% RADIO. ENGINEERING. * A-M/F-M TRANSMITTER SURVEY

* U-H-F DIRECTIVE ANTENNAS * MULTIVIBRATOR DESIGN

* CATHODE-RAY TUBE DEVELOPMENTS % ELECTRICAL DIFFERENTIATION AND INTEGRATION
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MPEREX

WATER AND AIR COOLED

TRANSMITTING and RECTIFYING TUBES

Singular care and precision are demanded in
Amperex small glass lathe operations.Evercautious, i,
our engineers designed ingenious holders and fires
which were developed in the Amperex Tool Shop. |
In the hands of finely trained technicians, these
holders and fires are utilized to assure the high ‘
degree of satisfaction well known to Amperex tube
users. In broadcasting and transmission applications,
in industrial, electro-medical and military assign-

ments such ““Amperextras’’ substantially influence

efficiency and economy of operation.

) hlgh pom,,,,,
b 000 BN

¢ docon’t kant . . . (& doean't affect youn healtk.
sk the man who's donated Ulood to the Red (Proca.

AMPEREX ELECTRONIC CORPORATIGN

79 WASHINGTON STREET BROOKLYN |,
EXPORT DIVISION: 13 EAST, 40th ST., NEW, YORK 16 N. Y., CABLES: "ARLAB"


www.americanradiohistory.com

TYPE 201-A wan
Mounting Cabinet permits universal installa-
tion of 101 Series Amplifiers to any flat sur-
face. Well ventilated and designed for
maximum accessibility for servicing and con-
venience of installation. Standard aluminum
gray finish.

TYPE 7'A Modification
Group permits: 101 Series Amplifiers to
mount on standard 19" telephone relay
racks, Occupies 12" rack space. Allows
servicing from front of rack. Standard
aluminum gray finish.

WITH RACK PANEL OR WALL
MOUNTING ACCESSORIES

Input impedance 600 ohms and bridging. Gain
600 ohm input 41 db., bridging input 46 db. Fre-
quency response 3010 16,000 c¢.p.s. either input—
600 ohm 6utput =.5 db., 30 ohm output =1 db.
Power output—production run average: + 47
V.U. with less than 3% RMS harmonic content.

THE TYPE 101 series Amplifiers are the results of
twenty years’ experience in the sound engineering field.
They are identical with the exception of the output coil.

Type 101-A has output impedance adjustments to match
loads from 1 to 1000 ohms and possesses excellent low
frequency waveform at high output levels.

Type 101-B with a single nominal 6 ohm output is intended
for use with wide range loudspeakers representing an
8 to 16 ohm load. lts output coil with a single secondary
provides improved efficiency and even better waveform
at high levels of low frequencies.

Type 101-C answers the demand for a good amplifier at
lower cost. This lower cost is obtained by the use of a
less exbensive output coil with the only change being
that the low frequency waveform is not as good as the
A or B types but is equal to or better than any contempo-

rary commercial amplifier. Output impedance is adjustable
to loads of 1 to 1000 ohms.

The Lanngevin Company

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK
37 W. 65 St, 23

SAN FRANCISCO LOS ANGELES

1050 Howard St, 3 1000 'N. Seward St., 38
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EWIS WINNER, Editor
F. WALEN, Assistant Editor
A. D’'ATTILIO, Assistant Editor

e See...

A STRIKING VIEW OF THE EXTENSIVE
usgs of radio communication systems
in emergency operations, appears in a
special report just prepared by Her-
bert A. Friede, superintendent of fire
alarms, Washington, D. C. Accord-
ing to Mr. Friede, approximately
128,000 fire-fighting units will use ra-
dio for mobile purposes, as soon as
equipment can be made available.
These units include ladder companies,
chiefs, battalion chiefs, service cars,
fuel wagons, squad cars, ambulances,
utility trucks, boats and pumping com-
panies. And this is a conservative esti-
mate, says Mr. Friede. It is based on
the 1940 census which shows that a
thousand cities of ten thousand popu-
lation and up have organized fire de-
partments. There are, too, a large
number of small communities = who
have a serious need for radio com-
munication facilities, says Mr. Friede
in this report. Practically all of these
fire departments will also. require fixed
station facilities for standby and field
service.

It appears that close to 130,000 units
will probably require radio for fire
fighting. And that’s only the begin-
ning !

RECENT SPECIAL MANEUVERS OF THE COM-
BINED Airborne-Troop Carrier Command
disclosed the amazing scope of the com-
. munications network in invasion opera-
tions. We watched hundreds of para-
troopers and equipment drop from rows
of Douglas transports. And within min-
qtcs, a radio system was put into opera-
tion with significant signals of direction
and organization pouring out from handi-
talkies, walkie-talkies and field units. Al-
though the equipment had been dropped
from heights of a thousand to eight hun-
dred feet and bounced around quite a bit,
there wasn't a failure in operation re-
ported. It was truly a magnificent per-

formance . . . a performance we'll never
forget!

WE ANNOUNCED A SHORT WHILE AGO the
establishment of standardized symbols
by the ASA. With this issue we begin
the use of these standardized symbols.
They appear in the majority of papers,
which are correspondingly identified. As
will be noted, all but one of the symbols
are identical to our customary format
of presentation. The change 1s in the
fixed capacitor where adjacent straight
and curved lines are used in place of two
parallel lines. Two parallel lines now
indicate an open contact of a relay. These
standard symbols will be used in all draw-
ings hereafter—L. W.

InClI:lding Television Engineering, Radio Engi-
neering, Communication & Broadcast Engi-
neering, The Broadcast Engineer. Registered
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TEAM BEHIND THE BOMBER TEAM

e Just as seven men fight as a team in a bomber, Sylvania assembly teams compete with each other.
seven girls work as a team at a Sylvania Radio Tube But the champion in accuracy always takes pre-
| assembly bench. cedence over the champion in speed.

Thousands of fine precision radio tube parts are
| assembled into a finished product that must pass
| rigorous tests for ruggedness and sensitivity.

This teamwork is just another example of how
Sylvania maintains radio tube production at the

highest standard of quality anywhere known.

1| This is work that calls for the feminine touch, pa-

| tience and sense of detail. Each girl “plays the You can sell Sylvania Radio Tubes with complete
| position” on the team best suited to her ability. confidence.

Quality That Serves the War Shall Serve the Peace

RADIO DIVISION EMPORIUM, PENNSYLVANIA

= SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, INCAN-
d : DESCENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES
| COMMUNICATIONS FOR JULY 1944 o 3
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Division of GLOBE-UNION. INC., Milwaukee

! ATIONS FOR JULY 1944 . .
e COMMUNICATIO WwWww . americanradiohistorv.com
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P

™~

A GOOD NAME TO KEEP IN MIND...

\ i Rt

Here’s why: % -

' The HARVEY organization devotes itself entirely to

* the development and production of electronic and )ai
J radio equipment and components.

HARVEY
The HARVEY organization has the engineering and “AMPLI-STRIP*

Creative resources to assure you a source of supply of For I-f and AUDIO Amplification
the utmost reliability. This was true long before the
present crisis and intensive war work of the highest
importance has vastly increased our scope and facili-

ties for present and postwar usefulness to you.

For radio-electronic apparatus you can depend on
and for assistance on your present or projected plans

remember—

HARVEY Regulated Power Supply 106PA
(Write for new bulletin)

HARVEY RADIO LABORATORIES, INC.
445 CONCORD AVENUE o CAMBRIDGE 38, MASSACHUSETTS

COMMUNICATIONS FOR JULY 1944 e 3§
WWW. americanradiohistorv.com
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" PROFESSORS PREFER...
JAMES KNIGHTS

l
g
|

.....for Efficiency,
Dependability and Accuracy

In instance after instance, James Knights is
called upon to supply precision quartz crystals
to meei the intricate specifications of university
experimental work. In many of these cases, re-
search done in university laboratories with James
Knights Crystals is contributing directly to war
communication development.That James Knights
Crystals are so often considered ‘‘first choice”
with university scientists is proof of their superior
qualifications under the most exacting condi-
tions. Why not let the men of The James Knights
Company help with your crystal problems!

BUY WAR BONDS FOR VICTORY!

The JAMES KNIGHTS Co.
SANDWICH, ILLINOIS

CRYSTALS FOR THE CRITICALR

Bk R D,

R T A . 5 "
v 21 e W Ruxw 1 TSN ol n SR e e by o AT B e b S0 N TR TR G i - 17 ORI LSHELE 1 e
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This enthusiastic comment by an expediter for one
of the largest electronic equipment manufacturers,
is_typical. Engineers and purchasing agents every-
where are automatically associating Hytron with the
OD3/VR-150. Since the tube was not originated by
Hytron (Hytron was called upon to manufacture the
tube to help satisfy a mushrooming demand), the rea-
son must lie in Hytron’s ability to do a better job.

.

WHY THE HYTRON OD3/VR-150 IS PREFERRED

Hytron re-design, among other improvements, resulted in the addi-
CAREFUL ] . . g .
ENGINEERING DEsin 110D of a new starting electrode which permits a uniformly lower
starting voltage.

RIGID Handling and dimensioning of internal parts during pre-processing
PRODUCTION CONTROL  and assembly are extremely painstaking.

TIGHTER. FACTORY For example, the minimum required starting voltage is 180 volts.
SPECIFICATIONS Averagle starting voltage of the Hytron OD3/VR-150 is less than
160 volts.

CONTINUOUS ENGI- — Tp gyer 15 months, there have been no Government rejections of lots

NEERING CONTROL OF ) : .
QUALITY submitted for inspection.

This apparently simple tube is in fact difficult to produce. Yet
Hytron is manufacturing it at a rate sufficient to meet on schedule
the growing demands of both new and old customers.

MASS
PRODUCTION

OD3/VR-150 AND VR-150-30 COMPARED OD3/VR-150 CHARACTERISTICS

Frequently engineers ask how the OD3 and VR-150-30 Type. .............Glow Discharge Voltage Regulator
differ. The maximum regulation limit for the VR- Maximum Overall Length.............. .. .. ...
150-30 was 5.5 volts from 5 ma. to 30 ma. The OD3 has Maximum Diameter........ ... ... ... ... ... .

2 maximum regulation limit of 4 volts from 5ma. to @ Bulb.............. .. 00 oo ooooon S

30 m?i. dVieZv(;ad anothﬁr hway, tbel current .range is @ Base....................... "~

expanded to 40 ma., with the original maximum voltage . 4

regulation limit of 5.5 volts. The OD3/VR-150 is in , g OpSIalg (Condilisys .

short an improved replacement which supersedes the Startmg Supply Voltage. .. .. ... ..... 180 min. d.c. v.
VR-150-30; it has the advantages of the increased Operating Voltage (approx.)... ... . ...150d.c. v.
40 ma. max. rating.* Operating Current. .. .. ... . ... .. . 5 min. d.c. ma.

40 max. d.c. ma.
* The OC3/VR-105 also has ratings up to 40 ma. maz.; Regulation = (Eo—Ey) . . ..
U supersedes and is @ replacement for the V R-105-30.

TUBES
RER OF RADIO RECElVlNG
ACTU

BUY ANOTHER WAR BOND

COMMUNICATIONS FOR JULY 1944 o 7
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CLLARING all Wires /

Breeze Flexible Conduit Shields and Protects
Communications and Wiring Systems

Any current-carrying wire in an
aircraft electrical system is a
potential source of interference
with radio communications unless
properly shielded. Breeze Flexible
Shielding Conduit, produced in a
wide range of diameters, can be
used in conjunction with Breeze
Conduit Fittings and Multiple
Electrical Connectors to meet prac-
tically any shielding requirement.

The custom design of complete
radio ignition shielding harnesses. is
a Breeze specialty, based on years
of pioneering experience in the field.

Breeze Flexible Shielding Con-
duit is in service today with fight-
ing units of land, sea, and air,
supplementing the many other
well-known items of Breeze equip-
ment that are helping the United
Nations along the road to Victory.

CORPORATIONS, INC. wewasc. n.s.

PRODUCTION FOR VICTORY
8§ e COMMUNICATIONS FOR JULY 1944

+ PRODUCTS FOR PEACE

WwWwWw . americanradiohistorv.com

Breeze Shielding guards com-
munications against high fre-
quency interference from spark
plugs and ignition system circuits.
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PRITORAMIG

SHOWS

A WIDE
BAND OF
FREQUENCIES

ALL

AT ONCE

,A

Poromic reception is defined as ’rb{ SIMULTANEQUS VISUAL reception

ver a broad band of frequencies. It is a A\
v to see what you are missing. In com-

of a multiplicity of radio signals
technique that literally allows

;j at one time, with Panoramic reception, the presence and characteristics —
ﬁ signal strength, frequeficy stability, modulation, etc. — of a number of

N >_stations may be segh concurrently.

¥ - ,

; % ~= In other appligations, as well, Panoramic reception permits you to see
ﬂ Vi missing. In direction finding, signals too weak to give an
A avral ingication can be made to give a satisfactory bearing with its
use transmission, field strength and frequency of transmitter

Aion, Panoramic reception may be utilized to compare components
with a standard.

Why not let one of our engineers explain to you the principle of
Panoramic technique, and how it may be used to your advantage.

\_—

TPty ——

WAL » vate) m. =

Favim®

1

ADI0 CORPORATION

242-250 WEST 55™ st,/léy%jé/y..//?

COMMUNICATIONS FOR JULY 1944 o 9
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WKBN

Youngstown, Ohio

;.:, ‘. 3 \‘:r‘__'_‘_ %»‘ it .
o ol el S m#i‘r e S <" |

E. E. JOHNSON CO.
Weadeca, Minnesnla

10 ® COMMUNICATIONS FOR JULY 1944
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Widely used by discriminating broadcast
engineers. Typical is the Phasing Equipment
installation by WKBN, Youngstown, Ohio.
Variable air condensers, fixed air condensers,
gas pressure condensers (for higher voltages),
inductors (all kinds), chokes, remote motor

driven tuning controls and other components.

Send your specifications or problems for

Johnson suggestions and prices -- no obligation.

Ask for Catalog 948E

JOHNSON

- ﬁamoa:} name in Radio
E. F. JOHNSON COMPANY +« WASECA * MINNESOTA

WwWwWw.americanradiohistorv.com
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History of Communications Number Six of a Serie

COMMUNICATION BY SEMAPHORE

The Semaphore, as a means of communication, met firsst commercia
acceptance in France under the authority of Napoleon in 1792
Restricted by “line of sight” and low power eye pleces, excessive
nminbers of relay stations, as pictured above, were required for “direc
tional broadeasting” over rough terrain. Weather conditions, too, werq
a handicap. Because of the code used and its necessary translation|
delays and errors were continually encountered,

Today, in the era of applied electronics, Universal microphones are
being used to expedite messages on every battle front in the service o
the Allies. Universal is proud of its contribution in the electronic voics
communications and its every effort to our ultimate Victory.

Model 145, illustrated at left, is the new Lip Mioro-
phone being manufactured by Undversal for the U. 8. i
Army Stgnal Corps. Shortly, these mierophones will be -‘ -
available to priority users through local Radio Johbers, j

UNIVERSAL MICROPHONE COMPANY{,,( ( T h ))‘
INGLEWOOD, CALIFORNIA

MODEL T-45
LIP MICROPHONE

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO W, CALIFORNIA ‘< CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA
12 o COMMUNICATIONS FOR JULY 1944
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RREERLEY

> o) 4
g RIS B

] .

/ IRCRAFT

ENGINEERED POWER
Burbank, Calif.

I
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compodsed of many Stare §
HERE’S a new constellation in the skies, a
star of stars...a new master of the heavens.
This great ship, conceived by TWA....built by
Lockheed, holds a mighty promise, a promise
of tremendous developments in peacetime air

‘transport. We are proud to share in its record-

breaking glory and in its promise... proud that

A AC Hydraulic Controls are among the many
stars which make up this Constellation. These
precision units are another mark of AAC
leadership in Engineered Power Controls...in

the air, on land, and on the sea.

(P7%)

POWER GONTROLS DIVISION

BURBANK, CALIFORNIA

/{CCESSORIES JORPORATION

CONTROLS ¢« PRECISION RADIO and ELECTRONICS |
Kansas City, Kans. Cable Address: AACPRO i
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American Airlines Photo Delta Airlines Photo

American Alrlines Photo

WASHINGTON NATIONAL AIRPORT NEW ORLEANS AIRPORT LOUISVILLE'S BOWMAN FIELD

The nation’s own, at the Capital City— Modern airport terminal at the Crescent Pride of the Blue Grass State.
Operated by CAA. City — an architectural gem.

-t
3

Braniff Airways Photo Delta Air Lines Photo

American Airlines Photols
HOUSTON MUNICIPAL AIRPORT ATLANTA MUNICIPAL AIRPORT LA GUARDIA AIRPORT, NEW YORK
Gateway to Mexico and Central America. Serving the metropolis of Southeastern U. S. One of the world's largest and busiest

airports.

[ 4
SW& 0{ %e S@ ® ©® @ the control towers of the

nation's airports that stand guard night and day. Each safe arrival and departure at these busy
terminals rests on the vigilance of their skilled staffs and the reliability of their radio equipment. Each
must function with never failing dependability —in peace as in war.

Radio Receptor airport traffic control radio It is not too early to plan for that postwar
equipmen’r. excmples of which are to be found qirporf for your municipqlify», Let Radio Re-
throughout the nation in leading civil airports, ceptor aid you. Send for our Airport Radio

and around the world in army-girfields, is noted

Questionnaire — no obligation,
for its rugged construction and reliability in @

operation. Highways of the Air—a review of fact and
Specify Radio Receptor radio equipment for opinion on the importance of radio in aviation
your airport and ‘you may rest assured that —sent on request to those interested in airport
your equipment will be equal to the best. design, construction and operation.

COOPERATION OF_ ARCHITECTS, CONSULTANTS AND CONTRACTORS INVITED

RADIO RECEPTOR CO., INC. 'vore 1 w.v.
oy e NEW YORK, 17 N. Y.
Engineers and Manufacturers of Airway and Airport Radio Equipment ® Communications Equipment e Industrial Electronics e Electronic Heating Equipment

S 1+ N C E 1 9 2 2 I N R A DI O A N D ELECTRONITCS

16 o COMMUNICATIONS FOR JULY 1944 ) o
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Fec er&‘i l(mg recog:

nised as a manuface
turer of better vacu-

um tubes;, now. leads -

with neiw produc-
liou melhods Mwuh-,
ing in -still “greatet
tube efficiency and
lengthofhfe Every-
where, it's. Federal
tubes for superior
transmitting and
industrial power
performance.

3

The Federal name on communications
equipment signifies exacting radio-
mechanical design builtin . . . plus every
extra performance-giving factor.

Federal research and design develop-
ment ‘are continuous . .. adding new
concepts of operation over and beyond
accepted performance ratings. This

‘extra care adds ruggedness and high

perfor;manee dependability to Federal
equxpmanf\

Transmitters built by Federal are de-
signed for smooth adjustment over the
full frequency range. They are made in
a great variety of frequency ranges and

power sizes . . . from walkie-talkie to
200 KW transmitters . . . in frequencies
of 16 Kilocycles to the upper limit of the
radio frequency spectrum.

Back of every Federal transmitter are
almost three decades of engineering
and manufacturing experience which
assure the ability to produce any type
or power of communications eqlupment
. . . for point-to-point, broadcast, radio
telephone or telegraph or for aircraft,

‘marine or mobile stations.

Look to Federal for the finest in radio
communieations equipmerit . . . now and
in the future!
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eoo it Hesistance to
Corrosion and Moisture

This is a standard test at Shure Brothers. The microphone
is connected to the air pressure line and submerged. No
bubbles —its “insides’ are protected against rain and ocean
spray. More than that, Shure engineers have successfully defeated
corrosion of iron, steel, brass and aluminum microphone parts—and they

were the first to moisture-proof, successfully, Rochelle Salt Crystal

Microphones. You may well look to Shure engineers to provide you with better

microphones and headphones. . gL,
SHURE BROTHERS, 225 West Huron Street, Chicago ( S H L’lﬂ [

Designers and Manufacturers of Microphones and Acoustic Devices

K. MICROPHONES i

J8§ o COMMUNICATIONS FOR JULY 1944
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Selenium Corporation of America

(DPreserits
The S.C.A. SELENIUM RECTIFIER

S S e - - B

£ 22

SSIZEISSETS

WITH

N ‘ | N — g
SEALED-IN"ELECTRODES
EI; AN EXCLUSIVE S.CA. DEVELOPMENT

ALL $.C.A. SELENIUM RECTIFIERS HAVE HIGHEST OUTPUT PER UNIT WEIGHT, UNLIMITED LIFE,
CAN BE USED IN TEMPERATURES FROM —55°C TO +75°C AND REQUIRE NO MAINTENANCE

The S. C. A. Selenium Rectifier with the Dual Sealed-In Electrode offers:

Maximum contact areg at increased pressure @ Added protection against moisture

and corrosion  ®  Undisturbed electrical contact ofter application of surface coating.

an : Permanence of rectifier characteristics and full plate efficiency ~®  Increased field of

“EE‘ applications ® Shock and vibration-proof operation & Complete interchangeability

with all conventional selenium rectifiers

s ..22‘L o - * Available anly in S.C.A. Selenium Rectifiers. Trode Mark and Potents Applied For

£ SELENIUM CORPORATION of AMERICA

1719 WEST PICO BOULEVARD =+« LOS ANGELES 15, CALIFORNIA
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TYPE 5CP

CATHODE-RAY
TUBE

' Type SCP is a mighty popular cathode-ray tube in the present

war effort. It is required in large numbers for oscillographic and
special indicating purposes. And DuMont is indeed proud to be
producing its full share of S5CP’s as still another contribution to
victory, on the all-important electronic front,

Here again the specialized skill of DuMont engineers and crafts-
men is in evidence. While adhering rigidly to standard specifica-
tions governing this popular type, DuMont has introduced its own
refinements, improvements and double-check inspection for more
rugged, longer-lasting cathode-ray tubes.

. cnd
" ection imum
ostatic defl maxim
5 elects o sifier iec““en a priliance:

oty @

L s\hV“Y "
deflection Esr n gcreens:

Always remember, when it bears the DuMont seal it i$ a product
of the pioneer in the commercialized cathode-ray tube field.

“ .
GsrgPe'?) 3 V‘elh'\le Mediuvm

(s Cr L (5CPS)- greater e ’ Be sure you have a copy of the new DuMoni manual and

catalog in your working library. Contains invaluable data
on cathode-ray technique together with listings of DuMont °
tubes, oscillographs and allied equipment. Write on busi-
ness stationery for your registered copy.

ce\emrm E\‘:cuo se.

max tion Fac or: _‘?‘:122'2 %/6',5 D:?\:s A LLE N B. D U MO NT
ey nehy PR Tinch,  phus LABORATORIES, Inc.
32%330.&0. _total acceles Passaic < New Jersey

Coble Address: Wespexlin, New York
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AVAILABLE
because production facilities have h‘gen
expanded AGAIN ~

More rapid delivery is now possible because an:additional expansionof ol

production  facilities has’ made possrble the mcreased ‘manufacture’ of
Consolldated s well-known small and medium transformers~ These Ircms-_‘
former types include Pulse Transformers, POWer Transformers, Solenoid
Coils and Search Coils. Other prod‘i}cts mchude Range Filters-and. Heudsets.,._‘ :7
Consoerated engineers will also de- :
sign' transformers for special applrca- '

: hopgor;w:ll-burld to your spe,c;,f‘cgtrons.

/ f/wﬁwra* aned e/”a wtic Devices

= ONSOI.IDATED RADIO

Prodeects Compeany

'.‘4{-860 W IRIE 5T, CHICAGO 10,

COMMUNICATIONS FOR JULY 1944
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(Gt yome meccreine
3,000,000 R.PM.?

So far as we know, there is no man-made machine
capable of turning at 3,000,000 R.P.M. But, if there
was, the -hp- S00A Frequency Meter could theoret-
ically measure it. As a matter of fact, several of these
frequency metersarein service today measuring
R.P.M.on highspeed war equipment. Thehigh
order of speeds being measured is a tribute to
theaccuracy and dependability of -5p- instruments.

Here’s How -hp- 500A Measures Terrific Speeds:
A mirror surface spotted on one end of the
rotator’s shaft reflects a beam of light through
a photo electric cell. The pulses thus created
are measured as an electrical frequency. The
nwmber of pulses per second multiplied by 60

HEWLETT-PACKARD COMPANY

P. O. Box 847E, Station ?{%Palo Alto, California
3 @
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wWWW. americanradiohistorv.com |

provides the accurate
R.P.M. This method places
no load whatsoever on the machine being. tested.

@

/" their way into many unusual

Instruments have foundif

applications such as this. The solution to your;
special problem may be found here. Just drop a
note giving us the details, and our engineers will
be glad to cooperate, without cost or obligation,.i
of course. Ask for -hp- catalog No. 17A |

about electronic tests and measurements |
as well as complete data on -Ap- instru-
ments. Write today.

which gives much valuable information |
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Some time ago a group of distinguished
scientists and engineers designed, on
paper, a most remarkable new instru-
ment that could be invaluable in a
certain war activity. But when the final
calculations had been completed, it
was realized that the device required
a tube that not only had never been
made, but perhaps never could be in

i1 adequate numbers.

An impressive delegation of these
gentlemen visited the Machlett Labora-
tories, and explained the situation.
Would we study the matter? “If you
conclude the problem cannot be solved,”
they said in substance, “we shall have
to' revise our design and be satisfied
| with-only a fraction of the desired per-
formance, because we know that if a

came

to . i
Machlett
for

the
answer

tube is too difficult for you, certainly no
one in the world can make it.”

This is the kind of challenge Machlett
likes. Today that tube is produced in
quantity and is serving our country at
war.

Some day the full story of that extra-
ordinary achievement can be told. Now
it can only be referred to in general
terms, as an example of the skill that
makes Machlett the world’s largest
manufacturer of X-ray tubes for medi-
cal, dental and industrial uses. Today,
Machlett, in addition, makes various
electronic tubes for special purposes in
those fields and in radio. Machlett does
not make apparatus, but tubes only . ..
Machlett Laboratories, Inc., Springdale,
Connecticut.

Machleit x-ray tube with rotating anode. 100
kilovolts; 50 kilowatts.

RAY TUBES SINCE 1898

TODAY THEIR LARGEST MAKER

COMMUNICATIONS FOR JULY 1944 e 23
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NEW
LETTER

CONTEST
for SERVICEMEN

ELEVEN 1st PRIZE WINNER,|
IN 5§ MONTHS IN CONTEST #1

Yes sir, guys, the hundreds of letters receiveqj'
were so swell that double first prize winner|
had to be awarded each of the first fc.')u3
months and there were triple first prize win|
ners the fifth and last month . . . '

SO—HERE WE GO AGAIN|
Get in on this NEW letter contest—write ani/
tell us your first hand experiences with al|
types of Radio Communications equipmen!

built by Hallicrafters including the famou
N\ e SCR-299!

RULES FOR THE CONTEST

Hallicrafters will give $100.00 for the best letter received during ‘
each of the five months of April, May, June, July and August. (Deadline: Received by |
midnight, the last day of each month.) ... For every serious letter received Hallicrafters
will send $1.00 so even if you do not win a big prize your time will not be in vain. . .. ‘
Your letter will become the property of Hallicrafters and they will have the right to
reproduce it in a Hallicrafters advertisement. Write as many letters as you wish. V-mail
letters will do. . . . Military regulations prohibit the publication of winners’ names
and photos at present . . . monthly winners will be notified immediately upon judging.

2= hallicrafters ranio ..

BONDS!

THE HALLICRAFTERS CO.,, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5.,/
2¢ e COMMUNICATIONS FOR JULY 1944
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FREQUENCY MODULATION receivers require linear dis-
crimination against undesirable signals. Guthman engineers have
developed precise DISCRIMINATOR COILS to discriminate

equally on both sides of the resonance curve, pro-

viding maximum discrimination.

DO YOUR BEST :
INVEST IN WAR BONDSI

EDWIN 1. GUTHMAN & CO0."%

15 SOUTH . THROOP STREET: CHICAGO
PRECISION MANUFACTURERS ‘AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT

COMMUNICATIONS FOR JULY 1944 @ 2§
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Carefully and difficultly acquired experience enabled Federal to!
produce more Ultra High Frequency Test Signal Generators than
were ever thought possible—and quickly, too. '

A PRECISION LABORATORY INSTRUMENT

quality laboratory precision instruments are available to research

laboratories and industrial manufacturers engaged in the production
u. H. F. of electronic equipment.

Your inquiries are invited.

i
S|G NAI. CARRIER FREQUENCY RANGE: 7.6 to 330 :

megacycles plus or ,
minus 2%, direct-reading in 5 bands, 6th band available for use with !

