemical
Conditions
gr complete technical
« “fata, send for Bulletin DN
L FIBRE COMPANY

L NEWARK 51, DELAWARE

et
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intaneously shears the plug and drives it
o the plastic shank until the plug is flush
th both ends of the rivet, maintaining the
intour of the rivet head.

Wedge action of plug in tapered shank ex-
nds the fingers against the walls of the
illed hole and upsets the shank end of the
7et.

* » &

LECTRONIC LABORATORIES PORT-
BLE FLASHING BEACON

lightweight portable flashing beacon  has
en developed by Electronic Laboratories,
c., Indianapolis, Indiana. Operates from
0 volts, dc or a-c. Has a vihrator power
pply for converting to 2000 volts d-c. Elec-
mic has also designed this same equipment
operate from 6, 12 or 24-volt storage bat-
ries. All connections are made with water
oof plugs, and the carrying case itself is
mpletely water proof. Lamp may be separ-
ely mounted on a pole if desired.
Light is said to be visible, under normal
pe}x;ating conditions, for at least 20 miles at
ght.

* » *

POLYVINYL EXTRUDED TUBING
WIRE MARKERS

urbo markers, made of polyvinyl extruded
ubing, are now being produced by William
trand & Company, 276 Fourth Ave.,, New
fork, 10, N. Y.

The markers are available in all colors, as
vell as clear, transparent polyvinyl extruded
'ubes, with any desired location of imprinting,
ircumferentially or longitudinally, in any
liameter or length.

CORNECTOR
iR NG 151

oo

“NEGATIVE"
TERMINAL . b

: RIS | T
- mwsmzs-cz' CR?EGSGNRZ' s

e 5}

1728 W NORTH A¥E.

® & »

CARTER BATTERY-CHARGING HAND
GENERATOR

A one-man hand generator delivering about
40-watts has been released by Carter Motor
Company, 1608 Milwaukee Avenue, Ctizago.

(Continued on page 102)
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| THE INDUSTRY OFFERS ... ~|

(Continued from page 101)

Provides 8 volts d-c at 5 amperes for charging]
batteries.

In operation, one man, seated on the seat
which folds up when not in use, turns twg
cranks. Drive is by means of a gear train.

Generator is said to be moisture-proof. Shafts
of the crank handles are sealed and unit j
completely enclosed. Output is to two ten
4 4 minals to which the charging line is connected,
A chain suspended between the legs prevents
collapse when the unit is set up.

Unit illustrated is a spe-
cially designed, hermet-
tcally sealed transformer
produced in quantity to
meet a war requirement.

Elcctronic Engineering Co. is a mass production organization
devoted to the design and engineering of quality transformers
for specialized applications. For the ideal solution of your

. » &

transformer problem, look to Electronic Engineering Co. LANGEVIN 102 AMPLIFIERS

Amplifiers, 102 series, that are said to mcetJ.

ELECTRONIC ENGINEERING CO. e frcqueney fange” requiements ‘have b

Langevin Company,

H . H 1 H West 65th Street, N York.
735 West Ohio Street - Chicago, lllinois The 1024 units have Inpei impedances off
. 30/250; output impedance, 600 ohms; and
Associated Company ) ] a {‘requeragyBrespons}e:. 30/16000 (:ps,].?1 db. ]
ype 102-B is a three-stae amplifier with 3
Holubow and Rehfeldt Consulting Engineers gate Pop 52 Byie 8, three-stage amplifier with Sk

tronic mixing, and is intended for public-{ii
address installations. e

Type 102-C consists of a three-stage ampli-|
fier, fixed gain, adjustable, 75/85/95 db. n:

Type 102-D is a two-stage amplifier with an|
input impedance of 600 ohms and bridging; :t3
fixed gain, 600 ohms; input, 61 db.; bridging i
input, 45 db. N re & ]‘th
GLOBE PERMANENT MAGNET flp
MOTORS

Two models of a Motor-Mite type motor with “’]
5 and 7.5 watts intermittent service output'fo
have been announced by Globe Industries, Inc.,
125 Sunrise Pl., Dayton 7, Ohio. .
Input is 24 v. d-c. Free running—20,000 mm
speed; peak load—11,000 rpm. Temperature
range is said to be —55° to +175°F. Heat
rise said to be 45°C at rated load. Pole pieces| .
are within closed magnetic circuit. End shields|i{l
are brass and wmolded plastic. - Dimensions: EIn
MM-1 style, diameter 1 3/16’%, length 134";| =
MM.-2, diameter 1 3/16”, length 134”. Shafts|Ilr
%;"J_(Vz"; available with any type extension.}
Weight: MM-1, § 0z.; MM-2, 3% oz. {
-

