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“I understand, Colonel, that you're interested in performance!”

There is a time
and place for
everything.
Oscar’s single-
minded enthusiasm might have been bet-
ter timed. On the other hand, his point is
well taken.

In manufacturing electronic tubes, per-
formance is the ultimate goal. To assure
uniform reliability, Hytron tubes are
painstakingly produced to standard fac-
tory test specifications tighter than cus-
tomer tolerances, Then for the final ver-

dict on actual performance, we turn to
you who design, build, and operate the
intricate electronic tools of war.

Those using Hytron tubes such as the
1616, OC3/VR-105, and OD3/VR-150, will
not be surprised to discover that these
tubes have earned the reputation of be-
ing the best in the industry.

You owe it to yourself to become fa-
milicr with these and other popular
Hytron tubes, many of which appear on
the Army-Navy Preferred List.

BUY

ANOTHER
WAR BOND
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"We will need
6000 AIRPORTS
by 1950" -

CHARLES I. STANTON

Civil Aeronautics Administrator

The planning of radio faciiities for your
airport is as important as the layout

of the landing areas themselves.

Specific suggestions for your airport

traffic control radio equipment and other

airport radio equipment, based on a

vast fund of experience in uifport and

girway radio installations, large and

small, are available without obligation.

Requirements of projected airports and
expanded airways may severely tax

production capacity. Act now,

Radio Receptor horizontally polar- We invite an opportunity to cooperate

ized ultrg high frequency antenna

indicated af top of fower, leff. with engineers, consultants and local

D

contractors.

Gh,

Send for our Airport Radio Questionnaire so that we may be able to aid

you now while your airport still isin the project stage. Qur non-technical
* For Meritorious Servive

on the Production Frant booklet, "Highways of the Air", free on request. Address Desk C-4

251 WEST 19th STREET -
'NEW YORK, 11 N. Y.
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LEWIS WINNER, Editor
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e See...

U-H-F AND V-H-F RELAY LINKS are
destined- to become a vital mode of
transmission in standard broadcast,
i-m, television, and even telephone
service. A. T. & T. has already indi-
cated that they will spend over $2,-
000,000 in the development and appli-
cation of an u-h-f relay system to sup-
plement the present commercial long-
distance telephone facilities, and in ad-
dition provide network facilities for
television transmission between New
York, Boston, and intermediate points.
Stations spaced at an average of
about thirty miles throughout the
route are planned.

Announcements have also come
from G.E. and NBC that they, too,
plan elaborate television and f-m net-
works with v-h-f satellite stations spot-
ted along the routes. For such net-
work operation, G.E. has revealed that
they have developed a triode that is
said to provide quite a few watts at
frequencies as high as 1,000 mc.

Coaxial cables, will also play a sup-
plementing role in city-to-city links,
particularly in television. A statement
by the Bell System states that be-
tween six- and seven-thousand route
miles of coaxial cable are planned in
the next five or six years, The cables
are expected to accommodate 4-mc
bandwidths.

In the next ten years, experts say,
v-h-f and u-h-f relay links will blanket
the nation!

FROM WASHINGTON COMES A MEMO ON
PATENTS that should be of interest to
many. They advise that there are ap-
proximately 45,000 patents and pend-
ing patent applications, formerly
owned by residents of enemy and
enemy-occupied countries, now in the
possession of the Alien Property Cus-
todian, that any American manufac-
turer can obtain on a non-exclusive
royalty-free basis. The charge is but
fifteen dollars for each patent or pa-
tent application license. For informa-
tion write to the Office of Alien
- Property Custodian, Washington 25,
D. C,, or visit your regional office of
the Smaller War Plants Corporation.
—L. W.

[nclgding Television Engineering, Radic Engi-
neering, Communication & Broadcast Engi-
neering, The Broadcast Engineer. Registered
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Endorsed
hltLe

IaLoratory

The use of DeJur precision meters in laboratory test equipment

is an endorsement of their accuracy. In many fine laboratories, these

meters are subjected to severe day-by-day service. Efficiency remains constant

because 25 years of electrical knowledge go into their design and engineering. Application
of DeJur components to your needs, in or out of the laboratory, will provide proof

of DeJur quality. Qur engineers will gladly work with you on any problem of
measurement and control . . . for present or peacetime assignments.

\LE
o ‘_'*CE Ncg "

Bring the Peace Closer . . . Buy More War Bonds 9

e JurAmsco (orporation

MANUFACTURERS OF DelUR METERS, RHEOSTATS, POTENTIOMETERS AND OTHER PRECISION ELECTRONIC COMPONENTS
SHELTON, CONNECTICUT

NEW YURK PI.ANT: 99 Hudson Street, New York 13, N.Y. *® CANADIAN SAI.ES OFFICE: 560 King Street West, Torenta

COMMUNICATIONS FOR APRIL 1944 o 3
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The Greeks had no word for it and neither do we, more’s the pity. Let's
coin a word and «a definition by starting with Webster’'s definition of
research—"diligent protracted investigation.. especially for the purpose
of adding to the sum of human knowledge.”

Now let's add, “More especially creation of new substances and dis-
covery of special services they can perform better than any previously
known substance”.

There you have Formica research which has been going on more than
30 years through peace and war.
Formica laminated plastic has been created in various grades suitable
for many uses in many industries. Strength. lightness, easy machinability,
dielectric properties. acid and moisture resistance and stable dimensions
are characteristic properties which vary somewhat according to the +
purpose of the grade.

Acquaint yourseli with the past performance of Formica and its possi-
bilities for your new or improved peacetime product.

"The Formica Story’” is a moving piciure in color showing the qualities
of Formica, how it is made, how it is used. Available for meetings of
engineers and executives.

THE FORMICA INSULATION CO.
4635 SPRING GROVE AVENUE

CINCINNATI 32, OHIO

6 ® COMMUNICATIONS FOR APRIL 1944

— oy americanradiohistory com


www.americanradiohistory.com
www.americanradiohistory.com

This non-stop rotating oven enables North
American Philips to produce cathode ray
tubes in assembly line quantities despite the
complex heat treatment required for umi-

formly high quality.

Inbaking out and rendering inert the binders
in the “Aquadag” and fluorescent coating on
theinnersurfacesofthebulb,heat mustbe gradu-
ally raised and as gradually lowered to prevent
damaging residual strains in the glass, The oven
illustrated, product of North American Philips
ingenuity, accomplishes this by rotating slowly
racks of bulbs through zones of increasing and
decreasing temperatures within the oven from
room temperature to 450C, then down to 200C.

This is but one of the many innovations in engi- , gy
neering and production techniques which assure for
NORELCO Cathode Ray Tubes a uniformly high

level of performance.

Painstaking concern for perfection and constant
striving for improvement characterize all the activi-
ties of North American Philips in the development
and manufacture of NORELCO electronic products.

Various types of cathode ray, transmitting and
amplifying tubes are now being produced for our
armed forces, together with quartz crystals for land,
sea and air-borne communication equipment.

For our war industries we make Searchray (X-Ray)
Apparatus for industrial and research applications; X-Ray
Diffraction Apparatus; Direct Reading Frequency Meters;
Electronic Measuring Instruments; High Frequency Heat-
ing Equipment; Tungsten and Molybdenum in many forms;
Fine Wirein many metals and various finishes; Diamond Dies.

4dnd For Victorv We Say: Buy More War Bonds

| 0/'3/00 ELECTRONIC PRODUCTS by
NORTH AMERICAN PHILIPS COMPANY, INC.

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

Factories in Dobbs Ferry, New York; Mount Vernon, New York
(Metalix Division); Lewiston, Maine (Elmet Division)

COMMUNICATIONS FOR APRIL 1944 o 7
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E e ¥ I\
_ o (Hlustrated at right). Type 508 Transmitter as designed
. - L S by AAC for Army Airways Communications Service.
-y : e Power output 450 watts each channel. Types of emission
Al,A2,A3 and FM teletype. Five channels can be oper-
ated simultaneously. Single or dual modulator can be
supplied.

IHIRCRAFT

PRECISION RADIO

Burbank, Calif. Kansas

www americanradiohistorv com
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Servmg the AIR TRANSPORT COMMAND
Along Vital World-Wide Routes

: THE Air Transport Command has become the greatest air transporta-
tion system in the world ... delivering planes, materials and personnel
to the Allied forces everywhere!

As ATC pilots fly the seven seas and girdle the earth they are served
by communications systems of which Aircraft Accessories Transmitters
are an important part. These 508 units” are an outstanding example of
the engineering skill and production tempo of Aircraft Accessories. De-
signed specifically to performance requirements of Army Airways Com-
munications Service (AACS), which sets up and operates radio facilities
for the ATC, this equipment is now in operation at many of the wide-
spread world outposts maintained by AACS.

(: This type of AAC equipment can be readily adapted to immediate
..;o use by other airlines. Deliveries can be made in remarkably short time,
' if adequate prlonty ratings are available.

. 1'; -1 4% .‘__ \-I l __‘:'_j' [‘[_—E}. i ?‘J’. B [ ._]. :‘\;' = 4 ; '_::|:'_-"_‘.’-_,"_.E
VIt iILY ﬂ' E‘_‘&" Kl - ﬂ@'ﬁ" ' '.:?':_:5 :

b,

{CCESSORIES JORPORATION

and ELECTRONICS °* ENGINEERED POWER CONTROLS
City, Kans. New York, N. Y. Cable Address: AACPRO
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ETTER
CONTEST

for SERVICEMEN?

ELEVEN Ist PRIZE WINNERS IN 5 MONTHS
’N CON TEST No. ’.' Yes, sir, guys, the hundreds of letters received were

so swell that doxble first prize winners had to be awarded each of the first four months

and there were triple first prize winners the fifth and last month . . .

SO— HERE WE GO AGAIN!

Get in on this NEW letter contest—write and tell us your firsz hand experiences with 4/l types .
of Radio Communications equipment built by Hallicrafters including the famous SCR-299!

RULES FOR THE CONTEST .

Hallicrafters will give $100.00 for the best letter re-  Your letter will become the property of Hallicrafters
ceived during each of the five months of April, May, and they will have the right to reproduce it in 2 Halli-
June, July and August. (Deadline: Your letter must  crafters advertisement. Write as many letters as you
be received by midnight, the last day of each month.) wish. V-mail letters will do.

For every serious letter received Hallicrafters willsend ~ Military regulations prohibit the publication of win-
$1.00 so even if you do not win a big prize your time  ners’ names and photos at present . . . monthly winners
will not be in vain. - will be notified immediately upon judging.

BUY MORE BONDS!

hallicratiers ranio

THE HALLICRAFTERS CO. MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 15, U.S. A,
16 o COMMUNICATIONS FOR APRIL 1944
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History of Communications Number Four of a Series
SMOKE SIGNAL COMMUNICATIONS

While the puffs of our early American smoke Signals were not as compli-
cated as the Morse Code, this type of communication was a speedy and
effective means of communication at that time and could be seen for

-sages, smoke signals in the days of the early American meant a progres-
sive means of- communication.

Restricted by climatic conditions this type of communication was lim-

ited in its use. Universal microphones in the part they play in modern

electronic voice communication must withstand the climates of the Arc-

tic and the Tropics all in a day’s work. Built to accomplish a specific

- job, Universal Microphones are “getting the message through” on every
Allied front. '

iy Model T-45, illustrated at left, is the new Lip Micro-
phone being manufactured by Universal for the U. S.
Army Signal Corps. Shortly, these microphones will be
available to priority users through local Radio Jobbers.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

L LIP MICROPHONE

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORHIA - CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA
12 e COMMUNICATIONS FOR APRIL 1944
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When the curtain goes up on the approaching
post-war era, Federal does not propose to per-
form sleight-of-hand in producing a startling fan-
tasia in broadcast equipment.

But Federal, which built WABC, the 50 Kilo-
watt key station of the Columbia Broadcasting Most of the leading
System and the most modern transmitter in the = Yroadcast stations are

. . . . equipped with Federal
country, will produce then, as it will discuss transmitting and rectify-

N

et

-to- -mi H . ing tubes — known for
now, up-to-the minute equipment of even  ing iy o hioh
greater power to meet individual needs. standard. Use Federal
s . . o is tubes — built with the
- Federal’s long experience in building trans- ultimate of care and
mitters, in both high frequency and standard workmanship for satis-

factory performance.

broadcast ranges, assures equipment that will
measure to the highest standards. ‘

Federal’s scientific talent, which includes the
world’s best technical minds, assures equipment

that will embody good engineering practices

and proved refinements in design.

Federal invites you to discuss your ideas and
its facilities for developing transmitting equip-
ment to your particular requirements.

e

COMMUNICATIONS FOR APRIL 1944 o 13
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Wileox Radio

Equipment Serves

Braniff Airways

The major airlines of the nation
depend on Wilcox equipment for
reliable radio communicat‘ioné.
In addition, Wilcox installations to-

day are serving military operations

in practically all parts of the world.

Photographs, courtesy
Braniff Airways.

WILCOX ELECTRIC COMPANY

Manufacturers of Radio Eguzpment
Fourteenth & Chestnut <t Kansas City, Mo.

74 o COMMUNICATIONS FOR APRIL 1944
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A

Special Vacuum Tube Voltmeter
Model No. 210 AR Square Wave Generator
Model No. 200 DR Audio Oscillator

Most all -hp- instruments are available for
standard relay rack mounting. Thus several units may
be assembled into a special cabinet to make an ideal
combination for production line stations or for equip-
ping a small laboratory. The single unit shown at left
combines the three standard -hp- instruments shown

The complete combination in cabinet measuring 21 x24x 14

occupies minimum space an the bench. Note lack of great above. With this combination you can measure volts,
numbers of knobs and dials which is significant of .
the simplicity and speed of operation, apply square wave to measure the response of ampli

, fiers and networks...make distortion measurements
on audio amplifiers, make accurate bridge measurements and all the valuable tests and measurements
possible with -hp- resistance tuned audio oscillators. Complete technical data sheets are available on
these three units which you may obtain without obligation. * Just drop a post card in the mail. Also
ask for your copy of the 24 page -hp- catalog which gives much valuable information about electronic
test and measuring equipment in addition to data on the -hp- instruments.

 HEWLETT-PACKARD COMPANY

P. O. BOX 783E, STATION A, PALO ALTO, CALIFORNIA e
COMMUNICATIONS FOR APRIL 1944 @ 15
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JENSEN RADIO MANUFACTURING COMPANY, 6601 S. LARAMIE AVE.,, CHICAGO 38, U. S. A,

16 "o COMMUNICATIONS FOR APRIL 1944
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- \_HANDIE-TALKIE" \
Delivers'
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When Yo TNeed
INDUCTORS..

... you can get them at B & W—expertly engineered —

designed and produced to the most exacting quality

standards. In addition to the exclusive “Air Wound”

types shown here, B & W offers “Air Wound” and
ceramic- or phenolic-form
types for practically any
requirement.

Indents are a special : : :
optional feature of B & W 3 . 4 iy 20" long, and wound with #8 solid
“Air Wound" construction A A wire, this B & W Air Inductor car;ie7s a
ol ; conservative continuous rating of 7.5
on smal!. c‘losely wc.)und amps. Aside from special bracing,
coils, Windiags oa either : _ : if however, it is simply a “grown up"
side of every turn of wire At s e R version of B & W Junior Coils of ama-
are indented, thus making ; : . ; ; teur radio fame,
tapping quick and easy, : : = e .
anywhere on the inductor. - D HSEER / Designed for 10 KW. service, this
f g i variable.link final amplifier plate coil is
A o : ; 17 a good example of B & W on the job of
matching modern inductor require-
B & W offers a wealth of experi- - /s — ) ments. B& W units of this type are
ence backed with highly special- i et A wou:xd'with copper tubing as large
ized facilities for the production of : = : as 1" diameter.
special rotary coils. Above is a
typical unit.made to exacting war
equipment specifications.

'BARKER & WILLIAMSON *5/A0050 A

1§ ® COMMUNICATIONS FOR APRIL 1944
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at G.1.

® A generationnol expertence in the mass production of precision varizble con-
densets dnd more recently of autamatie vecord changers has placed us w8 position to rontrizute
matenally to the trémendously incredased war reglirements in the electronies field, We now have
greatly expanted facihties and a remarkable system for the manufactine and assembly of pre

cision iastiuments olwitdle vamiety and great complexity

@ Wi ave ready and eager to undertake development and large seale production
of the many new items in the felds of 1adio and radar which will utilize the specal techmgues
w= have perfected in the volume output of such items as variable condensesrs, aufematic timing

inecnanisins, wired sssemhblies. ete

® To insure 19 production goals we ask that you send your inguiry immediately.

£t

ENERAL

_\&“\“‘mdustry log,

)
)
829 NEWARK AVENUE, ELIZABETH A N. /.
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Reading time only two minutes, yet
this boiled-down bulletin on the HARVEY
Regulated Power Supply gives you all
the answers on a dependable source of
D. C. power. You'll want it for reference
whether or not you have immediate use

for a controlled power supply.
It’s yours for the asking. Just jot down

your name, position and company ad-

dress and say, “Send me the bulletin on

the HARVEY Regulated Power Supply.”
Write to

HARVEY

OF CAMBRIDGE

HARVEY RADIO LABORATORIES, INC.

445 CONCORD AVENUE . CAMBRIDGE 38, MASSACHUSETTS

22 e COMMUNICATIONS FOR APRIL 1944
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New INTERNAL-PIVOT

ELECTRIC INSTRUMENTS
2Y2-inch == -1 inch deep

{Above) The new internal-pivot bearing construc-
tion. {Right) Top bearing (pivot and jewel)] mag-
nified 20 times. Note strong, solid construction.

WHY 1mis searine

CONSTRUCTION INSURES
LONG-TIME SERVICE

IN THESE new G-E instruments, the pivots are solidly mounted
on the inside of the armature shell instead of being cemented

to the outside of the armature winding. The result is a rigid construction that helps
to maintain accurate alignment.

The steel pivots, highly polished, are of the aircraft type, larger than normal.
This means less stress on the bearing surfaces and a construction that will stand
rough treatment and shock.

The pivots rotate in low-friction, highly polished, glass vee jewels—one mounted
rigidly in the top of the frame-and-core assembly, and the other mounted in a
movable lower jewel sleeve located in the soft-iron core.

This combination—accurately formed, hard-glass jewels and large-radius steel
pivots—provides a co-ordinated bearing that has proved, by field tests, to be
excellent from the standpoint of long life and ability to withstand vibration.