E N E RATO R blank coil form supplied. !
G OUTPUT VOLTAGE RANGE: Calibrated Attenuator continuously _
variable from 1 to 20,000 microvolts, accuracy plus or minus 10%.
Mo D ELS MODULATION: Internal Modulation 1,000 cycles; external modu-
lation up to 20,000 cycles; 0 to 60% direct-reading modulation meter.
8 O 4 - cs l STRAY FIELD LEAKAGE: Held to a minimum by improved shielding
and R.F. Filters.

e ——

also 804-CS2 VIDEO OR PULSE MODULATION: Can be pulse modulated ex-

ternally with signals having very steep wave fronts,

FOR MORE DETAILED INFOR- VOLTAGE REGULATED POWER SUPPLY: 115 or 230 VOH’S, 40 to

MATION WRITE TO DEPT C-7. 60 cycles, single-phase. /

Manufactured by arrangement with the General Radio Company of Cambridge, Massachu-
setts, and in accordance with their designs.

FOR THE FOURTH YIME

BACK THE

INVASION | . . k
KEEP BUYING ;
MORE WAR BONDS *

ok s FREQUINCY

WaTRA -
SIGNAL GENERATOR ' G
caon s MDA e - oo DO

FDEAL

L J
“

’ : o L

ederal Monufucturing and Engineering Corp. !

Manufacturers of Federal Photographic Equipment and Federal Electronic Devices gﬂﬂ

DA -

RIS

BROOKIYN 5 nNEW VORK

26 e COMMUNICATIONS FOR JULY 1944 ;
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'by the Bushel

i

A

To meet the wartime demand for the mass production
of quartz crystals having highly precise electrical char-
acteristics, our engineers designed this special high-
speed automatic lapping machine, known as the Q-Lap.
Results: Fast rough grinding of single crystals up to
1, thick; parallel grinding of blanks with respect to
reference surface to within .0002”; rapid grinding of
special angle blanks to within 2 minutes of arc; excel-
lent surface despite rapid grinding.

The Q-Lap and the X-ray Quartz Crystal Analysis
Apparatus, both developments of North American
Philips, are described in the hooklet “How Quartz
Crystals Are Manufactured.” Write for it today.

Send today for this

FREE booklet!

0’8/00 ELECTRONIC PRODUCTS by|

Reg. U. S. Pat. Off,

| NORTH KMERICAN PHILIPS COMPANY, INC.
i |

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

Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y.
(Metalix Division); Lewiston, Maine (Elmet Division)

Behind the North American Philips Company is a
team of outstanding electronic engineers, headed by
one of America’s leading physicists, and coached by a
group with world-wide experience resulting from fifty
vears of research and development. Today, we work for
Victory; tomorrow, our aim will be to serve industry.

NorerLco Propucts: Quartz Oscillator Plates; Amplifier,
Transmitting, Rectifier and Cathode Ray Tubes; Searchray
(X-ray) Apparatus, X-ray Diffraction Apparatus; Medical
X-ray Equipment, Tubes and Accessories; Electronic Measur-
ing Instruments; Direct Reading Frequency Meters; High
Frequency Heating Equipment; Tungsten and Molybdenum
products; Fine W ire; Diamond Dies. When in New York, be
sure to visit our Industrial Electronics Showroom.

1] v — e o o S s b e B Gt e Gt — — — T S S P S S — -
North American Philips Co., Inc.

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

Gentlemen:

Kindly mail a free copy of the booklet, "How Quartz
Crystals Are Manufactured’’ to:

i Name

| Tile

: Company.

! Address

: E-7

COMMUNICATIONS FOR JULY 1944 o 27
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MAKERS OF THE
28 e COMMUNICATIONS FOR JULY 1944

Let THEM do the Talking

On land and sea, in the air and under the sea,
success in combat rests heavily on Communi-
cations . . . the ability so ta/k over distances of
a few feet or many miles. But here at home, the
success of our effort depends greatly on the
ability of all of us not to talk . . . to keep to our-
selves the things we are doing and the things

we are going to do.

We in the Electronic Industry have been asked

Let's do more m in forty-four!

IN SOUND REPRODUCING AND ELECTRONIC

FINEST

wWWW. americanradiohistorv.com

greatly to increase our output of many types
of Communiegations equipment. We'll do that
job, but its effectiveness must not be hurt by
any careless conversation on our part. Let the
man with the “mike” do all the talking.

THE ROLA COMPANY, INC,, 2530 Superior
Avenue, Cleveland 14. Manufacturers of Trans-
formers, Coils, Headsets and other Electronic

parts for Communication Systems.

-I
i
EQUIPMEN'

[
-

I
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Finish: New, conductive,
and corrosion-resistant.

Contacts: Made of a new silver-
clad material affording greater
conductivity, and positioned for
easier and faster fabrication.

assembly, inspection,

Harwood Connectors, constructed in accordance with

Armyv and Navy Specifications Nos. AN-9334a and

AN-W.C-591, have been consistently improved and

simplified through progressive engineering, constant

, retooling, use of better materials, and rigid quality
control.

: Expanded production facilities make Harwood Connec-

ELECTRIC

Split Shell: Designed to facilitate

tenance, with all the advantages
of solid construction.

Coupling Ring: AMultiple

positions for safety wiring.

Assembly Ring: Provides positive
locking of split shell and elim-
inates hazards from vibration.

and main-

tors available in large quantities with assurance that
your delivery requirements will be met on schedule.
A complete line of AN 3100, AN 3102, AN 3106, and
AN 3108 plugs and receptacles are available in sizes
ranging from 10S to 48.

Harwood Connectors are used by practically all of the
principal aircraft, instrument, and radio concerns.

COMMUNICATIONS FOR JULY 1944 o 29
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LABOR

—the 5th War Loan Drive is still on.
July 29th is the last pay day in the Drive.

The U. S. Treasury has set the overall goal at $16,000,000,000
—$6,000,000,000 from individuals alone. This is the biggest

sum ever asked of the American people—and it must be raised!

Keep fighting. The 5th War Loan is a crucial home front battle

of tremendous importance to the total war effort.

Tighten up your 5th War Loan Drive organization. Step u

your solicitation tempo. Drive! Drive!l Drive!ll Hit your Plani
Quota’s 1009% mark with a bang that'll proclaim to all the world
that the U. S. Home Front is solidly in back of the Fighting Front

Need help? Need ideas? Call on the Chairman of your Was
Finance Committee. He's standing by.

1. Plant quotas
’ cash (not g
2,. Regular Payrol
. i0g PO riod wi
3. Employees aresfx
buyingd

30,000

§70,000 to be X33
sales of extre Bonas)-

aised bY

The Treasury Department acknowledges wit:
appreciation the publication of this message by }

|
COMMUNICATIONS

|
’hw

9 ¢ Thisis an official U. S. Treasury advertisement— prepared under the auspices of Treasury Department and War Advertising Council. 9 4
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Here’s The Precision Factor
in Radio Frequency Control

For the inside facts about precise radio frequency con-
trol, look inside the holder!

Crystal Holder Units are made in many types, but each
depends upon the quartz-crystal blank for its accuracy
in final performance.

This is why more and more electronic engineers specify
quartz oscillator plates made by Crystal Products Com-
pany. Here they get crystals made under the most
exacting methods of control. Here, too, they find valu-

PRODUCTS COMPANY
1519 McGee Street, Kansas City, Mo.

able cooperation in engineering the crystal and its hplder
for any specific circuits.

roducers of Approved Precision Crystals for Radio Frequency Control Our products and our services are available to you. Use
4 them—and be sure of satisfaction.
COMMUNICATIONS FOR JULY 1944 o 3!
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Because they are built: to take it

— built to do the job with a wide

margin of safety — Hammarlund
% yariable conde
ol TR el

MANUF‘ACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

OFFICIAL "UIS.'NAVY PHOTO

12 e COMMUNICATIONS FOR JULY 1944
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*
Figure 2
A view of the 224-
\nc oscillator, with-
4 out power pack.
®

COMMUNIGATIONS

LEWIS WINNER, Editor

JulLy,

®
Figure |

000000 Y—

HY 615°S

Circuit diagram for 224-mc oscillator used to
excite the directive antenna. Copper tubing,
a, b, ¢, d, constitutes the inductances. The
input was about 10 watts. Efficiency was
? about 25%.

[ ]

U-H-F DIRECTIVE ANTENNAS

»y DR. HOWARD N. MAXWELL and CLAYTON ALWAY*

Ass’t Prof. of Physics Physics Dept.
Kalamazoo College

HE general object of a recent
Tantenna project was to develop

a rotatable antenna system for
peration on frequencies in the neigh-
orhood of 224 mc and capable of
adiating energy in a direction con-
ned to a few degrees both in a hori-
ontal and vertical plane. The f{re-
uency 224 mc was chosen hecause (1)
—it fell within one of the bands of fre-
uencies assigned to the amateur ser-
ice, on which we were licensed;
ind (2)—the half-wave antenna cor-

*At present in U. S. Army.
J-H-F TRANSMISSION

responding to 224 mc is about 65-cm
long, making complicated multi-ele-
ment arrays feasible. This latter rea-
son was important because the avail-
able construction space was limited,
the investigation having been con-
ducted in one of the laboratories in the
science building. Since it was prac-
tically impossible to secure new mate-
rials from the supply companies in
view of priorities, we used what was
available in the laboratory.
Specifically, the investigation re-
solved itself into three parts: (a)—the
cdesign and construction of a suitable

wWWW.americanradiohistorv.com

oscillator; (b)—the design and con-
struction of a field-strength meter to
measure. the radiation pattern pro-
duced by the antenna; and (c¢)—the
design and construction of the direc-
tive antenna array itself.

The oscillator was designed with the
following requirements in mind: Its
power output had to be sufficient to
excite the antenna and produce a
measurable radiation pattern; it had tq
be stable; adjustable over a small fre-
quency range; simple, light, inexpen-
sive, and as efficient as possible.

We constructed a small hairpin os-
cillator using a 7A4. This failed to

ASA standardized symbols used in diagr®ns
tn this paper.

COMMUNICATIONS FOR JULY 1944 o 33
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°
Figure 3
Diagram of the field-strength meter used in plotting the radiation pattern of

the directive antenna. Antenna is connected to grid side of r-f choke.
°

®
Figure 4
Rear view of the
field-strength meter.
The 955 acorn used
in this unit, served
as a grid-leak square-
law detector, direct-
ly connected to a
6F5 triode, which was
used as a variable
mu log amplifier.
°

MBS -
| i L
3.0p— o S 2
ol B 4
{ I i N, = = b, / )
£ \ | 1 | P ‘
— — - =1 i B ;
Z el P
E 2.0 J——L— i / -« :
W L - {0, / ;
g-: T ) 7 ‘
(renib™ = b= el ! -
D I i T
O E all
| rd
E 1.0 1 Pt M, i T
< el
Q. | -l
| | ]
| a3
3 4 5 8 9 [X¢] 2] 2 3 ta LS i.6 1.7 1.8 1.9 2.0
LogE® (E INVOLTS)

°
Figure 5
Calibration curve for field-strength meter. Plate current of 6F5 tube plotted
against common logarithm of square of signal voltage.
°
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meet the necessary requirements, and
so we tried two HY 615s in a linear
oscillator circuit, Figure 1. It had

been planned to add an RCA 815 asj

an amplifier, but since neither it nor a
similar tube was available, the ampli-
fier was not built. However, it was
found that the oscillator alone deliv-!
ered sufficient power for the purpose
and that it was quite stable, although
it could not be loaded very heavily.
Its efficiency was about 25%, and with

a maximum input of about 10 watts it}

could be run continuously for severall
hours -without overheating. Copper|
tubing was used for the inductances
and tuning was accomplished by use¢
of copper disks adjustable by means off
screws threaded through the hot endg
of the inductances. The power output
was through a hairpin link above the

plate lines. The filament lines were

located below the chassis. A Lechei
wire system was employed to adjus

the frequency to the desired value. I}’

Figures 2 and 8 appear views of thd
oscillator.

Field-Strength Meter
t

In the design and construction of
the field-strength meter, we set ujl
three standards: The instrument had
to be sufficiently sensitive to be abl]
to detect signals of low intensity an
still have a large enough range t
measure the strongest signals radiate:
by the antenna. Its accuracy had tr
be such that the relative merits o
various antennas could be clearly de}
termined. It had to be simple, ligh}
and easily operated.

In the first attempt to fulfill th
foregoing requirements, we tried
1H4 in a circuit that was essentiall
a single-ended class B amplifier, th
plate current rising when an alternat
ing  voltage was impressed on th
grid. This instrument was found t
lack sufficient sensitivity and was use
only for qualitative measurements &
short distances. - It did prove quit
useful, however, in adjusting the ar
tenna for maximum output.

In Figure 3 appears the circuit ¢
the field-strength meter finally used
while Figure 4 represents a pictorid
view of the meter. This meter cor
tained three tubes. An RCA 955 acor
as a grid-leak square-law detector wij
directly connected to a 6F5 triod|
used as a variable p logarithmic an
plifier. A 6C5 triode was resistand}
coupled to the 6F5 for amplificatici
when it was desired to receive a mod|
lated signal. However, it was ni
often used and could be disconnectdl
by means of a switch. The battel
and voltage divider in the grid circd
of the 6F5 were necessary to overcor}

U-H-F TRANSMISSI®
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he voltage drop in the plate resistor
f the 955. It also provided a means
of adjusting the plate current of the
PF5 to a low value when the signal
lvas zero.

‘Meter's Operation

The voltage induced in the antenna
of the meter was passed by a blocking
icondenser to the grid of the 955 tube.
IThe voltage was rectified and the grid
became negative with the result that
ithe plate current and hence the volt-
lage drop in the plate resistor de-
Icreased. Consequently the grid of the

I86F5 became positive and produced a
irise in the plate current.

The meter was calibrated by apply-
\ing a known alternating voltage to the
tgrid of the 955 through a large block-

‘| ing condenser. Although the frequency
o

4

32 elements.

U-H-F TRANSMISSION

of the antenna array.

nected together at one

Figures 8 (below and 9 (right)
Figure 8, closeup of the oscillator showing the matching stub and
500-ohm non-resonant line connecting it to the antenna array.
|  Figure 9, experimental radiation pattern for directive antenna of

Figures 6 (above), 7
(right)
Figure 6, schematic

Sixteen sets of two
stacked elements ar-
ranged in four end-
fire arrays and con-

end for excitation pur-
pcses were used. Spac-
ing between adjacent
elements was a half
wavelength.
In Figure 7 appears
the antenna array and
oscillator. Note that
the array is capable of
rotation about a ver-
tical axis.
®

of the applied voltage was only 60
cycles, the 955 has such small inter-
electrode capacities and short leads
that the great difference in frequencies
did not affect too greatly the accuracy
of the calibration. Figure 5 shows a
curve of 6F5 plate current plotted

against the logarithm of the square of
the antenna voltage. It will be ob-
served that this calibration curve is al-
most linear. This linearity was a de-
sirable feature of the meter since the
response of the ear is proportional to

(Continued from page 59)
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F-M axo A-M TRANSMITTER ANALYSIS

ri;'
Based On A Recent Study ()fﬁ
| v h

11

"On-the-Air” Operating ‘A"dﬁ
- itf

- {1

ARECENT investigation of f-m

transmitter design, operation

and maintenance, during which
on-the-air transmitters and antennas
were studied and operated, disclosed
that f-m offered many favorable fea-
tures.

An important f-m characteristic
noted, for instance during the tests,
was the absence of peak power during
modulation.

In amplitude modulation the power
in the carrier wave becomes four times
as great when the percentage of modu-
lation is doubled. When a carrier is
modulated 100% in amplitude modula-
tion, the total power of carrier plus
sideband is 509 greater than that of
unmodulated power. With lower per-
centages of modulation the sideband
power is proportional to m squared,
where m is the percentage of modula-
tion expressed as a decimal. Since all

A comparison of a-m (1400 kc) and f-m (42-50 mc) signal ranges for a
250-watt station. The FCC allocation plan for local f-m stations is based

upon the following signal strength data:

Time Signal Range
Day 500 uv/m 13 miles
Night 4000 i v/m 4.8 miles

These data are taken from the FCC records and assumes an antenna
height of 331°. The FCC mileage separation for allocation purposes is

173 miles for these stations.

A 250-watt f-m station with a single bay antenna 331’ high would have a

corresponding day and night range of 29 miles to the 50 uv/m contour.

Only 50 4 v/m are required for satisfactory f-m reception, whereas 500 u
v/m are required for similar a-m reception, reports Mr. Helt.
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Mr. Helt with one
of the 2-way f-m
units used by the
Cohunbia, South
Carolina police ra-
dio system, which
he serves as main-
tenance engineer.

this power must pe supplied directly
to the plate of the r-f amplifier tube
during modulation, when modulating
100%, the plate of the r-f amplifier
must dissipate 50% more power than
when the carrier is unmodulated. The
additional power dissipated at the
plate must be supplied by the modula-
tor. Thus, for 100% modulation, the
modulator stage in the transmitter
must supply undistorted audio fre-
quency power equal to 50% of the un;
modulated carrier plus 509 of the
power dissipated at the plate of the r-f
or modulated r-f amplifier, when mod-
ulated.

The instantaneous peak power out-
put during modulation is (1 + m)®
Thus, at 100% modulation the r-f
amplifier must be capable of delivering
instantaneous peak power of {four
times the normal carrier power. The
greater the percentage of modulation,

A-M
Possible Interference
at That Range

25 u v/m signals
200  v/m signals

[3-MILE
RANGE

wWWW. americanradiohistorv.com

Maintenance CIIarclctearisticsr

by SCOTT HELT

Chief Engineer, WIS

DAYTIME

48-MILE

the more power has to be applied tob
the r-f amplifier. Therefore, with high:e
powers of modulation in a-m, the plate
of the r-f stage must dissipate more}"
power, and the temperature of thep
plate is increased. In a-m, the r-fj,
amplifier tube is selected for its abilityi
to handle the modulation peaks, and’
the modulator tube is selected for it
ability to dissipate, at the plate, therI
unmodulated power output.

In f-m, modulation takes place af;
low level, and the modulator is followeq
by high efficiency class C amplifiers’
In a-m, if low-level modulation is used
the modulated stage must be followe
by relatively low efficient class K
linear amplifiers. It can be show
mathematically that 33% is the maxi
mum efficiency that can be obtained’
from a class B linear amplifier, whil
class C amplifiers have been con
structed to operate at efficiencies ¢
60% to 70%. While such high eff§.
ciencies have not yet been obtained il
the class C amplifiers used at 40 t§
50 mc in f-m, the efficiency obtained :
much greater than that of the averagh
class B linear amplifier. Of cours
less tube capacity is required, too,
the. f-m amplifier of equivalent pow« 4!

(Continued on page 85)
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a Eimac Vacuum Pump

) create the nearly perfect vacuum
tthin Eimac tubes and put vacuum
imping on a mass production basis,
1.lnac Engineers developed a whole
3w vacuum technique and much
fcial equipment.

{{One of the devices resulting from
Jkse years of research and develop-
#nt is the Eimac HV-1 Diffusion
imp together with the special va-
1}.’prizing oil which it requires.
“'Today this pump is being made
jlailable to manufacturers and re-
nrch laboratories throughout the
brld. You can obtain full informa-
»n and technical data without cost
1 obligation by writing direct to
f San Bruno plant address below.
4 This Eimac HV-1 pump is one
god reason why Eimac tubes are
%monditionally guaranteed against
femature failures which are caused
& gas released internally. This rea-
in plus outstanding performance,
jeat stamina and others have made
lmac tubes first choice of leading
thgineers throughout the world.

o Mlow the leaders to

h N

s
i

\
AT WERELL -

the sixty

menta

ont obligation.

-~

EITEL- McCULLOUGH, INC., 816 San Mateo Avenue, SAN BRUNO, CALIFORNIA

Plants located at: San Bruno‘sColifornio and Salt Lake City, Utah

7 /4
/

4 VZ
Export Agents: FRAZAR & HANSEN, 301 Clay Street, Sun Francisco,

WwWWW. americanradiohistorv.com California, U.S. A.

Ask for a copy of
Electronic Telesis\

f ve page booklet
that explains the funda-
sof electronics in
layman's language. This
booklet will assist engi-
neers in explaining these
facts to others. Yours with-

™ e
e e e e e B

-~
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Figure |,

Figures | (above) and la {left)
the circuit of the

Abraham-Block multivibrator :

analyzed in this paper. Figure la, Professor Abbott working

with a multivibrator unit,

THE DESIGN AND APPLICATION 0]

MULTIVIBRATOR may be
A defined as a relaxation oscilla-

tor derived from a resistance-
coupled amplifier. The particular form
of multivibrator to be discussed here
1s known as the Abraham-Block multi-
vibrator, one of the most widely
known types.

The most important applications of
the multivibrator arise irom the fact
that its frequency may be controlled
by a small voltage from another oscil-
lator and because its output is ex-
tremely rich in harmonics.

An examination of the circuit dia-
gram in Figure 1 shows that it con-
sists essentially of a two-stage resis-
tance-coupled amplifier, the output of
which is coupled to the input. Because
of the phase reversal in each stage the
output is in phase with the input. This
condition is sufficient for oscillation it
the overall gain is greater than one.
This last condition will ordinarily be
obtained in the normal frequency
range of the amplifier. While the am-
plifier concept shows that oscillations
will exist, it gives no information
concerning the output frequency or
wave shape. Since both of these are
important, further analysis is desirable.

The circuit of Figure 1 can be made
completely symmetrical. Suppose, to
simplify the following discussion, that
the circuit be considered symmetrical.
Then it might seem reasonable to sup-
pose that the tubes will carry equal
currents. However, this supposition
must be examined in more detail. As-
sumeé that for some reason the plate
current of V; increases a small amount
for a short instant. As is well known,
this type of variation occurs many
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by WILTON R. ABBOTT

Ass’t Prof., Electrical Eng.
fowa State College

times a second in all tubes, so it would
not be necessary to wait long for such
an increase. Because of the circuit
connections, the grid of V, will be af-
fected by the change in plate current
with a consequent further change in
plate current. It is this consequent
change which is to be investigated.

The assumed increase in plate cur-
rent reduces the plate voltage of V,
because of the increased /R drop
across R.. However, the voltage
across C. cannot change a finite
amount instantaneously. Such a
change would mean that the energy
stored in the condenser could change
instantaneously. But this would mean
infinite power—a condition not ordin-
arily met with in practice. Since this
voltage cannot change instantaneously,
it follows that rapid changes in the
plate potential of V, must be accom-
panied by equal changes in the grid
potential of V..

But a decrease in grid potential of
V., will result in a decrease of its plate
current. This drop in plate current
results in a decrease in the voltage
drop across R.. and thus a rise in the
plate potential of V.. Following the
preceding argument, this rise is trans-
mitted to the grid of V, resulting in an
increase in the plate current of V..
Thus it has been shown that an initial
increase of current in one tube results
in a further increase of current in the
same tube and a decrease of current in
the other tube. Similar reasoning

ASA standardised symbols used in diagrams
in this paper.

WwWWW. americanradiohistorv.com

would show that an initial decreasel
current in one tube results in a furt|
decrease of current in the same t!
and an increase of current in the ot}
tube. Therefore an initial condii}
of equal currents in the two tube:
extremely unstable.

The above process will conti
until one of two things happ|
Either the tube whose current is |
creasing will reach saturation or |
tube whose current is decreasing |
reach cutoff. Obviously the lattef
the more desirable condition, and |
sign efforts will be bent towards }
end. I

Further study of Figure 1 shi
that the condition in which one of
tubes carries no current is also
stable. In order for a potentia
exist between the grid and cathod}
either tube a current must
through the grid leak resistor.
cause of the blocking condensers |
is possible only under transient cc
tions. In other words, if the gric}
tential is different from zero, it
be changing. To be more precise}
cept when conduction is transfer
from one tube to the other, the cuij
through the grid leak resistor muj
decreasing.

Let us consider further the cas
V. whose grid was carried below
off potential. The grid potentiall
mediately starts to rise. Eventuaf)
reaches cutoff and a small cuf
starts to flow. This current decr
the plate potential of V.. This}
crease is transmitted to the grid c},
and the now familiar process
place, with the grid of V. beingk,
ried below cutoff. The transfe

CIRCUIT ANAjy;
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WaEE
g, _;VQ.LTAGE

-

Figures 2 {above} and 3 (right)
., | Figure 2, grid and plate voltages of a multivibrator. Figure
.| 3, average plate characteristics of each triode unit of 6SN7GT.
i e (Figure 3, courtesy RCA)
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fiduction takes place very rapidly.
Yle actual time consumed in the trans-
f is determined by the interelectrode
% wiring capacitances of the circuit.
ider most circumstances this time is
Ay short compared to the rest of the
riile. In the present discussion it will
dkassumed to be completely negligi-
o,  Even if not strictly negligible,
% time will usually be less than un-
i ttainties introduced by variations in
o4 circuit elements.
wilt remains to consider what happens
44V, during the part of the cycle in
lich it conducts. As will be seen
ir, the charge on C, changes dur-
‘4 V.’s nonconducting period, so that
tgrid goes positive when conduction
(hsfers. During the nonconducting
«riod the condenser discharged
pbugh Ry.. With the grid positive,
«ovever, grid current flows, in effect
sing a fairly low resistance in par-
il with R  Thus the condenser
gl charge up quite rapidly. Pub-
j ijed data are not ordinarily available
piithe grid current characteristics of
fifes usually used in multivibrators.
jthally, however, the effective grid
istance is so low, that to a good ap-
giximation it may be assumed that
1 grid potential of the conducting

WEUIT ANALYSIS

tube drops to zero instantly. It will,
of course, remain at zero until transfer
of conduction again occurs. If more
accurate results are needed, grid cur-
rent characteristics must be obtained.

Figure 2 shows the grid and plate
voltages of ofie of the tubes.

Multivibrator Design Procedure

In designing a multivibrator to op-
erate at a specified natural frequency,
we first defined the symbols to be used:
E, = plate supply voltage; E., =
cutoff grid voltage corresponding to a
plate voltage E,; I,, = plate current
with zero bias and plate voltage of
E.-L.R..

Referring to Figure 1 let us assume
that V, is conducting and carrying I,,
which has been chosen well within the
plate current rating of the tube. Since
the grid bias and plate current are
known, the plate voltage is found from
the tube characteristics. Then,

Rez = (Ev-E;) /Ipo (1)
Normally R., and R.. will be taken
equal. If for any reason different
plate currents are required for the two
tubes, the above procedure can be re-
peated for V. If it is preferred to
specify a value for R.;, the resulting

wWwWWwW. americanradiohistorv.com

value of I,, may be found by cut and
try, or graphical methods.

Now with V, cutoff and V, with
zero bias, there is no voltage across
Ra or Ry Therefore, the voltage
across C, is just E,. Considering the
instant at which the grid of V, has
just risen to cutoff, the voltage across
ch iS Eb "'Ecb . IpoR¢2-

Next, because of transfer of conduc-
tion, the plate voltage of V. suddenly
rises to E,. The change is equal to
I,cRc.. This rise is transmitted to grid
of V; which is now at +I,.R.. volts.
As we have seen, however, it drops
rapidly to zero. Assuming it drops to
zero instantaneously, the plate current
of V, is then I,, immediately after
transfer of conduction. Therefore the
plate wvoltage of V, is E,-I,R..
The voltage has dropped an amount
I,cRei.  Therefore the grid voltage of
V. is — [, R4 It is well known that
the current in a resistor in a series RC
circuit is given by the equation

i=1I,exp (-t/RC) (2)
where 1, is the current, when ¢ = 0;

exp(x) means the base of natural log-
arithms raised to the power x, R is

(Continued on page 40)
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the total series resistance, and C the
total series capacitance. In this case
R is Ra + Ry, C is Cq, and I, is
(I,oRa) /Re.. The grid voltage is
—1R,.. Therefore

€gz — —IpoRcl exp [—t/(Rcl‘I"Rge) Ccl] (3)

If T. is the time from the start to the
end of the nonconducting period of V.,

Ech-_ IpoRm exp[‘—Tz/(Rcl-}-Rgz)CmI (4)
Taking the natural logarithm of both
sides of the equation and solving for
(Rcl + ]{g‘l)ccl,

(]{c1+1{g2) Cclzr-rz/[ln(IboRc;)/(—Ecb)(]s)

1f T, is the time from the start to the
end of the nonconducting period of

\Y

1

( Rc:—{-]\)m) Cc:::r].‘l/[ln(Ipol(c'.')/("Ech) ]
(6)

T+ Te=1/f (7)

1f T, R <<—T., transfer takes place
before the grid of the conducting tube
drops to zero and this analysis breaks
down.