4
REINER VACUUM-TUBE VOLTMETER i
A vacuum-tube volt-ohm-milliammeter, typejl
450, with a wide-frequency range a-c voltmeter o
which measures from 50 cps to 50 megacyclesli
has been announced by Reiner Electronics Co..! i
Inc., 152 West 25 Street, N. Y. City. Instru-| W
ment has six d-c_ voltage ranges, with input
capacitance that is said to be less than 2
micromicrofarads; input resistance 11 meg-|

ransformer Engineers for Specialized Applications

skill of a high degrae be-

R £ 2 , ohms, all ranges; d-c_ranges from 50 micro-i
g i +" comes habitual, and shows up S amperes ta 1 ampere in. six ranges.
’ . h llest detail — that's L Voltmeter has a single zero adjust for all a-cl.
. in the smallest detai e and d-c ranges. n
é; ’ L3 Craftsmanship! g The a-c voltage ranges are: 0-2.5-10-25-100-250, [
i L SR L ) e D-c voltage ranges are: 0-2.5-10-25-100- 250- 1,000.
e CH n s s I s ./ Having specialized for many years, Par- 'll'ho& d-c ‘]:urrent rangés are: 0-2.5-10-25-100-250- f a3
2 . Yy I i1 , milliamperes. hmmeter ranges are .l
1 s = # Metal has this habit of Craflsmt.:nshl-p i ohm to 1,000 megohms; center scale resistance; Ils
expressed throughout the entire line, |

housings for huge transmitters.

Foeete HTS : | € 10, 10%, 108, 108, 104, 105, 107 ohms.
P n n E l s “ " which ranges from small chassis to o B Al

To get a picture of wkat Par-Metal
can do now (and the post-war
possibilities) write for a
copy of Catalogue
No. 41-A.

www.americanradiohistorv.com
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BRIDGE SWITCHING |

Continued from page 85) l

nce measurements, the accuracy from
) ohms to 1,000 ohms is also 1% ; below
ohm and up to 100,000 ohms there is |
yout a 5% error. The error in capaci-
nce measurements is of the order of
% in the range from 0.001 microfarad

1.0 microfarad; for inductance meas-
-ements the accuracy from 0.1 milli-
-nry to 1 henry is about 3%. These
curacies are at 1000 cps; errors are
out 3 times as great at 3,000 cycles.
These relatively useful accuracies are

a large measure due to the fact that
ere are a minimum of wiring connec-
ions and no special switching devices
y introduce stray couplings in the bridge
‘rcuit of Figure 2; the symmetrical ar-
angement of the bridge arms; and the
riclded bridge transformer. A brief dis-
1ssion of the effects of residual com-
onents on the accuracy of impedance
ridges (entirely neglected in this bridge)
as been discussed by Easton.

+Jyan G. Easton. Coil and Condenser Meas-
rements, COMMUNICATIONS, p. 21; September
243
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L-F OSCILLATOR

(Continued from page 66)

vas obtained. This condition has a
‘urther bearing on the function of the
ircuit. Since these flashes aie alter-
iately bright and dim, we find an in-
eresting condition; a loss of energy
lue to the circulating current flowing
hrough the resistance of the circuit,
oarticularly during the time when the
Jlate circuit is not conducting current,
or at this time the unit is coasting.
This shows the necessity of high O
in the tuned circuit.

We studied the effect of resistance

'n the tuned circuit, demonstrated by

inserting variable resistances in each
branch, Figure 2. We used 2,000-ohm
wire-wound laboratory type. The gal-
vanometers were omitted temporarily.
The resistances were connected at the
orid end so that the system could be
charged by the sudden flow of current
when the power is turned on. The
resistance of the inductance was about
200 ohms. However, when resistance
is added, the amplitude of the energy
in the tuned circuit is diminished. The

i \lamp in the plate circuit will not flash

as brightly as before and the off period
is shorter. The critical resistance was
also found by increasing the resistance
until the oscillations could not be sus-
‘tained. They died out slowly after being
started by the shock of suddenly turn-
‘ing the power on, after having been
‘off for a moment. The critical re-
| sistance was found to be about 1,200
‘ohms. When the resistance was re-

((_.‘o;t'h'nm'd on page 104)

LIFE-SAVING PENICILLIN salt solution is carefully tested by battery-powered pH meters
before it is placed in vials by white-clad technicians at the modern Commercial Solvents
Corporation plant. Throughout the entire manufacturing process, rigid pH checks against
excess acidity and alkalinity must be maintained while the penicillin is in solution.