Thin, Strong, Accurate Instruments

1. Thinness is obtained by solidly mounting the pivots on the inside of the
armature shell, Most instruments are approximately one inch deep.

2. Strength is obtained by short, solidly mounted, large-radius pivots and the
extra-strong over-all case.

3. Sustained Accurdcy is insured by the featherweight moving element, com-
bined with high torque and permanent alignment of all parts.

For ratings, prices, and dimensions, ask our nearest office for Bulletin GEA-4064,
which covers instruments for use in radio and communications equipment; or
Bulletin GEA-4117, which describes those suitable for naval aircraft. General
Electric Co., Schenectady, N. Y.

GENERAL gg ELECTRIC

602-44-6200

www americanradiohistorv com
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Tuere s astrange quality in us all—
even in fact-minded engineers. We
tend to suspect ourselves first when
we're face to face with failure. We
forget that human beings have no
corner On errof.-

Behind an apparent failure, for in-
stance, may be the innocent face of a
meter that failed to tell the truth.

B

From there, calculations went hope-
less awry and ended in a wad of
paper held in an angry fist.

We do not suggest that you mis-
trust your tools. We do say—insist on
sustained accuracy® in your metering,
measuring, and testing instruments.
Use instruments that through their life-
time never waver from the truth.

ben something seems rotten in Denmmark . ..

* SUSTAINED ACCURACY is not an easy
quality to achieve. It must take into account
all factors of use—must then employ the de-
sign, the alloys, the construction that infalli-
bly protect an instrument against all threats
to its reliable performance. Such instruments,
obviously, must be built with performance—
not price—in mind. We invite the inquiries of

those who are interested in such standards.

INSEYuments

for Measuving, Metering & Testing Equipment ¢ The W. W. Boes Co. Dayton, Obio

24 e COMMUNICATIONS FOR APRIL 1944
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"GUTHMAN . .. leader in INDUCTRONICS"

EDWIN |. GUTHMAN & CO. -

2 15 SOUTH THROOP snzsr-cnlc AGO
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT

COMMUNICATIONS FOR APRIL 1944 e 25
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Their I;ol;by is radio too...

These are the leaders of science and communications. They
are professionals in what has become a most vital element of
modern civilization . . . radio communications and the science
of electronics. Some of them wear the uniforms of top rank-
ing military officers because we are engaged in war. Others
remain civilians as doctors of science . . . the leaders of radio,
electronic and electrical industries which are amazing the
world through their achievements. Achievements which not
only aid in war but which are creating the new era of indus-
try to follow. They are the great men of today . .. they will
be still greater tomorrow . .. and they are radio amateurs.
Eimac tubes are leaders too. First choice of these leading
engineers . . . first in the  g,17,,, 18 leaders to
new developments in
radio. They are first with
radio amateurs too,
which is no coincidence.

EIMAC 20007

EITEI.-M{CUI.[OUGH, lNc., 794 Sqn Mai‘eo Ave., SAN BRUNO, CAlIF. Plants located at San Bruno, Califernia and Salt Lake City, Utah
Export Agents: FRAZAR & HANSEN « 301 Clay Street » San Francisco, California, U. S. A.
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4

smal ond MEDIUM

TRANSFORMERS

FOR QUICK DELIVERY

If you have the proper priority rating, Consolidated Radio
can now make deliveries in a few weeks instead of many
months!

Consolidated Radio Products Company has recenily
greatly expanded its production facilities on a wide range
of small and medium transformers including Pulse Trans-
formers, Solenoid Coils, Search Coils. Other products in-
clude Range Filters, Headsetls.

i
s i
G
i
3

-
=
-
i
e
S
=
T

|

iz ety
e
B
L
S
=
S
-
o
FEI
i o

.

o

)

L
o

)
'ﬁezﬁfi%

-

L

.

COMMUNICATIONS FOR APRIL 1944



www.americanradiohistory.com
www.americanradiohistory.com

ing such

play

OFFICIAL U.S. NAVY.PHOTO

ich are now
sgvenfseas
460 W. 34™ ST, N.Y.C.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

the search for
he §

-

ble for

mn

“over

i
|

:t"al role

are respons
ble condensers, wh
avi

G0.,ING

h
' “varia
[ |

w
(9
]
e
w
e
=
@
=
e
=
5
oS
@
=
=
&
a5
g
2
)
=
.
O
2
o]

ing researc

ineeri

> -thf.j man

ears of eng
o

wnmceme [HE HAMMARLUND MEG

28 e COMMUNICATIONS FOR APRIL 1944



www.americanradiohistory.com
www.americanradiohistory.com

V-H-F COIL CONSTRUCTION

o

N the course of constructing coils

of exacting dimensions for use as

standard inductances, and also for
investigating ¢ and stability factors,
it was found necessary to use wire
sizes ranging from 12 to 18 on lucite
and polystyrene coil forms varying
from 247 to 134” in diameter. The
usual problems involved in getting
uniform results and winding these
heavier wire sizes were encountered,
as well as considerable variation in
inductance values due to differences of
coil form dielectric constants and
variation in wire diameter.

To overcome these differences, two

V.-H-F COMPONENT DESIGN

by ART H. MEYERSON

New York Fire Department Radio
Laboratory

methods were developed. The first
method involved grooving for uniform
distance between turns and the use of
a tension flange to secure uniform
strain on the wire. This procedure also
minimized the winding time problem.
Above appear coil forms constructed
in accordance with this method.
The complete form consists of four
parts: the grooved coil form, two
tension flanges, and a variable core.
In making this type coil, one flange is
first attached to one end of the coil

www americanradiohistorv com

form with pins or set screws, and the
winding started, with the flange acting
as an anchor for the wire end. When
the required number of turns has been
wound, the other flange 1s slipped on
the coil form. The wire then is secured
by slipping it through a hole in
the second flange at right angles to
the direction of winding, and finally
tightened to the required tension. With
coils using seven or more turns of 16
wire or larger, it may be necessary
to loosen the first flange and retighten,
since it is difficult to take up all the
wire slack with the second. Another
point is that grooving should be quite
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400

5 turns nol2 wire on 1" form grooved 6 turns to the inch

380

Q 360

340

320t

29

Figures | (left) and 2 (above)

In Figure I, abc, appear the Q results of
the varying of the number of turns of 14
wire on grooved forms of 3, 1" and 114"
diameter, grooved 7 turns to the inch. In
Figure 2 are Q results obtained on different
types of cores. It will be noted that the Q
decreases rapidly for lucite.
°

deep, .0025” to .0035”, and triangular
in shape.

The second method, used to over-
come slight differences in inductance
values, entailed the use of polystyrene

or lucite cores, so arranged as to create -

a negative temperature coefficient. The
core consisted of a lucite rod and core,
the rod being threaded 32 turns to the
inch on a 34" form. The core was so
arranged that it entered the coil from
its furthest extended position. The
effect of the threaded rod on coil Q
was found to be negligible, while the
coefficient of expansion of the rod was
found to be so high that it tended to
partially correct for increases in in-
ductance value due to heating. The
coefficient of expansion of copper is
1.7 x 10°% per degree Centigrade, while
that of lucite is 10 x 10% average be-
tween 25 and 75 degrees Centigrade.

FREQ. MEGACYCLES

Q
I - Y
Fre- Silver
quency Enamel Bare Piated
25mc 330 329 329
30 mc 354 351 351
35me 366 365 363
40 mc 363 363 361
45 mc 361 362 360
50 me 353 354 352
55mc 343 343 342
59 mc 327 327 327
Chart 2

For 5 turns !4 wire on " form spaced 7
turns to the inch.

@
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The compensating value of lucite as
a variable core was very slight. At 30
mc, a core of 875 diameter used in
a 17 form inductance of .6uh, varied
the frequency 39 ke maximum.

Typical Coil Results

In Chart 1 appears some typical
results for these coils. It will be noted
that the equivalent effect of a .875"
lucite core is a copper rod .078” in
diameter. The loss in O was negligible
for lucite or polystyrene cores, but
increased more rapidly with frequency
for lucite than polystyrene. (Figure 2.)

Investigations made on coils for use
in the 30 to 60 mc band, with par-
ticular emphasis on the end frequencies,
brought about the development of the
coil form. For example, since the
control of inductance values was made
possible to a very high degree through
the use of the special coil form, data
could be gathered accurately as to the
effects of enamel and silver plating on
copper wire. Chart 2 shows the effect
on O of using enamel, bare or silver- .

Fre-

Material quency @ AF -
ne core 30me 354 0
plexiglas 30 mc 343 —37 ke
lucite 30me 343 —3% ke
91ZA 30 mc 347 —35ke
14 copper wire, ’

core in lucite 30mec 340 —15 ke

14 steel wire,
core in lucite 30 mc 305 —A40 ke

078" diameter

copper rod in

lucite 30 mec 339 0 ke
078"  diameter

copper rod 30 mc 347 440 ke

Chart |
For 5 turns 14 wire on 1" polystyrene form
spaced 7 turns to the inch: L —=.606 uh;
core size, | by .875" diameter.

V-H-F COMPONENT DESIGN
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plated copper wire. Enamel wire in-
ductances were made up on two iden-

tical forms and were found to have.

identical characteristics. The wire was
then removed and cleaned of enamel
for the bare wire figures. This par-
ticular experiment was tried several
times, including the silver plating. A
possible explanation for the consistent-
ly higher O for the enamel wire may
be the scratching and stretching of
the wire when removing the enamel,
although the wire was polished as
thoroughly as possible.

Q Graphs

The graphs in Figure 1 provide some
interesting data. Incidentally when
preparing coil O graphs, it is difficult
to determine just what factors should
be recorded graphically. There are five
variable factors involved. They are coil
diameter, winding pitch, wire size,
number of turns, and frequency. Com-
parison is difficult, except in a broad
sense, since inductance values change
with variation in any factor. For ex-
ample, three turns of 14 or 16 wire on
a 1” form; three turns of 14 wire on
a 1” form, or a 134" form; and three
turns of 14 wire spaced 7 or 8 turns
to the inch, all produce considerable
variation in inductance value.

The best approach seemed to be a
limitation in parameters with a view
toward determining trends. In addi-
tion, investigation was concentrated on
usable forms. The three coil forms
used were of 34", 1", and 114" dia-
meters. Winding pitch varied from
4 to 14 turns to the inch, and wire
sizes from 12 to 20. Not all the graphs
are included, but a representative group
are shown to indicate trends.

Frequency Range Trends

To determine trends the frequency
range was limited to 25 to 60 mc,

V-H-F COMPONENT DESIGN

Figure 3
A, a completely assembled coil form. B,
lucite core for a 1" form. C, coil tension
flanges used for tightening the wire and
fastening ends. D, form of |” diameter.
E, an assembled 1" coil form.

with some of the data gathered at 70
mc.

The following procedure was used
i constructing the various coils and
recording the results.

Forms of 1" varying in grooving
from 4 to 10 turns to the inch were
selected. The wire size used was 14
bare copper wire annealed. Seven turns
were wound on the 10 turns-to-the-
inch form, and readings taken for from
25 to 60 mc. The wire and the tension
flanges were then carefully removed,
and rewound on the 8 turns-to-the-inch
form, and so on down to the 4 turns-
to-the-inch form. In this way, the
length of wire used was always the
same. The same method was used on
the 34" and 134" forms, and for wire
sizes ranging from 10 to 20. Thousands
of readings were taken and the trends
noted. A Boonton 170A () meter was
used, and the results spot checked

Figure 4

A lucite compensat-

ing core appears at

the left. At right, a

coil form with the

two tension flanges
in place.

www americanradiohistorv com

against two other QQ meters for ac-
curacy. While there is a possible error
of 2% in actual results, the graphical
relationships are correct within less
than 1%, since they were taken in
runs,

Turn Varying Resulfs

Figure 1, abc, shows the results of
varying the number of turns of 14
wire on grooved forms of 34", 1" and
114" diameter, grooved 7 turns to the
inch. The results are typical. It will
be noted that the following relation-
ships occur: (1) peak value of
moves upward with a decrease in the
number of turns; (2) ( increases
with coil diameter; (3) the peak value
of O is highest at a ratio of 5 or 6
turns to 7 turns to the inch, regard-
less of .coil diameter.

Additional @ Data

In a subsequent paper further rela-
tionships betwen the wvarious factors
affecting coil ¢ will be shown. In ad-
dition some experimental data on
non-uniform coil-shapes will also be
presented.
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HE important role that com-

munications has played and will

play in aviation was effectively
analyzed by CA A administrator
Charles I. Stanton in a recent address
before a joint meeting of the New
York sections of the TRE and the
AIEE.

In stressing this importance, Mr.
Stanton pointed out that aircraft move-
ments handled by CAA traffic control
centers have increased from about
25,000 a month in 1938 to over a mil-
lion a month in 1943, a 40-fold increase
in five years. Part of this increase, he
said, was due to the creation of 15
additional control centers. With 23
now in operation, he explained, the
country has been divided into the
smallest areas practical for handling
traffic which moves, in most cases, at
about 180 miles an hour. Neverthe-
less, every indication points to a fur-
ther increase, he said. To accommnio-
date this traffic, a five-year program
was initiated in 1941 to shift radio
ranges over to ultrahigh frequency,
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RADIO IN AVIATION

Charles 1. Stanfon

explained Mr, Stanton. War caused
a halt, however, on many of these
plans, he said.

In diagnosing the limitations on the
use of the present type of ranges, four
principal ones were cited.. These were
crowded condition of the 200-400 ke
band; capacity for interference over
long distances of stations in this band;
night-effect or signal distortions re-
sulting from reflections from the 1on-
sphere; vagaries resulting from dis-
tortion of the radiation pattern due to
the effect of irregular terrain; high
degree of interference from atmos-
pheric static, and precipitation static.
He pointed out that present radio
range frequency assignments are
spaced only 3.0 kilocycles apart, and
thus it is necessary to operate a num-
ber of stations on each available fre-

Left, mobile airport
traffic control tower
developed by the air
traffic control divi-
sion of the CAA in
collaboration with
the Engineering and
Signals Division of
the Army, Operated
by two men. Incor-
porates a power
plant capable of
producing 5,000 volts
for the operation
of six intermediate
frequency receivers,
four u-h-f receivers, a
low frequency trans-
mitter and an u-h-f
transmitter. Right,
portable experimen-
tal  u-h-f localizer.

www americanradiohistorv com

quency, relying upon geographical sep-
aration to limit interference. A satura-
tion point has already been reached, he
said, with few if any low frequencies
available for future expansion of the
range system. ‘

To overcome these limitations the
CAA has been developing equipment
to operate in the 119-126 mc band. At
these frequencies atmospheric and pre-
cipitation static interference is prac-
tically non-existent, pointed out Mr.
Stanton. Interference between stations
on the same frequency will not occur,
at practical flying altitudes, provided
their geographical separation is 200
miles or more, he said.

The CAA u-h-f system operates on
a somewhat different principle from
the low frequency ranges, explained
Mr. Stanton. It provides one pair of
courses indicated visually by a zero-
center left-right indicator ; and another
pair of courses at right angles to the
visual courses, which are indicated by
D-U interlocked keying of a 1,020-
audio cycle tone modulation.

In explaining the two-course-aural

ENGINEERING LECTURE REVIEW
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and two-course-visual
Mr. Stanton said that this system has
a number of important advantages over

range system,

the four-course-aural range. In the
four-course range, the same off-course
signal is heard in two opposite quad-
rants, he pointed out. A pilot who is
completely lost and dependent on a
four-course range for orientation, may
find it tedious and time-consuming to
determine which of two quadrants he
is in, said Mr. Stanton, However, the
two-course-aural and the two-course-
visual range has no quadrant ambigu-
ity, since its courses are formed by
four unidirectional patterns rather
than two bi-directional patterns.
Course indications here are produced
hy varying modulation levels in the
field about the station, explained Mr.
Stanton, while the carrier itself is
radiated in a circular pattern and does
not vary with azimuth. Thus auto-
matic volume control can be used.
This helps to eliminate or reduce fades
and surges in the signal level over
rough terrain without affecting the
definition of the courses, said Mr.
Stanton.

Satisfactory service tests in these
ranges on the Chicago-New York air-
way were made in 1941, It appears
now that installations of the v-h-f sys-
tems may soon be resumed.

Mr. Stanton also pointed out that
the CAA, in cooperation with the War
Department, is installing at more than
100 airports, ultrahigh-frequency radio
transmitting equipment designed to

ENGINEERING LECTURE REVIEW

Left, operating one
of the portable ex-
perimental u-h-f
localizers, discussed
by Mr, Stanton.
Right, an experi-
mental static elimina-
tor, develeped by
CAA,

permit properly equipped aircraft to
make instrument approaches in very
low ceilings and visibilities—or even
landings in zero-zero conditions. At
present, only military aircraft are so
equipped, he said,

Mr. Stanton described a complete
instrument landing system. He said
that it consists essentially of four sep-

‘arate transmitting stations located on

or near the airport. These four ele-
ments are known as the localizer, glide
path, boundary marker, and outer mar-
ker. A middle marker is being installed
at some airports. Although any num-
ber of markers may be used, two are
usually sufficient, said Mr. Stanton.

The localizer provides a very ac-
curate lateral guidance so that ap-
proaching aircraft can maintain a
heading that will lead them over the
center of the runway, explained Mr.
Stanton. The glide path, said Mr.
Stanton, provides vertical guidance en-
abling the aircraft to maintain the
proper rate of descent. And the mark-
ers provide reference points or fixes
along the approach paths, which per-
mit pilots to verify their positions and
altitudes.

Mr. Stanton cited that no glide path
is included in current installations, for
equipment is not available. But, he
stressed, the glide path equipment is
expected to be installed as soon as it is
available.

The use of the localizer and markers
alone permits instrument approaches
under weather conditions much less

www americanradiohistorv com

favorable than those now required, he
said. Thus, approaches to an airport
with 100" ceiling and 14-mile visibility
will become feasible, whereas present
minimums are 400" ceiling and one-
mile visibility.

Analyzing the localizer, Mr, Stanton
said it is basically a two-course radio
range operating at very high frequen-
cies, In this system he showed that a
linear array of horizontal loops placed
at right angles to the axis of the run-
way, radiates what amounts to two
space patterns. These patterns repre-
sent modulation of the same carrier, at
90 cycles and 150 cycles which are
rectified and separated in the aircraft
receiver. The two resulting d-c volt-
ages are applied to a right-left indi-
cator, he said. This indicates the dif-
ference between these voltages. The
two patterns cross only at the two
points where the two signals are equal
in amplitude.