If the frequency and the relative
values of T, and T. are specified,
everything in equations 5 and 6 is
known but the capacitances and the
grid leak resistances.  Reasonable
values for these which satisfy the
equations can now be chosen and the
design is complete.

The analysis of a multivibrator is
very similar to the design. We deter-

Figure 4

A multivibrator with

a positive bias. This

system affords great-
er stability.

nine [,, and E,, from the tube charac-
teristics. T. and T, can then be found
from equaticns 5 and 6 and the fre-
quency from equation 7.

Example and Solution

Example: A multivibrator, with a
natural frequency of 3,333 cycles per
second, using a 6SN7GT double triode
and a plate supply of 180 volts is to be
designed. One of the triodes is to
conduct during 2/3 of the cycle. Then
T, + T. = 0.0003, T, = 0.0002, T. =
0.0001 second. DPlate characteristics
of the tube are given on Figure 3.

Solution: We choose Ry = R =
25,000 ohms. The load line for this
resistance is drawn on the character-
istics and is seen to intersect the zero
bias curve at 5.0 milliamperes. This
is I,0. Cutoff at 180 volts plate poten-
tial 1s —I11 volts. This is E.,.

Substituting in equations 5 and 6

(Rge+4-25000) Cer=.0001/[1n .005
X 25000/11.0]

=.0001/[2.30 logse 11.36]
= .0000412

(Re4-25000) Ce=.0002/[In .005
% 25000/11.0]=.0000824
We then choose R,; = R,. = 100,000
ohms. Then C,; = 330 mmid and
Ce: = 660 mmifd. This complétes the
design.
Greater stability is obtained if a
positive bias is used as shown in
Figure 4. The previous analysis can

F

ooy . G — — .

---GUFOFF

GRID VOLTAGE WITH A
¥~ CONTROL SIGNAL

“-GRID VOLTAGE WITH
NO CONTROL SIGNAL

Figure 5

The effect of control
signal on the grid
voltage. This effect
is achieved when the
synchronizing  volt-
age is introduced in
series with the grid
of V.
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be adapted to this case very easily
it is assumed that the grid leak
sistors are so much larger than

d-c resistance from grid to catho
that the grid can go positive only
small amount. Assuming this to he
I.. will be almost exactly the curr¢
defined previously. Again, the g
voltage of V, when it becomes nc

conducting, is -I,,Ra. From Ohr
law
E\ - il{g'z == IpoRcl (¢
So
i = (Ec + IpoRcl) /Rg'z (
From this it follows that during {
nonconducting period !
Cyr T Il. v (EC+I]I0[{C]:)
exp[-t/(Rea+Rge) Ces] (1
At the end of the period
Ech = E‘ ‘g (Ec+IpoRcl)
exp[-Te/ (Ra+Re2) G (1

Solving
(Rex + Ry2) Cea ‘
== Tg/ln-[(Ee—}—Ipoch)/(Ec—Ech)] (]J
Similarly 1
(R02+Rgl)( ez J
=Ty/In[(Ec+1poRe2) /Ec - Eeu)] (M
Now suppose the conditions of 1
example are unchanged, except that
bias voltage of 4 2215 volts is intj
duced. Then,
(Rg2+4-25000) Cer=.0001/1n(22.5
+125)/(22.54-1
=.0001/1n 4.4=.000067
(R; 4-25000) Ce2=.0002/In 4.4=.000135

If again R, = R, = 100,000 ohn
then C., = 540 mmifd, and C. = 10
mmid. Varying the bias voltage gix
a very convenient method of adjusti
the frequency.

Because of the approximations ma:
the above analysis is not accurate i
high frequency operation of multi
brators. The analysis of this case
beyond the scope of this paper. It
possible however to get a qualitat}
idea of the upper frequency limit frf
the amplifier concept. Oscillations v
be impossible at frequencies so hi
the circuit ceases functioning as
amplifier. It should be possible to «f
tend the upper frequency limit app{
ciably by designing each stage as|
video amplifier. |

Synchronization [

It is not the purpose of this paper §
discuss in any great detail the s
chronization of muitivibrators. Hc}
ever, a brief discussion is desiral
Under proper conditions it is possi
to synchronize a multivibrator at so
submultiple of the frequency of anot
oscillator. In general terms the r¢
of the muitivibrator frequency, fa,
the controlling frequency, f., may
reduced to a fraction m/n, wheref

(Continued on page 84)
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W. J. HALLIGAN, President, Mr. Halligan says, “Those of us who are building radio communications equip-

ment in this war anticipate a tremendous demand in the future for radios and radio
telephones for plane to ground, ship to shore use, and many other applications.”

Hallicrafters Radio . . .

‘ “COMMUNICATIONS ‘EQUIPMENT IS ONLY AS GOOD
AS ITS POWER SUPPLY”

«Radio equipment needs an efficient, reliable power supply,” continues Mr. Halligan,
And for that reason, the radio industry is constantly on the alert for new and better E-L STANDARD POWER SUPPLY
wer supplies and devices for adapting current for radso use. Such power supplies and MODEL 307

(. och devices are of inestimable value to the communications equipment manufacturer.” . .
f 9P f For the operation of standard 110 volt AC equip-

ment, such as radios and small motors, from a 6
volt battery. Characteristics: Input voltage, 6 v.
DC; Output voltage, 115 v. AC; Output power,
100 watts: Qutput frequency, 60 cycles.

lectronic Laboratories has vibrator power supplies for use wherever current must
b changed in voltage, frequency or type, or will engineer one to fit specific space,
eight and voltage requirements. E:L Vibrator Power Supplies offer many advan-
ges for all current conversion requirements up to 1500 watts as a result of devel-
00 L : . . .
sment in circuits and design pioneered and perfected by Electronic Laboratories.
* "+ L Power Supplies are definitely more efficient, and give substantially longer

Dimensions: 7Vax8Vx10% in. Wesghr: 23V: pounds.

:rvice life.  In addition, they are highly versatile, permitting multiple inputs and
atputs, any needed wave-form, great flexibility in shape and size, and a high de-
ee of voltage regulation when needed. They are economical in price and require
" mostno attention or maintenance. Their dependability is being demonstrated every-
It “ay on the fighting fronts. E-L engineers offer consultation on power supply problems.

Write for further
information of this
and other models

of the extensive
E-L line.

I.ABORA'I'ORIES INC.

INDIANAPOLIS

VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION - ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT

WWW americanradiohistorv.com


www.americanradiohistory.com

d |

Is THE problem one of finding sources of new t\
production in the fields of electronics or radar? In that
case G. 1. has the facilities, experience and personnel |

to take on new assignments.

G. I has, on official admission, already broken more
r e than one production bottleneck. Leadership has been

firmly established in the volume output of variable

condensers with many circuit applications never before |
possible, complete wired assemblies and

sub-assemblies, automatic tuning mechanisms, precision |
tuning devices and other items in electronic, radar |

and communication equi pments. l

[ ]
\nduslry £,
w I t a O

PROBLEM

If your problem is marked
Post War we may have the solu-
tion to that also, for our plans have iong
been formuiated for the swing back into peacetime
production with a minimum of interruption. As before,
our Post War forte will be variable condensers
and record changers — in addition to
which there will be new items
of considerable interest.

GENERAL INSTRUMENT

829 NEWARK AVE., ELIZABETH 3, N. J.

42 e COMMUNICATIONS FOR JULY 1944

WWW.americanradiohistorv.com


www.americanradiohistory.com

CATHODE-RAY TUBE

Above, Yon Ardenne tube of 1932. Below,
electron gun of the Ediswan tube.

i

DEVELOPMENT

Early History...

Mathematical

Concepts ... Present

Day Problems

ROBABLY the first tube that
[ afforded a physical demonstration

» " of cathode-ray characteristics
as Crookes’ tube. In this tube,
7thich was gas-filled and of the cold-
ithode type, various shaped anodes
lere used to study electron behavior.
1One such tube used an anode in
e shape of a maltese cross. In this
tbe, electrons leaving the cathode
tused the anode-end of the glass en-
tlope to fluoresce, except for an
i.ea directly shaded by the anode.
the shadow thus projected deter-
lined the path of the electron beam.
In 1906, Braun devised a tube that
{corporated electrodes for the gen-
lation and deflection of a single beam
electrons. This was probably the
st design suitable for oscillographic
pplications. This tube still used a
nld cathode and was gas-filled for
jcusing purposes.
Early designs were soon followed
v tubes having hot cathodes and
"ehnelt cylinders wherein a combina-
n of gas focusing and electron
tical focusing were employed. The
rliest tubes of this type were the

ECTRON-OPTICS ENGINEERING

Western Electric’s 224 and the Von
Ardenne tube of 1932. These tubes had
certain failings such as short life, in-
stability, limitation of spot size and
modulation difficulties. As a result,
much experimental work followed in
high vacuum and electron lens fields.

Investigations  carriel on by
Zworvkin, Farnsworth, Van Ardenne
,and others prompted rapid progress,
and gave us the basis for all of our
present cathode-ray tube designs.
Figure 2 illustrates a design for elec-
trostatic control in high vacua tubes.

Origindl Mathematical Concepfs

In discussions of electron optics it
is convenient to make comparisons to
the more commonly known geometri-
cal optics of light-rays through re-
fractive media. In each case the
minimum time of travel between two
given points becomes the desired goal.

As shown by Fermat’s principle
and mathematically expressed for
geometrical optics by the equation

AS A standardized symbols used in this paper.

wWwWWwW. americanradiohistorv.com

by J. R. BEERS

Development Engineer
North American Philips Co., Inc,

{dt= {n/cds=1/c {nds = minimum

(D

where n = refractive index of medium

¢ = speed of light in vacua
.In the case of a beam of electrons,
the condition for minimum is given by
{pds =m {vds = minimum (2)
where 71 = mass

v = velocity

p =mv (impulse)

From comparison of equations I and
2, it becomes apparent that velocity
of electrons in electron optics corre-
sponds to refractive index in geo-
metric optics. It is to be noted, how-
ever, that while the refractive indices
for light-rays have a range of from
1 to 2, the ratio of velocities of elec-
trons at their source and at their des-
tination (which corresponds to optical
refractive index) may be varied at
will.

Speed of electrons, up to 4500 volts
applied to final anode, is computed by
the equation

v=1595%X 10°VV
where v = velocity in cm/sec
IV = final anode voltage
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Figures | {above, top), 2 (above, center), 3 {above, bottom)
Figure |, sketch of a gas-filled cathode-ray tube. K is cathode, F are lead-in wires, C
is Wehnelt cylinder, 4 is anode, P, and P, are deflecting plates, S is screen. Figure 2,
a typical high vacuum cathode-ray tube with electrostatic deflection plates. Figure 3,
diagram showing how focusing action occurs in cathode-ray tube. Note how lines of
force are set up between first and second anode.

6

Figure 4
Simplified feed cir-

cuit of cathode-ray

tube. By means of a

control, the bright-

ness and sharpness,

respectively, of the

fluorescent spot can
be varied.

[

]

P

Ml

+80-

é - ‘ Figure 5

Circuit details of the
time-base unit. A
constant direct po-
tential of about 400
volts is  applied
across terminals A B.
The saw-tooth volt-
age for the deflec-
tor plates is taken

% : 0-C fromy terminals CD.
{t>
°

Y|
-y

O+ 0

Tz
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Again in geometric optics, the relal
tion of image and object may b
shown by the equation |

AlQiny* = AQ’ |

where A represents image area
Q represents angle of beam |
n represents refractive index |

In electron optics, the velocity, ¥, :
substituted for the refractive index
n. Since the object in the cathodd
ray tube is necessarily a very sma
spot, it is evident that to meet the cot
ditions of the above equation, ti|
velocity of the electrons in the objey
area must be several huundred time
that of the electrons in the image are

dependent upon the wattage delivere
to the screen. This wattage is dete:
mined by the beam current and spee’
of the electrons as controlled by tl|
applied voltage. As shown previousl|
the velocity is a function of the aj|
plied final voltage; spot size is als
a function of this voltage which bg
comes evident when the mutual rg
pulsion of electrons forming the bea
is considered. Since the divergenc
of electrons in the beam is a functi

of the time of travel irom gun 1
screen, it will be a decreasing functig
as the speed of the electrons increase
or as the final voltage is increased. |

Brilliancy of the fluorescent spot ||

As the focusing of light-rays
geometric optics results from the
travel through refracting media,
the focusing of electrons is accon:'
plished in passing through rotation
symmetric electric fields of wvaryir
strength. This focusing action occu
as shown in Figure 3, which indicat:
the lines of force as set up betwes
first and second anode of an electic
gun.

The number of electrons admitte
to the system is controlled by the d§
gree of negative potential applied
the grid. By means of stopping ai
limiting apertures mounted within tl
first anode, the electrons which trav,
parallel to the axis of the system a
selected as the most satisfactory f
assembling into a fixed beam.

g ——

How Tube Functions in System i

In application of cathode-ray tub
there are two distinct methods of us
In one, a beam of fixed intensity
wattage input to the screen is caus
to trace varied patterns upon t
screen by simultaneously applyil
pulsating direct-current voltages
alternating-current voltages to bc
sets of deflection plates, the patter
formed being a picture of the applij
voltages. In such applications a vo
age of known amplitude and frequenj
is usually applied to the plates whi

p——
y— <

ELECTRON-OPTICS ENGINEERIN
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ISE A MANUFACTURER'S
WANUFACTURER . . . ..

i1'h One Condractd — One Re-
‘ J‘-‘handiédity —One Cadl

¢wyt’s business is Contract Manu-
icturing. We specialize in electric
+d electronic instruments, chassis
id housings; mechanical and elec-
't;al assemblies; highest precision
lachine work; sheet metal fabrica-
pns; all types of welding, product
nishing, etc.

‘Qur advanced engineering facili-
s for the design, re-design, or de-
‘lopment of your product may in-
Irest the man upon whom you place
lle responsibility of production.
_ | That’s the man who should have
" ir 48-page book, “Let Lewyt Do
% 1’. Write for it on your business

itionery. There is no obligation.

UNCLE
PAID FOR OUR EDUCATION

Where we really got our education was in
peace-time practice . . . not from a short
course in wartime production.

Our shingle has been out for 56 years
and we number among our clients many of
the biggest names in American Industry.

“C-Day”—conversion to peace-time
manufacture —is just ‘round the corner.
More and more materials are being re-
leased for civilian products.

Which “shingle” will you turn to for a
professional diagnosis of your conversion
program, parts production or new product

developments? Some recent graduate of
the easy-come-easy-go school, or one of
long training in production economies?

Lewyt is not a war baby. Lewyt is a
“manufacturer’s manufacturer’’ with 56
years of cost-conscious ‘“know-how’’.

Lewyt returns to peace-time contract
manufacturing with long experience in
meeting the needs of production engineers
who will have only costs and efficiency
in mind.

LEWYT CORPORATION, 7 BROADWAY, B'KLYN 11, N.Y.

REMEMBER
TO BUY MORE

] U.S. WAR BONDS
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form the horizontal trace. This serves
as a time base and permits study of
the waveform of impulses under in-
vestigation which are applied to the
vertical deflection plates. Circuit for
such a time base is shown in Figure
5. The circuit for amplification of
signals applied to horizontal plates is
shown in IFigure 0.

In the second case, pulsating volt-
ages of known frequency and ampli-
tude are applied to each set of plates
so as to form a predetermined pattern.
And the cathode-ray beam is modu-
lated by applying a varying signal

3 [ J

Figure 7

Cathode-
ray tube
mount
manufac-
tured by
RCA.

| i
3
& “y
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voltage to the grid of the tube, thereby
forming a picture by contrast of light
and darkness on the tube screen. Fig-
ure 4 shows one means of grid con-
trol.

This description, of course, refers
to tubes having electrostatic deflection
construction, although it is to be noted
that similar patterns may be obtained
from magnetic deflection type tubes in
which deflection is produced by apply-
ing similar impulses to fixed magnet
coils externally located around the
tube neck.

In the design of electrostatic tubes
there are quite a few factors to be
taken into consideration, In the gun
alone there are many independent vari-
ables upon which the characteristics
of the tube depend. Some of the more
important of these properties include:

(1)—Cathode emitter coating

(2)—Cathode to grid spacing

(3)—Grid aperture

(4)—Grid to first anode spacing

(5)—Diameter and length of first
anode

(6)—Diameter and spacing of aper-
tures within first anode

(7)—Spacing between first and second
anodes

(8)—Voltage applied to grid

(9)—Voltage applied to first anode

(10)—Voltage applied to second anode

(11)—Distance from first anode ta
screen

Characteristics of the tube deter-

mined by variations in the above in--

clude:

(1)—Spot size
(2)—Modulation voltage
(3)—First anode current
(4)—Second anode current
(3)—Beam current

In addition to the above it is neces-
sary to determine the characteristics
of the deflection system to give re-
quired sensitivity. This may be com-

wWWW. americanradiohistorv.com

_ objectionable mechanical time-lag. TH

Figure 6

Simplified circuit of the amplifier for signal
under investigation. A direct potential of
about 400 volts is applied across terminals
A and B. The incoming signal is applied
across K; and K, {or K; and K,). By means
of switch S; different types of amplification
can be selected. The amplified or unampli-
fied signal is applied through terminals M|
and O to the plates, which impart a verti-

cal deflection to the cathode-ray tube.

®

puted from the formula

Vax L, X d,

D= —w——
2X S, XV, ,
where V4 = deflection vottage, L, =
length of plates, di = distance ¢t
screen, S, = spacing between plates

V. = final anode voltage.

From an inspection of the aboye
variables and dependent variables sip!
cathode-ray tube design it is readily
seen that there can be considerabl
flexibility in design. Evidence of this
flexibility is demonstrated by an in:
spection of the gun and deﬂectim."l‘
plate systems as used by various man
ufacturers. Regardless of design vari-J
ation, there are certain basic require:|
ments which cannot be ignored. Somi,
of these requirements are:

(1)—Sound mechanical design - I

(2)—Accurate alignment of parts |
(3)—Flawless and efficient screens

(4)—Proper application of conductiv:|

coatings

‘These characteristics will be dis|

cussed in another section of this seriﬂt

of papers. !

The Present-Day Tube—I{ts Problems

The cathode-ray tube used in thi
country today has a relatively hig
vacuum compared to earlier practict
Both here and in Europe, the fir:
models were so-called gas-focusse
tubes. These have been replaced wit
high vacuum types because the late
design provides much moré reliab
characteristics and a much more sta
beam.

Gas-focussed tubes were satisfas
tory for oscillographic uses but are
satisfactory for more refined circ:g
nor for television. Naturally, the ne
high-vacuum cathode-ray tube osct}
loscope displaced the old instrumer
The older recording device with i
moving coil, drum and mirror had

BT

cathode-ray beam has no inertia ai
makes possible the study of sevegf
different waves at one time. Not o,
that, the patterns on the tube scre
can be photographed for referen
purposes.

By using different phosphors on t][
screen, it is possible to vary the cai}
ode-ray tube characteristics over quf

(Continued on page 89)

ELECTRON-OPTICS ENGINEERI
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3 Model "R”
Rbeostats
in Tandem

. _
! A 2 Model "H” Ewo, three or more Ohmite Rheostats are often mounted
— : 8>  Rbheostats in tandem for simultaneous control of several circuits, or
T in Tandem , phases of a circuit, by means of one knob. Typical use
is in motor speed control. They can also be connected in
series or parallel to provide additional wattage such as may
be required in some generator field control applications.
Any of Ohmite’s ten rheostat sizes, or combination of sizes,
may be utilized...rheostats ranging from 25 watts to 1000 watts
and from 1-9/16" to 12” diameter. .. with uniform or tapered

windings. Concentric control assemblies can also be produced.
In Resistance-Control, Obmite Experience Makes a Difference!

OHMITE MANUFACTURING COMPANY
4870 FLOURNOY STREET « CHICAGO 44, ILLINOIS
i of Rbeostats, Resistors, Tap Switches.

BeRigltwithOH M I T E
it dddress Obmite Manufacturing Co.,

QT Domtt Manafaniuring Co. RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES

v Write on company letterbead for
1" 'ndustrial Catalog and Engineering
Manual No. 40. Gives helpful inform-
\\ation on the selection and application
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ELECTRICAL DIFFERENTIATIO
avo INTEGRATIO

O f Curren't

Voltage Wavefor

by GEORGE B. HOADLEY |

Assistant Professor

Graduate Electrical Engineering Dep’t

AND
WILLIAM A. LYNCH

Instructor

Figure |
A frianggular TS Graduate Electrical Engineering Dep’t
o Polytechnic Institute of Brooklyn

HERE are numerous applica-
tions for electrical differentia- £(1)
tion and integration in modern
electrical epgineering practice, particu-

largly in the field of vacuum-tube cir- ° y 2E/T

cuits. Circuits for this purpose are . Figure 2 | ! ,l { !

well known and widely used, but some The derivative of the 1z (T (2 12T [ '
" ! : wave in Figure |I. 12 ! L2 1 L

of the fundamental aspects of the prob- % 8 : i I ] |

lem are not always fully appreciated. | } } l i

It is the purpose of this paper to trace '—__-éE—-J —remd b=

the development of these circuits from =
the fundamental laws involved, and to
discuss some of the departures in
mathematical rigor which result -in
practical applications. The departures
ol the practical circuit from the ideal
come about mainly because of, (I)
particular requirements of the current de

inductance and the time deriva- following relationships:
tive of the current through it.

Expressed mathematically, these laws 1
are 111 e=— 1} idt + E,
DR Y C

or voltage source; (2) the difficulty of I i=C dt 1

realizing pure reactive components; . IV i=— Qedt+ 1L
and (3) other requirements in connec- II - L_(_ii L

tion with utilizing or transmitting the gt

i which E, and I, are constar

Cved] Sl BReERIIE  Wawgions When integrated [ and /[ yield the integration. C is of course c:

Certain problems arise in adapting cir-
cuits to these practical considerations
so that the mathematical operations
are approximated electricallv. Fortu-
nate it is that many vacuum-tube ap- : +
plications require only a fair approxi- + ;
mation to the mathematical process. 4 (a) fit) o : %
Electrical dlffcrentlatlon is based Figure 3 ') '

upon the following well-known funda-  7The integration of a T
mental laws: wave. : : SERID S =
(1)—The current in a condenser is the * WA\’\/JEE}_—CC’)%AML + N ah

product of its capacitance and :
the time derivative of the volt- (b) ﬁ(f)df TRl TE/Z : ‘ i

=time

Ty B

age across it.
(2)—The voltage drop across a pure
inductance is the product of its

o f l - ti MG
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 RADIO AND ELECTRONIC TUBES

‘Transmitting, Cathode Ray, Receiving, Special Purpose Tubes » Condensers » Volume Controls « Pkoto Electric Cells « Panel Lamps » Flashlight Bulbs

4

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.

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

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 individual 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.
Factories: Newark and Maplewood, N, J.; Lansdale and Robesonia, Pa.

COMMUNICATIONS FOR JULY 1944 o 49
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tance, but L may be interpreted to

mean either self or mutual inductance.

These integral equations may be in-

terpreted to formulate two reciprocal

laws:

(3)—The voltage drop across a con-
denser is the product of its
reciprocal capacitance and the
time integral of the current
through it.

(4)—The current in a pure inductance
is the product of its reciprocal
inductance and the time integral
of the voltage across it.

Before considering the electrical
processes, it might be well first to ob-
serve the result of performing the
mathematical operations on certain of
the familiar recurrent time functions.
Given a time function which is a
simple function of time, it is usually
possible to draw by inspection, the de-
rived waveform. Take for example, a
function f(t), consisting of a recur-
rent series of isosceles triangles, as
shown in Figure 1. The time rate-of-
change of the function f(f), which is
often designated by f'(¢), is a positive
constant whose magnitude is 2E/T,
when t is between 0 and T/2. From
T/2 to T, f(t) is -2E/T, after
which the cycle repeats. The derived
waveform consists, therefore, of con-
stant values of 2E/T whose durations

are T/2 units in time and whose
polarities alternate. This is then a
rectangular waveform, symmetrically
disposed about the time axis, as shown
in Figure 2.

The process may be continued and
the rectangular waveform differenti-
ated. The time rate-of-change now has
three values: zero, -+ oo and -co.
The derived function is seen to con-
sist of an alternating series of infinite
points spaced 7'/2 units apart in time.
Perfect geometry is never achieved in
practical waveforms of current and
voltage, so that an actual rectangular
wave would have a finite slope where
the polarity changes over. Moreover,
actual circuits are not perfect differen-
tiators, so the derived wave would ap-
pear as an alternating series of pulses
having finite amplitudes and durations
that are not zero.

Integration of a time function may
be thought of as the summation over
a time interval of the area enclosed be-
tween the function and the time axis.
The integral of a time function is then
a plot of the area as a function of time.
Again consider the rectangular wave,
as shown in Figure 3a. For each in-
crement of time, df, an increment of
area dA is summed and since the area
increments are identically equal in the
interval from 0 to T /2, the area grows

Figure 6
The series of waves

derived from a tri-
angular wave,

50 e COMMUNICATIONS FOR JULY 1944
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Figure 4 (left) and 5 (above)
Figure 4, the integration of a wave containing a d-c co
ponent. Figure 5, the integration of a triangular wave

linearly with time. The area fuil
tion reaches a maximum at 7/2 sit
this value represents the total posit!
area of one period of the rectangu
function. In the time interval fr
T/2 to T, area increments are st
tracted and the mnet area shri
linearly, reaching zero value at ti
T. The integrated function, shown
Figure 3b, is the isosceles triangu
wave of Figure 1.

It i1s important to note that the
tegral waveform must return to zj
in one cycle to satisfy the condit,
that it be recurrent. This requires t
the waveform to be integrated n
be symmetrically disposed about
time axis. The integrated wave may
may not be symmetrical about j
time axis, depending upon where |
integration is begun.

In practice, a rectangular wave o)
is biased so that it is zero every al
nate half cycle. To investigate
further, let us begin with a rectangs
wave which varies only positi:
above a zero value, as shown in Fig
4a. Upon integrating this wave,
result is similar to that of Figure
in the interval from 0 to T/2,
cept that the slope is twice
steep. From T/2 to T, however,
area is zero and the integral wave
mains horizontal. As the next
cycle is traversed, the integral v
continues to slope upward. Thuy
slope is either a positive constan
zero, and it is evident that a recur
waveform cannot be obtained.
fact has rather important implicat
in the electrical circuits to be
cussed, since no physical circuit
support a continually rising voltag
current without failing.

Let us consider next, the inte
tion of the triangular wave, a
meet the requirement for a recu
integral wave, consider the trians
wave to be symmetrical about the
axis, as shown in Figure 5a.
0 to T/4, the growth of area is
portional to the square of the
hence the area function is pars
and has a constantly increasing

CIRCUIT ANAT
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... GET THIS TIMELY,

i3

NEW

Dry Electrolytic Capacitor CATALOG

Every day finds dry electrolytic capacitors
establishing new standards of perform-
ance in applications formerly reserved
for other types. Small, light and inex-
pensive, dry electrolytics have been
steadily improved to a point where they
meet the most exacting specifications.
These include salt air, reduced pressure,
low and high temperature extremes, tran-

sients, r-f impedance, sealing, “'shelf life,”
and many more. In addition, Sprague Dry
Electrolytics are available in unlimited
combinations of capacity and voltage rat-
ings, with special electrical characteris-
tics,andin containersfor every mechanical
requirement. You will find this big new
catalog a handy guide to dozens of stand-
ard and countless special purpose types.

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

(Formerly Sprague Specialties Co.}

SPRAGUE

CAPACITORS - KOOLOHM RESISTORS

wWWW.americanradiohistorv.com
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-sin wt o

cos wt o

sinm wt o

Figures 7 (left) and
8 (above)

Figure 7, the series
of waves derived
from a non-symmetri-
cal triangular wave.
Figure 8, the series
of waves derived

ward slope. From T /4 to T/2, the
rate of growth is constantly decreas-
ing, hence the integral curve exhibits
a point of inflection at T/4. From
T/2 to T, the integral falls from its
maximum value to zero, again pass-
ing through a point of inflection at
3T /4. The resultant wave, shown in
Figure 5b, consists of a series of parab-
olas joined together, with the maxima
and minima advanced in time by 90°
with respect to the orginal waveform.

Figure 6 shows the family of func-
tions which has just been discussed.
These functions are so related that
each is the derivative of the one im-
mediately beneath it, and the integral
of the one above. These are drawn
with the average value in each case
equal to zero,

‘Figure 7 shows another familiar
family of time functions, and a simi
lar group of waveforms can be

52 e COMMUNICATIONS FOR JULY 1944

from the cosine.

drawn for the sinusoidal functions for
purposes of comparison. Figure 8b
shows the function cos ot. Above it,
a is its derivative, — sin o/, while be-
neath it, ¢ is its integral, sin ot. In
the case of the sinusoidal functions,
differentiation or integration leaves the
shape of the waveform unaltered, and
merely shifts the phase. This is one
of the important properties of sinus-
oidal functions and one of the rea-
sons for using the sine wave as the
basis for analysis of non-sinusoidal
forms.