—— — " PR B i e

FOUR pH METERS, powered by Burgess Industrial Batteries, are employed by Commercial
Solvents Corporation on a 24-hour a day basis to assure necessary, uniform product control.
Burgess Industrial Batteries are built to meet specific requirements of test and control
instruments. Whatever your portable power problem may be, Burgess engineers are
equipped to find the answer. Write us today about your needs, or request free, 80-page
Engineering Manual on dry batteries. Dept. 6. Burgess Battery Company, Freeport, 1l

BURGESS
ATTERIES

THINK TWICE BEFORE YOU TRAVEL!
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BACK THE INVASION—BUY MORE BONDS NOW!

Consider your Pilot Light prob-
lem solved! The extensive Dialco
line covers every conceivable
application — Aircraft, Marine,
Electrical, Electronic, Radio, and
Industrial. We are geared to
supply COMPLETE ASSEMBLIES,
housing required G.E. or West-
inghouse Lamps. Special empha-
sis on NEON applications. Send
data for estimates, suggestions,
and samples.

900 BROADWAY -

DIALLIGHT (0, o

NEW YORK 3, N. Y.
Telephone: AlLgonquin 4- 5180-1-2-3

Write for
CATALOG

iIMON SANOE I¥ON ANE—NOISVYANI] IH AOVE

°

FROM THE HOUSE OF Jncxs

. . . and other radio and electronic componenfs!

BN ¥ i D e R
' TR i )

S waY

kg ;gqm‘t JACKS & PLUGS FOR IMMEDIATE -DELIVERY
|5 K-48- - P29 PL29IA T PL204 -

..

‘A‘rnoricé's _Idrg‘est" p;oduc'gﬁr Fal
of JK-26 [acks. ANl ‘models ,
huilt to. strid Signul Corps

: tpcciﬁeoilcns. .

Evpenience forSale!

Amalgamated Radio, pionaers
in the field, maintain experi-
mental and development labora-
tories for post-war radio and
television equipment. Our com-
ponents are completely engi-
neered in a self-contained
factory equipped with tools of
our own design. Years of spe-
cialized experience assure high
quality products at low cost.
Inquiries are invited.

AMALGAMATED RADIO TELEVISION CORP.

476 BROADWAY .

10¢ e COMMUNICATIONS FOR FEBRUARY 1945
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(Continued from page 103) |
duced below the critical value, the |p
oscillator, which had been turned off ([,
for a moment, built up slowly, but at T“

a much slower rate. "
In analyzing the nonoscillating con- |
E

dition with this equipment, we found ||,
that although there was no circulating |F*
current, the plate circuit conducted |c.
current continuously with greater plate [ j4
dissipation, with possible overload of |¥/
the tube. This was due to the plate
resistance which was the only load on M
the power supply in this condition.

Phase difference was also studied ""‘i
with the apparatus. In this operation, !0
the resistors in the circuit were re-
duced to very low values and the gal- l
vanometers were connected so that the
grid terminals went to the correspond-
ing binding post of each galvanometer. |[.
In this way, if these instruments were
connected across a d-c line, they would
both swing to the same side, for they

. R

were really in parallel and connected E;

with the same polarity toward the b

grid. b

- ¥

IL

NEWS BRIEFS E

1

(Continued from page 94) 1%

WESTINGHOUSE PROMOTIONS f
Walter E. Benoit has been elected vice presi-

dent of Westinghouse Radio Stations, Inc. Ch

Robert E. Burrows is now manager of gen- ESE
eral radio sales, with ofﬂces in New York City. ||

Mr. Burrows will be in charge of sales and b
promotion for_the supply company. E“'

Clinton R. Hanna, inventor of the tank-gun
stabilizer, has been appointed associate direc-
tor of the Westinghouse Research Laboratories. |HL

* % * bf

G. E. APPLICATION TUBE FOLDER

A 4-page folder describing high-vacuum air-
cooled and water-cooled tubes, mercury-vapor 1o
4

rectifiers, thyratrons, rectifiers, etc.,, has been |i
released by G. E. E‘y
* * * Lt7
ANDREW CO. SOLVES e
WBEZ ANTENNA PROBLEM | 11

The problem of coupling a 70-ohm unbalanced |W|
coaxial transmission line to a much smaller A

balanced impedance of the antenna, posed by fent
E. H. Andresen, chief engineer of WBEZ, was ¢
solved by Andrew Company engineers recently. ter
They constructed a quarter-wave impedance ||

B-29 GUNNERY SYSTEM TELEVISED

Demonstration of the B-29 central gunnery control

system heing telecast. over WRGB, Schenectady. ligg
ey
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Insforming section with a concentric bazooka
| the palance conversion. Adjustments were
tde by varying the average dielectric con-
int in the resonant section.