The aircraft receiving apparatus
consists of a small marker receiver and
a localizer receiver, explained Mr.
Stanton. The output of the former is
fed into three filters, each of which
controls a pilot light. Thus, he said,
if the modulation happens to be 400
cycles, the corresponding filter func-
tions to close the power circuit to its
pilot light. Thus the pilot knows
which marker is being received.

Discussing other developments, Mr.
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Ferasehvorrichtung unter Benutzung einer photographischen Platte

von Carey.

||||||"|| Figures | (top left],
2 (center left), and

3 [bottom left)

Early television pro-
posals discussed by

Nombre de seeleurs
4 8
W w——

Analyseur vpliyue & secleurs fournants imaginé
par Fournier d'Albe. La vitesse de rotation varie depuis

le tube no a4 jusqu'an tube ne 46.

P. Mertz in his talk
on fundamental prin-
ciples of television.
In Figure 1| appears
the television sug-
gestion of von Carey
proposed in 1875,
This is a checker-
board system with in-
dividual wire lines
between the trans-
mitter and receiver.
Figure 2 shows the
television idea of
Fournier d'Albe, pro-
posed in 1924, where
the beam reaching
the selenium cells is
interrupted at the
different checker-

board points to pro-
duce a carrier signal.
A Helmholiz resona-
tor, used to separate
the components of
the signals of the
frequencies corre-
sponding to the
‘checkerboard ele-
ment, is shown in
Figure 3.

Résonateur acoustique de Fournier d’Albe.

Stanton said, “While we have been
forced to wait for improved equipment,
we have not let the war slow down our
attempts to improve procedures. Ap-
proach control is one of the more im-
portant innovations we are developing.
Up to now it has been custamary for
planes approaching an airport to main-
tain contact with the control tower
only indirectly, through an airline or
military radio station, becoming sub-
ject to airport trathc control-tower
control, only when it came in sight of
the field. Under the approach control
system, the controller takes over when
the plane comes within 15 miles. This
makes possible landings only 5 minutes
apart in instrument approach weather,
as compared with 15-minute separation
under conventional méthods. This sys-
tem is in operation at Atlanta, Kansas
City, and San Diego, and is being
extended as rapidly as possible, sub-
ject to the approval of the chief users
of each airport.”

Mr. Stanton predicted that in the

34 e COMMUNICATIONS FOR APRIL 1944

ten-year postwar period, there will be
500,000 civil airplanes in the U. S. and
most of them will be privately owned
and equipped with radio communica-
tions.

Radios will be chosen, said Mr.
Stanton, because the private flier will
want radio to make his flying simpler
and safer. The radio compass will
probably be standard factory equip-
ment, except on the lowest priced
planes and on training planes that stay
near the airports on which they are
based, stated Mr. Stanton.

Private fliers will also demand radio
so as to obtain weather information,
cited Mr. Stanton.

Low Cosf Postwar Equipment

Mr. Stanton concluded his paper
with a discussion of the costs of civil
postwar communications equipment.
He said that in quantity production,
such equipment should sell for a mod-
est price, complete installations costing
no more than $150.00.

wwwoamericanradiohistorv com

TELEVISION PRINCIPLES

P. Mertz

1

N view of the growing interest

in television, the communications

group of the AIEE and the New
York section of the IRE recently an-
nounced the joint sponsorship of a
series of six lectures on television cov-
ering fundamental principles, pickup,
broadcasting, reception, television in
color, and inspections and demonstra-
tions.

The first lecture covering funda-
mental principles was presented by P.
Mertz of the Bell Telephone Labora-
tories. He discussed the evolution of
the art beginning with the semaphore
in the days of Napoleon. He point-
ed out that there is rather a peculiar
twist in the history of television pic-
ture transmission. He said, “An early
working telegraph system used elec-
tromagnetic waves of very short length
with an extremely sharp beam and an
antenna directivity well below one de-
gree. The particular interference
with this telegraphic communication
is noted to be principally fog and
rain. This system was none other than
the visual semaphore system used in
the days of Napoleon. After this
experiment with the light waves, the
telegraph art reverted to the use of di-
rect current. After a period, radiated
electromagnetic waves were again
used, first of extremely long wave-
length, and then in the course of time
of shorter and shorter wavelength.
Electrically transmitted signals of the
telegraphic type have been used con-
versely to carry the signals for a re-
mote visual or television system.”

In Figure 1 appears a very early
television proposal, analyzed by Mr.
Mertz. This is a checkerhoard system
with individual wire lines between
the transmitter and receiver, and
was suggested by von Carey in 1875,
Another odd development in the art of
television covered by Mr. Mertz ap-
pears in Figure 2. In this suggestion,
conceived by Fournier d’Albe, in 1924,
the beam reaching the selenium cells
was interrupted at the different check-
erboard points to produce a carrier
signal. Mr. Mertz pointed out that the
interrupting windows were graduated
in number from one end of each scan-
ning line to the others. Then the tubes
which corresponded to successive
scanning lines were rotated at progres-
sively increasing speeds from top to
bottom, he explained. In this way
each element of the checkerboard gen-
erted its own carrier signal. In the
receiver were a set of light vanes op-
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THERE'S A JOB FOR

ZRelayd sy GUARDIAN

In the electronic circvit there is vsvally a sensitive relay similar

to Guardian Series 5, to control a heavier current in response to

the weaker “‘signal” of the phototube. In some applications,
however, the current to be handled may be greater than the
contact capacity of the sensitive relay. In this case a power
relay or solenoid contactor is controlled by the sensitive relay.
Guardian series SC-5 is typical of this type of contactor.

_Cmusulr Guardian wherever o tube is used—however—Reloys by
Guardian are NOT limited to tube applications but may be used wher-

ever automalic contrel is desired for moking, breaking, or changing
the characterisfics of electrical circuits,

1623-D w. WALNUT STREET

a tube is used...

SERIES 5 D. C. RELAY, Maximum switch
capacity —two normally open, two nor-
moally closed, or DPDT contacts. Resistance
range .01 up to 15,000 ohms. Send for
bulletin 14. -

SERIES SC-5 SOLENOID CONTACTOR.
Contacts rated at 75 amps. continuous,
300 amps. surge. Contact combination—
single pole single or double throw. Coil
operates on 18-28 volts D. C. and con-
sumes 7 watts at 24 volts D.C. continvous.
Send for bulletin SC-5.

GUARDIANUELECTRIC

CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR [NODUSTRY
COMMUNICATIONS FOR APRIL 1944 e 3§
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erted electromagnetically by the re-
ceived signal. To separate the com-
ponent of the signal of the frequencies
corresponding to the checkerboard ele-
‘ment, an acoustic resonating cavity
known as a Helmholtz resonator was
‘used (Figure 3).

An 1896 television suggestion by
Schéffler, discussed by Mr. Mertz, is
shown in Figure 4. Here only the
-receiving end appears. According to
Mr. Mertz a similar mechanism was
also present at the transmitter. In
operation  successive  photographic
plates were exposed to subject mate-
rial and placed in the plate holders
around the wheel B which rotated
slowly. The wheel A rotated much
faster and successive points on it
scanned the photographic plates, tak-.
ing each in turn as the previous one
was completed, explained Mr. Mertz.

The title page of one of the most
historic patents in the history of tele-
vision appears in Figure 5. It is the
patent of Nipkow. For many years
this mechanical scanning system was
used in television. The interesting pat-
ent of Nicolson, granted in 1917, was
also discussed. This particular patent
covered spiral scanning. Mr. Mertz
explained that spiral scanning differs
from the other forms of scanning in
that two linear dimensions are consti-
tuted by a radius vector and an angle,
instead of cartesian coordinates.

An early proposal for an all-elec-
tronic television system conceived by
Campbell-Swinton was also analyzed
by Mr. Mertz.

The progression of standards of
television transmission are effectively
illustrated in Figure 6. In discussing
standards, Mr. Mertz pointed out that
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Figures 4 and 5
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graphic plates. Fig-
ure 5 illustrates a
portion of the fam-
ous Nipkow patent,
In Figure & we have
the progression of
standards from 1926
to 1941, Figure 7.
shows a modulated
television carrier sig-
nal with its charac-
teristic carrier and
blanking levels.

Coarrier voltage

A
[=]

in 1927 the Bell System used 50 lines
in the field of view reproduced at 17.5
frames per second and using a fre-
quency band of about 20 mc. The
British Broadcasting Company, using
Baird’s equipment, began in 1929 to
transmit with 30 lines, 12145 frames
per second and a frequency of 5 to 10
kc. Mr. Mertz pointed out that this
service was maintained until 1936. In
1930 a 72-line system using 18 frames
a second and a total bandwidth of
about 40 kc was developed by the Bell
System.
began to increase as the years went by,
until in. 1941 the NTSC 525-line
standards were adopted. Frame fre-
quencies also were increased and dur-
ing the process interlaced scanning
was adopted in place of progressive
scanning, explained Mr. Mertz.

In analyzing interlaced scanning,
Mr. Mertz pointed out that in this
means of scanning, alternate instead of
successive lines in a field of view are
explored, Thus, he said, when the field
has been once covered, the lines omit-

Sync pulse

The number of lines used -

Camen: srgnal
s Max/mum carner level (fixed}

ted in the first scanning are taken up.
In this way it is possible to achieve
a rapid covering of the field from top
to bottom, twice as often as by the
progressive scanning method. This
diminishes the flicker considerably.

In Figure 7 appears a modulated
television carrier signal. Amplitude
modulation is used in the NTSC stand-
ard, explained Mr. Mertz, and thus
picture black and synchronization cor-
respond to peaks of radio power, while
picture white is equivalent to the mini-
ma of radio power.

Mr. Mertz described the coaxial
system as applied to television signal
transmission. In use, he said, the car-
rier frequency is placed comparatively
near the zero frequency, leaving only
enough room below it to handle com-
fortably the cutoff characteristic
about the carrier. There are, at the
present time, several coaxial conduc-
tors installed. These are between
New York and Washington, Stevens
Point and Minneapolis, and Atlanta
and Macon.

TELEVISION PICKUPS

R. E. Shelby

vision lectures, R. E. Shelby of
the National Broadcasting Com-
pany, spoke on ‘pickups.

Mr. Shelby ' introduced his paper
with a discussion of scanning: the

-

I N the second of the series of tele-

WwWWW americanradiohistorv com

process of sending two variables,
width and height, which vary with
time in a single channel and then re-

~ versing the process to reproduce the

original picture at the receiver, Like
motion pictures, the actual television
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® Airport Traffic Control

® State and Municipal, Police or
Fire Headquarters Equipment

® Marine Shore Station Communicafion

Especially suitable for:

® Forestry Patrol Services
® Public Utility & Emergency Use

® Domestic and Allied Governmeni
Communications Services

® Point-to-point Commercial Services

The TEMCOQO 250-GSC Transmitter is a single,
gelf-contained unit arranged for local or remote
control operation, providing facilities for transmit-
ting telephony, CW or modulated CW. The Trans-
mitter is AC operated, requiring no batteries for
microphone, relay, bias or other circuit application.

Forced draft cooling is employed. It is designed
insofar as possible, for operation by inexperienced
personnel. Frequency changing is accomplished

by means of front of panel controls. The circuit
arrangement features the use of beam tetrodes in

the oscillator, buffer and intermediate amplifier
stagés, making neutralization unnecessary. The
final amplifier neutralization requires no major
adjustment in the field.

Avgailable to purchasers holding an AA-5 or
higher priority rating. We will assist in obtaining
WPB priorities to permit our making immediate
delivery from stock.

Direct your -i_m;lu{ry for complete details to
Department No.. C 102,

345 Hudson Street .

EM@ @/;ADIO

TRANSMITTER EQUIPMENT MFG. CO., INC.

MECHANICAL Rack and panel con-

Remote Control Unit

COMMUNICATION
EQUIPMENT

New York 14, N. Y.

struction. Chassis moves forward
on shelves for removal and inspec-
tion. Grey crackle finish. Chassis
cadmium plated. Antenna connec-
tions on top; power and control
cables through floor. Dial clamps

- provided.
FREQUENCY RANGE 2 to 16 meg-

acycles eontinuous tuning.

FREQUENCY DETERMINATION:

Crystal (4 positions provided) or
electron coupled oscillator.

MODULATION CAPABILITY 1009

with — 5DB input. High level mod-
ulation, 200 or 600 ohm line input.

OVERALL AUDIO DISTORTION

Less than 59, at 809 modulation.

OVERALL FREQUENCY RE-

SPONSE Less than 2DB from
200 to 7,500 CPS,

CARRIER NOISE Lower than

—50D8 from maximum modula-
tion.

MICROPHONE Single button car-

bon. Push-to-talk.

OUTPUT CIRCUIT To work into

an unbalanced transmission line
having g characteristic surge impe-
dance of 30 to 1,000 ohms, a
quarter-wave Marconi antenna at
the operating frequency, or any
antenna whose resistive and reac-
tive componént does not exceed

1,000 ohms.
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Figures 8 (top), 9
(teft, top center), 10

{left, bottom cen-

ter], Il (bottom)

and 12 (bottom,
right}.

In Figure 8, the FCC -

standard waveform
discussed by Mr.
Shelby. Figure 9
shows a mock-up
camera with two lens
systems, one for the
lconoscope and other
for viewing and
focussing. The image
lconoscope with an
electronic lens sys-
tem and photoelec-
tric cathode appears
in Figure 10. "In Fig-
ure Hl is shown the
Orthicon, which uses
magnetic deflection
for the vertical, elec-
trostatic  deflection
for horizontal and a
beam perpendicular
to the mosaic. The
Monoscope appears
in Figure 12. This is
a fixed picture type
used for testing and
station identification.

WWW-americanradiohistornv.com

thus A + B =

pictures are not continuous, he said,
but consist of a series of stills pro-
jected with such rapidity that the eye
perceives a steady, -flickerless picture.
A lag in response of the optic nerve,
which we call persistence of vision, is
the reason for this, he pointed out.

Mr. Shelby then discussed the flicker
rate, the number of frames per second
for both motion pictures and televi-
vision: 24 for motion pictures and 30
for television.  The bandwidth re-
quired by a television channel is pro-
portional to the number of frames per
second; also, it is desirable that the _
frame rate bear a simple ratio to the
power line frequency. These are some
of the principal factors which led to
the choice of 30, he said. By means
of interlacing, the field or flicker fre-
quency is increased to 60 per second
without increasing the frequency band.
Interlacing, he explained, consists of
scanning first the odd lines of the pic-
ture from the top left to the bottom
right, then returning to the top and
scanning the even lines. Thus the
field is covered twice per picture, mak-
ing the field frequency twice the pic-
ture or frame frequency.

Mr. Shelby explained that by hav-
ing a fixed ratio between the power
frequency and frame rate, a higher
hum level could be tolerated in re-
ceivers, thus reducing their cost. The
hum is synchronized with the pattern.
Thus no spurious motion takes place,
he said. The odd scanning field was
identified as A and the even field, 5,
one firame. He
pointed out that this system requires
an odd number of lines; hence the
previous 441-line standard and the
present 525 lines adopted by the FCC
in 1941, -

The next subject discussed was reso-

(Continued on page 81)
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lowing rather limited production

schedules, utilized hand opera-
tions for many steps. Some speed was,
of course, essential, but the schedules
could be maintained with the hand-
operation procedures. When, how-
ever, war broke out and production
demands suddenly increased many
thousandfold, it was soon found that
these hand-operation methods would
have to be supplanted by automatic
equipment. Unfortunately such equip-
ment was not generally available and
thus manufacturers had to develop
their own.

Conversion of available machinery
played an important role in the initial
equipment development stage, particu-
larly for lapping operations. Ior in-
stance, drill presses were converted for
lapping.

Crystals were placed in a specially
designed workholder having square
holes, or straight or curved-sided
pentagonal holes, The workholder
rotated eccentrically between two lap-
ping plates. Various grades of abra-
sive mixtures were used until the
crystals, after three or four lapping
operations, were thin enough to be
hand finished to the final frequency.
This lapping procedure, however, was
very slow, for the eccentric motion of
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PREWAR crystal manufacture, fol-

" rotation.

A n

THE @

A utomatic

I.ap.ping Machine

Figure 1

The Q lep. Crystal plates are held in posi-

tion by means of suction, and ground with a
diamond wheel,

°

the workholder limited the speed of
At that time, too, diamond
saw blades were not as highly per-
fected as they are today. Consequently,
wedge-shaped blanks varying in thick-
ness were very common. Blanks 14"
thick were not unusual.

A study of these deficiencies indi-
cated that it would be prudent to de-
velop a special machine for lapping.

°
Figure 2

model of the first Q-lap

Experimental

machine.
°
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by T. W. M. SCHAFFERS

Executive Engineer
North American Philips Company

Accordingly we constructed an ex-
perimental model that would overcome
the converted equipment problems.
Because of the hardness of quartz, this
model, shown in Figure 2, was built
to accommodate a cutting wheel im-
pregnated with diamond particles.

The best surface speed, diamond
grit size and concentration to obtain
the quickest cutting, were determined
after extensive experiments. Various
types of metal and resinoid bonded
diamond wheels were tried, for in ad-
dition to rapid cutting, it was impor-
tant to get such a finish as would
necessitate only the lapping with 30314
abrasive before final hand finishing to
the required frequency. These results
were obtained by using a resinoid
bonded diamond wheel with 100-grit
size diamonds, and 50 concentration,

Coolant Experimenfs-

The quartz loading of the diamond
wheel was primarily influenced by the
coolant used during grinding. Ex-
periments with various coolant mix-
tures showed definitely that a mixture
of turpentine and kerosene was most
effective. The percentage in this mix-
ture proved to be very critical, with
the optimum being 20-30 per cent tur-
pentine, and the balance kerosene.
With this coolant, fast cutting and a
good finish were obtained, and the dia-
mond wheel could be held sharp and
clean, Water soluble oils, on the con-
trary, generally left a greasy deposit

EQUIPMENT DESIGN
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on the wheel, and in cases whetre too
much alkaline was present, attacked
‘the resinoid bond, leading, conse-
quently, to rapid wearing of the dia-
mond wheel.

Pressure Holder

During grinding, the crystals were
held by suction against a special
holder, Figure 3. The small holes in
this plate held a hali-inch square crys-
‘tal against the plate with .39 pound of
pressure, and a one-inch square crys-
tal with 1.36 pounds of pressure.

Because of the construction, mass,
and high specific heat of the crystal
holder shaft, there was a negligible
increase in the temperature of the
crystal.