Basic Circuits for Differentiating

Equations I and /7 suggest methods
of differentiating electrically with
cither a condenser or a coil. To dif-
ferentiate a particular time function
with a condenser, equation / is satis-
fied if the condenser is placed across
a voltage source having the required
waveform. The current in the con-
denser will then have the form of the
derived function. Note that it is neces-
sary that the function to be differen-
tiated, in this case, be a voltage func-
tion. Thus the source must be a voli-
age source, i.e., its voltage waveform

Figures 9 (left) and 10 (right)
Figure 9, ideal (a) and practical (b) circuit
for differentiating a voltage e(t). Figure

10, circuit for differentiation using an in-
ductance.

e
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must be independent of the currdl

which it supplies. This means tl
the source is one of very low i
pedance.

In order to be able to utilize the !
rived waveform, it becomes necess:|
to place a small resistance in ser|
with the condenser, so that a volt:
drop proportional to the current
obtained. Figure 9 shows the circ
for differentiating with a condens

The necessity for employing
series resistance destroys to a deg!
the rigor of the differentiation, si
the current is now a function of b
R and C. ‘

To differentiate with a coil, eq
tion /] is satisfied if a pure inducta
is placed across a source whose curr
variation with time is the time fu
tion to be differentiated. In this ¢
the equation requires that the sou
be a current source, ie., its curt
waveform must be independent of
voltage which it supplies. This me:
that the source is one of very high
pedance. 3

The circuit is shown in Figure
Here again the differentiation f
rigorous only if the coil is a pure !
ductance. ‘

Physical coils have resistance in §
winding, which adds another ternf
equation [/. More serious than
resistance, however, is the presenc
distributed capacitance which forn|
resonant circuit with the induct:
and tends to set up oscillations w
shock excited by sudden changes
the current, or of the output voltag

Differentiation with an inducts
can be accomplished successfully if
ratio of L to R is high and if the
rivative of the current function «
not exhibit abrupt discontinuities. §
such discontinuities do exist, dam
may be utilized to suppress the

Current (1)

Source
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y of the circuit to oscillate. Fig-
i1 shows the L differentiator cir-
Iis it actually appears.

Je two differentiating circuits thus

iscussed have been limited in their
fation by the requirements placed
e source. This restriction can be
jome by converting the available
e to the type required. If, for
fple, a current source is available,
b is desired to differentiate with a
nser, it becomes necessary to
rt the current source to a voltage
This is accomplished by plac-
low resistance (a high conduc-
i) across the current source. Fig-
2 illustrates this circuit. Alter-
-ly, a voltage source of very low
flance can be obtained electroni-
gusing a cathode follower.
{1 similar manner, a voltage source
ibe converted to a current source
jeans of a high series resistance.
| differentiation may be accom-
"d using a coil, as shown in Fig-
3. A current source may also be
thed electronically, through the
f a pentode having high plate re-
ice, or one employing negative
nt feedback.
1en a choice is available, it is gen-
preferable to differentiate with
'C circuit, because almost pure
itance is easier to obtain than is
it pure inductance. There are in-
es, however, where a coil must
ed, and the circuit must be de-
il accordingly

its For Integration

Iking use of equation III, a con-
v connected across a current
e will provide a voltage drop

i is the integral of the cur-
Figure 14 shows such a
le integrating circuit. A diffi-

| is generally encountered with
se of this circuit, which can be

Figures 17 (below, left},
re |7, integrating circuit using a capacitor and a voltage source.

appreciated by referring to the discus-
sion in connection with Figure 4. For
the integral function to be recurrent,
it i1s necessary that the current func-
tion vary either side of zero value in
such a way that there is no d-c com-

ponent. Such a current source is not
readily obtainable. The most common
current source is a pentode vacuum
tube, whose plate current varies in pro-
portion to the applied grid voltage, but
the current is always positive. Thus

condenser connected between the
plate and cathode would charge up in
steps, in accordance with Figure 4,
until its voltage equalled the plate-
cathode voltage. The tube would then
be so biased that it would no longer
conduct.

This difficulty can be overcome by
shunting the condenser with a high
resistance as shown in Figure 15, so
that the same amount of charge leaks
off during the time that the current is
essentially zero, as is added when the
current is a maximum. This results
in the wave shape shown in Figure 16.

In order to obtain an integrated
waveform when a voltage source is
available, it is necessary to simulate a
current source by the introduction of
a large resistance in series, as is shown
in Figure 17.

To use inductance for integration,

Figures |1 [top left),

12 (top center) and
13 {above)

Figure 1! shows the disturbing elements in
the circuit of Figure 10. Figure 12, differen-
tiating with a condenser from a current
source.

Figure 13, differentiating with an
inductance from a voltage source.

Figure 14 {above)

Basic capacitor integrating circuit.
°

Figure 15 (above)

Integrating circuit to accommodate a cur-
rent source with a d-c component.

!
eo(t) ______
°
Figure 16
Build up of the volt- § |
age in the circuit of
Figure 15 when a
biased input is used.
°
O

time

'Y
18 (below, center),

19 (below, right)
Figure 18, integrating circuit using a coil and voltage source.

Figure 19, integrating circuit using an inductance and a current source.

NCUIT ANALYSIS
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Figures 20 (above, left), 21 (above, right)
Figure 20, normalized exponential curve.

Figure 21 shows

one cycle of the steady-state integration of a biased wave.

we find by reference to equation /V,
that a voltage source is required. If
this is available the circuit of Figure
18 may be used. A current source
can be turned into a voltage source
by the same procedure that we used
previously, resulting in the circuit of
Figure 19.

Neither of these inductance in-
tegrators will integrate a steady, d-c
component. If such a component is
present in the applied e(t) or i(t),
as it will be if the integrator is fed
from the plate circuit of a vacuum
tube, there will be a d-c component
in the output voltage, also. Added to
this there will be the integral of all of
the input waveform, except the d-c
component.

Inductance integrators are subject to
spurious oscillations which result from

the .natural resonance of the inductance
with the stray capacitance of the coil.
This is objectionable only if the wave
to be integrated has sudden changes
from one value to another; that is, if
the wave has discontinuities.
Transient Solution of the RC
Differentiating Circuit

The behavior of the circuit of Fig-
ure 9b can be predicted by finding
the transient solution for the voltage
across R, when a simple voltage func-
tion is impressed upon the circuit.
Specifically, e(#) may be chosen as
the isosceles triangular wave of Figure
1, the period and amplitude of which

e
Figure 22
Table of differentiating and integrating
circuits.
°

are respectively, 7 and E. Considy
ing the interval from 0 to T/2,
voltage function may be written {
2E i
e(t)y =—-1t
T

' ' i \
The differential equation for the ¢},

cuit of Figure 9b is {

1 . o
iR4+— Yidt=e(t) )
C i‘

This can be solved for the curtds
after differentiation. Thus i
di ]
i=e (1) C-RC—, i
dt )
and since ¢’(t), for the example chc lt,d
is 2E /T, equation 3 becomes |
2EC di [

1= —_—

T dt )
Solving this and multiplying the ref,
(Continued on page 56)

WAVE SHAPES

" DESIGN EQUATIONS

OPERATION VOLTAGE SOURCE | CURRENT SOURCE
(LOW IMPEDANCE)|(HIGH IMPEDANCE )| INPUT [OUTPUT | VOLTAGE SOURCE| CURRENT SOL
DIFFERENTIATION | @1 L Eorl ||° RC<< T RC<<T
CAPACITIVE = A= el = |
o R —_—< R V ‘T’ l__lA rC<<L T ;
-cde i 5 !
ST i 2] 25 TJ Eo=4ECR/T | Eoz4lrCR/|]
{
\ . |
DIFFERENTIATION | O WYW—1 o ] LT B f
INDUCTIVE L L : .
L di R R > i {
g |, ey cormepr | e/
- 1
|
INTEGRATION | @ VWWW o _L fCOST .
y |
CAPACITIVE ! ;
= c j{jﬁ AAV+ Eo=1T/4C]|
ot = -
e-L/idi ‘5 ] 5 % Ec=ET/4rC
INTEGRATION £ >5T =>>T |
INDUCTIVE s !
e A *1-.->>T j
i“'[/ed* EO=RTE/4L Eo=RTrI /i |
A0
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“"NO! HOGARTH ISN'T GOING NATIVE—HE'S JUST

sHOWING ofF HISs ECHOPHONE EC-1"

ECHOPHONE MODEL EC-1

(Ilustrated) a compact communications receiver
with every necessary feature for good reception.

Covers from 550 kc. to 30 mc. on 3 bands. Elec-

trical bandspread on all bands. Six tubes. Self-

contained speaker. 115-125 volts AC or DC.
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Tested, used, and proved
by the armed forces of our
country, Howard Crystal
Holders are ready to serve
you in peacetime. Dependa-
bility, accuracy, and assured
performance are the re-
sults of precision work by
HOWARD'’S skilled person-

nel. Send your specifications

to HOWARD.

* BUY WAR BONDS *

HOWARD

MANUFACTURING
CORPORATION

COUNCIL BLUFFS, IOWA

(Continued from page 54)
by R to obtain the output voltage func-
tion
2ERC

[1-exp(-t/RC)]
(%)

Figure 20 shows the function e,(t)
plotted against the generalized time
variable, t/RC. Instead of the func-
tion rising to its maximum value at
t/RC = 0 as required for perfect dif-
ferentiation, the rise is exponential and
requires a lapse of 5 units to reach
99.39% of the maximum value. The de-

e(t) =i(t)R =

56 e COMMUNICATIONS FOR JULY 1944

sired degree of approximation to the
ideal depends upon the value of the
time constant RC. The smaller this
can be made, the shorter will be the
time required for the function to reach
its ultimate value. However, as RC
is reduced, so also is the maximum
value. Therefore, as the ideal differ-
entiation is approached, the amplitude
of the voltage, e.(t) becomes a very
small percentage of the amplitude of
the applied voltage. This is true in
general for both differentiating and in-
tegrating circuits. As an example, if
the time constant were made 1/100th

wWWW. americanradiohistorv.com

of the period, the ampiitude of eo(tﬂi
would be 1/50th of E and the func-
tion would rise to 99.3% of this value;_"
in 1/20th of the period.

If the applied voltage function had
been a rectangular wave instead of a
triangular one, the function e (t)|
would consist of a series of pulses:
whose trailing edges would have the |
same exponential shape as that of
Figure 20. These pulses will approach!
the ideal infinite pulse as RC is made
progressively smaller. In practical
circuits, however, the pulse amplitude’
will be found to decrease materlally'f
with very small values of RC, due to,
finite rise time of the rectangular func-j
tion itself. |

Transient Analysis of RC Infegrator

A simple method of establishing a
criterion with which to judge the pex-
formance of the circuit of Figure 15
1s to apply a rectangular current and
determine the resultant linearity of the
integral function which, ideally, is a
perfect triangular wave.

For the integral waveform to havel
equal slopes on the rise and fall, i.e,
an 1isosceles triangle, the effective;
charging potential must equal the ef-
fective potential drop when the con-!
denser discharges through R. This re-
quirement is satisfied if the peak-to-
peak amplitude of the triangular wave
is centered about a d-c value equal tg
E/2, where E is the ultimate voltage to!
“which the condenser could charge.
Figure 21 shows in detail one period
of the integral wave after the steady
state has been reached.

The equation for the rising part of
the curve is

ec = (2Vi+a) - (Vit-a)exp(-t/RC) (6)

where ¢ is measured from point a.

The equation for the falling part of

the curve is

ee = (Vi+ @) exp (-t/RC)

where ¢ is measured from point b.
At point b, these two equations mus!

give the same value of e, so by substi

tuting t = T /2 in equation 6, and t = (§

in equation 7, we have

2Vit-a—(Vi+a)exp (-T/2RC) =VHZ 3

(7}

whence
Vi

V1+‘1
From this, and the value of V/; 1
terms of E, we get

1 - exp (-T/2RC)

1 + exp (-T/2RC)

which gives us the value of the outpu
voltage, peak to peak. Since we knov
that we will have almost linear curve: i‘
if the integrator is to be useful, we car |
represent the exponential by the firs
(Continued on page 58)

exp (- T/2RC) = ¢

a—=F (10
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4-HOUR TESTS FORECAST

|5 YEARS

OF SUSTAINED
PERATION

What will happen in 1959 nobody can fore- ;
tell. One fact is clear, however, The Delur i
potentiometer that you buy today is so de-
signed and constructed as to provide at least

15 years of efficient operation. This figure

. . and it is a conservative one . . . is based
on simulated production-line tests in our
laboratory as well as reports from the field.

Operating at half-cycle, at as many as
2,500,000 revolutions over a 24-hour period,
.a specially-developed rotation tester checks
the endurance of Delur potentiometers. The !
wiper travels from minimum to maximum '
resistance at rates stipulated in American
Standards Association specifications. Me-
chanical and electrical characteristics are
" checked under abnormal as well as normal
conditions. Effects of day-in and day-out per-
formance are analyzed. Out of these tests
come Delur pofenfidmefers,whose depend-
ability can be counted on for extended
period of time. Data’ sheets upon request.

Support the Fifth War Loan Drive

‘ : ®
e jur-amsco orpurah on
MANUFACTURERS .OF DeJUR METERS, RHEOSTATS, POTENTIOMETERS AND OTHER PRECISION ELECTRONIC, COMPONENTS
SHELTON, CONNECTICUT

NEW YORK PLANT: 99 HUDSON STREET, NEW YORK 13, N.Y.

CANADIAN SALES OFFICE: 560 King Street West, Toronto
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” INTELLIGENTLY
JPEEDILY. ..

The Lafayette Radio Corp. organization, built soundly over a
period of 25 years, functions in two “'key " shipping centers — Atlanta
and Chicago.Yes we maintain tremendous stocks of radio and electronic
components and equipment. But, equally important, thete are “‘brains”
to go with them. Our men are truly appreciative of what you are up
against these days...whether you're a giant of industry, the little service
man around the corner, or represent a military agency or training school.

Because we are well versed in all flelds utilizing electronics, your orders
are handled intelligently. At our fingertips is complete data on shipping
routes, priorities, effective substitutes ... all things a purchasing agent
wants to know. Write, wire, telephone or teletype — get to know the
superior service of Lafayette Radio Corp.

NEW — 8-Page CIRCULAR, listing merchandise available for immedi-
ate delivery, will be rushed to you on request. All items are subject
to prior sale. Write or wire Dept. R7.

po So We specialize in equipment for laboratory and
experimental use. Such equipment built to your speci-
fcations, if you desire.

901 W. Jackson Blvd., Chicago 7, Iflinois Y 265 Peachtree Street, Atlanta 3, Georgia
Eees = e ——————————————__ =,
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I —exp (-T/2RC) X —T/2RC

(Continued from page 56)

i . - . I
and second terms of the infinite series |
which gives us

1-14 T/2RC

141

In order to find how perfectly thl
circuit performs integration, we caul
examine the. linearity of one of th
sloping lines.

The linearity can be expressed i
terms of the change in slope of th
function from 0 to T/2. At any timy
t. the voltage across the condenser i
given by

- = ET/4RC (11

e = (Vi4a) [1-exp (-t/RC)] (12}5_

and the instantaneous slope is foun:
by differentiation

dec I
—_—————— T Vl a < —
s (Vi+a) exp (-t/RC) (13|

When time is equal to zero, the slopi |
is simply

(14'

(Vi4a)

The final slope, when ¢ = T/2 s !
(Vi+a) exp (-T/2RC) (15 '
The ratio of these is then |
exp (-T/2RC) , (16 |p

and the amount by which this departl
from unity is f

(17

Thus, if the slope at the end of eacl!
side of the triangles in Figure 2 is t
be only 19% different than the slope a
the beginning of each triangle, we mus
write

T/2RC = 0.01 (or Jess) (18

which will enable us to choose RC i
we know the frequency of the wave w'
wish to integrate.

If we are integrating a 500-cycl!
square wave, T becomes 0.002 secone
SO

0.002
= =01
2X001
Thus, if C is 0.1 microfarad, we hav.
0.1

R=——

= 10_': 10° ohms = 1 megohm.

This value of R is the minimum valu
permissible for integration with slope
at the ends of the curve agreeing with
in 19,

For this example, we find the peald

to-peak amplitude of the output wav
is

e e

E T/4RC =0.005 E

that is, only one-half of one per cer
of the input! Inspection of equatior
11 and 17 will show that the bette
the integrator, the smaller the outpy
voltage.



www.americanradiohistory.com

U-H-F ANTENNAS

(Continued from page 35)

he logarithm of the power, and hence
the logarithm of the square of the
oltage.

lirective Antennas

Before discussing the type of direc-
ive antenna which was finally built
nd tested, let us review briefly the
hree important types of directive an-
tennas. There are the vee or rhombic
iype, the reflector-director type, and
he multi-element driven array. The
irst type, the vee or rhombic, as the
iame indicates, is composed of a set
f wires arranged in the shape of a
ee or rhombus. It is excited at the
losed end and radiation occurs in the
lirection of the open end. Since the
vires must be several wavelengths
ong to secure directivity, this type of
fintnna is usually too large to be ro-
ated, but is quite useful in permanent
nstallations where non-rotatable di-
‘ectivity is desirable.

The reflector-director type, a com-
non type of directive antenna, usually
-onsists of a driven half-wave element
vith reflector wires behind and some-
imes (if the driven element is verti-
:al) to the sides of the driven element.
Che reflector wires are, of course, par-
illel to the driven element. In the
‘ront are placed one or more director
slements also parallel to the main ele-
nent. The reflectors are longer and
he directors shorter than the driven
slement. Radiation is in the direction
»f the directors. To achieve a very
jarrow radiation pattern, the spacing
ihetween the driven element and the
qumerous reflectors must be of the

giorder of several wavelengths. Hence,

any exceedingly directional antenna, |

such as it was desired to build, would
qave been too large to fit into the
space available.
The third type, the mulii-element
iriven array, usually consists of a
number of half-wave elements, so posi-
ioned and excited, that the individual
lields of each element combine to re-
iznforce one another in the desired di-
Jirection of radiation. The driven array
iype of antenna may be subdivided into
three classes . . . endfire, broadside,
and stacked. In the endfire type, the
elements are placed in a straight line,
jusually about a half-wavelength apart
and excited 180° out of phase with the
adjacent element. Suc¢h a procedure
produces destructive interference in a
,direction perpendicular to the line of
elements, and reenforcement parallel
_.to it. The broadside antenna is sim-
alar to the endfire, but each element is

(Continued on page 60)
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IT'S THE

W Hat (Zounts

To insure constant frequency and high
activity, Crystals must be cut at the correct
angles to the crystallographic axes. That’s
why C.T.C. Crystals are X-RAY ORI-
ENTED. This process predetermines the
axes of the Crystals, making it possible to
cut each slice with extreme accuracy.

Next time you need Crystals send your
specifications to us. Youwll find C.T.C’s
“correctly cut” Crystals will meet your most
exacting standards of quality and per-
formance.

For delivery estimates, quotations, etc.,

get in touch with

CAMBRIDGE “V4eruconce CORPORATION

445 CONCORD AVE. o

CAMBRIDGE 38, MASS.
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U-H-F DIRECTIVE ANTENNAS

(Continued from page 59)

excited in phase with the others so the
maximum radiation occurs in a direc-
tion perpendicular to the line of ele-
ments. In the stacked tvpe, the ele-
ments are placed end-to-end, with an
appropriate phase shifting circuit con-
necting them. This type of antenna is
usually erected vertically, and in such
a position confines the radiation to a
horizontal plane.

Reflection and Folarization

Each of these sub-classes of the
driven array antenna is quite directive
and due to its relatively small size
1s readily adapted to being rotated.
FFor ultrahigh frequencies, where the
waves are not reflected by the Ken-
nelly-Heaviside layer and the type of
polarization of the waves thus makes
no difference, these driven arrays are
generally erected with the elements
vertical, since this type of construction
requires less space for the same num-
ber of elements.

Narrow Radiation Patterns

Since it was desired to build a ro-
tatable antenna with as narrow a
radiation pattern as possible and sub-
ject to the limitations mentioned ear-
lier, a combination of all three types
of driven arrays was empleyed to se-
cure maximum directivity in a mini-
mum of space. The final result is
shown in Figure 6, which is a schem-
atic diagram of the antenna array, and
in Figure 7, a photograph of the array.

There were 32 elements in all—16
sets of two stacked elements arranged
in four endfire arrays connected to-
gether at one end for excitation pur-
poses. The spacing between adjacent
elements was a half wavelength. The
power was fed in at one end through
a4 quarter-wave matching stub and a
non-resonant 500-ohm line, Figure 8.
The spacing between the elements was
26”7, while the length of the elements
themselves was slightly shorter
(2514”) to compensate for end effects.
As the lengths were carefully meas-
used, no trouble was experienced in

wWwWWwW . americanradiohistorv.com

getting the antenna to resonate propj
erly. The overall dimensions of th
array were about 78” x 78” x 70/, witl|
the wooden frame mounted on castor
to permit rvotation about a vertica
axis.

Radiation Pattern Plot

To plot the radiation pattern, Figurql
9, the antenna was excited, oscillato
tuned to the proper frequency, and thy
field strength meter, Figure 10, pul|
into operation at a ditaice of abou
4. With the end of the array towar!
the meter, the plate current of the 6F.
was about 3 ma. When the antenn:
was rotated from this position (th
meter remaining fixed in position)
the plate current dropped off rapidly
The antenna was rotated through 360°
readings of meter plate current being;
taken every five degrees. As Figurd
9 shows, the resultant radiation pat
tern of the antenna was that of a lem
niscate with several irregularly shapes
lobes between the two main ones. Th
intensity of the field dropped to abou
50% of the maximum value when th
antenna had been rotated through 20
and was nearly zero for an angle o
30° from the maximum. The maxi
mum value of the largest of the ex|
traneous lobes was about 209% of tha
of one of the lobes of the lemniscate
The total energy radiated in these ex:
traneous lobes is about 109 of tha
radiated in one of the regular lobes o
less than 5% of the total energy radi r
ated by the antenna array. It wa|
found that operating the array at .
frequency different from the funda
mental altered the radiation patter:
considerably.

o

Figure 10 (below)

The field-strength meter as set up in fh:r
laboratory to measure the radiation patter
of the antenna. With this setup the 3%
element antenna array was ‘studied. Thi
antenna was rotated through 360°, readingé*‘_‘
being taken every 5°. The resultant radie’
tion pattern was that of a lemniscate wit
several irreqularly shaped lobes between th|'

two main ones.

A ——
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-H-F BURSTS ANALYZED-
BY FCC ENGINEERS

r- BSERVATIONS on long-distance
i bursts causing interference in the
, very high frequency band which in-

udes the band 42-50 megacycles now as-
. ;néd to f-m, have been disclosed by the
1§ The amplitudes of the bursts, accord-

iz to FCC engineers, have varied from
le lowest levels which can be measured

i to levels well in excess of that re-

uired to render a satisfactory f-m broad-

st service. During periods of maxi-
ftiim activity they may occur at the rate
.4 several hundred per hour. However,
jul= amplitudes of but few of the bursts
. sufficient to cause serious interference
‘1 a receiver operating within the pro-

d:ted area of an f-m station under pres-
it FCC standards.

(ff % Durst is defined as a sharp increase
| signal strength of very short duration
(-seldom covering more than the time

insumed by a single spoken word or a
linite or two of music—from an f-m sta-
p n located at a considerable distance
Jy>m the observer. Since February, 1943,
bel';C engineers have been recording re-
Miotion from certain f-m stations to de-
‘fil-mine the nature and extent of the in-
| irference.

1! The bursts were observed from the
yp ther powered f-m stations only. This

1y account for the failure of amateurs,

perimenters and others to have _re-
I7rted this type of interference in this
qt wquency range. The bursts are not nor-
b illy observed from nearby f-m stations,
" hice the steady ground wave signal is of
| fcient strength to obscure them, but
M2y may be observed in such instances
k.l a system of pulsing or by a direc-
it Inal antenna which discriminates against

= ground wave. At greater distances
Wiere the steady signal is absent or of
|y intensity, the bursts may be heard
i tirough the loudspeaker or may be re-
]be!rrded by a suitable recorder.

Bursts have been observed by both
ithods at distances up to 1,400 miles
1¥5m certain f-m stations, but are neither
it} intense nor so numerous at the longer
fm#tances as they are at distances of 300
il 700 miles. Commission engineers ob-
I'ved a systematic variation in the rela-
e numbers of bursts which occur from
ur to hour during the day, the highest
imber occurring near sunrise and the
ivest near sunset.

11Tt was pointed out these bursts may be
#hlated in some way to bursts of some-
le’hat longer duration and greater fre-
lency of occurrence which have been
#"Torted by other engineers on frequen-
115 below 20 'megacycles. The distances
*‘ler which the f-m bursts are received, as
# 1l as certain measurements of signal
th length, indicate they are ionospheric
origin, just as are the bursts at the
ver frequencies. There is also sub-
ntial agreement between the daily
Fations in the f-m bursts and the lower

¥

quency bursts which is further evi-
nce that they are related and may per-
ips be due to a common cause.

tBursts were also observed by FCC en-
leers on certain television stations at
megacycles, but insufficient data have
en collected on these to make any de-
I'mination of the relative amplitudes,
‘fjuencies of - occurrence, and durations
(Continued on page 88)
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Big Business
Within
a Business

Crerione %m@' (3L makes
some exacting demands—for instance die cast-

ings so intricate and precise that ordinary sources

can’t supply them' profitably and in quantity.

So we built, equipped and staffed
our own die casting department.
It's a big one—rates among the
five largest aluminum alloy die
cast plants in the country. It has a
huge capacity—much more than even we
need. But its size assures our customers
prompt delivery of almost any quantity of Cannon Connectors,
on short notice without the slightest sacrifice of the well-known
Cannon qualities—easier assembly, better fit, greater strength with

less weight, longer trouble-free life.

Cannon slide films with sound covering assem-
bly and soldering techniques are available on
request. Address Department A-121, Cannon
Electric Development Company, 3209 Humboldt
Street, Los Angeles 31, California.

CANNON ELECTRIC

Cannon Electric Development Co. Los Angeles 31, California W
A,
Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto ' ;
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ELECTRONIC
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SEND
FOR THIS

CATALOG!*
A Complete, Centralized
Source of Supply

Save precious time! If you are having dif-
ficulty procuring essential radio-electronic
items we can help solve your problems.
Hundreds of leading nationally-advertised
brands are carried in stock—ready for im-
mediate shipment on suitable priorities.
“We deliver the goods throughout the nation
—on time!”

800 PAGE
BUYING GUIDE

Everything
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Resistors
Transformers
Plugs @ Jacks
Switches
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Panels
Connectors
Tubes
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Test Equipment
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Sound Systems
Pilot Lights
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Oscillators
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COMMUNICATION CIRCUITS

By Dr. Lawrence A. Ware, Associate
Professor of Electrical Engineering, and
Dl:. Henry R. Reed, Professor of Elec-
trical Engineering, State University of
lowa . . . 2nd Edition . . . 330 pp.
. . . New York: John Wiley & Sons,
Inc. . .. $3.50.

A revised text on the theory of communi-
cation circuits. The fundamentals of
transmission lines and associated networks
are covered, from the low audio through
the ultrahigh frequencies.

The increased importance of Maxwell’s
equations is indicated in a special appen-
d_nx which explains and adapts these equa-
tions in the treatment of wave guides and
coaxial cables.

New material added throughout the
book includes the study of impedance
matching at higher frequencies; the circle
d_nagram method for determining condi-
tions for impedance matching; the practi-
cal aspects of wave guides, such as the
selection of tube sizes, modes of trans-
mission for specific purposes, and methods
of excitation and detection ; the theory of
rectangular and cylindrical wave guides,
and the physical aspects of wave guide
transmission ; and the solution of circuits.

present a complete study in any one field,
several references to other texts are given
for the student who wishes to supplement
this study.

o o o
THE MICROSCOPE
AND ITS USE

By Frank J. Mufoz, Technical Micro-
scope Consultant, and Dr. Harry A.
Charipper, Professor of Biology, New
York University ... 334 pp. ... Brook-

lyn, New York: Chemical Publishing
Company, Inc. . . . $2.50.
The evolution of the miscroscope, its

modern construction and use in science,
medicine, industry and research, are dealt
with in this non-technical treatise.

The authors, one a commercial tech-
nical consultant and the other an academi-
cian, complement each other’s contribu-
tions to the text, giving the reader a well-
rounded practical and theoretical story of
the miscroscope.