* * *

!AZE JOINS UNITED ELECTRONICS

Lhard H. Fraze, formerly assistant to the
lasurer of General Precision Instrument, has
i'n named controller at the TUnited Elec-
Imics Company, Niwark‘;

A APPOINTS C. W. TAYLOR
ANAGER OF TUBE PARTS AND
ACHINERY SALES

jarles W. Taylor, development and manu-
|turing engineer, has been named manager
t RCA tube parts and machinery sales

Wr. Taylor will be located at Harrison, N. J.

*  ® %

USTAFSON OF HALLICRAFTERS
ONORED Y
wight E. Gustafson of Hallicrafters received
; diamond studded gold pin, the Chicago
ibune war worker’'s award, for expediting
ipments of parts.

EWA CANCELS
PRING CONVENTION

re National Electrical Wholesalers Associa-
m has called off its 37th annual convention
ieduled the week of April 22 at The Stevens,
1cago.

* %

* ® *

ROWN JOINS KELLY TRADING

chard 1. Brown, formerly of Allen B,
iMont Laboratories, Harrison Radio Corpo
tion and The U. S. Air Corps has been
pointed manager of the electronics division
Henry Kelly Trading gompany, Inc.

IDNEY M. ROBARDS NEW RCA
{FORMATION DEPARTMENT HEAD

dney M. Robards, has been appointed man-

‘er of the information  department of RCA.

Mr. Robards joined RCA early in 1938, after

r\{\}ngcas assistant editor of the press division
BC.

:RAIN TO REPRESENT
ENTINEL RADIO

J. Crain has been appointed Ohio represen-
tive for Sentinel Radio. Mr. Crain will make
s headquarters in Cleveland.

* * *

IUGUS OF A.T.&T. DEAD .
. Zimmerman Hugus, assistant vice president
the American Telephone and Telegraph
smpany, died recently*
*

I. L. EDSALL NOW RCA TUBE AD MAN

oward Linn Edsall has been named advertis-
g and sales promotion manager of the RCA
ibe and equipment department.

Mr. Edsall 1s a former licensed radio oper-
or, and has also served as an instructor in
dio and physics.

* ¥ *

E FEVRE, CROSS AND OEHLSEN
YIN STEWART-WARNER PROMOTIONS

t+den LeFevre has been appointed vice-presi-
:nt and director of engineering of division
1e (alemite, instruments and radio) of the
‘ewart-Warner Corporation. Fred R. Cross

(Continued on page 100)
[ ]

YACHTSMAN'S TELEPHONE GOES
TO WAR

{idget W. E. B-watt transmitter and receiver for-
erly used by small boat owners are now: being
used on Merchant Marine training ships.

An @ppadmdfq
cwaild iENGINEERS

- DESIGNERS
TECHNICIANS

« FRIEZ 50

Bendix Aviation Corporation

Through 69 years of Peace and War, the name
FRIEZ has been synonymous with precision instru-
ments throughout the world. As a division of Bendix
Aviation, FRIEZ has pioneered in Electronic, Me-
chanical and Control fields.

To carry forward this essential war work, as well
as to project our war facilities into peacetime fields,
calls for a high order of engineering skill . . . an
opportunity and a challenge to

ENGINEERS, DESIGNERS, TECHNICIANS

We have openings in these groups that should in-
terest both graduate engineers of long experience
as well as recent graduates.

Tell us in which of these fields you have specialized.
Or if a recent graduate, for which of these fields you
would be best adapted. '

Your letter of inquiry will be assured strict confi-
dence. Tell us as much as possible about yourself,
and we will in turn send you complete details of a
FRIEZ job in which your professional abilities will
be profitably employed.

Write Today to: CHIEF ENGINEER ’

FRIEZ

INSTRUMENT DIVISION
BENDIX AVIATION CORP.
1231 E. LAFAYETTE AVE,, BALTO, MD.

HIRING SUBJECT TO WAR MANPOWER REGULATIONS

——
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<%+ 2, Contact ratings up to 115V-10a AC.

it
S 'Q%&KCircuits available: SPST Normally Open;

J.Hl

PROVIDE DELAYS RANGING

- FROM 1 T0 120

Other important features include:—

1. Compensated for ambient temperature
changes from —40° to 110°F.

3. Hermetically sealed — not affected by al-
titude, moisture or other climate changes . . .
. Explosion-proof.

. 4. Octal radio base for easy replacement.