Improved Model

So favorably did the results ob-
tained from this machine compare with
those from the drill press, that we
decided to build a new machine, in-
corporating improvements suggested
by the experimental model. This new
model, which we named the Q-lap, is
shown in Figures 1, 4 and 6. A num-
ber of these new machines have been

[ ]
Figure 4
The newest model of the Q-lap machine.

EQUIPMENT DESIGN

Figure 3
In (a) appears the front view of the spe-
cial crystal holder developed for the Q-lap
machine. At [b) is a side view of this de-
vice. Note the small holes through which
air is fed to hold the crystals in place.

operating for the past year, and in ad-
dition to fast grinding, have displayed
other advantages. These are: {fast
rough grinding of single crystals up to
34" thick; parallel grinding of wedge-
shaped blanks with respect to the ref-
erence surface to within .0002”; rapid
erinding of angle-corrected blanks to
within 2 minutes; no waxing of blanks
because of suction head; depth of
scratches .00055”, despite rough grind-
ing; and minimum wear of all moving
parts.

The Q-lap has a cast iron base in
which are mounted a filter tank, cool-
ant pump, gear reduction motor for the
cam drive, and a motor with an end-
less flat belt drive for the precision,
dynamically balanced Pope SKTI spin-
dle. Vibration is held to a minimum.

Operation of Q Lap

On the spindle a special diamond
wheel is mounted, Figure 5, which has
an 814" diameter and 2% rim width.
In Figures 4 and 6 are indicated
some of the Q-lap  features.
The rocker arms, 3, are each provided
with two crystal holder shaits, 4. Ball-
bearing couplings, 12, permit the crys-
tal holder shaft to revolve without any
loss of suction., The rocker arms os-
cillate in a reciprocal motion over the
rim of the diamond wheel by means
of circular eccentric cams and roller-
bearing followers attached to the lower
end of the rocker arms. A spring, 5,
holds the rocker arms and followers
against the cam. To place the crystals

www americanradiohistorv com

in position on the crystal holders, the
rocker arms are moved sideways. A
locking device, 7, holds these rocker
arms in position. Once the crystals
are placed on the suction head, the
valves, ¢, are opened, causing adhesion
of the crystals by atmospheric pressure.
When the locking pin, 7, is pushed
down, the rocker arms move inwards
until the cam-roller. follower rests
against the cam. This cam, which is
in rotation, causes the rocker arm to
oscillate. By pushing the knob, &, on
the handle, 9, the rocker arm moves
toward the grinding wheel by means
of a spring. Simultaneously, the crys-
tal holder shafts, 4, start to rotate at
about 16 rpm, due to the clutch en-
gagement. The relationship between
the rotary motion of the crystal holder
and the cam shaft is such that at the
same position of the rocker arm on
successive cycles of motion, the angu-
lar position of the crystal is slightly
displaced with respect to its former

Figure 5
The diamond wheel, 814" in diamster and
with a 214" rim width,
°
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position. This results in more uni-
form grinding of the crystal surface.
The crystal is then ground to a pre-
viously adjusted thickness. For this
adjustment, each rocker arm is pro-
vided with a stop nut, 10, which'can
easily be adjusted to any desired di-
mension in .00025” steps. When the
rocker arm strikes this stop, no more
grinding can occur. At the conclusion
of grinding, the handle, 9, is retracted,
and this locks the rocker arm in the
idling position. The crystal-holder

cEE R Rt

e

e

B

i

s S
SE R

2

i B

B

shaft stops rotating, and pulling the
rocker arm aside, keeps it locked by
means of the lever, §. By closing the
suction valves, the ground crystals can
be removed. The normal actuation
cycle is generally timed so that the
e
Figures 8 (left), 9 (center) and 10 (right)
Figure 8, surface of a rough-ground crystal as
taken from the O lap. Figure 9, surface of a
crystal blank finished with 30315 abrasive
mixture, taken from a planetary type of lap.
Figure 10, surface of a rough-lapped blank with

180 carborundum abrasive mixture, taken from
a drill-press lap.

Figures 6 (left) and 7 (above)
_In Figure 6 appears a side view of the latest model Q-lap machine.
illustrates an angle correction device applied to the Q-lap. In this device the
rocker arm is provided with a special head, and the crystal holder deoes not
rotate. On the support 4 is mounted a dial gauge reading in .001 minutes. The
angle setting, when this illustration was made, was 58 minutes.

Figure 7

)
right arm is grinding while the left is
being loaded, and vice versa.

Each rocker arm is provided with
two crystal holders, so that two crys-
tals can be ground simultaneously.

The coolant is applied on the inner
side of the rim of the diamond wheel
in such a way that centrifugal force
drives most of the coolant to the spot
where grinding occurs. This coolant
and the abraded quartz particles ac-
cumulate in the splash pan, 11, and

(Continued on page 80)
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*Power output, approx., al max. ratings

- 4 ERE are two new high-power triodes departing radically
from ““conventional” design. They are geared to the
present need for higher frequencies and higher powers in
r-f heating applications, and the coming need for even
better performance in broadcast equipment. And once again
—1it’s an RCA development that starts a trend.

RCA-9C21 and 9C22 feature an ultra-modern mechanical
structure of rugged design — a short structure utilizing
an entrant metal header which shortens internal filament
leads and provides an extremely short, heavy-current, low
inductance path to the grid. As a result, excellent high-
frequency performance is obtainable at full ratings up to
5 Me, and at reduced ratings, as high as 25 Mec.

Addition to the RCA high-power family of these two new
types means exceptional flexibility of equipment design
both for industrial uses in the war effort now and for
future broadeast needs.

RCA application engineers will be glad to assist you in
applying these tubes to your problems. Data sheets on

BUY MCRE WAR BONDS

the 9C2] and 9C22 are available on request. Address RCA,
Commercial Engineering Section, 595 South 5th Street,
" Harrison, New Jersey. T .
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[ ]
Above, antenna system of the Police and
Fire Department, Municipal Light Company,
and Sheriff's Office at Everett, Washington.
A Ya-kw and 50-watt transmitter are used.
The building houses all equipment, and also

the operators throughout the year.
[ ]

[ ]
Below, the standby antenna and transmitter

building used by the police in Dayton, Ohio.
.
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[All photos courtesy Galvin Manufac-
turing Corporation]

° ‘
Standard antenna system uzed by the Day-
ton, Ohio, police,

L

Coaxial antenna atop the Court House at
Tampa, Florida, used by the Florida State

Police.
[ ]

www americanradiohistorv. com_. . . .

]
Above, coaxial antenna atop the Court
House at Olympia, Washington, used by the
State Highway Patrol. This is one of the
central stations, with a power of 250 waHs.
L]

.
Below, two sets of relay antennae used by

_ the California Highway Patrol and-Ventura

County at Ventura, California. The longer
antenna picks up signals from cars at 39.78
me from 30-watt transmitters. The short an-

" tenna beams signal at 1185 mc to the main

station in the valley below, approximately
forty miles away.
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The Kaaril-Xreceiveris installed

" beneath the dash, and held se-

curely by bolts through firewall.

For simple servicing, such as the replacement of
tubes, the dust cover is removed by releasing two
coenvenient snap catches. Takes but a moment,

FOUR CATCHES EXPOSE ENTIRE
UNDERCHASSIS FOR SWIFT SERVICING

-

There is no “get out and get under”
when it comes to servicing or check-  nerves.
ing Kaar receivers...they can be lifted
out of a vehicle in a matter of seconds.
In fact, the speed with which they can
be serviced is one of their most popu-
lar features.

Another is the no-signal squelch
circuit which automatically silences
the receiver except when a call is ac-
tually being received. This is a bless-
ing in military, civil, or private radio-
telephone communication, where a
wavelength must be guarded and con-

www americanradiohistorv com

For complete servicing, the entire chassis can be
removed from the vehicle by releasing four snap
catches. All wiring is instantly accessible.

tinual background noise jangles the

The 11-X is operated by a control
unit which can be mounted on the
underlip of the dash. This unit con-
tains a jewel light to indicate when
receiver is on,a squelch circuit switch,
and a combination volume control
and power switch.

The Kaar 11-X receiver is crystal
controlled, and may be tuned for any
frequency from 1600 to 2900 KC.*
(For frequencies between 30-40 MC.
specify the Kaar PRS-9X.)

*Special ranges to 7000KC available on special arder.

HAAR

ENGINEERING CO.
PALO ALTO * CALIFORNIA

KAR
ENGINEERING )
co.

Manufacturers of high grade
mobile and central station

RADIOTELEPHONE EQUIPMENT
AND ACCESSORIES

Export Agents:
FRAZAR & HANSEN

301 Clay Streef
San Francisco 11, California,U.S. A,
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DEMODULATION WAVES

flﬂO illustrate the theory of non-
linear demodulation in radio en- -
gineering courses, the chart
shown in Figure 1 was recently pre-
pared. This graphical treatment par-
allels that used in the chart on non-
linear modulation discussed in the Oc-
tober, 1943, issue of CoMMUNICATIONS,
page 117. The same theory was used
in drawing both charts.

Amplitude Modulated Carrier

Curves 10, 11, and 12 are sine
waves that represent an amplitude
modulated carrier which is analyzed
into the unmodulated carrier and two
- side-band frequencies. When these
three voltage waves are applied to a
non-linear impedance, the current that
flows will have several components.
There will be frequencies equal to (a)
_the original frequencies, (b) twice
the original frequencies, (¢) the sum
of the original frequencies, censidering
one pair at a time, and (d) the differ-
ence of the original frequencies, con-
sidering ‘one pair at a time.

" Curve 13 shows the desired audio
output of the detector, its magnitude

fz 'A

o
.
=~
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by PAUL K. HUDSON

Assistant Professor Electrical Engineering
University of ldaho

being twice the magnitude of curve 14.
Curve 14 is found once by the differ-
ence between curves 10 and 11, and
again by the difference between curves
10 and 12. The magnitude of curve
I3 is the sum of the magnitudes of
these two curves.

Curve 15 is another audio wave
whose frequency is twice the frequency
of the desired audio wave. It is formed
by the two side band frequencies. Ob-
viously it is undesirable, and repre-
sents a disadvantage of non-linear
demodulation. The magnitude of this
distortion wave can be reduced by re-
ducing the percentage of modulation of
the carrier.

Summation Componenis

Curves 16 through 27 represent the
double and summation components and
are not significant because they do not
pass through the audio amplifier.

Non-Linear Modulation .
In the chart shown in the October

A'//}\\ ID’C\ “‘! W

issue of COMMUNICATIONS, curve I
represented the carrier wave of 10
cycles per second, while curve 2 rep-
sented an audio wave of 1 cycle per
second. When these two voltage waves
are applied to a non-linear impedance,
the current that flows will have six
component waves., These component
waves will have {requencies respec-
tively equal to the frequencies of the
two original voltage waves, frequen-
cies that are twice the original fre-
quencies, and frequencies that are equal
to the sum and difference of the orig-
inal frequencies. Curves 3 to 8 repre-
sented these component waves. All
modulation terms above the second
order were neglected so as to sunphfy
the presentation.

Current Wave Amplitudes

The amplitudes of the current waves

“depend upon the non-linear impedance

and the modulation factor. According-
ly, in the first graph, the operating
point was taken at (1, 1) on the curve
where -1 equals ke’, and E, equals E,
equals 0.5 volt. The modulation factor
was unity.

lf \V‘"’ '5'57\7 \%é G"V
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What is this menace to flying men and
their equipment which our scientists
call “G’s”’? And why are N. U. engineers
who design tubes for airborne radio
and electronic devices taking so much pains
these days, to &now their “G’s”?

In a mild form, most of us have felt “G’s” at
work on a roller-coaster, when we take the
turns and hit the dips. However, in high speed
flight, with its shifting, twisting, turning, about-
face maneuvers—“G’s” really shake your in-
sides. Think of a dive bomber pilot as he pulls
out of a high vertical power dive. That’s when

WW C u

“G’s” can become dangerously high. And when
there are foo many “G’s” —look out!

~ Research into the effects of “G’s” on the
delicate, indeed flimsy filaments and other parts
of tubes, has enabled N. U. engineers to pro-
vide our armed forces with tubes individually
tested to withstand many more “G’s” than a
pilot or a plane ever has survived. Here again,
science makes sure that N. U. Tubes deliver
the goods. Where tubes must perform depend-
ably—coxnt on National Union.

NATIONAL UNION RADIO CORPORATION, -NEWARK, N. J.
Factories: Newark and Maplewood, N. 1., Lansdale and Robesonia, Pa.

&

Transmitting, Cathode Ray, Receiving, Special Purpose Tubes » Condensers » Volume Controls « Photo Electric Cells « Panel Lamps « Flashlight Balbs

COMMUNICATIONS FOR APRIL 1944 e 47

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

o

Figures 1 (upper left] and 2 (upper right)

Figure I, a source of constant emf and a perfect condenser, initially uncharged. Figure 2, the familiar RC circuit.

ENERGY WASTED

CHARGING A CONDENSER

by DR. VICTOR WOUK

Research Lahoratories

Westinghouse Electric and

Manufacturing Company

T is a familiar fact that when a
charged condenser is made to
= share its charge with another con-
denser, the electrical energy in the
system, after the charge-sharing proc-
ess is completed, is less than the orig-
inal energy. The question of where
. this energy goes is of importance in
engineering problems.
For example, one condenser may be
a gasoline truck charged with static
electricity after a drive on a highway.
The other condenser may be an in-
sulated, underground tank to which
the tank truck is to be connected by
means of the gasoline filling hose, or a
" bonding wire. A spark may occur
during the making of the contact, and
it is of importance to know whether
there can be enough energy dissipated
in the spark to ignite combustible gaso-
line vapors that may be present. Also,
in many condenser control systems,
like Ignitron firing circuits or con-
denser welding circuits, it is important
to know how much energy must be
supplied to the system to obtain a de-
sired amount from the condenser.
In this paper, it will be shown that
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© whenever a condenser is charged by a

source of constant emf in a circuit
without valve action, an amount of
energy, equal to the amount finally
stored on the condenser, is expended in
I’R loss during the charging process.

General Considerations

It can be very readily shown from
general considerations that whenever
a condenser is charged from a source
of constant emf, somehow there must
be wasted an amount of energy equal
to the final amount of energy stored in
the condenser,

Consider a source of constant emf,
and a perfect condenser, initially un-
charged, as in Figure 1. Assume that
when the switch is closed the condenser
eventually reaches a steady voltage
equal to that of the source, and that the
charge on the condenser is determined
by Q =CE; and, furthermore, this
final charge Q is equal to the time in-
tegral of the current passing through
the source of emf.

The energy stored in the condenser
is given by

W= (22) QV,

where V7 is the voltage and Q the
charge on the condenser. By the above
paragraph this reduces to

W = (15) E’C

The instantaneous rate of dissipa-

tion of energy by the source of emf-:

wwWw americanradiohistorv com

is P = EI, where [ is the current flow-
ing through the source of emf into the
condenser. The total energy expended
by the source of emf is

[*2]

(@)W = | EIdt

o

But, since E is constant, the above
reduces to

(b)W =E | 1dt

[sa]

However, j‘ Idt = Q the final

0

charge on the condenser. This, it is
assumed, holds true no matter how [
varies with time.

Therefore, since the total energy ex-
pended by the source of emi is QE,
and the energy stored in the condenser
is ¥4 QE, the difference, or (12) QE,
must somehow be accounted for.

It will be shown that in any circuit
wherein there is non-zero positive,
finite resistance, this missing amount
of energy, equal in magnitude to one-
half the energy spent by the supply is
dissipated in I°R loss.

The RC Circuit
Consider the familiar RC circuit of
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engineering and laboratory experience are at your d1sposa1;
Write for Bulletin 720

Dw:sron of GI.OBE UNION INC., Mllwaukee

PRODUCERS OF VARIAB'LE RESISTORS . SELECTOR SWITCHES ' _CERAMIC CAPACITORS FIXED AND VAR!ABLE L STEATITE INSULATORS
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* Centradite is especially in-
dicated where Low Thermal
Expansion, High Resistance to

~Heat Shock, Low Porosity and

Low Loss Factor are reqmsnfes.

COMMUN]CATIONS FOR APRIL 1944 & {9


www.americanradiohistory.com
www.americanradiohistory.com

Figure 2. When the switch is closed,

the condenser being initially un-
charged, the current is well known to
be
E
I = e t/RC
R ;
The total energy expcnded by the
battery is EQ, where Q is the final
charge on the condenser:

- Vr ‘[— e t/BC dt

=— RCe‘t/BC)] EC
R o

Thus the energy delivered by the
battery is' E*C.

The-energy stored in the condenser
is (Y% )EC, leaving an equal amount
to be accounted for.

The energy dlss1pated in the resis-
tance is

w _
. EZ
W = jPRdt:R > /RO dt

E? RC ®
= —f- —e/Rel = 1Y BC
R 2 o

Thus, it is seen that in the RC cir-
cuit the energy dissipated in the re-
sistance accounts for the missing
energy.

Tt is to be emphasized at this point,
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Figure 3
The RLC circuit.

that the equality of energy stofed in
the condenser to energy dissipated in
the resistance, exists only after the
condenser is fully charged, ie., at

t = co. After an arbitrary time T,
where T # co, this equality does not
exist.

Thus, after a time T
T

E
QT = E e t/RC dt

a

~ERC
= [eT/RC_1] = EC [1-e /2]
R

and

o [

Q
% — % Ezc |:1 _Ze-T/RC + e—ZT/RC]
C

.= energy in condenser.
Slmllarly, to find the energy dissi-
pated in the resistance after a time T,

. T - T
WT:RIIEdt:R r
E: E*C
— e H/ABCde— — [1- e 2T/RC)
R* 2
The difference between the two

energies is
difference = E*C[e™T/RC - ¢ 2T/RC]
This difference is equal to zero only
at t=0 and t= 0. At t=0, no
energy has been expended in the re-
sistance or stored on the condenser,

Figure 4

In this circuit cover-
ing an open - cir-
cuited cable, R is
the series resistance
per unit length, and
C is the shunt ca-
pacitance per unit
length.
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and at t = o, the previous analysis
shows that they share the total ex-
pended energy equality.