FUNDAMENTALS OF
TELEPHONY

By Arthur L. Albert, Professor of Com-
munication Engineering, Oregon State

College . . . 374 pp. . . . New York:
McGraw-Hill Book Company, Inc.
... $3.25,

An elementary study of wire telephony,
intended for beginning students and tele-
phone workers rather than technically
trained engineer..

The first four chapters in the book
cover basic electrical theory and the prob-
lem of acoustics as related to the princi-
ples of telephony. The remaining ten
chapters describe and illustrate the make-
up and operation of telephone transmitters,
receivers, sets and circuits, lines, manual
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Since the book does not attempt to |
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¥T |

systems, dial systems, loading measure-
ments, noise and cross-talk, and repeaters
and carriers.

FUNDAMENTALS OF RADIO
COMMUNICATIONS

By Dr. Austin R. Frey, Lehigh University

«.393 pp. ... New York: Longmans,
Green & Company . .. $4.00.

This book offers a thorough grounding in
the terminology of radio communications,
the more important types of circuits, and
the methods of employing vacuum tubes
to generate, control and detect high-fre-
quency currents.

The topics discussed are limited to re-
sonant circuits, thermionic emission and
diodes, grid-controlled vacuum tubes, volt-
age and power amplifiers, oscillators,
modulation and demodulation, r-f trans-
mission lines, and radiation. Each of these
subjects is developed as thoroughly as
possible to give an understanding of the
available methods of analysis, and the
application of these methods to the solu-
tion of circuit problems. Essential mathe-
matics are also detailed and, in many
cases, simplified. Several references are
made to current periodicals where the
text treatment is necessarily incomplete.

The physics or engineering student
should obtain a sound background of the
basic principles of radio communications
from Dr. Frey’s presentation of the sub-
ject.

PATENT LAW

By Chester H. Biesterfeld, Member of
the Bar: New York and D. C.

225 pp. . . . New York: John Wiley &
Sons, Inc. . .. $2.75.

A simple treatment of the substantive
patent law that should be of interest to
engineers, chemists and students.
Originally presented as a series of lec-
tures at the University of Delaware, the
volume discusses various subjects of the
patent law such as priority of invention,
originality, patent application, interfer-
ences, infringements, licenses, trade se-
crets, etc.,, with an explanation of the un-
derlymg prmmples involved. Citations and
decisions on recent court cases are in-

cluded to illustrate and support each
patent subject.

MATHEMATICS ESSENTIAL TO
ELECTRICITY AND RADIO

By Lieut. Nelson M. Cooke, U.S.N.,
member IRE, and Joseph B. Orleans,

Head of Mathematics Department,
George Washington High School, New
York . . . 418 pp. New York:

McGraw-Hill Book Company, Inc. . . .
$3.00.

For. the radio or electrical engineering
beginner, this book presents basic mathe-
matics as applied to everyday problems
in the field. Beginning with a review of
the essentials of algebra, geometry and
trigonometry, the text continues with a
sequential arrangement of electrical
theory, without loss of mathematical con-
tinuity. Pertinent illustrations and exam-
ples supplement each problem.

Simple explanations of Ohm’s law and
Kirchhoff’s laws are included, as are
complete definitions of all radio and elec-
trical terms.

HANDLES WITH THE EASE OF A
FOUNTAIN PEN

Slim, tapered, heat- proof plas-

tic handle with non- tiring cork

grip — ideal for women opera-

tors. Overall length 7-inches.

Weight, 3.6 0

REPLACEABLE SOLDERING TIPS
FOR EXTRA ECONOMY AND
LONGER LIFE
Unscrews like a light bulb!
When long - life heating ele-
ment finally wears out, just un-
screw it and insert new tip.
Replaceable elements, 50¢.

UNGAR SOLDERING
PENCILS
Now Saving Time,
Money and Effort for
. U.S. ARMY
AND NAVY
« RADIO
MANUFACTURERS
AND ENGINEERS
« INSTRUMENT
~ MANUFACTURERS
. AIR TRANSPORT
COMPANIES
« RADIO
MAINTENANCE MEN
o TELEPHONE

REPAIR MEN
« WIRING
comRACTORS

An Efficient, Light-as-a-Feather
Soldering Instrument,
Designed for
Speedy, Precision Production

Here is the ideal soldering iron for
hard-to-reach work . .. overall weight
only 3.6 ounces . .. perfectly balanced

.ruggedly constructed...with long-
life replaceable heating element. A
dependable, high quality instrument,
designed to cut production time and
production costs.

Used in the assembly and repair of
radio and Radar apparatus and delicate
aircraft instruments, the Ungar Solder-
ing Pencil affords ease of operation and
added economy — beats in 90-seconds,
draws only 17-watts. Originally de-
signed for smaller, intricate soldering
operations, it can also be used to great
adavantage for handling larger bulky
production problems.

The complete Ungar Soldering Pen-
cil, #207, in quantities, sells for $1.00
each. Extra #536 heating elements are
50¢ each. Priority required on all
orders. Immediate delivery.

Orders for UNGAR SOLDERING PENCILS
and replaceable Heating Elements are now
being filled. Direct your order to:

HARRY A. UNGAR, Inc,, Dept C.
615 Ducommun St., Los Angeles 12, Calif.

Hanyﬂ Ungas:inc.

MANUrACTURERS OF ELECTRICAL

wWWW. americanradiohistorv.com

WAR PRODUCTS

COMMUNICATIONS FOR JULY 1944 e 63



www.americanradiohistory.com

NEWS BRIEFS OF THE MONTH...-—

TREASURY PROCUREMENT SURPLUS
WAR PROPERTY DIVISION TO SELL
RADIO SURPLUS

A listing of surplus merchandise, includ-
ing broadcast receivers and tubes, that
will be offered for sale has just been re-
leased by the Treasury Procurement
Surplus War Property Division. Com-
panies wishing further information on
this equipment should send their request,
along with a statement of their specific
merchandise lines, to the division’s near-
est regional office.

Procurement offices are located at 76
Ninth Avenue, New York 11, New York;
Room 300, 209 South LaSalle Street, Chi-
cago 4, Illinois; 1229 Twentieth Street,
N.W., Washington 25 D. C.: 30 Van
Ness Avenue, San Francisco 2, Califor-
nia; Park Square Building, Boston 16,
Massachusetts; 10 Forsyth Street Build-
ing, Atlanta 3, Georgia; 2605 Walnut
Street, Kansas City 2, Missouri; 2005
Fifth Avenue, Seattle 1, Washington:
Faller Building, 8th and Walnut Streets,
Cincinnati 14, Ohio; Exchange Building,
7th floor, 1030 Fifteenth Street, Denver
2, Colorado; 609 Neil P. Anderson Build-
g, Fort Worth 2, Texas.

* % %

O'LEARY HEADS WPB RADIO & RADAR
SECTION IN NEW ENGLAND

Frederick A. O’Leary has been named
chief of the radio and radar section of
WPB’s New England production de-
partment. Mr. O’Leary, with the WPB
for sixteen months, was formerly asso-
ciated with Raytheon Manufacturing
Company, and the Eastern Company of
Cambridge, Massachusetts. He succeeds
Michael Scott, who has been commis-
sioned in the U. S. Navy electronics di-
vision, Office of Procurement and Mate-
riéls, Washington, D* C.

* *

FCC AUTHORIZES EXPERIMENTAL
AT&ET NEW YORK-BOSTON STATIONS

The Federal Communications Commis-
sion has extended conditional grants for
construction by the American Telephone
& Telegraph Company of two experimen-
tal Class 2 stations, using twelve bands
of frequencies from 11 to 23 megacycles,
in the u-h-f and v-h-f ranges. The sta-
tions will be located in New York City
and Boston, terminal points of a proposed
wideband, point-to-point radio repeater
circuit capable of relaying telegraph and

telephone  communications, frequency
modulation, facsimile or television broad-
casting.

The stations have been authorized for
unlimited time operation, with power of
10 watts, in the following frequency
bands: 1,914,040 kc to 1,929,960 k¢ ; 1,974,-
010 kc to 1,985990 kc; 2,193,900 kc to
2,206,100 kc; 2,253,870 kc to 2,266,130 kc:
3,993,000 kc to 4,007,000 kc; 4,052,970 kc
to 4,067,030 kc; 4,292,850 kc to 4,307,150
ke; 4,352,820 ke to 4,367,180 kc; 11,489, -
250 ke to 11,510,750 kc; 11,689,150 kc to
11,710,850 kc; 12,288,850 kc to 12,311,150
ke; 12,488,750 k¢ to 12,511,250 ke, in-

clusive.
* k¥

APCO CONFERENCE IN SEPTEMBER
The eleventh annual national conference
of the Associated Police Communication
Officers will be held at the Commodore
Perry Hotel, Toledn, Ohio, September
18, 19 and 20.

4 e COMMUNICATIONS FOR JULY 1944

SIGNAL CORPS AWARD TO
DR. BEVERAGE

The U. S. Army Signal Corps’ Certifi-
cate of Appreciation was awarded re-
cently to Dr. Harold H. Beverage, asso-
ciate director in charge of communica-
tions research of RCA Laboratories.

The certificate cited Dr. Beverage’s co-
operation in the installation of the Signal
Corps’ radioteletype circuit in the North
Atlantic route.

¥k %

REHFELDT AND HOLUBOW WITH
ELECTRONIC ENGINEERING CO.

E. J. Rebfeldt, formerly with Thordarson
as manager of export sales and as adver-
tising and sales promotion manager, has
joined Electronic Engineering Company,
Chicago. Plant is at 735 \Vest Ohio
Street, Chicago 10, and branch office at
5200 West Chicago Avenue, Chicago.
Mr. Rehfeldt will be in charge of plan-
ning and production. The company is
specializing in the manufacture of elec-
tronic equipment such as transformers,
chokes and wave filters.

Harry Holubow, also formerly with
Thordarson as design and research en-
gineer, is chief engineer of EEC, and J.
S. Cislak' is sales manager.

E. J. Rehfeldt

Harry Holubow

ALFRED A. GHIRARDI MARRIES

Miss Evelyn Reilly of New York City
and Long Island was married recently to
Alfred A. Ghirardi. Mr. and Mrs. Ghi-
rardi are now residing in Arizona.

wWWW. americanradiohistorv.com

WPB SEEKING FARM
BATTERY PRODUCTION

Every effort is being made to increase
the supply of farm radio batteries, the
WPB has announced, even though they
compete with military batteries for pro-
duction facilities. The WPB position
was made known at a recent conference
with the dry cell battery and zinc bat-
tery shell industries which were urged
to exert every possible effort to expand
dry cell battery production to meet in-
creasing military and civilian require-
ments. Army and Navy representatives
estimated that military requirements ex-
ceed production of batteries by 30%.

* ok ok

TELEVISION STATIONS OFFER
WAR BONDS FOR SYMBOL

Six of the nation’s nine operating stations
have launched a contest to find a symbol
that best exemplifies the spirit and pur-
pose of television. The event sponsored
by the TBA and the participating tele-
vision stations, provides a $25.00 War
Bond to the viewer submitting the sym-
bol judged by a station to be the best, and
a $50.00 War Bond to the national win-
ner.

Stations participating_include WRGB,
WABD, WPTZ, WBKB, W6XAO and
W6XYZ.

The symbol selected will be adopted by
the TBA as its official trademark. The
contest closes on July 31.

* ok ok

RMA PARTS GROUPS ORGANIZED

For consideration and action on problems
of each major group of RMA parts man-
ufacturers, sectional organization of
twelve parts groups has been completed.
Included are two new sections, the vibra-
tor section and the special product sec-
tion, the latter including parts manufac-
turers not specifically covered by the
other eleven sections.

The twelve sections and their respec-
tive chairmen are: capacitors—Paul Het-
enyi, Solar Manufacturing Corp., New
York, N. Y.; coils—Leslie F. Muter,
The Muter Company, Chicago, Illinois:
fixed resistors—J. H. Stackpole, Stack-
pole Carbon Co., St. Marys, Pa.; instru-
ments—R. L. ‘Triplett, Readrite Meter
Works, Bluffton, Ohio ; sockets—Hugh H.
Eby, Hugh H. Eby, Inc., Philadelphia, Pa.;
special products—W. R. MacLeod, King
Laboratories, Inc., Syracuse, N. Y.;
switches—Robert A. O'Reilly, Oak Manu-
facturing Company, Chicago, Ill.; trans-
formers — James M. Bennan, Jefferson
Electric Company, Bellwood, Illinois ; vari-
able condensers—Russell E. Cramer, Radio
Cendenser Company, Camden, N. J.;
variable resistors—H. E. Osmun, Centra-
lab, Milwaukee, Wisconsin; vibrators—
Ray F. Sparrow, P. R. Mallory & Co.,
Inc., Indianapolis, Ind.; and wire—R. G.
Zender, Lenz Electric Mfg. Co., Chicago,
IHinois.

* k%
FAIRBANKS NOW JOBBING DIVISION
SALES MANAGER FOR
CORNELL-DUBILIER
Dan Fairbanks has been appointed job-
bing division sales manager for Cornell-

Dubilier Electric Corporation, South
(Continned on page 66)
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HERMETIC SEALING

a type for every requirement

P

May we cooperate with you on design savings for your application . . . war or postwar

150 VARICK STREET 7 NEW YORK 13, N. Y.
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Interphone Eqmpment
and Component Purts

CORD CD-318-A

NOW IN PRODUCTION

CD-318-A JK-48  'PL-68
CD-307-A FL-47  “A"Plug
| CD-874  PL54  BC-366
. JK-26  PLS5  BC-347-C
PE-86  SW.141
S JB47  TD-3

A_r_R;ADIO AND TELEVISION CORPORATION
~ 1038 W. VAN BUREN ST.,, CHICAGO 7, ILL.

During peacetime, as the World’s largest loop
aerial manufacturers, our job was to build the
highest “Q’ loop for every size and kind of
radio receiver. If you make midgets you get
the same DX Isoso-loop quality that goes into
the large consoles. All of our present day
efforts are devoted to making DX Xtals but we
would like to discuss your post war receiver
plans with you.

DX CRYSTAL CO.

GENERAL OFFICES: 1200 N. CLAREMONT AVE., CHICAGO 22, ILL, U.S.A.
TRADE v MARK
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NEWS BRIEFS

(Continued from page 64)

Plainfield, New Jersey. Mr. Fairbanks
held a similar position for the past twelve
years with the International Resistance
Company of Philadelphia. He will make
his headquarters at the company’s New
Bedford, Massachusetts, plant.

* % %
RCA COMPLETES ONE MILLIONTH
ARMY CRYSTAL

One million X crystals have been manu-
factured by RCA Victor’s manufacturing
division at Camden, New Jersey, for in-
stallation in U. S. Army Signal Corps
equipment. To commemorate this event,
the millionth crystal was placed in a gold-
plated container and presented to Colonel
Eugene V. Elder, commanding officer of
the Philadelphia Signal Corps Procure-

ment Division.
¥ ok %

R. M. HILL AND G. GRAY FORM
SWITCH MANUFACTURING CO.

The formation of Grayhill, a manufactur-
ing company for the engineering and pro-
duction of mechanical and electrical
switching devices for electronic and air-
craft industries, has been announced by
Ralph M. Hill and Gordon E. Gray.
General offices are at 1 North Pulaski
Road, Chicago 24, and manufacturing
facilities at LaGrange, Illinois.

W. S. Lewis is general manager and
chief mechanical engineer. Arnold Was-
sell 1s in charge of the design and-pro-
duction of the plastic parts used in the
company’s products.

A four-page bulletin, which illustrates
and describes the roto-switch and snapit
switch now being made by Grayhill, is
available on request.

* * *

GENERAL RADIO WINS
THIRD WHITE STAR

The third white star has been added to
the Army-Navy “E” flag of the General
Radio Company, Cambridge, Mass.

* % %
TBA GAINS NEW MEMBERS

The Theatre Guild and RKO Television
Corp. have become affiliate members of
the TBA.

x k%

GALVIN PREDICTS POSTWAR F-M
AND TELEVISION IMPROVEMENTS

The improved use of f-m and the gen-
eral use of television by the public in the
early postwar stages was predicted re- |
cently by Paul V. Galvin, former RMA |
president and president of Galvin Manu-
facturing Corp. Mr. Galvin stated that
television will be as great an industry as
radio; while f-m will also be more com-
mon, because of the broadcast chains’ new
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" Corporation of America, Camden.

policy of sending their chain programs
out through f-m channels.
£ x %
RCA APPOINTS
GLENN HENRY OF WPB

Glenn Henry has been named head of the
sound and industrial department of Radio
Mr.
Henry recently resigned from his post as
chief of the audio and industrial section

' of WPB’s radio and radar division.

-

* k%
UTAH WINS WHITE STAR

A white star for their “E” flag was
awarded recently to Utah Radio Prod-

¢ ucts Company, Chicago.
* * *

e T

COL. CUNNINGHAM RETURNS
TO UNITED AIR LINES

Following an absence of more than two
years, while he was on active duty with
the Army Air Forces, Colonel J. R. Cun-
ningham has returned to United Air
Lines where he is resuming his activities
as director of communications.

* * ok

THREE COMPANIES RECEIVE ARMY
SIGNAL CORPS CERTIFICATES

' Major General Harry C. Ingles, Chief
. Signal Officer of the U. S. Army, recently

presented the Signal Corps’ Certificate
of Appreciation to RCA Communications,
Inc, the American Telephone & Tele-
graph Company, and to the I. T. & T.
subsidiaries : Mackay Radio & Telegraph
Company, Inc., and the Commercial Cable

. Company.

RCA Communications executives receiving
the Signal Corps' Certificate. Left to right:
Maj. Gen. Harry C. Ingles, Chief Signal
Officer, U. S. Army; the late William A.

Winterbottom, former vice-president and

general manager of RCA Communications,

and Lt. Gen. James G. Harbord, chairman
of the board of RCA.

* k%

TELEVISION RECEIVER PURCHASES
LEAD IN SAVINGS PLAN

A savings plan of wartime earnings for
peacetime purchases, in operation at the
Franklin Square National Bank, Long
Island, and recently described on a tele-
vision program, showed that a large per-
centage of those using the plan were sav-
ing for television receivers of the $400.00
type.
x %

GENERAL INSTRUMENT
ANNIVERSARY BROCHURE
A 24-page report depicting the progress
of the General Instrument Corporation,
829 Newark Avenue, Elizabeth 3, New
Jersey, during its 20 years of operation
has just been released. [Featured are
various types of capacitors made by G. I,
Army-Navy “E” ceremony, and company
advertisements. A “war’s end” forecast
contest is one of the highlights of the

(Continued on page 70)
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Photograph Signal Corps, U. S. Army

vyou'tL WANT TELEX rRecEivers,T00

WHETHER worn in the din of
battle somewhere in France or in
a library at home, Telex power-
ful, rugged, lightweight, magnetic
receivers deliver dependable
performance.

Magnetic receivers are now
being made in large quantities
according to U. S. Army Signal
Corps specifications, by Telex,

creators of the world’s first wear-
able electronic hearing aid.

Telex experience in supplying
these receivers to the Signal
Corps should be of assistance to
you in any plans you have for
the creation of postwar sound
transmission or communication
devices requiring receivers. Write
and tell us your problem.

Telex Experience Offers:

MAGNETIC RECEIVERS:
Cu. Vol.—Approx. 0.3 cv. in.
Impedance—Up to 5000 ohms.

Sensitivity — 18 dynes/sq. cm. for 10
microwatt input.

Construction—Rugged, stable, using only
finest materials, precisely machined—no

I |E L'

TELEX PARK -
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MINNEAPOLIS -

diaphragm in Telex

receivers.

spacing washers

TRANSFORMERS AND CHOKES:
Cu. Vol.—Down to .15 cu. in.

Core Material —High permeability steel
alloys.

Windings —To your specs. {Limit of six
outside leads on smallest cores.)

PRODUCTS COMPANY

MINNESOTA
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W. J. McGONIGLE, President

FTER completing the biography
of Father Flanagan of Boy’s
Town, and donating the entire

manuscript to Father Flanagan’s Boy’s
Home, Gilson VanderVeer Willets
has recently returned to his home in
San Francisco. GVW is one of our
founders and in his reminiscing letter
recalls those first meetings of the “Old
Time Operators Association,” vith
Peter Podell, Jim Maresca, Sam
Schneider and Bill Fitzpatrick doing
yoeman work in the new born organ-
ization. Gilson has since its inception
been chairman of the San Francisco
chapter of VWOA and can be reached
by interested West Coast veterans at
1434 Twenty-sixth Avenue, San Fran
cisco, Calif. . . . We are deeply inter-
ested in getting some more material
about those early days of VWOA to
be included in our Twentieth Anni-
versary Year Book. Yes, Jim Mares
ca, Fred Klingenschmitt, Ben Becker-
man, Peter Podell, George Clark,
Arthur  Batcheller, A. Barbalate,
Frank Orth and the other charter
members should be able to supply us
with a complete and comprehensive
story of the birth and early growth of
our Association. What say, let’s hear
from all of you!

R. S. Henery continues active with
RCAC at Port Jefferson where he
serves as the chapter chairman of
VWOA. . . . G. W. Johnstone, life
member and director of news and
special events of the Blue Network
did an outstanding job at the Republi-
can National Convention. After a
short rest he went back to Chicago
with a large staff to cover the Demo-
cratic Convention proceedings.

Dr. F. A. Kolster of radio compass
fame 1s back in New York after some
years on the West Coast. . . . When
last heard from, life member Captain
C. H. Maddox, one of the earliest of
Navy radio pioneers, was in charge
of a submarine flotilla in the Pacific.
Good news coming back from those
parts shows that he is doing his bit to
introduce Tojo to Davy Jones. . . .
Major W. S. Marks, Jr. is now at the
Camp Coles Signal Laboratory at Red
Bank, N. J. . . . R. S. Palmer i; a
partner in the firm of Palmer and

6§ e COMMUNICATIONS FOR JULY 1944

RCA BUILDING, 30 Rockefeller Plaza, New York, N. Y.

Hal Styles, chairman and co-founder of the
VWOA Los Angeles chapter, who is run-
ning for Congress as a Democrat, represent-
ing the I5th Congressional district in
California.
®

West Radio Equipment Company of
Seattle, Wash. . . . H. H. Parker, who
served for many years as secretary,
continue to enjoy the healthful climate
of Westchester County, N. Y.

E. K. Price is now stationed at the
Naval Air Station, Floyd Bennett
Field, Brooklyn, N. Y. . . . Edward
G. Raser recently handled a get-to-
gether for the Delaware Valley Radio
Association, N. J. ... Lt. Cmdr. W. S.
Rogers is now stationed in Boston. . . .
Life member Colonel David Sarnoff
is now overseas with the American
Expeditionary Forces doing liaison
work in communications for Supreme
Allied Headquarters.

Lt. Comdr. Edw. Bennett is now sta-
tioned at Norfolk, Va. . . . Fred T.
Bowen works out of San Francisco
aboard a Navy cruiser. . . . Haven’t
heard from Leroy Bremmer, who is
one of the pioneers of the Los An-
geles chapter, lately. Let’s read some
of your experiences of the past few
years LB. Should be printable now
without disclosing anything to the en-
emy. . . . Arthur Cohen, one of the
earliest of oldtimers, is now at the

wWwWWwW . americanradiohistorv.com

GEORGE H. CLARK, Secretary

United States Embassay in Rio de
Janeiro, Brazil. . . . Greetings to C. B.
Cooper our latest life member. We'll
have a write up about CB some time
later when he furnishes the details. . .
Many months have passed since we’ve
heard from George Street, chairman
of the Honolalu chapter since its be-
ginning. He seems to be maintaining
interest in VWOA in those parts how-
ever, for we receive an occasional new
member application from the Pacific.
George has run some very excellent
Hawaiian Dinner-Cruises in the past
and with the large number of Army
and Navy radiome: now ir those parts
he should be able to arrange a bang-
up affair. . . . F. C. Dixon is with the
communications department of Pan
American Airways at Treasure [sland,
Calif. . . . Captain E. H. Dodd re-
cently assumed the duties of Naval
Postal Coordinator at San Francisco.
... R. L. Duncan is stationed over-
seas in the Pacific with the Seventh
Bomber Command. . . . A new and
completely revised edition of Drew’s
Questions and Auswers for Commer-
cial Radio Operating Exams recently
appeared. The author, our own vet-
eran member, Charles E. Drew. . . .
S. W. Fenton, formerly marine super-
intendent of Mackay Radio in San
Francisco is now in the Washington
office of Federal Telegraph and Radio
Corporation. . . . Captain M. Fernan-
dez is with the 20th Ferrying Group
of the Army Transport Command at
Nashville, Tenn.

Neville Miller, former NAB presi-
dent wrote in recently, saying: “I cer-
tainly appreciate your thoughts of me
and in turn I wish to express to you
and the membership of the Association
my sincere appreciation for all the
kindnesses shown me while with the
NAB. Here’s hoping I shall have the
pleasure of seeing you and the mem-
bers of the Association many times in
the future.” Mr. Miller has recently
accepted an important assignment with
Governor Lehman’s organization and

will  headquarter in Cairo, Egypt.
Best of luck, NM. We in turn deeply
appreciate your grand cooperation

some of the details of which will make
interesting reading in later years.

T TG S —
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| | A highly RELIABLE, FAST and, when necessary,
| MOBILE ad;unct to radiotelegraph communications!
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i Not only can the PFR-443-A, a proud McElroy achievement, be set up to. F
] operate immediately as a stationary unit, but it can be used with equal F
| efficiency in moving vehicles. Requiring little or no maintenance, the t
I PFR-443-A now provides high speed transmission where once it was impos- t
sible because of the bulky and complicated equipment required to perforate |
iy tape. With this unit, accurate tapes can be prepared for transmission at j
el speeds up to 300 words per minute. ‘[.
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A | 108CE  208AE  GIAL-AH
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950 DIFFERENT MOUNTING BRACKETS AVAILABLE

Producing better, more dependable Light Socket Assemblies has long been a
highly developed specialty of ours. Miniature or Candelabra Screw and Bayonet
Type Sockets with brackets of every conceivable shape are made to bring lamp
filaments into desired positions. Drake No. 100 and 200 series are regularly made
to withstand a test of 110 volts rms (or 1000 volts on request) ; 400 and 600 series,
1000 volts rms; 500 and 700 series, 900 volts rms. Both 500 and 700 are under-
writers approved, 500 to AC-DC, 700 for AC receivers with any length of lead

) wire from 2!3” to 4 feet. Huge high speed production
W facilities make possible deliveries of custom built assemblies
:) g éi
o
'._{;h_!uh @ ‘

within 3 weeks! Write us now concerning your immediate
% 4

DRAKE MANUFACTURING CO.

PILOT LIGHT ASSEMBLIES
1703 WEST HUBBARD ST., CHICAGO 22, U.S.A.

PROMPT DELIVERIES ON .-«

P WALSCO

CORD SETS

For Microphones — Exten-
sions, etc.

§ WALSCO

PLUGS, SOCKETS

For Communication Equip-
ment Mfgrs.

g WALSCO

BRAIDED WIRE,

THIN CABLES

For Aerials—Flexible Con-
nections—Remote Con-
trols:

¥ WALSCO
CHEMICALS & ADHESIVES
For The Radio Trade.

* o 5
WRITE FOR FULL wALSC - _M“;'{Z;Zfﬁ"'ﬁen
INFORMATION , Com"'mmcsaclmn s and Radio [ o Colif.
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NEWS BRIEFS

(Continwed from page 67)

brd(;hure: two tickets to the 194? World
Series will be given by G. I. to the first
ten people submitting the correct pre-

diction on when the war will end.
* kX

W. F. KEAN HEADS ANDREW
COMPANY FIELD UNIT

A new division, sproviding field engineer-
ing and allocation service to the f-m and
standard broadcast industry, has been in-
augurated by the Andrew Company, Chi-
cago. Walter F. Kean, formerly with
Western Electric Company in charge of
testing radio and. radar projects, is in
charge of the service.

* k%

CONTINENTAL-DIAMOND BULLETINS

A 12-page bulletin on the design and fab-
rication of laminated and molded phenolic
plastics, and vulcanized fibre parts; and
a 4-page folder on dilectene low loss u-h-i
insulation, have been issued by Continen-
tal-Diamond Fibre Company, Newark 51,
Delaware.

The phenolic plastics bulletin contains
two articles, Design Fundamentals for
Phenolics and Fabricating Laminated
Plastics and Vulcanized Fibre, both of
which are accompanied by photographs,
diagrams, charts and tables. The dilec-
tene folder gives a detailed story on this
insulation plastic, its properties, fabrica-
tion, uses, and physical data.