4
Sosr 48 Compact, light, rugged, inexpensive.

A > ‘ b
Tyt
& &

"% .. . 8PST Normally Closed.
%1 WHAT'S YOUR PROBLEM? Send for "Spe-
. gial .- Problem Sheet" and Descriptive

<

SECONDS
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Are You Concerned

YOUR POST WAR FUTURE

ith >

The Federal Telephone & Radio Corporatjon,
the manufacturing unit of the International Tele-
phone & Telegraph Corporation with its multiple
busincss activities extending to all parts of the
civilized world, will accept epplications from

ELECTRONICS
expericaced men for immediate employment with ELECTRICAL
almost limitless post war possibilities. These RADIO
positions should interest those with an eye to MECHANICAL

v V CHEMICAL

the future and whose interest lies in forging
shead with this internationally known organiza-

@ SALES AND APPLICATION
tion whose expansion plans for post war are of ENGINEERS
. . . PHYSICISTS
great magnitude covering all types of radio and DESIGNERS
telephone communications. Advancement as rapid DRAFTSMEN
as shility warrants. Majority of positions are TOOL DESIGNERS

located in the New York area!

We need the following personnel! Mea
with long experience or recent gradu-
ates considered.

@ ENGINEERS

TRANSFORMER DESIGN

TECHNICAL WRITERS

Look Ahead With Federal!

If inconvenient to apply in person, write letter in full, detailing
about yourself, education, experience, age, etc., to Personnel Manager.

FEDERAL TELEPHONE & RADIO CORP.

39 Central Avenue
EAST NEWARK

NEW JERSEY

I
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‘both the grid and plate characteristics.

I

"NEWS BRIEFS |

(Continued from page 105) 0
is now advertising manager and George W pxc
Oehlsen, Jr. is the assistant director of engin. I!-’
eering of division one. i

Mr. LeFevre has been with Stewart-Warnegr i
since 1925. . s e

n
H. R. MAAG NAMED . b
RCA WESTERN REGIONAL MANAGE]'-Tl
Harold R. Maag has been appointed regional
manager for the RCA West Coast area. His i_*
headquarters will be at RCA - Victor’s Holiy.||
wood offices, 1016 No., Sycamore Avenue. b

» &

K. McLEOD NOW WITH N.U.

Kenneth McLeod has joined the engineering
staff of National Union Radio Corporation
take charge of electronic quality control.

Prior to joining National Union Mr. MoLend
was at Columbia University as a research
engineer.

* ® @

CBS OWI DELANO, CALIFORNIA STAf,
TION ON AIR *

The CBS Delano, California, h-f transmittess!i.
for OWI and CIAA use, went on the air re-|'
cently. Two separate transmitters are now in
operation, with a third trapsmitter scheduledlin
to be installed early next year.

Broadcasts are beamed to the Orient for tha
Office of War Information and to South Amer:|i0!
ica by the Office of the Coordinator of Inter- g
American Affairs in San Francisco. 4

* % x

WESTINGHOUSE TO OPERATE KEX,
PORTLAND, ORE. i
Westinghouse Radio Stations, Inc., has takeg|i
over operation of KEX in Portland, Oregon
J. B, Conley, formerly manager of Westing-
house stations WOWO and WGL at Fort

Wayne. Indiana, has become general manager

of KEX. i

EXTERNAL ANODE TRIODES

(Continued from page 77)

resistance element within the range of
the negative slope. Such an .element.in a
circuit may easily lead to oscillation of
the dynatron type unless steps are taken
to prevent it. One method often used in
power-amplifier design is the inclusion of}
a dynatron rectifier in the grid circuit of!
the tube. This is essentially a half-wave
rectifier that tends to restrict the reverse
current flow. Grid loading often is suffi-
cient. Even though oscillatory instability
does not take place, the change in the
grid characteristic often leads to high
distortion when these tubes are used 'mh
audio amplification. |

Secondary emission is not entirely |
detrimental, however, since it reduces the |
amount of driving power necessary in
r-f amplifier considerations. Present-day
manufacturing techniques have reduced
secondary emission greatly by careful
control of the materials that go into the
tube. Low work function impurities are
almost entirely eliminated. This is highly
important if the published characteristics
of the tube are to be attained in produc-
tion, because secondary emission changes

- e

Secondary emission may also take place/
from the non-conducting elements of thel
tube. If stray electrons become focused
on a part of the envelope, the resultant
secondary emission makes that spot posi-
tive, which increases the energy of the
bombardment. If this action becomes
cumulative, a hot spot may be formed| «
that will melt the glass and cause a tube
failure. !