The RLC Circuit

Let us write the differential equation
of the circuit illustrated in Figure 3, as

&I R dI I
=0

dt I, dt 1.C

Let ¢, and a. be the two 7oots of the
equation, where

R R/ -4/LC
a=-—+

2L 2
and

R ~/R¥YL:-4/LC
@y = ———

2L 2

It is easily verified that the current
is given by

E
= Jen
L (Of-l‘- U-z)

Again, the total energy expended by
the battery is EQ, where @ is the final
charge on the condenser.

t_ eagt]

o0

E
Q -_—J‘I dt = ———
L (& —2a)

0

oo
E
f[ea,‘_ea Jdt = ————
L (a,~

= . But a0, ——
La,e, LC

Hence, Q = EC.

Incidentally, there is no need to
question whether or not the current is
oscillatory. In either case, if R is not
a negative quantity, the infinite in-
tegrals encountered in the analysis
converge, since the real part of the
exponents is negative. Thus, the re-
sult applies that the total energy ex-
pended by the battery is EQ, no
matter what the nature of the current.

Again, the total energy expended by
the battery is E’C, that on the con-
denser is WEC, and an equal amount
must be sought someplace else in the
circuit.

To get the energy expended in the
resistance,

I'= ——[ef"%“ + ela,t_2ela, +ay) "]
LE(O',; _ CLI) 2
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Fan

| z ""_/ W requires that one man out of every
fifteen employees at the Cannon plant be a full time inspector. He's
on our pay roll but he’s working for you. For it is up to him to see
that anything you might reject never leaves our plant.

He’s a top bracket man—keen and alert. His kind watches every-
thing that goes on from receiving room, through parts manufacture
and assembly up to shipping—farther even, snooping out possible
weakness in the field.

He saves you money—not only in inspection but in lower assembly

costs, less trouble shooting, repairs and servicing.

NEW TRAINING FILM ON SOLDERING

—~ An important training aid “Soldering Tips,” a 25 minute
slide film with sound, giving step-by-step procedure in
soldering contacts...a companion film for “The Quick
Disconnect,” available on request. Contact your Cannon
Representative or write direct to the Factory, Dept. A-121.
~ Cannon Electric Development Company, 3209 Humboldt
Street, Los Angeles 31, California.

‘ANNON ELECTRIC

Cannon Electric Development Co.,Los Angeles 31, Calif.

D .
rmmgee—

’

Canadian Factory and Engineering Office: Cannon Electric Co., L1d., Toronto

REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEFHONE DIRECTORY
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, 1 1 2
-— - —+
20 200 ag 4o,

E?
- Lz(ct.g.— 051)2

[ — Gy = e Ota — % - oty + 4 oy o ]
2 (Gh) (Gtz) (Gli + az)

E* [ - (o —)? ]
L ((Zg'—GtI)B Zazal(a2+a1)

E2
2L2@1@2(Gﬂ1+ az)
1 -R
But a¢.=—, and o + 0, = ——
L
o0
-RE* |
Hence R | I*dt =
1 /-R
d ME—f
LC\ L
E*C
2

Again, the heat in the resistor ac-
counts for lost energy in the system.

Consider an open circuited cable,
Figure 4, where R is the series re-
sistance per unit length, and C is the
shunt capacitance per unit length. In
Berg, Operational Calculus, p. 78, we
see that the variation of current with
time and distance is given by 1

2E o
I =——2 (~1)8+1 [sin mx Jem?BC t
RL 8= '
where x = distance from open end
L = total length of cable
25-1 x

m =

2 L
To find the total energy expended
by the battery, the total charge passing
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into the line at x = L must be deter-
mined. Set x = L in equation I, and
it is readily seen that

2E

OEO e-m?/RC t
RI. 8=t

since sin (mL)

25-1
= sin n = (=1)8+!
2

The total charge QO gbing from the
battery into the line is therefore

[+.0] o0
2E o
Q= | Izgndt=— {2 e-mZt/RC} dt
RL.J !

0

IX:L =

The mathematical validity of in-
tegrating this series term by term has
been investigated by the author. By
an application of a theorem concern-
ing infinite integrals, known as Dini’s
Theorem, it was determined that in-
tegrating term by term is valid. The
proof of this will not be gone into

here. Performing this operation yields
[se]

2E
Leodt=—
: RI. s=1

0

oD
2E o, RC
em¥/BCt = — ¥
RL 3=l m?

Figure 7
Here” we see two
condensers sharing a
charge where con-
denser C, has an
initial charge @, and

C; is uncharged
initially,
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o
Figures 5 (left) and & [above)
°

2EC, 417
so, Q= 2]
L s p2(2S-1)?
8ECL , 1
= >
n S=1(2S-1)*
o 1
But ¥ — is a well-known
s=1 (28-1)°

series whose sum is =°/8; see Berg,
page 168, formula 62,

[=e}

Hence, Q = J‘Ixﬂ, dt= ECL

H

The guantity CL is the total capaci-
tance of the line. Therefore, the net
result, as expected, is that the battery
supplies a total charge that would be
absorbed by a condenser of magnitude
equal to the total shunt capacitance of
the cable.

Accordingly, the total energy ex-
pended by the battery is

W = EQ = E*CL '
When the cable is fully charged, the
energy stored in it is
(34)Q:/CL = (32) E*CL

Again (32)E’C is missing and it
will be shown that this amount is
represented by I'R loss.

Consider an element of the line,
dx in length, and at a distance » from

{Continued on page 88)
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Three attitudes that /mmper t/ze War Effort

IGNORING NATIONAL DESTINY

Many men are solving the problems of
war as they would ordinary business difficulties.
Having solved them, they ignore the most
important phase. Their attitude toward the
war's meaning and its effeci on national
destiny is apathetic and disinterested.

USING VITAL ISSUES TO
PERSONAL ADVANTAGE

To further their own selfish aims, many men

seize upon vital issues to confuse and confound the
average citizen. When the times call
for statesmanship, America is treated to a sorry
spectacle of demagoguery, greed, blocs,
distortion, shrewd manipulation of emotions.

PULLING IN DIFFERENT DIRECTIONS

While commands in various war theatres are
being consolidated and strengthened, here at home
there are men who have forgotten the unity after
Pearl Harbor. Each is off on his own particular
project, seldom remembering that thousands
of other men will die before the conflict is over.

THERE IS NO PLACE IN THE COUNTRY FOR SUCH MEN

We of ECA are working not only to produce the materials of war buf, like all good citizens,
te help atfain the objectives of the war. We know that we must be vigilant .., especially so
now. Men of evil intent have come out of hiding. In smoke-filled rooms atfractive bargains are
being arranged — with the "little people' included out. Energy which should be devoted to the
support of the Commander-in-Chief, and those under him, is being used to stir up distrust and
dissension. What appears to be overlooked is that the ultimate aim of victory is a decent world
. »+» Where men of good will live and work toegether with a full understanding of each other's needs
and hopes and aspirations, We have already learned, the hard way, what isolationism and sel=
fishness and disunity can mean. Must history again repeat itself?

REPRINTS OF THIS ADVERTISEMENT AVAILABLE i ‘

" ELECTRONIC CORP. OF AMERICA
45 WEST 18th STREET - NEW’YORK I, N.Y. WATKINS 9-1870

SHAPPE-WILKES INC.

COMMUNICATIONS FOR APRIL 1944 o

www americanradiohistorv com

53


www.americanradiohistory.com
www.americanradiohistory.com

Figure |

At A, tape used for transmftting impulses over
long submarine telegraph cables; B, tape used
" for automatic reception of radio telegraph sig-
nals. This was recorded on a Seattle, Washing-
ton-Ketchikan, Alaska, circuit in 1929, Speed of
reception was 60 words per minute. Recording
was done with a Muirhead submarine-cable si-
phon recorder. C, type of signals received in
1926 over a Ketchikan-Seattle submarine cable
using a Muirhead siphon recorder at 45 words
per minute. This cable has since been aban-
doned because of insulation difficulties and fhe

high cost of maintenance.

“EVOLUTION of rue DB awo VU

This

Ilnitial

Installment

A

Review Of De

velopments

That

Appears

Pr'omp‘ted

Adoption Of The Decibel

As A Transmission Unit

by PAUL B. WRIGHT

Communications Research Engineer

{PART 1)

ANY unusual events preceded
Mthe actual introduction of any

form of sound unit. The in-
auguration of a practical system for
the purpose of transmitting intelligence
along guiding wires in this country
in 1844 began the chain of events. In
that year the first telegraph line was
built between Washington and Balti-
more. A single wire was used with
a ground return in series with battery,
key and sounder at each end of aircuit.

5¢ e COMMUNICATIONS FOR APRIL 1944

Effective transmission of intelligence
was accomplished by impressing upon
the line approximately rectangular im-
pulses of irregular lengths variously
grouped and spaced, and having a con-
stant maximum amplitude. The actual
spacing of the signals was arranged to
gain a maximum speed of signaling,
by taking into account the repetition
rate of the letters of the English
language, and choosing the most fre-
quently repeated letters with the short-
est impulses. For example, the letter
¢ had one short pulse assigned to it,
while ¢ was assigned two short pulses,
and ¢ one longer pulse equivalent in

Figure 2 (left) and
3 (right)
Figure 2, power-level
indicator. Figure 3,
a typical db meter.

www americanradiohistorv com

time length to three short pulses. Thus
a complete code was made up to
transmit by manual means any desired
message. This required the receiving
operator knowing the code also in or-
der to transcribe or unscramble the
message. Effective speeds of transmis-
sion were also increased by com-
pressing the language of words, ab-
breviating several thousand of the most
commonly used words and phrases.
For example, a message reading ‘‘will
see you at the station tomorrow morn-
ing,” would have been sent by the

MEASUREMENTS
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, £ OF THIS, SIR?
ERE SHALL | DISPOS
W e OUND IT TRYING TO STEAL

THE PLANS OF MY EGHOPHONE EC-I!

Echophone Model EC-1 |

(INlustrated) a compact communications

receiver with every necessary fecture for
good reception. vaers from 550 kc. to
30 mc. on three bands. Electrical band-
spread on all bands. Beat frequency oscil-
lator. Six tubes.. Self-contained speaker.
Operates on 115-125 volts AC or DC.
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Phillips code system as “wi ¢ u at t
stn tw mng.” This simple example
represents an approximate effective
doubling of the speed of transmission,
since there are thirty-seven letters and
seven spaces between words in the
straight text, while there are ffteen
letters and seven spaces between words
in the abbreviated text. Also, quite
elaborate code systems requiring code
books have been set up for speeding
up transmission effectively. On the
European continent, telegraphy was
carried on by means of the continental
code which is well known to all radio
men. This code does not permit as
rapid a speed of signalling as the
American Morse code because of the
greater predominance of long pulses
or dashes to transmit letters occurring
with greatest frequency in the English
language. Figure 1B shows a sample
of the receiving tape used in automatic
reception of radio signals.

With the expansion and growth of
telegraphy, cable systems were devel-
oped to allow impulses to be trans-
mitted over them. Some of these were
relatively short and crossed rivers,
canals and marshes. Still others were
developed for deep-sea work. These
were known as submarine cables. One
of the first of these was laid between
England and France in 1850. Not until
1866 was a completely successful cable
laid between England and the United
States. These cables had a central
conductor of copper around which was
placed a dielectric tube of gutta-percha
insulation wrapped with jute coverings
and protected overall by spirally-wound
galvanized iron wires. The code used
for transmission over these cables is
effectively the Continental Morse in
principle although not in reality.
Signals are transmitted over submarine
-cables by using batteries of opposite
poling. For example, if a battery of
negative poling is used to transmit a
dot pulse, then positive poling will be
used for the transmission of a puise
in the opposite direction. Hence, if a
letter ¢ in Continental Morse were to
be transmitted over a submarine cable,
it would be sent by operating a double

COMMUNICATIONS FOR APRIL 1944

°
Figure 4
A custom-built type of db unit, popular
with amateurs.

o (Courtesy Hickok)
key seriding first a positive pulse then
negative, then positive and finally
riegative. The actual length of each
pulse (both positive and negative)
would be identical. Thus, as used for
submarine-cable telegraphy, there is
no actual differentiation in pulse length
between the dot and dash of the con-
tinental code. The signals on these
cables are received on tape recorders
by a galvanometer. This is mechan-
ically coupled to a suspension mechan-
ism which inks the tape by means of a
glass siphon fed from a small ink
cup. When signals are received, the
dots cause the ink siphon to move
away from the operator while the dash
signal causes the siphon recorded to
move toward him. Figures 1A and 1C
show samples of the transmitting and
receiving tapes used for submarine-

’ [
Figures 5 (left) and 6 (right)

Figure5, two vu volume-level indicators; inter-

nally illuminated type at right, and non-illum-

inated type at left. (Courtesy General Electric)
Figure 6, 2 db type instrument.
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cable work when transmission and
reception are entirely automatic.

Mechanical systems have been devel-
oped to speed up many of the processes
used in telegraphy, until today they
scarcely resemble any portion of the
early day telegraph equipment. Duplex,
quadruplex, and multiplex, as well as
high frequency and voice frequency
carrier systems have been developed
throughout the years since the first
line was built. The technique of
telegraphy has grown in complexity
to such an extent that the old-time
telegraph -operator has become a mere
babe in the woods as far as operating
is concerned. Today, but a very smali’
proportion of telegraphy is carried on
by manual means.

As lines and cables were built and
placed in the telegraph service, numer-
ous scientific men of England, the
United States and European con-
tinental countries were busy devising
and designing ways and means to im-
prove the quality of signals because of
distortion which placed a limit to the
speed of signalling. '

Kennelly, Heaviside, Malcolm and
Lord Kelvin were among those who
were most prominent in early re-
searches made to determine the most
efficient means of transmitting elec-
trical telegraph impulses, and to find
out what might be the most practicable
system to use. Kennelly considered the
effect of different types of signalling
such as the dot-frequency and the
reversal-frequency impulses, and as-
certained the best resistance of receiv-
ing instruments to use on cables and
the influence of terminal apparatus
upon the signalling speed. Heaviside
showed the importance of the relation-
ships existing between the various por-
tions of the line and equipment. His
studies led him to the conclusion that
to obtain the most efficient and distor-
tionless system, the attenuation would
have to be decreased. This could be
accomplished by loading the line at
frequent intervals with lumped in-

- ductances. However, he did not succeed

in applying his theories in a success-
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/RC will be Reasyy

with
RHEOSTATS

Once the grim business of war is concluded, you
can count on IRC to deliver vast quantities of
resistance devices of 4// types. Then, too, IRC's
nation-wide network of Distributors will be
prepared to tender prompr service in supplying
resistor requirements.

Built to surpass rigid Army-Navy ‘‘specs,’
IRC Resistors will offer greater values than
ever because of modern mass production methods
and greatly increased plant capacity.

INQUIRIES INVITED
It's none too soon for manufacturers of electronic
equipment to survey their immediate post-war
resistor needs. If you anticipate design or engi-

QUALITY FEATURES OF IRC RHEOSTATS

1. All metal shatter and vibration-proof con-
struction.

2. Design provides almost 50% less temperature
rise than other types for equal wattage rating
and size.

3. Aluminum construction provides light weight.

4. Uniform spacing and tight winding of resist-
ance element.

5. Enclosed construction as protection against

neering problems involving resistances, Qb FOR PEpy, dust, dirt and damage to the moving parts.
#

we may be able to help in their solu- &}
tion. Feel free to call upon us and
be assured your confidence will be
respected.

4'4,,, 6. Clock spring between central
terminal and slide eliminates one
wiping contact and spring.
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MOVING COIL

ful manner to this problem. The prin-
ciple of loading long lines with load-
ing coils of inductance placed at
frequent intervals along the line was
invented by Pupin in 1900. Independ-
ently and nearly simultaneously, G. A.
Campbell also showed the importance
of loading to reduce the attenuation
of a line and thus increase the possible
lengths of line over those which had
been possible before loading.

Lord Kelvin developed and designed
cables and equipment for submarine
cable telegraphy and announced the
CR law which states that the speed of
signalling varies inversely with the
product of the total resistance and
total capacity of a cable. The im-
portance of this was that it gave a
criterion of judgment upon which to
base the performance of the cable from
a practical standpoint. If two cables
of equal lengths have the same time
constant, then the same arrival curves
of current will be received. If two
cables have different lengths with dif-
ferent CR products so that the product
CR and the square of the respective
lengths are equal, they will also have
the same arrival curves of current.
This is strictly true for cables having
negligible inductance and leakage. Fur-
ther, this criterion assumed that the
cable had no terminal equipment and
was grounded at both ends. Malcolm
extended these relations to include the
effects of leakage and terminal equip-
ment.

One of the earliest suggestions for
a unit to indicate the electrical state
or ability of a transmission line to
conduct currents along it was made in

MOVING C,QIL
0000000

®
Figures 7 {left), 8 [top) and 9 (right)
Circuits for db and vu instruments. Figure
7. a full-wave bridge rectifier. Figure 8, full-
wave, using double half-wave rectifier. Fig-
ure 9, full-wave using center-tapped moving

coil and double half-wave rectifier.
(Conrtesy Hickok)
™

1887 by W. H. Preece, only two years
after the invention of the telephone
by Alexander Graham Bell. He sug-
gested that the CR law advanced by
Lord Kelvin be applied to telephonic
measurements. However, with the de-
velopment of long telephone transmis-
sion lines with wider frequency bands
of transmission, more complex char-
acter of waves, and inductive plus
conductive problems added to the
capacitive and resistive problems of
idealized cables, it was not tenable to

consider applying the CR law, for it

®
Figures 10 (left) and Ii (right)
Figure 10, direct transmission measurement
of loss (when Zs — Zz) with a db meter.
Impedance of the meter —= Zz — Z, and the
input power = 0 db normally. Otherwise the
loss — the algebraic difference of the read-
ings with and without the inserted loss.
Figure I, bridged transmission measurement
by high impedance db meter. Z >> Zg,
and Zs = Zz. Input power = N.db. Inser-
tion loss = (N; — meter reading) <+ 10

logiw —. Meter calibrated at Zr reference.
R

Input algebraically checked with Z; termina-

tion. Where Z; > Zgr and Z >>> Zz, but

the calibration of the meter is only correct

for a value equal to Z, and not for Zp,

‘ z

meter will read too low by 10 logw —.

Zx

Input power at ¢ db of the meter, when

terminated with Z,.

'MOVING COIL
L00QO00

was not valid for such lines. When
attempting to use the CR law to deter-
mine the intelligibility of transmission
lines in advanced telephone practice,
the order of magnitude of error as
pointed out by Heaviside became as
great as 1,000 per cent in error.