Three other illustrated bulletins, Dia-
mond Vulcanized Fibre, Dilecto, and
Micabond, which describe Continental-
Diamond non-metallics, have also " been
published.

x ok x
THIRD WHITE STAR
TO FEDERAL MANUFACTURING
The Federal Manufacturing and Engi-
neering Corp., Brooklyn, New York, has
been awarded with the third white star
for their “E” flag.

* k%
TERRILL NOW FAIRCHILD SECRETARY
C. L. Terrill, vice president of the Fair-
child Camera and Instrument Corp., New
York, has been appointed secretary. The
former secretary, James S. Ogsbury, Jr.,
is now in the Army.

* * *

DR. B. B. KNAPP, OF INT. NICKEL,
PRESENTS COPPER DETECTION PAPER
A method for the rapid colormetric de-

termination of copper in a nickel plating
solution was described recently by Dr.

B. B. Knapp, chemist of the Bayonne !

Laboratory of International Nickel Com-
pany, Inc. The method requires the use
of the organic reagent dithizone, and em-
bodies the mixed color principle, which
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rom Trinity for service with the Office

IH§

¥

i

f

I

at1
wills

pifles,

nly involves matching the color of the
nknown with that of a set of standards.
‘he entire determination is carried out in

test tube, and the copper content is
reasured over the range of 0.004 to 0.5

iram per liter.
* %k

YLVANIA EXPERT ELECTED
{RINITY COLLEGE PRESIDENT

.. Keith Funston, formerly director of
urchases for Sylvania Electric Products,
ic, is the newly-elected president of
;. rinity College, Hartford, Connecticut.
ecently appointed a lieutenant comman-
er in the U. S. Navy, Commander Fun-
on has been given a leave of absence

 Procurement and Materiél, Industrial
eadjustment Branch, in Washington,

). C.

* k%

, ORMICA BULLETIN

"I\ 32-page bulletin, What Formica Is, is
eing distributed by the Formica Insula-
ion Company, Cincinnati, Ohio. Photo-

«traphs and descriptive text detail the
itory of formica, from its early labora-
ory experimental procedures to the pres-
nt process of manufacturing, molding
nd machining this plastic material. For-

“laica’s uses in radio, electrical, automo-
ive, chemical, mechanical, and other in-
ustries, are also*given.

V). F. JESTER OF MEISSNER
“WISITS WEST
dden F. Jester, vice president of the
4 Veissner Manufacturing Company, Chi-
ago and Mt. Carmel, Ill,, has just com-
Jleted a tour of radio dealers and dis-
fributors in the middle, south and’ far
vest. Mr. Jester surveyed the prospective
narket for distribution of the new
vleissner radio-phonograph, which is
‘lated for production as soon as con-
/litions permit.

Frank C. Lee, furniture and industrial
ilesigner, has been commissioned by
Meissner to design a series of cabinets to

|rfiouse the new raiiio—phgnograph.

ISRIDGE-CONTROLLED OSCILLATOR
ANALYZED IN G. R. EXPERIMENTER
iThe May issue of the General Radio Ex-
Yberimenter contains an analysis and cir-
-uit diagram of the bridge-controlled os-
Lillator, by J. K. Clapp. Two other arti-
Random Emission Compensation
ind Relative Humidity at Boston, are
“lalso included in Qlis*iSSFe.

{AIRCRAFT ACCESSORIES ACQUIRES

"\BESLER POWER BRAKE DIVISION

The power brake division of Besler Cor-
poration has been acquired by Aircraft

(Continued on page 80)

SPARE PARTS BOXES

Made as per specification—42 B 9 (Int) for shipboard use,
Electrical and Mechanical. Navy grey finish.
Immediate Delivery.

S—

STEEL

WwWWW . americanradiohistorv.com

EQUIPMENT
349 Broadway, New York 13, N. Y.

No. 1025-1

]2’1 x 6I!x 6II

24 STOCK SIZES

Height ‘ Q

Number | Length| Width

1025-1 12 6 6

1025-2 12 9 6

1025-3 12 | 12 6 i

1025-4 12 9 9

1025-5 18 9 6 i

1025-6 18 9 9

1025-7 18 | 12 9

1025-8 18 6 6 4

1025-9 18 | 15 9
v025-10 | 18 | 12 6

102511 | 18 | 15 | 12

-
~
e s

1025-12 18 12

1025-13 18 18 12
1025-15 24 15 12
1025-16 24 15 15
1025-17 24 18 12

1025-18 24 18 15
1025-19 24 18 18
1025-20 24 12 9 I |
1025-23 30 15 9
1025-14 30 15 12
1025-22 36 12 9
1025-21 42 9 9
1025-24 | 42 12 9

WRITE FOR PRICE LIST

No. 1025-11
18 x 15 x 12"
(Partitions extra)

Lkl s R L

COMPANY

Factory: Brooklyn
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A%l/' TWIST TO

CRYSTAL CLEANING

THIS is an actual photogragh of
the centrifugal air drier, or
‘spinner,”’ used in Bliley produc-
tion to facilitate clean handling of
crystals during finishing and testing
operations. Quartz blanks are dried
in 5 seconds in this device which is
powered with an air motor and spins
at 15,000 r.p.m.

Little things like lint or micro-
scopic amounts of foreign material
can have a serious effect on crystal
performance. The “spinner’’ elimi-
nates the hazards encountered when
crystals are dried with towels and
makes certain that the finished
product has the long range re-
liability required and expected in
Bliley crystals.

[y

RIS

This technique is only one small
example of the methods and tests
devised by Bliley Engineers over a
long period of years. Our experience
in every phase of quartz piezoelec-
tric application is your assurance of
dependable and accurate crystals
that meet the test of time.

The result of precision engineer-
ing, painstaking production and
inherent stamina. This is the bat-
tle-tested background you get with
every Cinaudagraph Speaker. If
delivery is slow, please remember
the armed forces have first choice.
Watch  Cinaudagraph Speakers
after Victory!

Ty
iy ‘fﬁ .{ W,‘G’

- Cinaudagraph Spea‘kers, lnc.

3911 5. Michigan Ave., Chicago

o

a4

Export Div.. 13 E. 40th St., New York 16, N. Y.
“Ne Fener Stheaker Made ire all the Wordd ™
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| rectifier so that the voltage may be variel

THE INDUSTRY
OFFERS ... —

FTR 200 KW STATIONS

Short-wave transmitters of 200-kilowatt capacj
are now being constructed for the Office
\Va{ Information by Federal Telephone ap
Radio Corpor;;tion. Newark, New Jersey. The.
units, operating at two locations on the Wel
ans.t of the United States, will augmes |
existing radio coverage of the entire Pacif
area, from Siberia to Australia and fro
Hawaii to India.

It is planned to have the s-w stations
operation early next fall under the supervisic|
of two of the major radio networks.

Peak input for the 200-kilowatt transmitt
will be over 600 kva at 2300 volts.

Two audio amplifiers provide {our pusl}
pull stages to supply audio driving power
the modulator grids. The driver stage ahea
of the modulator is of the low-impedanc
type. Alternating current filament operatic
is ‘used for all the tubes in the modulate |
unit, the starting current being limited by
means of current-limiting reactors. The ir
dividual tubes of the modulator stage are oper |
ated from a single-phase filament supply froy
a three-phase source. The six filament trans |
formers are connected to the three-phas |
source.

The plate supply rectifier is capable of delives
ing 600-kilowatts of direct current at 12,00
volts. A voltage regulator of the inductio
type is used in the primary supply to thil

h

i

from its maximum value to a value 35% lowe;
Each of the plate supply rectifier rack
mounts seven Federal 857 mercury-vapo
rectifier tubes. Six of the tubes in each rac |
are used in a conventional three-phase, full |
wave circuit. The seventh tube on each rac‘.*l
serves as an installed pre-heated spare.

Amplifier and modulator sections of 200-ky
FTR transmitter. Right to left: Three-stag|
a-f amplifier; 7000-v. rectifier and fourth a-

stage wunit; and 3000-v. bias rectifier an
modulator.
* * *
SHALLCROSS FUNGUS-PROOF |
RESISTORS
Akra-ohm fixed wire wound resistors an.
switches, treated with anti-fungus materiall
which meet Signal Corps specifications 71-2202;
are now available from Shallcross Manufactur
ing Company, Collingdale, Pa. !
* * * " y

ALTEC-LANSING
MULTI-CELLULAR SPEAKERS

A multi-cellular speaker, with high and ]ov!
frequency units, that is said to require les,
than 1'% cubic feet of space, has been developed i
by Altec-Lansing Corporation, 1210 Taft Build
ing, Hollywood 28, California. ¥
In the horizontal plane the speaker is saic
to deliver 12 times the area distribution at higl
frequencies as compared to the usual singl
unit speakers of comparable size. Its horizontad),
area of distribution is 60°. In the wvertical’
plane, its area of distribution is 40°, \
In the multi-ceflular high-frequency horn
the voice coil is wound with rectangular alumi
num wire and operates in a magnetic field o
very high flux density, which is supplied by
a recently perfected type of permanent magnet
The aluminum alloy metal diaphragm is saic
to provide mass stiffness and high velocity o
transmission speed at least five times greates
than through paper cnne masterial. This higl

-
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llrequency unit is designed to operate as a
| iston up to frequencies above the limit of
| udibility. The high frequency horn is a multi-
Hellular unit having six cells in a 2 x 3 con-
guration. Each cell covers a 20° solid angle,
shich means a combined area of distribution in
.. he horizontal plane of 60° and 40° in the
‘ertical plane. The high frequency horn is
pvered with a sound deadening material and
tounted in the face of the low frequency unit.
ower from the high frequency unit is supplied
iirough the pole piece of the low frequency
init.
¢ The three-inch voice coil of the low frequency
mnit is also wound with rectangular wire, and
‘perates in a magnetic field of very high flux
lensity, which is supplied by the newly per-
cted type of permanent magnet. The low
lequency voice coil assembly is mounted in
15" stiff paper cone resonant at 38 cycles.
| The input impedance of the duplex speaker is
[) ohms and a dividing network of the con-
| ant impedance type is used with a crossover
lrequency of 1200 cycles for separating the
tower for each unit. This crossover point per-
iits the horn to adequately load the high
Jequency unit down to a point where little
ower is being transmitted. It also eliminates
ny tendency to produce distortion effects as
ell as prevent damage to the high frequency
nit.
y The speaker is available separately or mounted
1 a walnut finished cabinet. The cabinet pro-
ides eight cubic feet of air space. Special
ibinets for ceiling and sidewall mounting are
sailable on request. A small compact 60 db
ain amplifier with 15-watt output is also
lvailable for driving the speaker.

GRINDING IT OUT L
FOR VICTORY ;

* *

'CP TUBE TESTER

i tube tester, model 314, for testing octal,
I ctal, bantam jr., miniature, midget and all
Jrorn tubes has been produced by Radio City
i roducts Company, 127 West 26th St., New
ork 1, N.Y. The filament voltage switch is .. . —
\ksigned to test all present filament voltages Precision grinder—a ‘‘cog’” in the
'om 1.1 to 117 volts. Remler tool room which is equipped
Lever type switching individually controls with complefe facilities
ach tube prong, checks roaming filaments,
 ual cathode structures and multi-purpose tubes.
eparate plate tests on diodes and rectifiers.
leon short tests indicate leakage between any

wo elements while the tube is hot. Rectangular THE SUM o F SMALL Jo BS we"

. eter, 434", has “poor-good” scale.
U0 Supplied in oak carrying case with handle .
" r portable or counter use. Size, 1474' x 13" x done GddS UP to the mlgth eﬂ:ort neces- pLUGs &

e A pounds 7 sary to achieve the long hard march to CONNECTORS
| victory. Remler’s contribution to the Signal Corps and
common task is the manufacture of com- | Navy Specifications

plete sound transmitting systems, radio

o VYBEE: Bl
50-A 61 74 114 150
. . . plugs and connectors. Twenty-five ey & N e
. . . 55 63 77 120 160
years of experience in electronics and ¥ oo i Foe 24

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
61 76 61 76 41 76

plastics plus complete modern facilities

for planning, design and manufacture

are at the disposal of prime contractors.

Further assignments welcome.

P 62 77 62 77 62 77
Wire or telephone if we can be of assistance 63 104 | 63 104 | 63 104

GENERAL ELECTRIC FORMEX WIRE A -
lormex ribbon-rectangular magnet wire, avail-
Jble in shapes as thin as 0.004”’, has been an- REMLER COMPANY, LTD. 1361 NAFN ]
jounced by G.E. The new Formex, being . - o. 2
hade for the war program, is one-fourth the | 2101 Bryant St. - San Francisco, 10, California
ze heretofore considered the low limit for Other Designs to Order
thickness of this wire.

| Because of its thinness, Formex ribbon-
.ctangular wire can be applied where round
“ire previously had to be used.

* *

POTTER & BRUMFIELD RELAYS

T'wo relays, the KR, for applications where size R E M L E R

nd weight are important factors, and the KL, )

_rith apgroximately twice as much coil space SlNCE 1918

nd a larger numbc;ir %f %olis th‘;thhe ﬁK]Ié . . )
i Series, are being made by Fotter rumfie ] . é 2 5

1fg. Co., Inc., 104 North First Street, Prince- 'gﬂlloanculi g OmmalllCdflOIl gat}ﬂment

on, Ind. KL relays will operate on values as

Hw as .2 watt.

' Unless otherwise specified, contacts are fine

(Continued on page 74)
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You’ll Like These
Heavily Silver Plated

TURRET LUGS

FIRST—they’re easy to use. Just
swage them to the board, and in
a jiffy you have good firm Turret
Terminals.

£

SECOND—they’re convenient to
solder to and provide perfect con-
tact. Sufficient metal is used in the
Lugs to give them strength, but
not enough to draw heat which
would increase soldering time.

THIRD —they’re readily available.
Turret Lugs to meet a wide range
of terminal board thicknesses are
n stock.

L O

Write, phone or wire orders to

CAMBRIDGE “/4enwconce CORP.

443 CONCORD AVE. CAMBRIDCE 38, MASS.

s

Products of ‘‘MERIT” are passing the test

Complying .with the most exacting  requirements for precision
workmanship and durable construction, MERIT has established
its ability to produce in quantity and deliver promptly—

Transformers ¢ Coils * Reactors ¢ Electrical Windings of All Types for
Radio, Radar and Electronic Applications.

Today these dependable MERIT precision parts are secret wea-
pons; tomorrow when they can be shown in detail as MERIT
standard products you will want them in solving the problems of
a new electronic era.

Hlustrated: High Voliage Transformers A-2123 (small) and;':
A-2124, Designed for high altitudes. Oil-filled and Hermetic sealed.+

MERIT COIL & TRANSFORMER CORP.
311 North Desplaines St. ) CHICAGO 6, ILL.
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' THE INDUSTRY OFFERS ...~

: (Continued from page 73)

silver, rated at 3 amperes 110 v. 60 ¢. non-in
ductive. Contact arrangements up to and in
cluding double-pole double-throw. KRD-4 typ
is 1 11/16” long, 1 % high, 1 3/16” wide, no-
including mounting stud; weight, 134 to .
ounces. Designed to mount in two holes 7/16%
center to center. One hole 3/16" diameter ¢,
accommodate a projecting lug and the othel
approximately .140” diameter for a 6/32”’ mount
] ing stud.

.KLD-I is 1 13/16" long, 1 13/16" high, 1 13/16* 4
| wide; weight 3% to 4 ounces.

* ® %

|
‘ KR Relay
i

PECK AND HARVEY TABLE.-TYPE
CONTINUOUS PRINT DRYERS {

An electrically heated dryer in two sizes
handling blue or black and white prints of 26
and 44" width, has been announced by Peck anc|
Harvey, 4327 Addison Street, Chicago 41, Ill}
In addition to standard heat regulation, thy
dryers, “B-8,” are also equipped with variabl
speed dr;vq motors and controllers, This is sai(] '
to permit instantaneous speed changes over i/
range of 6" to 3%’ a minute. On the 26’ drye: |
14 amperes are said to be consumed on 1i/
volts, 7 amperes on 220 volts; on the '’ dryer |
23 amperes on 110 volts, 12 amperes on 22|
volts. |
The 26" dryer, 110 volt a-c or d-c, is 4001
long, 28” wide, 13 high. The 44" dryer, 1
volt a-c or d-c, is 58" long, 28" wide, 13" high |

KATOLIGHT REVOLVING
FIELD GENERATORS

Revolving field generators, Katolight type, for|
5, 10, 15 and 25 kw, in 4 pole (1800 rpm) anc
5, 10 and 15 kw, 6 pole (1200 rpm) are now
available from Kato Engineering Company
Mankoto, Minnesota. Can be furnished as in
dependent two-bearing generators suitable for
belt or coupling drive or as single bearing gendl
erators designed to fit standard SAE engin
bell housing. Voltage regulation is said to b
approximately 10% with 2 cycle speed changel

Stator is built up of 26 gauge dynamo-gradis
core plate sheet steel laminations. Coils art
form wound. Stators and rotors are preheatec
and dipped and baked in insulating varnish.

Rotor consists of pole pieces punched integra.
with each other from a single piece of 26 gaug:
dynamo-grade core plate sheet steel. PoluD
laminations are stacked under pressure anq
riveted together. Shaft is removable.

Cooling air of generator is supplied from i
blower type cast aluminum fan of the split typt #
which clamps onto the shaft. Machines ari
furnished with amortisseur or damper winding E
for parallel operation of two or more generatoys| F

- *  *
&

WHITE UNIVERSAL BRIDGE

A universal bridge affording measurement ¢
resistance, capacity and inductance, is noj
available from W. R. White Research, 6
Boylston Street, Boston 15, Mass.

Resistance range is from 10-4 to 1010 ghms
Accuracy is said to be 1 ohm to 1 megohm ;
within 4%, below 1 ohm and from 1 megohn |
to 100 megohms within 1%. Above 100 meg
ohms the error is said to increase to 5%.

Capacitance range is from 10-6 to 100 micro
farads. Accuracy is said to be 100 mmifd &

3
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1 mfd within %%; other ranges. within 2%.

Inductance range, with no d-c flowing, is from
10-6 to 100 henrys. Accuracy is said to be
100 mh to 1h, within 1%; other ranges, within
2%. With superimposed d-c, the range is
.1 to 100 henrys; accuracy, within 2%.

Inductance of iron cored chokes and trans-
formers can be measured with up to 500 ma
of d-¢ flowing. Facilities for measurement of
frequency, Q and power factor are included.
The bridge contains a 1-megohm resistance
decade in steps of one ohm.

* B ¥

JONES BARRIER TYPE TERMINAL STRIP

A barrier type terminal strip for connections
both above and below the mounting surface
has been designed by Howard B. Jones Co.,
12460 W. George Street, Chicago 18, Illinois.

It is identified as the “Y” type terminal. 1= =0r r \
Mounts on standard barrier strips and permits i r..J {
a screw connection above the panel and a | J ) J_

solder connection below.

The Y type terminal is made for the 140, 141

and 142 series barrier strips. p
Bakelite body is of BM 120 compound accord-

ing to Navy specifications 17P4 and the Y

terminal is made of brass, tin plated.

HICKOK VOLT-AMP-WATTMETER

4 A tester, model 900, that is said to operate at
an extremely low range of 0-20 watts as well
as the high range to 2000 watts has been pro-

.« duced by Hickok Electrical Instrument Com-
pany, 10529 Dupont Aveaue, Cleveland 8, Ohio.
Tests all electrical appliarces from bell trans-
formers and clocks to electric ironers and
ranges operating on the 220 volt, three. wire
. Edison system. Measures actual load values of

. volts, amperes, and watts. Overall dimensions
are 9%” high, 634"’ wide, 3"’ deep; weight 8%
pounds; meter 4”7 square.

.

The CE-29 is of short, sturdy construction and is
particularly sensitive to blue and violet light. It
is,therefore, parti,é_ularly useful with light sources

rich in.violet, blue-and green light. In many ap-
| plications this tube will possess advantages even

2OCGYIATTS
26 AW

1003w
3ar
SO0 WAT

6.5 AMFS

| with light sources which produce considerable red
l and infra-red light. Though the CE-29 is not sen-
‘l sitive to.red and infra-red light,; its basic sensitivity -

SN

on an energy basis is at least ten times. that of

tional red sensitive photqtubés,

-

i .| . 5

Nt : i ‘RMA spectral sensitivity des-

| DU MONT WIDE-RANGE f\ = ik ignation is S-4. CE-29 uses
. OSCILLOGRAPH 2 R
\ ! octal 5-pin base, interchange-
A portable oscillograph, model 248, suitable for g 27 )
Il lab or production-test purposes is now being g 4 able with other similar tubes.
4 produced by Allen B. DuMont Laboratories, > L8 >
W Inc., Passaic, N. J. Oscillograph and a power g s 1 - Send for bulletin PC-15 giving‘
| supply are com}f‘:}tx:ted by a 6-]foot _pl}:xg-g(]) v B4 AR
shielded  cable. e power supply weighs : it 3 :
| pounds; oscillograph, 30 pounds. Units each : . : com_plgte 'eChnGOI- data.

i measure 14'x18"x21". L o
This instrument reproduces either transient

. or recurrent phenomena. Also accommodates

| phenomena of inconstant repetition rate. The

accelerating potential applied to cathode-ray

Il tube is said to be great enough to permit study ;
: of extremely shorlt( pulses Wlt.lll lj?wf repetition .
|| rates. Timing markers are available for quanti-
tative or calibration purposes. CHICAGO OFFICE GENEVA, ILL. NEW YORK OFFICE
Oscillograph also features wide band vertical 903 MERCHANDISE MART' 265 W 14fh ST
axis amplifier usable to 10 mc. Delay network | -

(Continued on page 76)
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A dependable direct-reading instrument for deter-

mining the () or the ratio of reactance to resistance,

of coils. Used in design and production engineering

of Radio and Llectronic equipment.

Determines effective
tnductance or
capacitance

Condensers

and other components readily measurable.

BOONTON, N. J.

‘g BOONTO RADIO

L¢

DESIGNERS AND MANUFACTURERS OF THE Q" MEYER ... QX-CHECKER

2% a‘/&_%

. .. FREQUENCY MODULATED SIGNAL

GENERATOR . . . BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT ‘READING TESY INSTRUMENTS

you want

® CRYSTALS
® CABLES

(!

® HARNESSES
@ ELECTRONIC

ASSEMBLIES

® CABINETS

Telephone Peru, Indiana

151

Serving the Radio and Electronic Industries with precision engineered products.

Wm.T. Wartace Mre. Co.
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(Continued from page 75)

observation of

in  vertical channel permits

entire wave shape of short-duration phenomena.
Also has a trigger output signal for ‘‘synchro-
application

scope”’

TRIGNITROL ELECTRONIC SWITCH

An electronic switch designed to supersede me- \
chanical switching on capacitor welders, has |\
been developed by Electronic Power Cgompany,
Inc.,, 67 Seventh Avenue, Newark, N. J. The
switch, known as the Trignitrol, is said to
provide an instantaneous peaked discharge that
welds with minimum damage to metal grain |y
structure and no burning of surrounding metal. |
Further, the total capacitance required is sub-
stantially reduced. :

The Trignitrol utilizes the Trignitron, af\
mercury pool conduction tube, fired capacitivelyd
by a low power trigger circuit. The control
circuit must be reopened before the Trignitrol
will recycle but speed of operation is only |
limited by the condenser recharging intervals.

Power supply is standard 110 or 220 volt, €0
cycle a-c.

This device and the Trignitron are licensed |
for exclusive use in welding equipment under
the U. S. Pat. 2,287,541.

NIGG FASTENER STUD

A fastener stud with an adjustable range of
nearly one-half inch, has been developed by |
Nigg Engineering Co., Covina, California.

The fastener stud is said to accommodate
total sheet thicknesses from .021”" to .500", yeti’
locks and unlocks with only a quarter turn. ?
The adjustment is controlled by a central screw
which moves a sliding crosspin sleeve through
a range of .471”. The adjustment is made from
the outside to any desired tension and locking
torque.

All outside measurements of the fastener
stud conform to standard dimensions, making|
it replaceable with all snap or spring type|
fasteners now in use.

Samples of the -5 oval and flush head and -7
flush head sizes and installation data are avail-
able to manufacturers.

CABINETS FOR PIN GAGE USERS \
Cabinets furnished with precision pin sets, "

number drill, letter drill and fractional sizes,
have been announced by United Precision
Products Company, 3524 West Belinont Avenue,
Chicago 18, Illinois.

Cabinets have drill sizes 1 to 60, letter drill
sizes A to Z, (86 pins) and fractionals 1/64"
to 1’ in increments of 1/64”.

Size, 978" wide, 15%’’ long and 4%’ high.

IDEAL METAL ETCHER

A 4-ounce metal etcher has been developed by
the Ideal Commutator Dresser Company,
Park Avenue, Sycamore, Illinois.

Depth of mark is controlled by etching heat |}y
and speed of writing. Four etching heats are
120, 240, 420 and 700 watts.

In addition to the standard four-ounce etch-i
ing tool, a small two-ounce tool is also avail-
able for marking thin delicate parts. Overall
size, 7% "x5%"x8%’*; weight 16 Ibs.

% w* @

FEDERAL U-H-F SIGNAL GENERATORS'

U-H-F laboratory type signal generators for!
from 7.6 to 330 megacycles have been announced i}
by Federal Mfg. & Engineering Corp., 2114
Steuben Street, Brooklyn 6, N. Y. Frequency 1)
calibration is said to be accurate to plus or
minus 2%; voltage output is said to be con-
trolled by calibrated attenuator network for'
control of from 1 to 20,000 microvolts.

Output is arranged so that an internal source -
of modulation at a frequency of 1,000 cycles
may be used. Or. by use of an incorporated
switching arrangemeunt, external sources of}
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« jodulation may be used between 30 cycles and
11,000 cycles, adjustable from 0 to 60%, in.
licated by a direct-reading modulation meter.
| Circuit-switching device is said to make it
lpssible to modulate’ the generator from an ex-
“rnal source, with a pulse modulation having
Leep wave fronts and extending in rapidity
.;B pulses of about 20 microseconds.
| Stabilized power supply incorporated in the
_hit for operation at either 115 volts or 230
“olts a-c; 40 to 60 cycles, single phase.

" Enclosed in walnut cabinet, weighs less than
o pounds. Supplied with 3 foot coaxial output
Whble of 75 ohms impedance; fixed 10:1 attenu-
lion reduction unit, special terminal unit,
diapter plug. line cord, extra blank plug-in

vil form, spare pilot lamps, fuses, and one set
¥ 4 operating tubes.
34-CS1 and 804-CS2.

Models are known as

*

""HARCO STEEL ANTENNA TOWERS

lour-foot square steel sections for antenna
pwer use, have been designed by the Harco
Hteel Construction Company, Elizabeth, New
Versey. )
|| The four-foot sections are six feet in height,
flach six-foot sectional square
founds.
| A thirty-foot tower weighing 596 pounds, less
the base, ladders, boom and platform, occupies
W packing space of only eight cubic feet. A
L fty-foot tower, 998 pounds, occupies fourteen
fubic feet and a one-hundred foot tower, weigh
12 2154 pounds, occupies thirty cubic feet.
Three men can erect the thirty-foot tower in
svo hours, according to Harco experts.
i Each Harco tower includes in its equipment,
ase, fittings, turnbuckles, guys, ground an-
‘hors, boom, winch, platform, platform frame.
‘he top platform measures four by eight feet.
I The towers. known as Bantam King, are said
o be suitable supports for f-m and u-h-f
Jadiators, rotary or stationary beam and array
Antennas. etc.

WYLON SHEETS

| Nylon sheets, recently produced by DuPont,
‘have been fabricated into special coil supports
yy Frintloid Inc., of 91 Mercer Street, New
Jork 12, N. Y. It is expected that when the
L upply of Nylon becomes sufficient for all needs,
't will make its appearance in the form of
L ods, sheets and tubes.
!’, * * »

« "RCA MULTIPLIER PHOTOTUBES
“UMAND HI-MU TRIODES

Il 9.stage, electrostatically focused, ultraviolet-
ensitive multiplier phototube, 1P28, and a
" iniature duplex-diode high-mu triode. 6AQ6,
ave been made available by the RCA Victor
division of RCA. )
' The 1P28 has the same size and general

(1 appearance as the 931'A but is constructed

weighing 112

MICROPHONES

The extent of our line is but partially illustrated in this ad-

vertisement. Our current production is now being utilized

in essential services. Soon, however, there will be Electro-

Voice Microphones available for civilian use...and these

will be described fully in subsequent advertisements.

In our South Bend laboratory, we have complete facilities

for accurate frequency checking, harmonic wave analysis.

measurement of ambient noise. etc. Electro-Voice Micro-

phones reflect painstaking care in design and construc-
tion by superior performance in the field. They serve you

better .

. . for longer periods of time.