While the electrical characteristics of |
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3

i: external-anode triodes have been dis-
@:sed in a general way, the actual elec-
al characteristics for a tube must be
tained from the manufactur~- before
iy design is attempted. Figure 12 shows
{ assembly of the complete character-
tics of a well-known high-power water-
tled triode, The two filament character-
tics are of importance in the design of
s filament circuit, and the emission
faracteristic gives important information
ut the tube output limitations. The
fid characteristics give valuable infor-
ution for the design of a grid circuit
| any type of application. A careful
ady of these characteristics and com-
frison between tubes will show the ex-
it of secondary emission to be expected
i the grid circuit.
The family of plate characteristics are
iportant for a number of design prob-

‘ins, especially those dealing with audio

plifier design, since they may be used
i construct a composite characteristic for

. 1= analysis of push-pull amplifier along

:load line. The experienced engineer
ay gather a great deal of information
ym a simple inspection of these curves.

approaching a new design, the prob-
1 of tube selection starts with elimina-
on of a large number of available tubes
om inspection of these characteristics

: lfore any actual design calculations are

i

arted.

The constant-current characteristics
e probably the most valuable in the
lution of high-power triode application
:sign problems. The erection of a load
1e on these curves can give all the in-

(Continued on page 109)

Figure 12

ligh power wner-oqolod triode whose char-
acteristics appear in graphs on page 110.

All our modern production
facilities, manpower and ma-

terials are engaged in supply-

ing our armed forces with
quality electrical resistance
instruments. Once the Victory
has been won, Broadcast Engi-
neers everywhere can rely on
Tech.Labs. for prompt shipment

on precision attenvators and
potentiometers.

www.americanradiohistorv.com

TYPE 600

® Stainless silver contacts
and wiper arms elimi-
nate the necessity of
frequent cleaning and
result in less noise.

@ Better insvlation and
moisture proofing resuls
in superior performance.

@® Improved mechanical

construction — pinned
rotor hubs and detent
gears—results in longer
trouble free operation.

MANUFACTURERS OF PRECISION
ELECTRICAL RESISTANCE INSTRUMENTS

15 LINCOLN STREET, JERSEY CITY 7, N. J.
B |
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AMPEREX ELECTRONIC CORPORATION

79 WASHINGTON STREET + BROOKLYN 1, N. V.

SENIOR ELECTRONIC ENGINEERS

Preferably graduates of communication engineering
courses are required for designing receiving-type
electronic equipment covering all frequency ranges,
and other specalized electronic apparatus.

Design experience necessary, and knowledge of pro-
duction is desirable. Excellent post-war opportuni-
ties. Salary open. Requirements urgent. Proof of
citizenship and certificate of availability are neces-
sary.
Write giving detailed qualifications, and if satis-
factory, interview will be arranged at our expense.

SUBMARINE SIGNAL CO.
175 State St., Dept. 420, Boston, Mass.

CRYSTALS
EXCLUSIVELY

ORDERS SUBJECT TO PRIORITY
PETERSEN RADIO CO., Council Bluffs, lowa

Solder the RUBYFLUID way!

Try this favorite flux . . . liquid or rasfe . .. for a neat,
strong union in general soldering. Also our special formula
that requires no special equipment . .

Steel Flux.
® FAST ACTING

¢ EASY-TO-USE

RUBY CHEMICAL CO.
65 McDowell St.

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

We need a RADIO COST

ESTIMATOR:

A shrewd analyst to derive cost from blue-
prints and assemblies of home radios.
Postwar program in offing. Must know
modern fabrication and operation through-
out machine shop and assembly, and
be familiar with writing operation ond
process sheets.

MAGUIRE INDUSTRIES, INC.

Electronics Division
Greenwich, Conn.

342 W. Putnam Ave.

NATION-WIDE MAIL |
ORDER DISTRIBUTORS |
SINCE 1928

RADIO wo ELECTRONIC

DEVICES For Trade...Industry... Vocational
... Communication . .. Public Utility and Ex-
perimental Applications

BURSTEIN-APPLEBEE CO.

Kansas City 6, Missouri

1012-14 McGee St.

. Ruby's Stainless |

. ® ECONOMICAL

Columbus, Ohio

SHARE YOUR COPY
OF
COMMUNICATIONS

Your Associate Engineers and Technicians will

appreciate your courtesy. Uncle Sam will also.