There are two main factors which
determine the intelligibility of a broad-
cast or telephone system. (By intel-
ligibility is meant the overall efficiency
of transmission of the speech or niu-
sical sounds as ordinarily used for com-
munication and broadcasting work.)
These factors are the volume efficiency,
and the articulation efficiency. Volume
efficiency is determined by the ratio
of the received acoustic power to the
power sent through the transmission
system, while articulation efficiency is
determined by the quality of the re-
ceived sounds in terms of comparison
with the transmitted sound.

Still other factors enter into the
final sounds heard after transmission
over any given system. These also may
be placed into two categories. These
are the noise which may originate at
the pickup point through direct sound
wave conduction, circuit noise caused
by corroded or loose connections, shot
effect, microphonic noise, induction
from power transmission lines, and
from imperfect filtering in power sup-
ply equipment; and cross-talk, which
may or may not be intelligible. In the
cases involving many circuits, it will
sound like babbling, while in the cases
more irequently encountered in radio
and broadcasting studios, it will sound
like well articulated speech or program
material but with very poor volume ef-
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Over the whining bullets and the burst-
ing shells . . . and in the dark silence of the
night . . . he wants to hear the beat of your
heart.

High up in his jungle roost, or down in
the mud on his belly . . . waiting, watch-
ing, listening . . . he wants to know
whether you’re doing the things that will
make his job easier, and the war shorter.

And if he were right here beside you, he
might want to ask a few personal questions

. .. like these:

Did you put some of this week’s pay in
war bonds?

Are you saving the scrap and fats and
paper and other things we need to fight
this war? |

Have you given blood to the Red Cross
to save the boys who are fighting to
save you?

And . . . did you do your job today as
if the outcome of the war depended on
you alone?

These are the ways to show you’re backing

~him up. These are the ways to let him

hear the beat of your heart.
* * *

Here, at Kenyon, we’re mighty proud to be playing a small part in
winning a big war. That is why every Kenyon transformer used by
the U.S. Signal Corps and other military branches reflects the
same high craftsmanship and precision that went into our peace-
time production. To bring victory closer, Kenyon workers are
determined to do their share by ifurning out good transformers
as fast as they know how.

THE MARK OF EXCELLENCE

840 BARRY STREET

KENYON TRANSFORMER CO., Inc. &\
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AMPLIF[ER

OF
N db GAIN

Figures 12 (left) and 13 {right}
Figure 12, with the line connections normal, and the db volume indicator bridged with

a high impedance connection, the gain of the amplifier is given by the algebraic sum of
the adjustable attenuator and the db meter reading. Zs = Zu; Z >> Z1; Zs = Zr.

Fig. I3, interior views of a vu volume-level indicator with an illuminated scale.

ficiency, beeause of the high attenua-
tion experienced.

The earliest form of circuit which
replaced the outmoded CR law for
telephonic measurements of intelligibil-
ity was a standard cable reference sys-
tem. This system was composed of an
adjustable artificial line designed to
simulate a number 19 AWG cable
circuit having a capacity of 0.054 mfd
per loop mile, a resistance of 88 ohms
per loop mile, and with the inductance
and conductance taken equal to zero;
a standard common battery station set
with battery and repeating coil at each
end of the line. In England, a standard
cable reference was also set up, and
had in addition to the constants given,
a conductance of 1 micromho per loop
mile and an inductance of 1 millihenry
per loop mile.

The early methods of measurement
involved actually talking over a circuit
to be measured, then switching to a
reference circuit of standard cable
which was connected to the receiver
through the standard artificial line,
repeating coil and standard common
battery set. By adjustment of the ar-
tificial line, and by switching back and

Aforth, a comparison of volume ef-

ficiency could be made with reasonable
accuracy. A
Other useful features of the artificial
line for engineering purposes were
placed to good use by comparing the
volume of sound received for different
adjustments of the network. This gave
a direct comparison basis from which
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to judge to best advantage how long
circuits might be made and still give
reasonably good commercial service.
It was found by these means that
lengths up to twenty miles could be
used satisfactorily for local exchange
circuits and up to thirty miles for
long distance or toll circuits. Losses
of these magnitudes can not be toler-
ated today in good telephone practice.

The propagation function of a long
uniform transmission line or cable
terminated in its characteristic im-
pedance is

P=a+jb=V(R+pL)(G+pC) (1)
while the impedance function is

Z=+/(R+pL) / (G+pC) (2)
The real and imaginary parts of 1

give the attenuation and phase func-
tions respectively and are

2= | AV R_PD G Cy
+ (GR+ PLO)T (3)

b= \/ BV (R=PL) (G—PC)
— (GR+ P'LC)] (4)
where p=jo=j2xf.

For the U S standard mile of cable
with L and G equal to zero, these
equations become for =800 cycles per
second
P =V@RC- e = 00546/ /45°
(5)
(6)
(7)
(8

Z=VR/oC e*°=16.1-10"V1/1/45°
a=VmiRC=0.00386 Vi =0.109 nepers
b =VriRC =0.00386 VI = 0.109radian

Figure 14

A power level in-
dicator.

wWWwW americanradiohistorv com

The British standard mile of cable
includes the value of L of .001 henry
and G = 10 mho. These cause small
changes in the above equations. For
example, the order of magnitude of
the changes may be appreciated from
the value of attenuation obtained,
which at 800 cycles per second is: a
=0.106 neper.

It may be seen from 5 or 7 and &
that the propagation, attenuation and
phase functions are directly propor-
tional to the square root of frequency,
while from 6 the impedance function
is inversely proportional to the square
root of frequency.

Oliver Heaviside has shown that in
order for a line to be completely
distortionless, the relationship between
the parameters of the line is \

RC=LG - (9)

This result is obtained by differentiat-
ing @ with respect to L in 3 and
placing equal to zero to find the con-
dition giving minimum attenuation
with a variation of the series in-
ductance. It is evident that the stand-
ard cable did not meet this condition,
nor in fact does any physical line
attain this ideal objective.

As long as lines and circuit equipment
were not capable of transmitting wide
bands of frequencies without distortion

and high attenuation, the standard

cable gave very satisfactory perform-
ance as a standard of measurement,
but with the increasing improvements
in the quality of transmission of cir-
cuits, there became a wider and wider
disparity between the quality of the
new circuits and standard cable, It
therefore became desirable to use a
unit which could have universal ap-
plication for = transmission measure-
(Continued on page 85)
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NEWS BRIEFS OF THE MONTH...—

WPB EXPANDS CRYSTAL USES

As a result of an easing in the crystal
supply-demand situation, General Con-
servation Order M-146 has been amended,
permitting additional uses. Heretofore
quartz crystals could be used only in the
manufacture of radio oscillators and fil-
ters for war purposes and a few other
military items. They may now be used
for: (I)—manufacture of radio oscilla-
tors and filters for governmental activities
directly connected .with defense, public
health, welfare, or security. This will
permit the police, forestry services, and
similar activities to get the quartz radio
parts they need; (2)—manufacture of
radio oscillators and filters for commer-
cial broadcasting stations and other com-
mercial communication systems; and (3)
. —manufacture of optical or electrical
parts for use in research or production
instruments manufactured to fill orders
rated AA-2X or better. '

k ok ok

RIETZKE PRESIDENT OF NATIONAL
COUNCIL OF TECHNICAL SCHOOLS

The National Council of Technical
Schools, which was formed recently, will
have as its first president E. H. Rietzke
of the Capitol Radio Engineering Institute.

Membership in the Council is open to
private schools, which have been estab-
lished for at least five years, offering resi-
dent technical training on a level between
that of the trade school and that of a
purely academic institution. Besides offi-
cers and trustees of the association, five
standing committees have been appointed
for research and educational standards,
business and ethics standards, member-
ship, legislation, and publicity. )

Executive director s Dr. J. S. Noff-
singer. National Council of Technical
Schools headquarters are at 839 Seven-
teenth Street, N. Wé:’ Washington, D. C.

* *

POSTWAR TELEVISION DISCUSSED
BY NBC WAR CLINIC

In a three-day schedule of meetings
held recently in New York, Atlanta, Dal-
las, Chicago and Los Angeles, NBC's
war clinic representatives discussed the
postwar prospects of television, and the
network of television stations planned by
NBC. Niles Trammell, president of the
National Broadcasting Company, revealed
that A T & T planned to network the

nation with coaxial cables.
*x £ E

WILSON APPOINTED WPB
PRODUCTION SCHEDULING DIRECTOR

Arthur J. Wilson, former chief of the
production control branch of WPB's radio
and radar division, has been appointed di-
rector of the board’s production sched-
uling division. Before joining the War
Production Board in 1942, Mr, Wilson
was vice president of the Audio Produc-
tion Company, a subsidiary of Western
Electric.

* k%

CHUNGKING REBROADCASTING
OWI PROGRAMS

China has begun longwave rebroadcasts
of American shortwave broadcasts to
Chungking via the Overseas Branch of
OWI in San Francisco, according to
James L. Fly, chairman of the FCC.
These rebroadcasts are over XGOA in
Chungking.
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CARDWELL APPOINTS FABEL

The Allen D. Cardwell Manufacturing
Corporation, Brooklyn, New York, has
appointed Joseph K. Fabel vice president
in charge of sales. Mr. Fabel was
formerly assistant district manager, New
York section, of the Army-Navy Elec-
tronics Production Agency.

* * %
McKEY JOINS WKY-KLZ-KVOR AS
TECHNICAL SUPERVISOR

Dixie B. McKey, for over twenty years
with Graybar Electric, has joined the
staff of the Oklahoma Publishing Com-
pany as technical supervisor of radio op-
erations of stations WKY, KLZ and
KVOR. In his new connection, Mr.
McKey will deal chiefly with the technical
and practical operational problems of f-m
and television.

x ok %k
ELLMORE, WALKER, CARBONNEAU,
DANISCH WIN UTAH PROMOTIONS

W. A. Ellmore has been named vice
president in charge of engineering and
sales of Utah Radio Products Company,
Chicago, Illinois. Chester L. Walker,
formerly chief engineer, has been ap-
pointed sales manager in charge of the
manufacturing and equipment division,
Marion S. Danisch becomes chief engineer,
and Gordon S. Carbonneau has been pro-
moted to engineer in charge of the quality
control division.

W. A. Ellmore

wWwWwW- americanradiohistorv com

CIVILIAN SHELLAC RESTRICTIONS
TO BE EASED

Since increased imports of shellac now
appear possible, the War Production
Board announced recently that Alloca-
tion Order M-106 may be amended to
make some of the higher grades of shel-
lac available for civilian uses,

¥ % &

WGN CONTEST FOR NEW
THEATRE DESIGN

A $10,000-prize contest for a design of
an air theatre of the future has been an-
nounced by station WGN, Chicago. The
projected theatre is expected to seat two
thousand persons. Selection of winning
designs will depend on beauty of design, °
visibility, and acoustics and utility.

* ® k

WFIL HONORS MARK WOODS

Mark Woods, president of the Blue
Network, was honored recently with a
Citation of Merit by the Poor Richard
Club, as a tribute in recognition of his
leadership in radio network broadcasting.
Station WFIL broadcast the ceremonies.

* Ok ok
NATIONAL CARBON DEVELOPS

IMPROVED CARBON

'FOR TELEVISION PROJECTION

A development in carbon technique by
the National Carbon Company, subsid-
iary of Union Carbide Company, that is
said to increase the brightness of theatre
television projectors, has been announced
by Scophony Corporation of America, 527
Fifth Avenue, New York City. The de-
velopment, according to SCA, increases
the carbon crater intensity of brilliance
by seven times normal standards, a bril-
liance that is excellent for color tele-
vision.

* k%
ELECTRICAL MANUFACTURERS OPEN

PUBLIC INFORMATION CENTER

A public information center for the in-
dustry was opened recently in New York
City by the National Electrical Manufac-
turers Association, Available at the cen-
ter are a variety of facts about the elec-
trical industry, including statistical data,
historical and human interest details, pho-
tographs, library files and - indices, for .
reference work.

John M. Moorhead, formerly of the
New York Herald Tribune and the Kan-
sas City Journal, is chief of the center.

x % #
GOLDER RESIGNS FROM ROLA
COMPANY

Leon Golder has resigned as secretary
and sales manager of the Rola Company,
Inc., Cleveland, Ohio.” Mr. Golder, who
was with Rola since its establishment,
was formerly with the Sonora Phone-
graph Company and Magnavox.

X ok ok

DU MONT "E" CEREMONIES TELECAST

The Army-Navy “E” was awarded re-
cently to the DuMont Laboratories, Inc.,
Passaic, New Jersey. Paramount News
cameramen filmed the ceremonies, which
were later telecast over the DuMont Tele-
vision station W2XWYV and broadcast
over WOR. Presentation of the award
was made by Brig. Gen. G. L. VanDeu-

(Continued on page 69)
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NOW AVAILABLE HERMETICALLY SEALED

The UTC Ouncer type transformer is one of the most popular units in military
equipment at the present time.

UTC glass-metal seals have been production proven for over a year. Additional
developments have now made it possible to employ this type of sealing in the
miniature Ouncer unit . . . 73" diaméter.

Should you have limited space requirements, this transformer (the smallest her-
metically sealed unit now available) can be supplied to specifications.

NEW YORK 13, N. Y.
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THE INDUSTRY OFFERS...—...—...—

KOOLOHM BOBBIN-TYPE RESISTORS

Bobbin-type resistors wound with flexible
ceramic-insulated Koolohm resistance wite on
molded high-temperature plastic forms, are now
available from the Sprague Specialties Com-
pany, Resistor Division, North Adams, ‘Mass.
_Standard resistance tolerance for these re-
sistors is said to be =+ 5% for full wattage
rating, although closer tolerances, as low as

& %%, can be provided at lower wattage
ratings. Maximum power rating is 2.5 watts

and maximum resistance 250,000 ohms in a sec-
tion 34" wide and having a diameter of 13/16",
The maximum recommended operating tem-
perature (ambient plus rise) is 150° C.

Recommended for use as meter mualtipliers,
resistance standards in control instruments, re-
sistance elements of RC oscillators, power re-
sistors of medium wattage ratings in values to
4 megohm, etc,

LAFAYETTE PANEL-TYPE
DEMONSTRATOR

A 5-tube superheterodyne receiver, assembled
on a 307 x 36" imprinted panel and mounted in
a reinforced hardwood frame 3' deep, for in-
structional work, is now available from the Laf-
ayette Radio Corporation, 901 West Jackson
‘Boulevard, Chicago 7, Ill. It may be set up on
a table, or blackboard, or wall.

Circuit is wired for 110-volt a-c/d-c operation.
All parts except the loop are mounted in plain
view adjacent to their schematic positions on
the panel.

Demonstrator boards come with drilled panel
in kit form or completely assembled and wired,

e s e
TE BROABCEST Sumtaurenenie
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ACETATE GROMMETS

Spun acetate grommets have been announced
by Precision Paper Tube Co., 2035 W.
Charleston St.,, Chicago 47, Il )

The grommets are made of acetate film,
spirally wound and laminated. Supplied with
one end sput, inserted in place, and subse-
quently spun over on standard drill press equip-
ment with special tools supplied by Precision.

= -
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CENTRALAB SILVER MICAS

Silver mica capacitors with a.range of 6 to 2,000
mmfd, measured at 1 me, are now being manu-
factured by Centralab, division of Globe-Union,
Inc., 900 E. Keefe Ave., Milwaukee, Wis.

Type 830 of this group has a metal cup hold-
ing the mica capacitor and is assembled to a
tapped brass mounting with or without ground
terminal. Capacitor is also available without
tapped mounting, where it is preferable to solder
the cup directly to another unit, Ranges are
from 6 to 650 mmifd. Terminal types available
include light right angle, heavy right angle,
iong tongue, U-shaped and post terminals. An-
other type, A831, 6 to 650 mmfd, is of feed-thru
construction, with one or two-terminals riveted
to the center capacitor plate,

Type 832 similar to type 830, but with a
deeper cup to accommodate more mica film, and
available in 650 to 2,000 mmfd ranges, is avail-
able with light right angle, heavy right angle,
long tongue and U-shaped terminals.

Power . factor of all types is said to be .08%
for resonant circuit application, 12% for bypass
or blocking use. Leakage resistance is said to
he 10,600 megchms, :
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GOTHARD ENCLOSED PILOT LIGHT

Pilot lights primarily for ungrounded panels are
now available from the Gothard Manufacturing
Company, Springfield, Illinois. All variations
of this new light are equipped with two solder
terminals., Models 1110 (faceted jewel) and 1111
(plain jewel) use long bulbs; 1112 (faceted
jewel) and 1113 (plain jewel) use round bulbs.
The preceding models are available with bay-
onet sockets only. .

Also available as a shutter type light, models
1114 and 1115; 90° turn of the shutter provides
gradation from bright light, through inter-
mediate glows to a dim glow, or total blackout.
Can also be furnished with polarized lens. All
models mount in an 11/16"" hole and have 14"
jewels. Lamps are removed from front of panel.

DEJUR RHEOSTA.T LIFE TESTER

A continuous rotation testing machine has
been designed by De Jur Amsco, Shelton,
Conn., to subject rheostat-potentiometers to a
lifetime’s effective operation at a greatly ac-
celerated rate.

In operation, on one-half cycle, the wiper
travels from minimum to maximum resistance
and reverses in the next half cycle, simulating
manual operations at a continuous high rate
of speed.

www americanradiohistorv com

FRACTIONAL H-P MOTORS

Completely enclosed small motors with alumi-
num ends, ball bearings, stainless steel shafts,
running at speeds from 2,000 to 20,000 rpm on
a-c or d-¢, are now available from Small Motors,
Inc., 1308-22 Elston Ave., Chicago 22, Illinois.
They are reversible with high starting torque
and low current draw. Can be wound for wvolt-
ages from 6 to 230. Said to be corrosion proof
to pass the 200-hour, 20% salt-spray tests.

Flange, clamp, base or integral mountings are
furnished for operating in any required mount-
ing position. -

" AMP SOLDERLESS

TUBE-CAP TERMINALS )

Solderless tube-cap terminals for power tubes
are being made by Aircraft-Marine Products
%nc., 1591 F North Fourth Street, Harrisburg,

a.

Hot-electro tinning is said to assure high
corrosion resistatiee. Diamond grip tube-cap
units are available for use on insulated wire
where an insulation-support type of terminal
is required., Standard type B units may be
used on either insulated or non-insulated wire.