It your present limited quantity needs can be filled
by any of our Standard Model Microphones. with
or without minor modifications, we suggest that
you contact your nearest radio parts distributor.

ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND, INDIANA

13 East 40th Street,

Export Division:

New York 16, N. Y. — U.S. A Cables: ARLAS

with a special glass bulb which transmits
radiant energy in the ultraviolet region down
to about 2000 angstroms.

The 6AQ6 is similar to the metal type 6Q7,
but requires only half the heater current and
has appreciably lower grid-cathode and plate-
cathode capacitances. Designed for use as a
combined detector, amplifier, and automatic-
volume-control tube.

- -* *.

GIRDLER H-F HEATER

Automatic high frequency equipment for pre-
heating of plastic preforms has been produced
by the Thermex division of the Girdler Cor-
poration, Louisville, Kentucky. Known as the 2-P
Therinex, it operates at 25 to 30 megacycles.
Using 230-volt, 60-cycle, single phase current
this model is said to have an output in excess
of 3400 btu per hour. Measures 28”7 x 28",
47" high; weighs 614 pounds.

Closing of preform drawer turns on the
power and timer. At the end of the prescribed
time, which may be anywhere from 5 to 10
seconds up to 2 minutes. a red indicating light

wWwWWwW. americanradiohistorv.com

goes out, operator removes tray, and unloads
preforms into mold cavities.
- * -

EUTECTIC WELDING ROD

A gas welding rod, 195, for repairing zinc base
die castings, is now being marketed byEutectic
Welding Alloys Company, 40 Worth Street.
N. Y. 13, N. Y.

The rod has a lower melting point and a still
lower bonding temperature than the original
alloy. The improved rod is said to be easier to
build up with, and matches the hardness of

the die castings.
* *

S-D IMPULSE-INITIATED TIMER

An impulse-initiated timer, 3%5”x3%"x3%",
has been introduced by Struthers-Dunn, Inc,
1321 Arch St., Philadelphia 7, Pa.

Known as the type PSEH-1 timer, it is made
in both a-c and d-c types. The adjustable
timing range is 20-to-1, and the mechanism is
immediately recycling. A built-in double-pole,

(Continued on page 78)
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MODEL 79-B
SPECIFICATIONS: L
FREQUENCY: continuously variable 60 to 100,000 cycles. |
| 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 4
r.f. carrier below 100 mc. s |
MISCELLANEOUS: Displaced sync output, individually calibrated frequency and S
pulse width dials, 117 volt, 40-60 cycles operation, size 14"x10"x10", ’

wt. 31 Ibs.

Price: $295.00 F.O.B, BOONTON

Delivery on priority '

MEASUREMENTS CORPORATION

BOONTON - NEW JERSEY

/s EXCEPTIONAL PERFORMANCE

INSULINE has been awarded the Army-Navy “E” for exceptional
performance in the production of Radio-Electronic Products.

We are resolved that this honor shall be answered with stepped-
up production . . . with new records of exceptional performance
worthy of the trust placed in us by the Armed Forces.

4”“"9 rhead! Though engaged in vital war work,

Insuline is looking ahead. We are
gearing our organization for the post-
war requirements of the Radio-Elec
tronics Industry.

Write for 48-page Catalogue.

NSULINE

"CORPORATION OF AMERICA

INSULINE BUILDING - LONG ISLAND CITY, N.Y.
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THE INDUSTRY OFFERS ...-

(Continued from page 7

double-throw auxiliary relay provides a variet:
of circuit arrangements common to, Qr isolates
rom, the control circuit.

Timers can be supplied for a-c operation of
110 v, 60 cycles or 25 cycles; 220 v, 60 cycles o
2> ¢ycles; or for d-¢ operation at any specifis
voltage from 6 to 120 volts.

FTR 25-KW INDUCTION HEATING UNIY

A 25-kw Megatherm induction heating uni
particularly adapted to high speed inductio
surface hardening of such parts as bearing sur
faces, .cam faces and gear tooth contours, ha
been introduced by the Industrial Electronie!
Division, Federal Telephone and Radio Corpora
tion, Newark, New Jersey.

The unit is designed to deliver 25 kw o
output continuously at frequencies adjustabl
within a 2 to 5-million cycle range. The powe |‘
factor of Megatherm is said to be 95%. i

The unit measurfs*4’x4’x7’ !

*

F
CONTINENTAL CE-306

A gas-filled grid control tube, CE-306, has bee
announced by the Continental Electric Com
pany, Geneva, Illinois. The control tube o
thyratron is rated at 6 amperes continuou|
load; peak forward volts (max.) 750; peak in

verse volts (max.) 1250. Height is 94"
diameter, 2",
r it . e m
|- SR G
.&1. : e et ; :

1 -\“‘
e

4« & »

TRAV-LER CHEST SET

A chest set consisting of a chest unit, equippes

i with a switch; junction box; twa cotton web

o
bing straps; and two cords for connecting |
throat or a lip mike to a transmitter, is beinj
manufactured by the Trav-ler Karenola Radi~|
& Television Corporation, 1036 West Van Bureil
Street, Chicago, lllinois.

The chest unit has a toggle switch whicl &
has three positions—on, off, and momentaril: ¥
on.

The cord which connects to the microphont| U
is a two-conductor stranded copper wire corv
and has a JK-48 jack on one end. The othel
cord which is plugged into the transmitter 1l
three-conductor tinsel cord with a PL-58 pluy (}
on one end. R

AMP KNIFE-DISCONNECT TERMINAL .[

Solderless knife-disconnect terminals for con
nection and disconnection to contacts of smal [
switches have been produced by Aircraft"flc
Marine Products, Inc., 1591F North Fourtt}
Street, Harrisburg, Pa.

Switches with tabs extending from contacts
to which external connections are soldered maj
be converted to disconnection switches by re:
placing the contact members with members)

* = *
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mbodying knife-disconnect ends instead of
ldering tab.

Switches which have screws or binding posts
. r external connection may be converted by
stening on these screws a disconnect tab de-
‘gned to fit the particular application.

'EFFERSON FLUORESCENT LAMP
JALLASTS

|.Iuorescent lamp ballasts for either bottom or
lihd leads are being_manufactured by Jefferson
Hectric Company, Bellwood, Illinois. Insulated
1shings set at an angle protect the leads in
sther case. A two-lamp 40-watt size is now in
‘#foduction with other popular capacities avail-
' ¥ble in the near future.

A\ 4 Leads fram bottom-—ar extending from ends

«

WLENN-ROBERTS RELAY-CONTACTORS

| relay-contactor for heavy-duty circuit con-
{ ol has been developed by Glenn-Roberts Com.
hny, (Electronics Division), 1009 Fruitvale
Wvenue, Oakland 1, California.
\In the unit, a vertical solenoid, actuated by
. I coil mounted on a relay core frame, operates
| moulded bridge carrying heavy-duty spring-
Jaded contact bars on which silver alloy con-
licts are mounted. Matching silver-alloy con-
icts are mounted on a double-break wiping
_‘tion. The contact-carrying bridges are so
bsigned that additional decks may be in-
rporated. Units for normally closed, nor-
lally open or double-throw operation.
" Single or dual-voltage operating coils for all
Jandard voltages are available. Standard units
‘e rated at 30 amperes at 110 volts, 20 am-
lures at 220 volts, or 10 amperes at 440 volts.

" 8 8

MIRCRAFT TOOL TORQUE WRENCH

. torque wrench, which combines right and left-
‘and torgue in one wrench, has been developed
Uy Aircraft Tools. Inc., 750 East Gage Avenue.
# o8 Angeles 1, California.
{"!'The wrench is full ratchet so that when de-

L)

| 70DAY in WAR... TOMORROW in PEACE

+

Brach Marine Antennas and Mounts are now manufactured
1009 for the service of Uncle Sam’s amphibian tanks, PT
boats, etc. But with the dawn of Victory we shall be ready
and able to utilize our enhanced experience and wartime
“know how” in supplying the civilian requirements for
antenna equipment for ship-to-shore communication.

.. §. BRACH MFG. CORP.

World’s Oldest and Largest Manufacturers of Radio Antennas and Accessories

55-65 DICKERSON STREET &

NEWARK N. J.

sired tension is reached, positive break-away
occurs one notch at a time. Torque is set in
specified inch pounds.

Handle is chromium-plated, Zamak die cast
to it hand. Weight, 1115 ounces.

B-W MINIATURE H-F INDUCTOR COILS

Miniature air inductor coils for h-f applications
have been introduced by Barker and William
son, 235 Fairfield Ave., Upper Darby, Pa.

wWwWwW.americanradiohistorv.com

Regularly supplied in diameters irom 12"
to 1%4”.

Any type of mounting can be supplied. Can
be equipped with fixed or variable, internal or
external coupling links. There are 5 standard
diameters and each diameter is available in
any winding pitch from 44 to 4 turns/inch, or
less if required. Wire sizes range from 14 to
28, and almost any desired type of wire can

be supplied.
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' Vew Vamoamm
MAKES SOCKETS
’ PERMANENTLY ANCHOR-

TIGHT and FOOL-PROOF!

ORIGINATED BY DIALCO,
ONLY DIALCO UNITS
HAVE THIS VITAL

| IMPROVEMENT!

BUY MORE BONDS NOWI

| No'e this rugged constryction: Shell,
bracket, and lugs are permanently
ANCHOR-TIGHT and foolproof, prevent-
ing shorts. Dialco manufactures an ex-
tensive line of Pilot Lights and Socket
Assemblies having this feature. Write

for samples and Catalogue. :
PLUS LAMPS: To speed production,
we can supply any Pilot Light as-
sembled with G.E. or Westing-
house Lamps.

INVASION

BACK THE
=
=
F

—
G

= =
—

€0. of AMERICA, Inc.

900 BROADWAY
l New York 3, N. Y.
Algonquin 4-5180-1-2.3

N0 ‘sHORTS I

IN DIALCO PILOT LIGHTS

BUY MORE BONDS NOW!

BACK THE INVASION

HERMETICALLY SEALED
TRANSFORMERS

FILAMENT
TRANSFORMERS

OIL-COOLED PLATE SUPPLY
TRANSFORMERS
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PLATE MODULATION
TRANSFORMERS
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NEWS BRIEFS

(Continued from page 71)

Accessories Corporation, Kansas City

Kansas. Operations of the Besler brake

division are being moved from Emery,

ville to Burbank, California, and will bé

incorporated \Vlth AAC’s power controlg|

division. i
* * *

COLE NOW RMA DIRECTOR

S. 1. Cole, president of Aerovox Corpor-
ation of New Bedford, Massachusetts
has been elected a director of the Radic
Manufacturers Association, parts divi-

| sion, for a two-year term. Mr. Cole wasl

a member of the Executive Committee of
this division during 1943.
* % %

SECOND STAR FOR RCA LABS

RCA Laboratories, Princeton, New Jer-
sey, has received a second white star fox
its Army-Navy “E” flag.

X % %
DEE BREEN APPOINTED
LITTELFUSE WESTERN S-M

Dee Breen, plant production manager for|
Littelfuse, Inc., 4757 Ravenswood Ave!
nue, Chicago 40, has been promoted tc!
the post of western division sales man-j
ager, with headquarters at the company’s!
plant in El Monte, California. Mr. Breer|
was formerly connected with the Chrys:|
ler Corporation, and the Army-Navy|

Electronic Production Agency.

Dee Breen, left, Western division salet
manager, and T. M. Blake, secretary anqg :
treasurer, Littelfuse, Inc.

x k%

BAILEY NAMED OPERADIO
SALES ENGINEER |
Frank A. Bailey has been appointed te|
the sales engineering staff of Operadic
Manufacturing Company, St.  Charles?
Illinois, to assist in the field engmeermg
of factory equipment.

*k ok £
N. A. PHILIPS :
ORGANIZATIONAL BOOKLET
A 28-page illustrated booklet describing
activities and ‘products, has been issued by
the North American Philips Company!
Inc., 100 East 42 Street, New York 17
The booklet lists the company’s plants is
Mt. Vernon and Dobbs Ferry, New York
and Lewiston, Maine, and relates the ac
tivities of these plants in their productiol
of piezoelectric quartz c1ystals, electroni
tubes, special communications devices, ant
other items.

* * *
ROSTRON OF RCA
COMMUNICATIONS DIES
John B. Rostron, vice president and traf,

fic manager of RCA Communications
Inc., died recently. Mr. Rostron was i}

ey
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veteran of fifty-two years service in in-
ternational  comimunications, the past
twenty-four of which were with RCA.

FRAME AND PITTS

JOIN HOFFMAN RADIO RAD'O MASTS |

Allen Frame, formerly with the Army

Signal Corps as resident inspector-in- 3 |

in-charge of the Universal Microplione and TOWERS .‘

1Company, and Vaughn M. Pitts, vice| '
A |

president of the Standard Parachute
Company of San Diego, have joined the
staff of Hoffman Radio Corporation, Los

b
Angeles. Mr. Frame becomes special TR\
assistant to the company’s chief inspec- : / \
tor; Mr. Pitts, the company's cost ac- | / \
~ountant.

HIGGINS AD DIRECTOR l
FOR COLLINS

Alfred K. Higgins has been appointed |
director of the advertising department at
Collins Radio Company, Cedar Rapids,
Towa. Mr. Collins was previously asso- |
ciated with N. W. Ayer & Son and
Young & Rubicam.
WRGB TELEVISION REVIEW

ISSUED BY G. E. SPEED KING i |

>
A 24-page booklet, Television at WRGB, i j gg’:':g%e?t).

has been released by General Electric
Company, 1 River Road, Schenectady,
New York. Highlights of G. E’s tele-
vision history from 1926 to today are
covered, along with a discussion of
WRGB’s engineering and programming
techniques, and a brief comment on the
future of television.

| TWO-WAY F-M TRAIN RADIO 4 :
e Those Aerovox refinements in | INSTALLED BY GALVIN

prong-base electrolytics are again | Marion Bond of the Motorola engineer I

. ing staff and Ernest R. Dahl, engineer
called to YOUI: attentml.\. They for the Rock Island Railroad, were com-
are worth noting, especmlly to- | mended recently for their successful in-

. d stallation of two-way f-m radio on the
day Wh-e“ rad‘lo and electronic Rogk Island trains. The equipment was
assemblies are intended for many |designed and built by Galvin Manufactur-

i ice ing Corporation.
hours of continuous service: g D ..

MICROCOPY TRANSLITE HI-REDUC-
TION MICROFILM PROCESS

| A translite hi-reduction process for mi-
| crofilming engineering drawings, records,
documents, maps, or other valuable pa-
pers, has been developed by Microcopy

y 4N

i i anr s B e 4 P

tion. S
{ construc
= Lea:m;ood rongs. e en
‘t)::ly\e and elimif
outside. L
obble Of . i
ot s whic!\ e?od“’;nwthe bakehte dis
; iv
are

o seepage-

. . 3

9 wugs Yot ruction. Corporation, 2800 West Olive Avenue, 3

S nis AerovoX - gantly resuol\""rie Burbank, California. The process is de- ,’
in self- : : 3 2

@ Positive pin"‘“"’.-e::::e, ot normalty scribed in a bulletin, Hold Ewerything, A

0 excessa g;l,:’:si electrotyt

recently released by the comnany. Also
sealing R danger, be-

described is the new Microcopy multiple-
magnification viewer which enlarges the
microfilm reproductions for reading.

H
¥
3
cnoice of  voltase MAGAZINES, INC., TO REPRESENT lt 3 -
Adeaquate S10 " meet Ted Whatever your problems may y
combinations 10 CARTER MOTOR . 0 s i e per b
The Carter Motor Company, 1608 Mil-| . Engineering angle. If none of our 16
i waukee Avenue, Chicago, l‘ecelﬁtly ap- Standard Designs meet your require-
. e Literature on request . . . |pointed Magazines, Inc., of Chicago to ments, we can give you a "Custom
act as public relations counsel. Carter is Built” job.

planning a campaign devoted to postwar

Please send complete design specifi-
uses of portable hand generators.

cations when inquiring for detailed
* x k information,

FTR BOOK ON WORLD BROAD-

‘CASTING SYSTEM PROPOSAL

A 40-page book entitled Beyond Our
Shores the World Shall Know Us, dis-
cussing the promotion of better world

7/

¥ INDIVIDUALLY TESTED

STEEL CONSTRUCTION CO., Inc.

understanding through international Elizabeth. 4, New Jersey
(Continued on page 82) :

HAMILTON; ONT.
‘ARLAB’

In Canada: AEROVOX CANADA LTD.,
Export: 13°E. 40 ST., NEW YORK 16, N.Y.- Cable:
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|' NEWS BRIEFS |

(Continued from page 81)

| broadcasting, is being distributed by the { &
| Federal Telephone & Radio Corporation, !
[ 67 Broad Street, New York 4, New
| York. The book describes and illustrates 5
a proposal, submitted to U. S. govern-
ment authorities a few years ago, for the
establishing of an American short-wave
super-broadcasting system consisting of
12 12((1)()—kw stations, capable of complete
world coverage. Frequencies of 6 to 2]
ONLY ANDREW mc are recommended.
offers this easy Federal’'s purpose in publishing this
book is indicated in their belief that

IMMEDIATE DELIVERY

in moderate quantities from stock

ANDREW coaxial plugs and jacks are used as con- accessibility for | | comprehensive broadcasting facilities are
nectors for flexible coaxial lines, and fit many of the soldering. i | essential to the promotion of American
standard Army and Navy approved cables. They are prestige abroad.

- . . You don't have to solder
especially useful where a simple panel mounting plug- * k%

. ] - through a'window to in-
in type of connector is required, :

Machined from brass bar stock, these sturdy plugs
and jacks provide a positive connection between the
outer conductors and between the inner conductors,
Inner conductor contacts are silver plated to obtain
maximum conductivity. Insulation is the best grade of
Mycalex. Patch cords are made of low-loss flexible
coaxial lines of 72 ohms surge impedance. Patch panels
consist of 24 jacks mounted on a 19" relay rack panel. ANDREV |

F. C. ESTEY JOINS BURTON BROWNE
E. Clifford Estey is now with Burton
Browne Advertising, 150 East Superior
screw, slide the sections Street, Chicago, as assistant to Burton

stall an ANDREW plug i
apart with your fingers | | Brown. Before coming to BBA, Mr.
[
|

or jack. Just remove one

Estey was assistant general manager for
American Zinc Products Company, and
previous to this, sales engineer of the
radio division of Aluminum Company -of
America, assistant to the president of
United Reproducers Corporation, and as-
sistant to Powell Crosley.

and solder. This is a new
improvement invented

and used exclusively by

WRITE FOR BULLETIN
NO. 31

ANDREW €O- |f s = e

'w IHlustration shows panel with patch cord in place. ’

ENGINEERS : Here's
the BIG POINT about

AMPERITE
REGUI.ATO |

. £ost 75th Street
~East 75th Stre®
2:?cdgo 19, iilinois

EIE S

WESTINGHOUSE PLASTIC
DEVELOPMENTS
i A moisture-proof plastic, Fosterite,
which seals parts against harmful mois-
ture, was recently given a first public
showing in New York City by Westing-
house specialists.

The plastic was named for Newton C.
Foster, 29-year-old Westinghouse chem-
ist, who developed it after several years

e e rere vy

8 0 S of intensive research. lite
< B Fosterite requires no liquid solvent jldr
S which would evaporate during the heat- firuy
' , ® ol
g i Amperites cut -battery ‘ LEWYT WINS “E" bl
e e e o voltage fluctuation from : i
33 approximately50% to 2%.
‘2: 2. Hermetically sealed —
< not affected by altitude, . {
0 , ' ambient temperature, t |
- - - ; YET : 5
VOLTAGE OF 24V I WITH AMPERITE humxdﬂy. A £he
BATTERY & CHARGER, VOLTAGE VARIES 3. Compact . . . light . . . L
VARIES APPROX.  * ONLY and inexpensive. e
50% ] 27 4 | Used by U.S. Army, Navy, f
' < and Air Corps. e
» A ' i,
DELAY RELA YS.’ For delays from 1 to 100 seconds. o
Hermetically sealed. Unatfected by altitude. . .. Send for catalogue sheet. fup

NEW! 4.page folder will help you $olve Current and Voltage Problems:
contains much valuable data in practical form — Write for your copy now.. The Lewyt Corporation, 60 Broadway, Brook-

i ~ E gn 11, I; Y.i, have been avfrmt-gl!‘ed th.;n?rmy-
; a SEESL sentation o e a s
FAMPERITE CO., 561 Broadway, New York (12), N. Y. made by Col. W. E. Richards, Al Com U" &

In Caada: AHa; Radio Corp., Ltd., 560 King St., W. Toronto Army, to Alex NLt cl;e:;yt, president of
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Equipment

ith
) /"

F New
Circuit
Protection!

#=1075-F Extractor Post.

§-1212-B 4 AG Fuse Mounting.

#=1010 1 pole, 8 AG Fuse Mounting.
4-1011-B Fuse Clip for 3 AG Fuses, Ya'' dia.
#~1001 8 AG Fuse. 1/100 omp.

4=1004 8 AG Fuse, Yo amp.

.L’é#é%m

“QUICKER THAN A SHORT CIRCUIT”

! Ittelfuse units for most efficient safe-

S " W

narding of circuits, machines and in-
sruments have been improved and
tultiplied. Never before was electri-
1l protection so dependable, or of so
uide a range.

! NEW FUSING THROUGHOUT

iew fusing of all electrical equipment
1one of the best supports of present
irvice that must be prolonged. New
ittelfuses mean prevention of short
rcuits, costly burnouts, and damage
I inexperienced operators.

! Whatever your problem in circuit
fotection, Littelfuse will be glad to
sunsel with you.

LITTELFUSE Inc.

263 Ong St., El Monte, California
! 4793 Ravenswood Ave., Chicago 40, il

ing process and cause tiny cracks to ap-|
pear. To demonstrate the plastic's water-
proof qualities, the Westinghouse experts
submerged a Fosterite control trans- |
former completely in a jar of water. An
electric light bulb attached to the trans
former continued to glow brightly.

Forming of heated laminated plastics
into complicated shapes with a new ma-
terial, Micarta 444, was also demon- |
strated.

The new plastic was shown to be as
| tough and reliable after it has been shaped,
| as before. A one-inch square bar of the
material will stand a tensile “pull” of
13,000 pounds and can carry a compres
sion load of 30,000 pounds without erack
ing. At temperatures as high as 170 de
grees Fahrenheit it will not wilt and
| even gains in impact strength.

* *

: DR. POWER RETURNS
TO CONSULTANT DUTIES

Dr. Ralph L. Power has returned to iis
offices at 407 Van Nuys Building. [.n«
Angeles, after service since 1942 with the
San Francisco Signal Corps 1nspoc

Zone. Dr. Powers has been a radio con

| sultant for more than a decade.

| LEWYT BROCHURE

A 48-page loose-leaf book describing
products and projects completed during
50 years of manufacturing has been pub-
lished by Lewyt Corporation, 60 Broad-
way, Brooklyn 11, N. Y.

Described and illustrated are depart-}
ments devoted to product engineering,
tools and dies, machine work, sheet
metal, welding techniques, electrical and
mechanical products, etc.

| * *
EBEL OPENS CONSULTING OFFICE
| A. James Ebel, chief engineer of WILL,
{ University of Illinois, has entered the
consulting engineering practice with an
office at 1113 West Washington Street,
Champaigne, Illinois. He will specialize
in a-m/f-m broadcast activities.
* * *
IRE-RMA MEETING IN NOYEMBER |
The annual Rochester Fall Meeting of
| the RMA Engineering Department andI
the Institute of Radio Engineers will be|
held on November 13 and 14 at the Saga-
more Hotel, Rochester, New York. |
* * *
STEVENSON NAMED
SECRETARY OF UTAH
William J. Stevenson, general counsel
for Utah Radio Products Company, 816
Orleans Street, Chicago 10, has been ap-
pointed secretary of the company. |
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The No. 37104
Terminal Strip

is a sturdy four-terminal strip of
molded black General Electric Texto-
lite much used on present production
Army and Navy equipment. Barriers
between contacts. *“*“Non jurning”

studs, threaded 8/32 each end.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

$ —

.. ‘%M

- MULTIVIBRATORS

| (Continued from page 40)

|and n are small whole numbers. In
the laboratory this ratio has been made
|as small as 1 to 50. For practical pur-
| poses the product m times n will never
exceed 10. In most cases the multi-
vibrator frequency will be a direct sub-
multiple of the controlling frequency,
ie, m =1

The synchronizing voltage may be
introduced almost anvwhere in the cir-
cuit. For purposes of discussion, sup-
pose it is introduced in series with the
grid of V.. The grid voltage may then
be as shown in Figure 5. Conduction
|woul(l normally have transferred at
time B. Now, however, it transfers at
time 4. If the next transfer of con-
| duction comes at the same phase of
the control cycle hut 3 cycles later,
the ratio m/n = 1/3. If the control
had skipped a multivibrator cycle, the
ratio m/n = 2/3. If the control volt-
age is increased, there will be some
voltage at which the ratio changes. In
| general, as the control voltage in-
creases, the product mn decreases.

A satistactory means of designing n
controlled multivibrator is to dJesign

Ithe multivibrator with a natural fre-

auency slightly less than the controlled
frequency. Then we can find experi-
mentally the upper and lower values
of control voltage to give the desired
frequency ; we can operate halfway be
tween these limits.

brators are to obtain a series of ac-
curate frequencies for calibration pur
poses and to obtain accurate time
standards. For instance, a multivi-
brator controlled at 50 kilocvcles by a
500-kilocycle crystal oscillator has har-

accurate as the original crystal fre-
quencies. By cascading multivibrators

is possible to reduce a crystal fre-
quency to an audio frequency and use
this to drive, for instance, a syn-
chronous clock. By proper attention to
the design of the crystal oscillator,
this clock may be made to vary less
than half a second a day.
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Principal applications of multivi- |

monics at 50, 100, 150 kc, etc., all as |

cach controlling the following one, it |

—MICO—
ENGRAVER

For lettering panels of steel, aluminup,
brass, or bakelite, or for marking ﬁl%
ished apparatus. |

F . 1
A sturdy machine for routine produ
tion as well as occasional engraving. |

Attachments increase its versatility
include large work on flat or curved su
faces. !

Excellent engraving can be produm
by an inexperienced operator. :
Y p

Prompt delivery. Catalogue on requestﬂ.,;..
Priced from $115 with Type

Mico Instrument C¢

88 TROWBRIDGE STREET
CAMBRIDGE, MASS.

*ELECTRONIC
TUBE PARTS
AND SHIELDS

GOAT serves almost every electronic tube manufac:
turer with a tremendous variety of stock and speciq‘,‘

parts made of any metal fo any degree of accuracys

METAL STAMPINGS, INC.
An Afjitiate o THE.FRED GOAT €O., INC, Eoz. 1579

314 DEAN ST., BROOKLYN, 17, N.
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ADVANCED ENGINEERING

demanstraled by

THORDARSON

COMPACT, WERMETICALLY -SEALED
TRANSFORMER FOR AIRBORNE SERVICE

70 asts08uL DVILON
THORDARION (LICTRIC MIG CO.

On §1e08t CPELAGO B

Thomas & Skinner

ALL SHAPES... ALL SIZES

Cobalt s Chrome ¢ Tungsten

Stamped, Formed or Cast.
ALNICO

(Cast or sinteréd, under G. E. license}

Also: LAMINATIONS for output trons-
formenofh!ghes'permeobili'y.S'und-
ard stocks in a wide range of sizes for
Avdlo, Choke, Ovutput and Power
Transformers. Write for dimension
T00ls . . . DIES . . .
. HEAT TREATING.

sheet. .
STAMPINGS .
44 YEARS' SPECIALIZED EXPERIENCE

Thomas & Skinner

STEEL PRODUCTS co.

V13 €. 23¢d ST

Indianapolis 5, Ind.

ANALYSIS

considetable inverse feedb: €
power stages to maintain the noise
level within the limits prescribed by
the FCC. In the higher powered f-m
transmitters now in operation, no in
verse feedback is used anywhere. And
the noise level, without feedback, is
regularly measured as better than 60
to 70 db below the carrier level

Generally, less power can be used
n f-m than in a-m &o effectively cover
the primary service area of a station
In a-m broadcasting the primary serv
ice area is determined by the 500-
microvolt per meter contour. In f-m
broadcasting the primatry service area
is determined by the 50-microvolt per
meter contour. This is due to the fact
that less field voltage is required to
develop a satisfactory signal at the
[receiver output in view of the ab
sence of a-m noise which any a-m
| transmission system must override
Thus, less transmitter power can be
generally used to efficiently service a
| given area, except of course, in moun
tainous areas.