Development and Manufacture of

TRANSMITTERS AND RECEIVERS, AM AND FM
INDUCTION HEATING FURNACES .
ELECTRONIC GAUGING EQUIPMENT

INDUSTRIAL ELECTRONIC EQUIPMENT
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® Ted MeEtroy

World’s Largest Manufacturer of
Wireless Telegraphic Appasratus

COMPLETE CENTRAL OFFICE EQUIPMENT

McElroy Manufacturing Corp,

82 Brookline Aveaue by ‘Boston, Massachusetts
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XTERNAL ANODE TRIODES

(Continued from page 107)

srmation needed for design of both grid
1d plate circuit elements. All operating
snditions can be determined graphically,
ad the design merit may be ascertained
nmediately before beginning final devel-
ymental construction of the equipment.
consideration of the application of these
irves to design problems will be taken
» in a subsequent paper. The manufac-
wrers of these high-power triodes are
iger to cooperate with the design en-
ineer in furnishing complete character-
tics as well as application notes on
e tubes manufactured by them.

‘redits

The author wishes to express his ap-
reciation to personnel in the vacuum-
tbe departments of the FFederal Telephone
nd Telegraph Corporation, General Elec-
4ic  Company, Radio Corporation of
.anerica, Amperex FElectronic Corp,,
Vestinghouse Electric & Manufacturing
‘ompany, and the Western Electric Com-
any. Their assistance in preparation of
hotographs and collection of the material
as been invaluable. The author also
rishes to express his gratitude to Pro-
sssor G. H. Fett, of the University of
llinois, for his suggestions on the presen-
ation of this material.
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FIXED MIGA DIELECTRIC CAPACITORS

JAN-C SPECIFICATIONS are called for on new Gov-
ernment contracts. MICAMOLD is supplying,in production
quantities, the many required types in conformance with

JAN C-5 specification.

Also—We can supply you with: Fixed Paper Dielectric (non-
metallic cases); Fixed Paper Dielectric [hermetically sealed
in metallic cases); Dry Electrolytic Polarized; Ceramic
Dielectric fixed [temperature compensating)

CONFORMING RIGIDLY TO JAN SPECIFICATIONS

Knickerbocker Ave.,

x4

Brooklyn 6, N.Y.

2

W] E. Mouromtseff, I ater and Forced-Air
Cooling of Vacuum Tubes, IRE, Vol. 30; April,
1942.

UTube Protection Problems, Pt. 2, Tubes,
Issue 8, Federal Telegraph Company; Jan., 1939.

12See 10, p. 193.

137 E. Mouromtseff, Temperature Distribu-
tion in Vacunm Tube Coolers with Forced-Air
Cooling, Journal of Applied Physics, Vol. 12;
Tune, 1941 .

1sM. van de Beek, Air-Cooled Transmitting

(Continued on page 110)
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{nterested in an open wire line?

The support illustrated above is one
of several types Johnson can furnish. {t
mounts on a 3 inch iron pipe or a 4x4 inch
wood pole and comes complete with cen-
ter insulator and hardware.

Suitable for 5, 6 or 7 wire, balanced
lines, for antenna power up to 50 KW,
the support is approximately 17x31%2
1nches overall and the outside conductors
form a 15 inch square. e

Write for information and

catalog 968(E)

"TOHNSON

a éaino’ad nam;'in Radio .

ETF. Johnson Co. Waseca Minn.
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(\ NOT NEXT YEAR

00
.4

has for fasf delivery
Critical Radio and
Electronic Components |

and Equipment

TUBES
RELAYS
CAPACITORS
RESISTORS

METERS

TEST EQUIPMENT
TRANSFORMERS
ETC., ETC.

After 18 years in the radio and
electronic field, HARVEY is adept
- at. supplying you with equipment

" you need—not next week, not next

month, not next year — but :;ow,
just when you need it. That's the
service for which we are famous,
Critical items, if not on our
shelves, will be traced for you, or
we may be able to suggest effec-
tive substitutes. And HARVEY can
help solve your priority problems,
lend a hand with technical advice.
Save time, save money . . . see
HARVEY—first, last, always!

Telephone
Orders to
LOngacre 3-1800

103 WEST 43rd ST.,, NEW YORK 18,N. Y.
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EXTERNAL ANODE TRIODES Akt 0w
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CANNON CONNECTORS
—in the most amazing places!

The Rockettes, world-
famed preciston dancers
of Radio City Music Hall,

They tap out precision through

CANNON CONNECTORS

The high fidelity sound system of Radio City Music

Hall—the world’s largest theater, is connected,
throughout, with Cannon Connectors. Cannon Plugs

were selected for the job because they could be de-

g’:jf:“, pended upon. They fit with precision, hold tight and
are designed especially for the job expected of them.
XPERIENCE 15 a much used, and too often abused, You can say that about all Cannon Connectors.

word. Yet in any field experience is the only source

of practical knowledge—the only sound basis for further 3 7 .
> F The same connector precision demanded in aircraft

advance.