INTERVAL TIMER

A counter chronograph interval timer has been
designed by the Potter Instrument Company,
136-56 Roosevelt Avenue, Flushing, N. Y.
Electronic counters are used, with a 100 ke
crystal controlled oscillator to generate the
initial counting rate. The 100-kc frequency is
divided by four decades down to an output

(Continued on page 76)
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'Sound ideas! On the drafting board . . . in practical engineer-
ing .. . in production “know-how”. These form a strong union
out of which come many Electro-Voice developments. And the
latest of these is the Model T-45 “Lip Mike" ... a noise-cancell-
ing Differential Microphone.

The soundness of Electro-Voice design refinements will be even
more effectively demonstrated in peacetime. We have grown
up with the field. We know its needs and its possibilities. You
may be sure that products born of Electro-Voice ideas will
perform a sound function.

Electro-Voice distributors are giving greater under-

‘standing to your requirements than ever before. If
your 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 €O., INC.

1239 South Bend Ave. * South Bend 24, Indiana

EXPORT DIVISION: 13 EAST 40th ST., NEW YORK 16, N.Y. —U.S.A, CABLES: ARLAB
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Personals

HE VWOA board of directors

tendered a testimonial dinner to

Commander Fred Muller, chair-
man of the board, upon the eve of his
departure to a new and more important
assignment. We are sure all our mem-
bers join with us in wishing Fred, God-
speed and all success in the new job.

Our sincere and heartfelt con-
gratulations to Kenneth B. Warner
upon his silver anniversary as general
manager of the ARRL. Ken was given
an honorary VWOA membership in
1943, as an outstanding member of the
radio communications fraternity. May
we all be here to wish him luck on his
golden anniversary. All good
wishes to Neville Miller, honorary
member of our Association, who re-
cently resigned from the presidency
of the National Association of Broad-
casters after the longest tenure in that
office of any president. Mr, Miller
received on behalf of NAB our Asso-
ciation’s first Marconi Memorial
Plaque in 1940. . . . Yes, veteran wire-
lessmen’ do get the job done. . .. An-
other oldtimer in the wireless operat-
ing profession, Allen B. Du Mont,
president of the Allen B. Du Mont
Laboratories, recently accepted the
Army-Navy “E” flag on behalf of
himself and his associates from our
good {friend General Van Deusen,
Commanding General of Fort Mon-
mouth.  This award places Mr.
Du Mont on our Honor Roll and
makes him eligible for a Marconi
Memorial Medal of Achievement. . . .
Lacking details we cannot give you a
complete report of the Los Angeles-
Hollywood chapter dinner held in Los
Angeles on the evening of February
24, What say, LA, let us in on the
news. . . . Lt. Commander V. H., C.
Eberlin, a former VWOA treasurer
and more recently chairman of our
Miami chapter, is now Communica-
tions Officer of one of our newest air-
craft carriers. Let’s hear from you,
Ebby. . . . Did you know that Ludwig
Arnson, who received a Marconi
Medal of Achievement, was the first
operator aboard an American ship to
use the original signal of distress,
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"in from General

A 1908 de Forest 3-element tube with a
candelebra base.
(From the Clark Radio Libvary)
™

“CQD,” way, way back? As you prob-
ably remember Teddy Haubner was
the first American operator to use the
S0OS signal. And, of course, Jack
Binns was one of the first ever to use
the CQD signal resulting in the saving
of hundreds ok lives in the Republic-
Florida disasger. As a matter of fact
your president was the first to intro-
duce the skippers of the Republic and
Florida, thirty years after the col-
lision between the two vessels.

Let us have more of this type of in-
formation from some of you real pio-
neers. . . . An appreciative note came
McClelland, Air
Communications Officer of the Army
Air Force. General McClelland repre-
sented General Arnold at our nine-
teenth anniversary dinner-cruise. . . .
Our relations with Canada have been
always of the best, and the note we

received from the Consul-General of-

Canada, the Hon. H. D. Scully, is fur-
ther evidence of why this shall always
be. Mr. Scully, writing to your presi-
dent, said: “I wish to thank you heart-
ily for including me in your list of
guests to the annual dinner of the
Veteran Wireless Operators Associa-
tion at the Astor Hotel. T am afraid

wwWwW-americanradiohistorv. com

I came away withott saying goodnight
or thanking you in person at the con-
clusion of the meeting, so I am taking
this more formal method of expressing
my appreciation of your courtesy and
hospitality.” . . . Please don’'t forget
the informal spring dinner at the 77th
Division Club on April 27, 28 East
39th Street. These meetings are ar-
ranged primarily for our members but
vou are welcome to bring along a
friend. . . . Here's an important mes-
sage to oldtimers, especially those who
have licenses or who can easily obtain
one. The War Shipping Administra-
tion is in urgent need of radio officers
to man our Victory ships. So urgent
is the need that WSA is sending tele-
grams to all licensed operators. For
further information address Recruit-
ment and Manning Organizations,
War Shipping Administration, 37
Broadway, New York, N. Y. ... Be-
cause of an overseas assignment, Major
William S. Marks, Jr., was unable to
be with us at the Astor. He is ex-
pected back in time for the 27th at the
77th. . . . Hermann Florez, formerly of
the staff of WOR and more recently
engaged in a consulting radio engi-
neering practice in Washington, was
unable to-attend the dinner, since he
was in London on an important gov-
ernment assignment. . . . We welcome
H. B. Black of the Crocker Wheeler
Electric Manufacturing Company into
our Association as a veteran member.
HBB is a real pioneer in this business
and we hope he will send in some old-
time tales. , . . Peter R. Cuda, now an
instructor in the Army Air TForces
School at Madison, Wis., was a mem-
ber of VWOA back in ’31 and ’32 and
is back with us again. . . . Bill Simon,
our treasurer, has also taken over the
duties of executive secretary. . . . A.
F. “Steve” Wallis, recently resigned
from the Maritime Service where he
had served for several years as Lt.
Commander, to return to the Marine
Department of Mackay Radio. ... Our
sincere thanks to George W. Bailey,
assistant to the president and special
Washington VWOA, representative,
for his splendid cooperation during
the past year. . . . Keep the news notes
coming. . . . 73, MC.
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Here's How Y2222 Helps Project-Engineers
with capacitor Ay, ., problems - - .

Several thousand transmitting mica capacitors
were needed for an imperative wartime function

Micamold engineers analyzed the specifications
of the mica condenser. They found that a simi-
lar type could be built—without using strategic
and costly mica. This Micamold Paper Capacitor
is the result.

The Micamold-created Paper Transmitting Capacitor is mechanically interchangeable with its
mica counterpart . . . and serves its purpose in the particular application for which it was designed.

Thousands of pounds of precious mica were saved and production costs were greatly lowered.

[F YOU HAVE A CONDENSER DESIGN PROBLEM, CALL ON MICAMOLD

Micamold is equipped to help you with your capacitor problems and to manufacture a wide variety of standard
or special types to suit your requirements. Collaboration between project engineers and our own staff has

broken many a "bottleneck” We would like to work with you on present or postwar projects.

MICAMOI.D RADIO CORPORATION

1087 FLUSHING AVENUE : S BROOKLYN 6, N Y.

NO LET UP and NO LET DOWN . KEEP BUYING MORE WAR BONDS
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Are you properly
emphasizing the

SAVINGS FeATURE

OF YOUR PLANT’S PAYROLL

SAVINGS PLAN?

WITH the war swinging into
its tensest phase, now’s the time to
emphasize over and over again the
savings feature of your Payroll
Savings Plan. To press home to all
your people the need of building
up their savings—the need of
building up their savings not only
in wartime but also in the years
directly after the war. To point out
that a bond cashed before its full
maturity is a bond killed before it
has given its fullest service to its

owner—or fo his country!

Buying War Bonds, holding War
Bonds, and keeping wartime sav-
ings mounting—all are absolutely

~ vital. But no one of these is enough

by itself. The savings habif must
be carried over into the years of
reconsiruction which will follow the
war. For if, at war's end, we have
'flash-in-the-pan’ spending, every-
body loses. The spender loses, you
lose, and the country loses! While
a working public, convinced of

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

COMMUNICATIONS
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the value of continued,
_ planned saving, is the sound-
est possible foundation for private
enterprise of every sort.

We call these bonds War Bonds
—and with their aid we will win
this war at the earliest possible
moment! But they're Peace Bonds,
too—and, rightly used, they will
win for their holders, and for all
of us, a happy and prosperous
place in the years of peace to come.

WAR BONDS to Have and to Hold.

* Let’s All Back

» the Attack...
» with War Bonds!

This is an official U. S. Treasury advertisement—prepared under auspices of Treasufy Department and War Advertising Council

www-americanradiohistorv com
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NEWS BRIEFS
(Continued from page 62)

sen, Commanding General, Fort Mon-
mouth, and Cmdr. A, S. Kibbee, USNR,
Office of Inspector of Naval Materiel,
New York. .

ko

CLAYTON RETURNS TO GENERAL
RA4DIO

John M. Clayton, on leave of absence
with the Navy for the past two years, has
returned to his desk at the General Radio
Company, Cambridge, Massachusetts. He
will resume direction of all technical and

trade advertising.
* ok Xk

LIP MIKE DEMONSTRATION

The first public demonstration of the
lip mike was heard recently over CBS in
an unusual two-point hookup. The pro-
gram featured a conversation between
workers of the Electric Boat Company’s
submarine building plant at Groton, Con-
necticut, and workers at ELCO's PT
boat plant at Bayonne, New Jersey.

The lip mike was developed by the
FElectro-Voice Manufacturing Company,
South Bend, Indiana, in collaboration
with the Fort Monmouth Signal Corps
unit.

ARCO ISSUES NEWS MONTHLY

The Allied Radio and Electronic News,
a monthly bulletin of developments in the
electronics field, is being distributed by
Allied Radio Corporation, 833 West Jack-
son Boulevard, Chicago 7, Illinois.
* % %

ARPIN ADVANCES LYNCH
AND BLOEMEKE

Walter H. Lynch has been elected vice
president in charge of engineering of
Arpin Manufacturing Company, 422 Al-
den Street, Philadelphia. Mr. Lynch is
chief engineer, and will also serve as
general manager and a director of the
company.

Richard H. Bloemeke, formerly chief
production engineer, has also been elected
a director of Arpin, as well as general
plant manager. Both Mr. Bloemeke and
Mr. Lynch were with National Union
Radio Corporation before coming to
Arpin.

¥ % %
CALLITE THERMOSTATIC
BI-METALS BULLETIN

A 4-page bulletin discussing Calliflex
(Continued on page 70)
®
EXPERTS DISCUSS TELEVISION

Thomas F. Joyce, manager of the radio,
phonograph and television department of
RCA Victor, discussed postwar television
before the Sales Executive Club at a Tele-
vision Day meeting, in New York City. At
M:. Joyce's left, Allen B. DuMont, president
of DuMont Labs., who also presented an
analysis of postwar television problems.

L

: o

e
” L4
PR :4@ 2%6 gﬁwz will be as large

as the television hook-up that will telecast the game

s ¢+ »Oon a beam of electrons.

Invisible to these millions, but essential fo television, will be
transformers: regulators of electronic energy ... The intimate ex-
perience gained from war communication musts, will be applied
by Stancor engineers to electronic controls of the future—an in-
calculable plus value...Refinement in transformers spells Stancor.

STANGOR 7eestormcn

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED STREET - CHICAGO

Manufacturers of qualily lransformers, reaciors,
rectifiers, power packs and allied products for ihe
electronic indusiries.

S

SEND FOR
NEW
COMPLETE
CATALOG

..‘;x:%z-ﬁ'?.. S
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7?%&&%&4%
“MERIT”
uteand
Dine Radia Pante

... PARTS manufactured ex-
actly to the most precise
specifications.

Long manufacturers of com-
ponent radio parts, MERIT
entered the war program as
a complete, co-ordinated
manufacturlng unit of skilled
radio englneers, experienced
precision workmen and
skilled operators with the
most modern equipment.

MERIT quickly established
its ability to understand
difficult requirements, quote
intelligently and produce in
quantity to the most exact-
ing specifications.

Transformers—Coils—Re-
actors— Electrical Windings
of All Types for the Radio
and Radar Trade and other
Electronic Applications.

\T"//
CC\'\&.

Slnce 1924

MERIT COIL & TRANSFORMER CORP.

311 North Desplaines St.

CHICAGO 6, ILL.

NEWS BRIEFS

(Continned from page 69)

Bi-Metal, has been published by Callite
Tungsten Corporation, 540 Thirty-Ninth
Street, Union City, New Jersey. The
bulletm No. 155, gives technical data on
the deﬂectlon and power of the five types
of thermostatic bi-metal in strip and coil,
thicknesses, sizes, etc.

(R
MECK INDUSTRIES TO PRODUCE
POSTWAR RECEIVERS

The John Meck Industries of Plymouth,
Indiana, received RCA and Hazeltine
licenses recently to manufacture postwar
raclio receivers.

* ok ok
SYLVANIA OPENS
SAN FRANCISCO OFFICE

A new office, which will serve as west
coast headquarters, was opened recently
at 111 Sutter Street, San Francisco, by
Sylvania Electric Products, Inc. B. K.
Wickstrum, Pacific Coast sales manager
for the company's lighting products, is In
charge.

® % %

PHILCO ELECTRONIC MASTER MIND

An electronic master mind developed
by Philco to calibrate equipment auto:
matically 1s reported to have saved 144,000
manhours, and over a million dollars for
the government.

x &k
BELE SYSTEM SALVAGES COPPER

Twelve-thousand tons of copper, enough
for more than a billion machine gun cart
ridges or a million miles of telephone
wire, was returned to the hational stock-
pile from the telephone plant of the Bell
System during 1943, according to West-
ern Electric Compan+y.

NEW HYTRON PLANT

The Hytron Corporation has opened
another plant at Beverly, Massachusetts.

Hytron now has five plants in operation.
* ok %

NEW QUARTERS FOR

B-;";lr by halll:ra[ler‘ﬁ

PHILHARMONIC RADIO

Removal of their entire plant from 216
William Street to expanded quarters at
°

MUSIC FOR THE ILL

a2

\NE nf the ou!siﬁndmg ach_L vements 11 Wamme ]
! - radio tra,nsrmﬂet design 15 tiev SCR-299. Serving'
; aqmﬂj well 4 4 mobils b stationary radio ‘staticn, ©
 this nbw famous’ équ:q:mant i dmnq a real job en our i
Eba,::lé oty : :
e ‘I'En;; war s v by xadm- T},e \r:‘aI impattancs Qf o
mET m!'n rehable cammunmanous necessiiates the

Cdiarts "ysiai umits that are acecurate and

: Elx]ey slals are engineered for seivice

3 rﬁ brant:hEa of mllﬁary t:-:mmamv i

Lucille Ingebretson, pharmacist second class,
at the control panel of a Stromberg-Carlson
receiver-sound system that supplies enter-
tainment to patients at St. Albans Naval
Hospital, St. Albans, New York.

BLILEY ELECTRIC CO.
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528 East 72 Street, New York City, has

ELE
GRII] CUNTRUL REBTI FIER
WGY, Schenectady, was reelected direc-

been announced by Phil-American, Inc., . ™
prewar manufacturers of Philharmonic . : : —
radios. The company is a subsidiary of ISR ' . ( I._l
American Type Founders, Inc. ;o T ‘
HAGER REELECTED o k.
NAB DISTRICT DIRECTOR

Kolin Hager, general nianager of : : ]
tor of the second NAB District at a ot o B ( T h y l' CI tr O n )
recent meeting in New York City. o o : :

wok ok

RCP TESTING
INSTRUMENTS CATALOG

An illustrated catalog, No. 128, has
been issued by Radio City Products, 127
West 26 Street, New York 1, New York.

Among the instruments described are - -
various types of multitesters, vacuum tube . ldﬂal f[l[l
testers, insulation testers, electronic volt- . . .
neters, limit bridges for precision re- [] t I
sistance testing, etc. maﬂy ll] us I.la
CORDAGE, INCORPORATED, FORMED

A new company, Cordage, Incorporated,
devoted primarily to the manufacture of
rubber-jacketed and retractable electrical
cords, was recently announced. Head-
quarters are in Chicago, Illinois, The

applications

This tube is ideally suited

company is an outgrowth of the research for many indusfrial applica-
and development conducted by R. I, Col- . h
lins of Santa Monica, California, during ' tions . . . amondg +hem. an-
the past several years. Mr. Collins, who . .

is commercial superintendent of the Asso- : { c”mg primary currents of

ciated Telephone Co., Ltd., in Santa Mon-
ica, originated the retractable handset
telephone cord.

Officers of the new organization are C.

many small resistance weld-
ers, light control, arc weld-

D. Manning, president, R. D. Collins and o ing con+ro|. etc. AISO, serves

H. D. Hurlbut, vice presidents and E. o . - bl . 4 + |

John;on, secretary-treasurer. P. C. Ger- = capably in moror contro

aty, for many years head of the insulat- | [HEEE : H H

ing department of Kellogg Switchboard i apphcahons. and other in

and Supply Company, has been appointed - g dustrial equipment such as

manager. All orders will be handled : = .pe

through Kellogg. ' control rectifiers.

JESTER GOES TO MEISSNER ' . e . . . . . po
Oden F. Jester, formerly vice presidert Minimum internal 'heahng with maximum rectifier

of Utah Radio Products, has joined efficiency. A long-life product built especially for

Continued ge 72 ,
(Contined gn page 72) standing the gaff of all industrial requirements. Bul-

letin 118 gladly sent on request.

COPPER-OXIDE RECTIFIER TESTS

This is only one of the great variety of Cetron
Rectifiers, Phototubes and Electronic Tubes. Ask for
catalog. If you need a special tube, let us explain

“how our engineers can serve you in this regard.

The familiar orange and blue package guar-
antees the tube therein will give long-life,
dependable service.

William H. Sutfon of Westinghouse making
final adjustments on Rectox units before
submitting them to heat tests. Resistor units
furnish heat to the test chamber while
thermostatic control keeps the temperature
fevel constant. These rectifiers are said to
be capable of standing high ambient
temperatures.

CONTINENTAL ELECTRIC COMPANY

CHICAGO OFFICE NEW YORK OFFICE
903 MERCHANDISE MART GENEVAI lI'L' 265 W. 1dth 51
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Ultra-High-Frequency

Tra-nmitting

Capgcitors

@® Engineered and especial-
ly recommended for use
in ultra-high-frequency FM
radio transmitters. Readily
adaptable for use as fixed
tuning capacitors, by-pass,
blocking. coupling, neutraliz-
ing, and antenna-series ca-
pacitors.

AEROVOX TYPE 1860

mely . to
e ssfbs rgl):::l';l sulphur dlelecit;:]ce
h'gho:a fosses avo:nded by un:‘nded
construction single hugh-tens-on
case, |

mica-inst .

ts ef.