F-M has worked up to the second
and third horizons, due to slight re
fraction of the wave along the earth’s
| surface. Lower power consumption
{from the power line was another econ-
lomy factor noted during the study
{Only 109 kw are required for the 50.
kw amplifier such as the G.E. typ
| This results in smaller and less ex
perisive transformer substation equip
{ment at the transmitter
Anothlier economical factor is the
{ smaller water cooling system required
for the r-f stages. This is due to lower

(Contimiied on page 86)
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From ATTRITION*
To INVASION

Unseen, [ nobtrusive

Crystals Are the Detectors, tlie Trans-
mitters, the Silent Servanis of the
Signal Corps.

And Valpey Crystals,

custom cut and precision ground, per-
form many a complex duty in this war.
In subzero temperatures, in tropical
zones, wherever men fight and wher-
ever men ’'phone, Valpey crystals co-
ordinate.

Valpey's Specially
Designed Low Fre-
quency Unit Built
for Today’s Busi-
ness — War.

Have you used Valpey

Crystals for that specially complicated
setup? Valpey laboratories are on the
job, devising, designing, developing
new crystal uses for War now—for
Peace Tomorrow. Valpey experience
and expertness are yours for the
asking.

*The wearing down, as of resources by con-
tinual slight impairments, as a war of atirition.

BonDps ARE Bomss ... Buy More BoNbps
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LLourionied j7oul puage 0J)

plate dissipation when operating tubes
at class C telegraph ratings.

The distortion, noise, and frequency
response characteristics of a given f-m
transmitter was found to hold con-
stant over a longer period than these
same constants in an a-m unit. This
is because no peak power is present
to overload, heat up, and change the
electrical values of circuit components;

also, because no inverse feedback is \ “\ SCALES GA]’GES
recessary to reduce distortion and| § CALCULATOR s
noise level. OEEIAL> | CHARTS, DIALS, Erc

In one 40-kw f-m installation we
found that no distortion, noise or fre-
quency response measurements had
been made for fifteen months. This
was due to the pressure of important

NEW

_-—_——-—_———-—_-———5|

|
|
|
|
|
|
, You’ll Want This
|
|
|
I

| research work that was assigned to the Y Impervmus to moisture, grease
|staff.  But, notwithstanding the fact oils, acids, alkalis,
M that the transmitter kept a schedule @ Printing guaranteed not to wash
m every day during this period, the char- or rub off.
acteristics had not appreciably changed @ Non-inflammable, non-corrosive
during all these months, and when plastic.
PILOT LIGHT measurements were made, it was still @ Printed and laminated vinylite and
delivering a high fidelity signal into cellulose acetate.
the turnstile well within the FCC per- A L LLt. oo o0 FoLIER O REQYER
DATA BOOK formance requirements. This does not ‘
mply that routine quality measure- THE HOPP PRESS INC_
ments should not be made on f-m PRINTING —FABRICATING — rORMING
This new 24 page data book con- | transmitting equipment, but it does in- 460 W. 34th STREET, N. Y. C.
tains information important to dicate the dependability of the equip- ESTABLISHED 1893
every pilot light user. in addi- ment and its circuits.
tion to i||us’rraﬁ_ng and describing There are 85 a-m stations operating
a complete range of styles and in the United States on the frequency\
sizes of both variable intensity of 1400 kc; 81 of these stations are| /§
and fixed units for practically any 250-watt outlets, and 4 operate with | §
application and voltage you 100-watt outputs. \ ELEC I RONIC
could want, it also goes into de- The FCC-allocAtion plan for such | N E
tail on brackets, b_UIbS and ac- local stations is based upon the fol-
cessories. A copy will be prompt- lowing signal-strength data:
ly sent to you on request.
Possible
Interference
at that
l l Time Signal Range Range N g
) ) (microvolt . FOR ACTION
| MANUFACTURING l Day tiegReiPimy Wuien  sezl) ~ PHONE! WIRE' WRITE
l COMPANY l Night 4000 48 200 A BUllHINS AND CATALOGS ON RWU[SI
L 1335 N. Ninth St., Springfield, . || This data was taken from FCC rec- = o

JONES 500 SERIES
PLUGS AND SOCKETS

Designed for 5,000 volts and 25 amperes.
All ¢izes polarized to prevent incorrect
connections, no matter how many sizes used on
a single installation. Fulfill every electrical and
mechanical requirement. Easy to wire and 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.

ENGINEERS
DRAFTSMEN

POST WAR OPPORTUNITY

Progressive New York Electronic Manufac-
turing Company is now seeking additional
personnel Require two (2) transmitter, five
(5) receiver and two (2) special equipment
engineers, as well as four (4) draftsmen and
two (2) laboratory technicians.

This is not a ‘“‘Duration’” program. Personnelf
of proven capabilities assured a post war)
position, comparable current status. Trans-
portation will be paid to New York. Salaries
commensurate with experience and ability
and current earnings. All negotiations con-
fidential. Address replies to

ELECTRONICS, SUITE 411
280 BROADWAY NEW YORK, N. Y.
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o
To Serve You Better

AN ALTERNATE SOURCE
of GENUINE BIRTCHER

TUBE CLAMPS
{

Prompt Delivery
]

We are fully licensed to manufacture
the complete BIRTCHER line of locking
type, stainless steel tube clamps. Orders
placed with us for prompt delivery using
BIRTCHER part and identification num-
bers will be filled at prices as favorable

' MAX. PEAK Ip
' MAX. AVE. Ip

as those to which you are accustomed.
All clamps will be identical with those
manufactured by the Birtcher Corpora-
tion.

S

LICENRSED MANUFACTURER
OF BIRTCHER TUBE CLAMPS

THE GEORGE §. THOMPSON

CORPORATION

5420 HUNTINGTON DR.
LOS ANGELES 32, CALIF.

ARPIN

RECTIFIERS
869-B

FOR HIGH

VOLTAGE
HALF
WAVE

MERCURY
VAPOR

— 10 amps.

= 21/ amps.
MAX. PEAK Eb — 20,000 V
RMS VOLTS, 7070
FIL. 5v., 22 amps.

Send for Characteristics Folder

ARPIN MANUFACTURING CO.

420 ALDEN STREET ORANGE, N. J.

ords and assumes an antenna height of
331 feet. The FCC mileage separation
for allocation purposes is 173 miles.

In comparison, a 250-watt f-m sta-
tion with a single bay antenna 331 feet
high, would have a corresponding day
and night range of 29 miles to the 50-
microvolt-per-meter contour. An f-m
signal of 50-microvolts per meter i
considered equal or better than a 500-
microvolt-per-meter a-m signal.

The range of a-m station inter-
ference is variable over wide limits
with time of day, time of night, sea-
sons of the year, and conditions of the
jonosphere (sun spots, northern lights,
etc.). This is not true for f-m trans-
mission. The necessary signal-to-noise
or interference ratio for clear reception
is 100 to 1 in a-m, and only about 2 to
1 in f-m.

Another interesting fact disclosed
was that an f-m link between trans-
mitter and studio can be used to ad-
vantage by both a-m and f-m sta
tions. With low power (about 25
watts in the average installation) and
with a directional receiving and trans-
mitting antenna of small physical size
(but with a power gain of 10 to 1 in
the forward direction), which makes
the 25 watts equivalent to 250 watts
of power in the useful direction, wire
lines can be eliminated connecting
these points, and with higher fidelity
transmission than can be had economi-
cally with line transmission. Such a
system won’t go out in storms, and is
far more dependable than wire links.

Incidentally, due to the absence of |}

peak power at high percentage modula- |
tion in f-m, coaxial lines, connecting |
the transmitter output with the an- |
tenna system, can be of smaller di-|
ameter. This is an advantage when |
considering installation costs, particu-
larly if the antenna is some distance
from the transmitter building.

High gain f-m antenna systems have |
been developed. These permit lower |
installed transmitter power. For in-
stance, a four-bay G.E. f-m circular
antenna, also known as the doughnui
antenna, has a power gain of 4.26,
which means that if 10,000 watts of
installed transmitter power are pro-
vided, the station employing this four-
bay antenna system would have a power |
output equivalent to 42,600 watts. The
single-bay antenna of this type has a |
power gain of .841, the two-bay an-
tenna a power gain of 2.0, and the
eight-bay antenna of this type has a
power gain of 8.71. With antennas of
such power gain, economies can be ef-
fected in installation costs. For in-
stance, a 10-kw G.E. f-m transmitter
sold for $23,000 before Pearl Harbor,

(Continned on page 88)
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" BIRTCHER 20\

STAINLESS STEEL
LOCKING TYPE

TUBE
CI.AMPS

 Series 926 .
for Chassis Mounted
Glass Tubes

Series 930 <
for Sub-Chassis Mounted
Glass Tubes

Series 929 For Metal Tubes

Birtcher Clomps are suitable In all
applications requiring a sturdy,
positive-action device for securely
holding tubes and similar plug-in
components in their sockets under
extreme vibration stresses.

PROMPT DELIVERY

Samples and Prices Upon Request

THE BIRTCHER CORPORATION

Maonufacturers of AIRCRAFT
and RADIO PARTS
LOS ANGELES 32

5087 HUNTINGTON DR.
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ELECTRONIC
DEVICES

1012-1014 McGee St. .

Filters and Transformers

Ournew Catalog cdvering the specialized line of
ADC Transformers, Filters, Equalizers, Key Swiitch-

es, Jocks Plugs and other electronic components
: is now ready

Write for ADC Catalog No. 14~

7’ 2

2833 13th Ave. 5., Minneapolis, Minn.

A -M/F-M ANAI.YSIS

(Continned from page 87)

and a four-bay G.E. circular antenna
sold for $6,000. However, if 10-kw of
f-m power were required for a given
installation, it might be well to buy a
3-kw transmitter at $12,833 since,
when employing the $0,000 four-bay
antenna with a power gain of 3.47, only
$18,833 would be invested, as com-
pared with $23,000 for the ten-kw
transmitter and a simple antenna of
the Franklin type.
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BURSTEIN- APPLEBEE CO.‘ |

Kansas City 6, Missouri

Continuously
Since 1930

HI POWER CRYSTAL COMPANY
Sales Division —205 W.Wacker Drive, Chicago 6
Factory—2033 Charleston St., Chicago 47, il

unions easily,
annoying fumes.

Mokes It Easy to SOLDER

Use Rubyfluid Flux, liquid or paste, for in-
tricate or large work, and get strong, neat
quickly, without harmful or

Ruby’s Stainless Steel Flux

eliminates special
equipment, excessive
heat, and discolora-
tion. Ask your jobber
or order direct.

RUBY CHEMICAL CO.

62 McDOWELL ST.,,COLUMBUS, OHIO

.........

EXCLUSIVELY

CRYSTALS

SINCE
1934

ORDERS SUBJECT TO PRIORITY
PETERSEN RADIO CO., Council Bluffs, lowa

1814 E. 40TH ST.

Development and Manufacture of

TRANSMITTERS AND RECEIVERS, AM AND FM
INDUCTION HEATING FURNACES
ELECTRONIC GAUGING EQUIPMENT
INDUSTRIAL ELECTRONIC EQUIPMENT

CLEVELAND 3, OHlO

FCC V-H-F BURST TESTS

(Continued from page 61)

as compared with the bursts in the f-m
band.

Report to RTPB

In accordance with a commitment made
when the FCC met November 17, 1943,
with representatives of the Radio Techni-
cal Planning Board, the Interdepartment
Radio Advisory Committee, and the
Board of War Communications to dis-
cuss organization and procedure to be
followed in postwar planning, the Com-
mission has made a preliminary report

wWWW. americanradiohistorv.com

on bursts in the f-m band to the RTPB.

Commission engineers are continuing
their observations and it is hoped data
will be obtained which may serve as a
basis for approximating the amplitudes
and numbers of the bursts to be expected
at various distances from a transmitter
at any given time. This determination
involves not only a long-time measure-
ment of burst amplitudes from f-m sta-
tions, but measurements as well of the
path lengths and directions of arrival of
the signals, in order to identify the me-
dium causing the bursts.
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INo Bounce! No Chatter!
. . . in the new Kurman
200S Flat Keying Relay

KEYING FEATURES:

1. No bounce. No chatter.
2. Input 50 Milliwatts.
3. Will key up to 150 words per

minute, or 60 impulses per
second.
Armature is mica insulated; is
suitable for keying a 50 Mega-
cycle R.F. signal.
5. Contacts will carry up to 2 Amps.

4.

i Oscilloscopic wave form
looks like this

e
3_ ‘1.“-' : ‘.'L"."}r:.s\“M_:‘ i o _;;(:‘_; .‘t: 2
.Tté,'Ef\‘.

5-18 37th STREET e

CoO.

A NEW FEATURE

OF GREAT IMPORTANCE
ADDED TO OUR “OLD TIMER”

Now . . . Chatterless operation =+ i
is added to the known sensi-
tivity of our "'Old Timer™ (200
. The new feature
consists of an energy absorb-
ing material sealed within a
contact carrying cage. The com-
pound used is not affected by
age, oil, or moisture. f

New Feature . . .

“bounce’’ and ‘‘chatter ’%,{;
L )
NOT like this ML
VELECTRIC

LONG ISLAND CITY I, N. Y.

ELECTRICITY

For Any Job—Anywhere

N A
R
-

e &

A
%
5

3
w

bt} £ 20
wh & BoR.
i B e

&

eliminates

P

e o

%

- _);;_%a S

L)

' For a dependable source of electricity on projects
remote from commercial power, Onan Electric Plants
are proven leaders in the field.- More than half of the
armed forces’ total requirements for Power Plants
are built by Onan.

Gasoline-driven. . .
. Sturdy construction. . . .
stationary or emergency service.

Descriptive

. Single-unit, compact design.
Suitable for mobile,

Over 65 models, ranging in sizes
from 350 to 35,000 watts. 50 to 800
cycles, 115 to 660 volts, A.C.—6 to
4000 volts, D.C.—Also dual A.C.-

D.C. output types.

literature sent promptly on

request.

D. W. ONAN
& SONS

1270
Royalston Ave.

Minneapolis 5,
Minn.

| CATHODE-RAY TUBES

(Continued from page 46)

wide range; time lag can be in the
rder of a few microseconds up to a
hatter of minutes. In the so-called
last screens, blue (calcium tungstate)
“ives a time lag in the order of micro-
ieconds. Green (zinc orthosilicate)

_Jcreens provide decay periods in the

brder of milliseconds and are termed
nedium persistence screens; this is
'Iso true for white screens. For tele-
ision, a mixture of zinc sulphide and
Linc beryllium silicates is usually used.
[he first material gives a blue fluores-
rence and the second provides yellow
Huorescence; together they produce
wvhite. Here, it is important that per-
Listence of each color be nearly the
same so there will be no separation of
“olor which would show as a yellow
or blue after-trace.

Zinc orthosilicate can also be treated
with other activating agents to in-
“rease the decay period. Such mix-
‘ures make the screen more suitable
for photographic work. Decay peri-
)ds can thus be increased four to five
‘times that of normal medium per-

isistence screen characteristics.

There are various methods used for
‘applying screens. The settling tech-
nique is perhaps tbe oldest. It in-

volves placing a liquid in the tube,
then pouring in a=second solution hav-
ing the fluorescent material in suspen-
sion. Then, after the powder is de-
posited the solutions are syphoned oft
and the tube is baked. The settling
process is slow and must be conducted
in a vibration-free location, otherwise
the powder will be deposited unevenly.

Another method for applying screen
material, that is commonly used in
Europe, coats the inner face of the
tube with a binder solution and then
dusts on the fluorescent powder while
the tube is being rotated. The excess
powder is then poured out. Instead
of applying the powder in bulk, a dust
gun can be used. This results in a
more uniform coat of fluorescent ma-
terial.

High Pressure Liquid Sprays

A third method of applying the
screen to a tube makes use of a high
pressure liquid spray. This is a rapid
process and lends itself well to mass
production. The complete interior of
the glass envelope is coated and then
the excess fluorescent material is
wiped out so as to leave only the end
of the tube covered.

Efficiency of screens depends to a

wWWW. americanradiohistorv.com

great extent on density or opaqueness.
The electron beam does not penetrate
the fluorescent material but only acti-
vates the inside surface. Therefore
the intensity of the trace on the face
of the tube is less than that on the
inside. Thickness of the fluorescent
coating affects transmission to the
outer surface. Thus the transmission
factor must be kept low and within
fixed limits (50 to 60%). If this fac-
tor goes above 60%, the glow trom the
cathode can be seen through the screen.
This is objectionable when viewing
waveforms or patterns.

Uniformity of Screens

Screens must also be uniform and
free from blemishes, otherwise the
pattern or picture will be marred.
Since the fluorescent coating is very
sensitive after the first application,
subsequent treatment must be carefully
controlled so that burning and discol-
oration will not result. Pattern marks
are very easily burned in most screens.
This results from permitting the elec-
tron. beam to remain in one position
for too long a period. For this rea-
son, extreme care must be taken to
avoid this in processing and in use.

[To be continued]
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AUDA!

RELAYED-FLUX

Long before this war began
AUDAX Pickups were in

SELECTIVE
SERVICE

Since pickups first became
important commercially, the dis-
tinguished products of AUDAX
have been SELECTED where-
ever and whenever the require-
ments were exacting.

Today AUDAX magnetically
powered pickups are SE-
LECTED for War contracts that
demand the highest standards of
performance . . . irrespective
§| of climatic variations or severe
handling.

Our stern peacetime stand-
ards, maintained for so many
years, have proven comfortably
adequate to meet government
specifications.

The sharp, clean-cut facsimile
reproduction of MICRODYNE
is a marvel to all who have put
it to the only test that really
matters . . . the EAR TEST.

AUDAK COMPANY
500-C Fifth Ave., New York 18, N.

Creators of High Grade Electrical
and Acoustical Apparatus Since 1915

Send for your copy of our informative
CPICK-UP FACTS”

*

BUY
WAR BONDS
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Agency: H. J. Gold Co.

ANDREW CO. ................iieeriennniinn, 82
Agency: Burton Browne, Advertising

ARPIN MFG. CO................ccvivuiuennennn 87
Agency: Gallard Adv. Agency

THE AUDAK COMPANY...................... 90
Agency: Hart Lehman, Advertising

AUDIO DEVELOPMENY CO.........c......... 88
Agency: Turner Adv. Agency

THE BIRTCHER CORPORATION.............. 87
Agency: W. C. Jeffries Co.

BLILEY ELECTRIC CO........................ 72
Agency: W. S. Hill Co.

BOONTON RADIO CORP................... cee. 76
Agency: Frederick Smith

L. S. BRACH MFG. CORP.................... 79
Ageney: United Adv. Agency

BREEZE CORPORATIONS, INC....... g s - e 8
Agency: Burke Dowling Adams

BURSTEIN-APPLEBEE CO. .................. 88
Agency: Frank E. Whalen Adv. Co.

CAMBRIDGE THERMIONIC CORP...........59, 74
Agency: Walter B. Snow & Staff

CANNON ELECTRIC DEVELOPMENT CO...... 61
Agency: Dana Jones Co.

CENTRALAB ... .. ... ... ....cciuiiiiinininnn., 4
Agency: Gustav Marx Adv. Agency

CINAUDAGRAPH SPEAKERS, INC............ 72
Agency: Michael F, Mayger

COLE STEEL EQUIPMENT CO................. 71
Agency: Ehrlich & Neuwirth

CONSOLIDATED RADIO PRODUCTS CO....... 21
Agency: Burton Browne, Advertising

CONTINENTAL ELECTRIC CO................ 75
Agency: Duane Wanamaker—Advertising

CRYSTAL PRODUCTS COT..... ............... 31
Agency: R. J. Potts-Calking & Ifolden

D-X CRYSTAL CO...................ccoooiun. 66
Agency: Michael F. Mayger

DeJUR-AMSCO CORP. ........................ 57
Agency: Shappe-Wilkes Ine

DIAL LIGHT COMPANY OF AMERICA....... 80
Agency: H. J. Gold Co.

DRAKE MFG. CO..................... s TR 70
Agency: The Vanden Co.

ALLEN B. DuMONT LABORATORIES, INC.... 20
Agency: Austin C. Lescarboura & Staff

ECHOPHONE RADIO CO....................... 55
Agency: Burton Browne, Ad\eruslng

EITEL-McCULLOUGH, INC. .................. 37
Agency: L. C. Cole, Advertising

ELECTRONIC LABORATORIES, INC..... 41
Agency: Burton Browne, Advertlsing

ELECTRONICS ............ooiieeiiininuiniin, 86
Agency: Sternfield-Godley, Ine.

ELECTRO-VOICE MFG. CO., INC.............. 77
Agency: Shappe-Wilkes Inc.

FEDERAL MFG. AND ENGINEERING CORP... 26
Agency: Shappe-Wilkes Inc.

FEDERAL TELEPHONE & RADIO CORP..... 17
Agency: Marschalk & Pratt

GENERAL INSTRUMENT CORP........ ...... 42
Agency: H. W. Fairfax Agency, Inc.

GENERAL RADIO CO............ Inside Back Cover

GOAT METAL STAMPINGS, INC.............. 84
Agency: Lewis Adv. Agency

GOTHARD MFG. CO........................... 86
Agency: Merchandising Advertisers

EDWIN |I. GUTHMAN & CO., INC.... .. 25
Agency: Sydney: S: Lovit

HALLICRAFTERS CO. ....................... 24
Agency: Burton Browne, Advertising

HAMMARLUND MFG. CO., INC.......-....... 32
Agency: Roeding & Arnold, Ine.

HARCO STEEL CONSTRUCTION CoO., INC..... 81
Agency: Lewis Adv. Agency

HARVEY RADIO LABS.,, INC... .............. 5
Agency: Walter B. Snow & Staff

THE HARWOOD CO................. k] P 29
Agency: John H. Riordan Co.

HEWLETT-PACKARD CO. ..............cc.... 22
Agency: L. C. Cole, Advertising

HIPOWER CRYSTAL CO................c...n.. 88
Agency: Turner Adv. Agency

THE HOPP PRESS, INC.............. LG W e 86

HOWARD MFG. CORP........ ............. ¥irs 56

Agency: Bozell & Jacobs

HYTRON CORP. ........................
Agenty: Henry A. Loudon—Advertising
INSULINE CORPORATION OF AMERICA. ....

Agency: H. J. Gold Co.
E. F. JOHNSON coO
Agency: David, Inec.
HOWARD B. JONES CO...
Agency: Merrill Symonds
THE JAMES KNIGHTS CO...
Agency: Turner Adv. Agency
KURMAN ELECTRIC cCo
Agency: H. J. Gold Co.
LAFAYETTE RADIO CORP...
Agency: Shappe-Wilkes Inc.
THE LANGEVIN CO0., INC..

LISTER ELECTRONIC PRODUCTS CO...... ...
LITTELFU“E INC

MACHLETT LABORATORIES
Agency: St. Georges & Keyes
MEASUREMENTS CORP.
Agency: Frederick Smith
MERIT COIL & TRANSFORMER CORP..
Agency: Ross Llewellyn, Inc.
MICO INSTRUMENT CoO............
JAMES MILLEN MFG. Co.,
NATIONAL UNION RADIO. CORP
Agency: Hutchins Adv. Co., Inc.
NORTH AMERICAN PHILIPS CO.,
Agency: Erwin, Wasey & Co., Inc.
OHMITE MFG. CO............
Agency: Henry H. Teplitz, Advertlsing

INC. ...... ..
Inc.

INC...... v

O’'NEIL-IRWIN MFG. CO..................... . 88
Agency: Foulke Agency

D. W. ONAN & SONS... .. ....... ... .. ..... ... 89
Agency: Ploneer Advertising

PANORAMIC RADIO CORP....... . 9
Agency: Shappe-Wilkes Inc.

PETERSEN RADIO CO......................... 88

PREMAX PRODUCTS DIV. CHISHOLM-

RYDERs CO., INCH & 5 o . o0 050 s 62

Agency: Norton’ Adv. Service

RADIO CORPORATION OF AMERICA......... 13
Agency: Kenyon & Eckhardt, Inc.

RADIO RECEPTOR CO., INC.................. 16
Agency: Shappe-Wilkes Inc. |

REMLER CO., LTD................. e - 73
Agency: Albert A. Drennan

THE ROLA CO., INC..... g0 ook e 28
Agency: Foster & Davies, Inc.

RUBY CHEMICAL CO............ ... A 88
Agency: Harry M. Miller, Inc.

SELENIUM CORP. OF AMERICA.... ......... 19
Agency: John H. Riordan Co.

SHURE BROTHERS ............... .. 18
Agency: Henry H. Teplitz, Advertising

WALTER L. SCHOTT CO..................
Agency: Barton A, Stebbins

SPRAGUE ELECTRIC CO................ oy e 5
Agency: The Harry P. Bridge lo

SUN RADIO & ELECTRONICS CO.. 62
Agency: Mitchell Adv. Agency

SYLVANIA ELECTRIC PRODUCTS, INC. 3
Agency: Arthur Kudner, Inc,

TECH LABORATORIES ... 83
Agency: Lewis Adv. Agency

THE TELEX PRODUCTS CO....... 67
Agency: Erwvin Wasey & Co., of Minnesota

TERMINAL RADIO CORP...... ............... 86
Agency: Charles Brunelle

THOMAS & SKINNER STEEL PRODUCTS CO. 85
Agency: The Caldwell-Baker Co.

THE GEORGE S. THOMPSON CO........ 87
Agency: W. C. Jeffries Co.

THORDARSON ELECTRIC MFG. CO..... ... . 85
Agency: Duane Wanamaker—Advertising

TRAV-LER KARENOLA RADIO &

TELEVISION CORP. ...................... 66

Agency: Jones Frankel Co.

HARRY A. UNGAR, INC............ .cc....... 63
Agency: Milton Woinberg Adv. Co.

U. S. TREASURY DEPARTMENT..... ....... 30

UNITED TRANSFORMER CO.................. 65
Agency: Shappe-Wilkes Inc,

UNIVERSAL MICROPHONE CO........ io)- W 12
Agency: Ralph L. Power Agency

VALPEY CRYSTAL CORP...................... 85
Agency: Cory Snow, Inc.

WM, T. WALLACE MFG. CO.................. 76
Agency: Michael F. Mayger

WESTINGHOUSE ELEC. & MFG. CO...Back Cover
Agency: Fuller & Smith & Ross, Inc.

ZOPHAR MILLS, INC...........ovvvinnnunnn. . 62

Agency: J. G. Proctor Co., Inc.

*Due to paper restrictions several advertising pages had to be omitted from this issue.
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OLD WAY

(SEVEN PIECES)

HERMETIC SOLDER-SEALING

makes PRESTITE

TERMIN BUSHING

20 - NEW WAY

(ONE PIECE ... HERMETICALLY SEALED)

Other PRESTITE methods of
taking leads through partitions

High altitudes. . . humidity conden-
sation . . . thermal shocks . . . cannot ::PLA:AUZ:SINZS"O“:.G e
A combination in-

affect the performance of Solder-Sealed

sulator, cover and terminal
apparatus. The 1009/, hermetic bond board—has a hollow construc-

assured by the metal-to-PRESTITE tion which permits placing small
seal assures trouble-free service of ' devices inside.

. . \——/
ACTUAL SIZE  terminal bushings.

. . 8 1 SOLDER-SEAL ASSEMBLY —for vi-
The bushing consists of a PRESTITE tube on ‘ brator packs, but can be used

which are Solder-Sealed a terminal cap and a stud. in similar apparatus, combining
Similar bushings are available without hardware for jack and terminal board.
Solder-Sealing to other parts on the manufacturer’s

: . SOLDER-SEALED BUSHING — for
own production line,

: ) ) use with thicker gage covers of
Solder-Sealed PRESTITE assemblies offer im-

larger size transformers and
mediate help to manufacturers in many available capacitors. Bushing is Solder-

standard forms. They also open up many new and Sealed to a metal ring which is
T, B - ' soldered to the container cover.

added possibilities in postwar uses. For complete

information, send for booklet B-3244. Westinghouse

Electric & Manufacturing Company, East Pitts-
burgh, Pa., Dept. 7-N.

PRESTITE is a dense nonporous céramic com-
S : pacted under high pressure and vacuum by the
patented PRESTITE method of -manufacture.
This eliminates minute air pockets in the

material, thus minimizing distortion in voltage

» ) gradients and eliminating internal corona dis-

estl Ouse | charges. PRESTITE is impervious to moisture
PLANTS 1N 25 CITIES . ., , SR e M et and all chemicals except hydrofluoric acid. The

quality of PRESTITE is consistently uniform,
this eliminating the need for the exaggerated
COMMUNICATIONS EQUIPMEN T safety factors common in other ceramics.
INSTRUMENTS
D-C CAPACITORS
HIPERSIL CORES

DYNAMOTORS
RECTOX RECTIFIERS
INSULATING MATERIALS
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