Measured 1n terms of time alone, the experience of the . . . .. L
Simpson organization is impressive enough. For more instruments, in radio and television circuits, in tech-
than 30 years this name has been associated with the
design and manufacture of electrical instruments and test- nical laboratory circuits, can be had in

ing equipment. But the real value of this experience is
to be found in the many fundamental contributions
Simpson has made to instrument quality
The use of soft iron pole pieces in the patented .
Simpson movement serves as an example. An admittedly is specify Cannon Plugs.
finer type of design, these soft iron pole pieces have been
employed by Simpson to provide maximum strength as
well as accuracy, and to achieve a simpler assembly that
permits faster, more economical manufacture.
For today’s vital needs, this experience enables Simpson
to build “instruments that stay accurate’” in greater vol-
ume than ever before. For your postwar
requirements it will insure the correct
interpretation of today’s big advances.

| SIMPSON ELECTRIC CO.
! 5200-5218 Kinzie St., Chicago 44, Ill.

the circuits you use. All you have to do

Abore: Some of the various Cannon Connectors used in the Radio
City Music Hall circuits. If you're interested in this type of con
nector write for P & O Bulletin,

CANNON ELECTRIC

; ‘ Cannon Electric Development Co., Los Angeles 31, Calif.
INSTRUMENTS THAT STAYV ACCURATE Canadian Factory and Engineering Office:
Buy War Bonds and Cannon Electric Company, Limited, Toronto

Stamps for Victory

Representatives in Princioal Citiés — Consult Your Local Telephone Book
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WDAX

RELAYED-FLUX

The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technical skill
— our “Specialization Formula”
is probably as fully responsible
for the world-renowned AUDAX
quality as any other single
factor.

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

After Victory, you may expect
AUDAX improvements, refine-
ments . . . master-touches to
heighten the marvelous fac simile
realism of AUDAX reproduction.

AUDAK COMPANY
500-C Fifth Ave., New York 18, N. Y.

Creators of Fine Electronic-
. Acoustical Instruments Since 1915

Send for your copy of our informative
ﬂ ¢PICK-UP FACTS™

*

BUY
WAR BONDS
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THIS NEW oscillator, designed for use as a general-purpose
’ Jaboratory instrument, uses the new Butterfly Circuit which
J obviates the difficulty of sliding contacts in any part of the
d circuit and provides a source of ultra-high-frequency power
sufficient for most laboratory measurement needs.

Some of its features are:

Qz
\4‘]

=
<

® Dial calibrated directly in megacycles with an accuracy of 1 per cent.

® Vernier dial with 160 divisions, covering the tuning range in 10 turns.

@ Output through a coaxial jack to which is attached a pick-up loop to
provide variable coupling to the oscillator.

® Output of one-half watt with the power supply furnished.

@ Output up to one watt at the highest frequency with a 450-volt power
supply, provided certain precauticns are taken in the operation of the
oscillator.

® The Type 857-P1 Power Supply furnishes a plate voltage of 350 volts
and filament supply of 2.5 volts for the W. E. Type 316-A tube used

in the oscillator.
@® El:ctron-ray tube incorporated in the power supply to show oscillator
grid current.

Type 857-A Oscillator with Type 857-Pl Power Supply.. $250 00

(for the combination)

We are in limited production now for high priority war orders;
reservation orders for later deliveries are being accepted.

A complete description appears in the G-R Experimenter for Novem-
ber, 1944, 1f you do not have a copy, write for Bulletin 929.

Dl PANY Cambridge 39, Massachusetts |
NEW YORK  CHICAGO  LOS ANGELES .
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350 . WATT
POLICE HEADQUARTERS
TRANSMITTER

CUSTOM BUILY

POWER TUBE LIFE-TEST RACK

00 WATT
MARINE RADIO
TELEPHONE TRANSMITTER
AND RECEIVER

TRANSMITTER EQUIPMENT MFG. CO., INC.

30 to 60 DAYS

TEMCO can assure delivery of 250 Watt to 10 KW Trans-
mitters for Broadcast and other services within 30 to 60
days after hostilities cease and restrictions are lifted.

Although our skills, at present, are devoted exclusively
to producing Badar and special Electronic Equipment
for the armed services involving mechanical and elec-
trical complexities of the highest standards,” TEMCO
engineering versatility and production flexibility are
geared for a quick changeover to fill post-war orders
rapidly.

Ours is a long standing reputation for designing and
building high quality communication and electronic de-
vices. By placing your order now with TEMCO you will
be assured of prompt delivery of perfected Transmitting
equipment. TEMCO advancements in design, materials
and construction are ready to serve you as an aid in the
success of your post-war plans.

Consult with us at your earliest convenience regarding
your requirements.

345 Hudson Street, New York 14, N. Y.
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