10’?!0003350; Vo 5000 volts;
and .

m
of c_ast-au nue
e and steatite insulator
;?ssrting terminak

e Ask Our Jobber. ..

Ask about these and other types of ca-
pacitors for your requirements. Ask for
latest catalog—or write us direct.

AEROVOX CORP., NEW BEDFORD, MASS., U. S.A.
In Cafiada::AEROVOX CANADA LTD., HAMILTON, ONT.
| Export: 13'E.40S7.,New Yorx 16, H.Y.- Cahle: ‘ARLAB’
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-| ment, has become radic sales manager of

NEWS BRIEFS

(Continued from page 71)

Meisner ‘Manufacturing Company as a
vice president.
X ok %

HARDWICK JOINS IRC

A. H. Hardwick, former president of
Hardwlck, Hindle, Tnc., has joined the
executive staffl of International Resis-
tance Company, Philadelphia, Pennsyl-
vania. Mr. Hardwick will manage the
New York City sales and customers’ ser-
vice offices of IRC and Connector Cor-
pora%tf_lon at 165 Broadway, New York 6,
)

LY.

REVIEW DATA IN RCA SERVICE
MONTHLY

The latest issue of RCA’s monthly,
Radio Service News, reports a review of
wartime radio in '43 and an outline of
radio’s future by the company’s president,
David Sarnoff. Among other items of
interest in this paper are a new alloca-
tion plan for receiving tube distributors,
an improved cathode-ray oscilloscope,
and a transformer reference chart.

* ok %

LA MARQUE GRAYBAR SALES
MANAGER

J. W. LaMarque, formerly manager of
the Graybar radio broadcasting depart-

Graybar Electric Company, Inc., 420 Tex-
ington Avenue, New York 17, New York.
ok %

IRVINGTON PLASTIC TUBING
CATALOG

A 20-page illustrated catalog, Facts
About Plastic Tubing, has been issued by
the Irvington Varnish & Insulator Com-
pany, Irvington, New Jersey. Included
in the catalog, which describes Irvington
fibronized extruded plastic tubing, are a
number of product data sheets detailing
the characteristics and applications of Irv-
o-lite types XTE-30, XTE-130, and Ivi-
flex extruded tubing, transflex transpar-
ent plastic tubing, Hyflex plastic tubing,
and Irvington plastic marker insulators.
* k¥

CAP PROCEDURE MANUAL

A 16-page booklet titled Procedure
Manual for Aircraft Radiotelephone Com-
munication has been released for distribu-
tion to members of all CAP wings,
groups, squadrons and flights, by Elec-
tronic Specialty Company, 3456 Glendale
Boulevard, Los Angeles 26, California.
The booklet is a reproduction of the Civil
Air Patrol training directive on the use
of two-way radio eqfipment.
* *

WESTINGHOUSE WARTIME
ENGINEERING ANNUAL

The annual Westinghouse publication

4401

Premax Antennas

Do the Tough Jobs

Dashing madly through
the waves . . . turning "on
a dime" . ., fighting head
winds . . . it's all in a day's
work for Premax Antennas.
They've a job to do in main-
taining communications be-
tween our fighting forces.

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

describing the technical contributions of

www.americanradiohistorv.com

. fa’e

omas & Skinner

® All shapes, sizes and alloys.
Alnico, cast or sintered, under
G. E. license; Chrome, Tling-
sten, Cobalt—stamped, forméd
or cast. - )

Also: LAMINATIONS for output trans-
formersofhighes!permeubili?y.Smnd-
ard stocks in a wide range of sizes for
Audio, Choke, Qutput and Power
Transformers. Write for dimension
sheet. . . . TOOLS . .. DIES . . .
STAMPINGS . . . HEAT TREATING.

44 YEARS' SPECIALIZED EXPERIENCE

-T"h’omas- & Skinner

STEEL PRODUCTS CO.

1113 E,-23rd St., Indianapolis 5, Ind.


www.americanradiohistory.com
www.americanradiohistory.com

the company’s engineering staffs through-
out the year has just been released.
Among the developments reported on in
the magazine, called Wartime Engineer-
ing, are radio sets which operate after
being in water, roving power trains which
feed electricity to bomb-torn cities, and
a camera gun.

* x
SPEED CONTROL DATA IN
G. R, EXPERIMENTER

The current issue of the General Radio
Experimenter contains an article, with
charts, on Motor Speed Control with the
Var1ac as well as three additional meth-
ods-of continuous interpolation which was
featured last month.

. 4 *
DEAKINS HEADS RCA VICTOR
CANADA

Frank R. Deakins has been named
president of RCA Victor Company, Ltd.,
of Canada, a subsidiary of Radio Cor-

poration of America.
k ok Xk

LAWRANCE AERONAUTICAL
ORGANIZATIONAL CHANGES

Lawrance Engineering & Research
Corporation, Linden, New Jersey, will
hereafter be known as the Lawrance
Aeronautical Corporation. The develop-
ment and manufacture of electronic aero-
nautical accessories for commercial avia-
tion is planned, to supplement Lawrance’s
regular production of auxiliary electric
power supply for aircraft and surface
craft.

Dr. Rowland Burnstan, executive vice
president and general manager of the
company, has been elected president, to
succeed Charles I.. Lawrance, who be-
comes chairman of the board.

Dr. Rowland Burnstan
% ok ok
ACRO PROMOTES LYNN AND
ROBINSON

Fred R. Lynn has been appointed vice
president in charge of manufacturing of
the Acro Electric Company, Cleveland,
Ohio. C. A. Robinson was promoted vice
president in charge of sales. Mr. Lynn
was formerly assoc1ated with. the Cannon-
Kocka Company and the P A, Geler
Company.

ELECTRICAL APPARATUS COMPANY
MOYVES OFFICES

The Electrical Apparatus Company has
moved its offices from 1018 Common-
wealth Avenue to 1200 Soldiers Field
Road, Boston, Massachusetts.

IDEAL MACHINE TOOL
ACCESSORIES CATALOG

A 1Z-page catalog covering machine
tool accessories has been issued by Ideal

(Continued on page 74)

Far in advance of today’s production schedules and in antici-
pation of tomorrow’s needs, EICOR engineers are preparing

to meet the inevitable demand for rotary electrical

equipment designed for new applications. During recent

years their store of knowledge has been used to direct our
activities and those of others in the manufacture of

more and better motors and dynamotors for war service.

The breadth of experience gained in this effort fits

them, and our entire organization, for an

important future in this field.

An exceptional range of designs and frame sizes facilitates
the development of equipment to meet your exact
specifications—from tiny direct current motors to
dynamotors and generators for every conceivable
output or purpose. Our facilities are equally
adaptable to the engineering of a single
experimental unit or to production runs.

Years of patient research, the “spadework”
that improves existing products or creates
new designs,are represented in every
EICOR part.If you use—or expect
to use—motors, dynamotors, or
generators, submit your re-
quirements to us; our engineers.
may have something smaller
or lighter or better to '
recommend.

Eleeom @?j@ | iSQl,W. Congress 5t., Chicqgo, U.S. A,

DYNAMOTORS = D. C. MOTORS «POWER PLANTS * CONVERTERS
Export: Ad Auriema, 89 Broad §t., New York, U.S. A Cable: Auriema, New York
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"ONE-INCH"

VARIABLE]
PILOT LIGHT
ASSEMBLIES
by DlAL_CO

To regulate the intensity of light,
this new Diglco unit has a superior
| mechanical shutter buill into the

.knurled head. This Vari-Dim Jewel
Head assembly can also be readily
applied to any of the CS series of
Pilot Lights listed in our 24-page
‘Catalogue No. 43. Write for a copy.

' Plus LAMPS...

To help speed production, Dalco offers
\%Pilot Lights completely assembled with

G.E, or Westinghouse Lamps—any type or
voltage. Samples submitted on request.

DIAL LIGHT C0. ... .

200 BROADWAY - NEW YORK 3, N. Y.
Telephone: AlLgenquin 4-5180-1-2-3
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NEWS BRIEFS

( Continued from page 73)
Commutator Dresser Company, 1290 Parle
Avenue, Sycamore, Illinois. Described
are the a-c magnetic chuck, etcher-de-
magnetizer, and electric tachometer, as
well as triple-duty live centers, machine
shop metal etcher, portable demagnetizer,
grinding wheel dresser, balancing ways,

and electric cleaners.
* %k

WESTINGHOUSE BOOKLET ON
POWER CENTERS

A 25-page booklet describing coor-
dinated unit substations available in, all
standard ratings, has been issued by
Westinghouse. The booklet contains a
time-saving guide to the selection and
specification of indoor and outdoor trans-
former installations, including disconnect
and protective equipment.

* ok k

CHERRY RIVET COMPANY MANUAL

A 36-page manual, Cherry Blind Rivets
No. B-44, has been issued by the Cherry
Rivet Comnpany, 231 Winston Street, Los
Angeles 13, California, for distribution to
field repairmen, inspectors and other users
of rivets. The manual, illustrated with
color sketches, diagrams and tabular ma-
terial, covers descriptions of the blind
rivet, drilling of the hole, selecting the
rivet and pulling head, operation, instal-
lation procedure, tools, and inspection
technique,

¥ % 4
BENEDICT NAMED WESTINGHOUSE
ANALYSIS SECTION MANAGER

Frank R. Benedict has been named
manager of the product performance an-
alysis section of Westinghouse, East
Pittsburgh, Pennsylvania.

P
FEDERAL TEL. & RADIO APPOINTS
JAMMER

J. S. Jammer, assistant vice president
of Federal Telephone and Radio Cor-
poration, has been appointed general com-
mercial director, in charge of sales and
advertising. )

* ok ok
HOPP PLASTICS BULLETIN

An 8-page bulletin describing the prop-
erties and uses of lumarith, vinylite, and
ethyl cellulose plastics has been released
by the Hopp Press, Inc, 460 West 34
Street, New Yor}c{ 1;( I\}Ikew York.

RCA TUBE SUBSTITUTIONS BOOKLET

A 16-page booklet, Tube Substitution
Directory, covering over two-thousand
substitutions, has been issued by the com-
mercial engineering section of Radio Cor-
poration of America, 596 South Fifth

.

SUITCASE ELECTRON MICROSCOPE

Left to right: Igor Bensen, G.E. development

engineer; F. A, Klingenschmitt, Radio Club

of America president; Frank King, and Dr.

C. H. Bachman, of G.E., with the compact

electron micrscope described before a re-

cent meeting of the Radio Club of America
in New York City.
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Street, Harrison, New Jersey. Included
in the directory are sample calculations
of series and shunt resistors in heater
strings, and a listing of 304 RCA receiv-
ing tube types with one or more substi-
tution types which may be used as re-
placements. The directory, which costs
ten cents, 1s available through RCA dis-
tributors or through RCA at Harrison.

COMMERCIAL ULTRAHIGH SPEED
MOTION PICTURE SERVICE

The research division of McLarty Busi-
ness Films, 986 Ellicott Street, Buffalo 8,
New York, has announced an ultrahigh
speed motion picture service for high
speed research.
G. E. F-M LISTENER REACTION SURVEY

General Electric Company has released
a booklet covering the findings of its
recent survey of f-m receiver owners in
four of the thirty cities now having f-m
stations: New York, Philadelphia, De-
troit and Milwaukee. " Purpose of the
survey was to determine f-m listeners’
reactions to f-m reception as compared
with a-m, their attitude towards f-m, and
the reasons for their present opinions on
f-m.  The survey showed that 77.2%
favored f-m. % % ok

THOMSON OF WESTERN ELECTRIC
RETIRES

Philip L. Thomson, director of public
relations of Western Electric Company
for the past thirty-three years, has retired
after forty-one years of service with the
company. Fred B. Wright, of the com-
pany’s distributing organization, assumes
Mr. Thompson’s post.
G. E. NEW PARTS DATA ON ELECTRIC
INSTRUMENTS

Nine loose-leaf pages covering the 214"
d-¢ and r-f ammeters and voltmeters of
the new internal-pivot design have been
released by G. E. The parts are illus-
trated in sizes proportional to each other.

*x ok £

AUDIO DEVELOPMENT
COMPANY CATALOG

A 16-page catalog, containing specifi-
cation data and product illustrations, has
been issued by the Audio Development
Company, 2833 Thirteenth Avenue South,
Minneapolis 7, Minnesota. Described are
impedance, audio, input, bridging and
power-transformers, reactors, aircraft and
industrial transformers, filters and equal-
izers, plugs, patch cords, jacks and jack
panels, and key switches,

(Continued on page 91)
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HUGE COIL FORM

Ribbed spheroid coil form, approximately

4" x 5" and weighing about one pound,

recently molded from a mold weighing seven
hundred pounds.

(Courtesy Bakelite)

Customers—not in ones or twos, but in the hundreds. If not in

~ person, then they‘re represented by letter or telephone. And

they’re in early every day . . . before breakfast, so it seems . ..
with_requests for urgent radio and electronic components and
equipment. Some are needed for the Armed Forces . . . others
for industry and dealers . . . still others for laboratory projects,
and schools. We're doing our best to fill orders and speed
deliveries. We’re doing our best to help you cut through red
tape and solve vexing technical problems. And our best, as
you must know, is just about the best there is.

For Non=-Critical Consumer Applications
...Lafayette Radio Corporation carries a supply of
all standard radio replacement parts in addition to
a wide variety of useful parts and equipment!

FREE! The book of the year! ca1a106 oF rabio conponents anp equipnent
Lafayette Radio Corp.’s

latest contribution to

90T W. Jackson Blvd., Chicago 7, Ill., Dept. R4,

// wartime America. A
Please send me o free copy of the new Lafayette

catalog that should be
in the hands of all war

agencies. Send for your
FREE copy.

MAIL COUPQON TODAY!
THE BEST AND ""EASIEST” BUY .., ., WAR BONDS AND STAMPS

901 W. Jackson Blvd., Chicago 7, linois % 265 Peachtree Street, Atlanta 3, Georgia
e
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ELECTRONS have but one inherent urge and that urge is to escape.
Controlled and directed, they are a mighty force. In organizing and
harnessing this incredible army of tiny workers for wartime radio
communication and radar use, electronic engineers find it necessary
to pep up and pattern this force before permitting its ma'd rush
out into space. In this engineering scheme, electronic equipment
requires, along with other important parts, many types of Co-axial
Cable Connectors, in the wartime manufacturing of which Astatic’s
extensive facilities are now largely employed. Astatic's Co-axial
Cable Connectors meet rigid government requirements and are
used and highly praised by many leading manufacturers of wartime
radio and radar equipment.
Pioneer

Manufacturers

of Quality
Microphones
and Pickups

THE AST

IN CANADA
CANADIAN ASTATIC. LYD.
TORONTO. ONTARIO

ATIC CORPORATION

~ YOUNGSTOWN, OHIO
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THE INDUSTRY OFFERS ...

(Continued from page 64)

of 0.1 second. Answers are indicated for each
decade on four neon lamps designated 1-2-4-8.
Size is 15" x 10" x 10”'; weight is approximately
30 pounds,

* X K

DIAL LOCK AND
TUNING INDICATOR

A tuning control with a lock that will ae-
commodate a wide range of dial thicknesses
and a tuning indicator that maintains a fixed
position on the dial simply -by- smapping the
lock is now available from the Radio Craftsmen,
1341 S. Michigan Ave., Chicago 5, Illinois. The
unit was originally designed for the frequency
tuning unit of the Hallicrafters SCR-299 mobile
set.

G. E. FLAMENOL BUILDING WIRE
FOR WET LOCATIONS

A small-diameter, type SNW, flamenol building
gire for wet locations has been announced by

The wire has a special thermoplastic insula-
tion with low moisture absorption. It is de-
signed for use in accordance with section 3035
of the National Electrical Code, and is approved
by the Underwriters’ Laboratories in sizes 14
to 4/0 inclusive.

The insulation is said to be superaging, high
in dielectric strength and resistant to oils, acids
and alkalies. It is flame resistant and will not
supp&rt combustion. Its temperature rating is
50° C.

Wire is also said to be self-protecting and
requires no braid; finish is hard, smooth and
glossy, striped for grade-identification. Small
size permits more conductors to be used in one
conduit or duct, or smaller conduits or ducts to

be used.
* % K

MONITOR CIRCULAR SLIDE RULE

A circular white vinylite slide rule with scales
on u disc 6 in diameter, has been produced by
the Tavella Sales Company, 27 W. Broadway,
New York 7, New York.

The rule solves multiplication, division, square
root, problems involving the use of logarithms
and functions of angles. The front side of the
rule has four scales, log, C, D, and CI or C in-
verted scale. The revcrse side has sine and
tangent scales and A and D scale for finding
squares and square roots.

L 3

SPRAGUE HIGH-VOLTAGE

MEG-O-MAX RESISTORS S

Resistors with a minimum of critical materials,
and formed of a series of pressed and sintered
ring-shaped segments electrically so joined that
the units are non-inductive, are announced by
the Sprague Specialties Company, Resistor Di-
vision, North Adams, Massachusetts. Finished
units are encased in a hermetically sealed glass
envelope provided with ferrule terminals.

The resistors known as Meg-O-Max are em-
ployed as high voltage bleeders, and as coarse
accuracy meter multipliers for voltage indica-
tors. Other present applications include use in
high-voltage networks, measuring equipment,
rectifier systems, high-voltage voltage dividers,
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and as hroad accuracy meter multipliers. Avail-
able in two types; (1), 59/32" long with a range
of from 3,600 ohms to 100 megohms; and (2),
925/32” long, with a range from 6,800 chms to
100 wnegohms.

* ox %

. AIRCRAFT TOOLS ééUNTERSlNK

A micro-set stop countersink has heen an-
nounced by Aircraft Tools, Inc., Los Angeles,
California.

This new model is said to offer many features
such as split collet type shaft which allows the
use of various cutters and pilots, full ball thrust
bearing that eliminates heat and friction, sim-
plified positive sight adjustment in increments
of .0027, lock spring in sight adjusting sleeve
that holds locking teeth in set position, and pin
that locks stop collar to shaft.

A spring loaded spindle retracts cutter back
into stop cage for safety to operator and mate-
rials, thus protecting cutting edge of tool. Con-
centricity of the shaft, pilot and cutter limits
are held to .002” indicated reading. All parts
are interchangeable.

* R OF

DIELECTRIC TEST SET

Voltage breakdown tests up to 4000 volts are
provided for with the 1031-B dielectric test set
mantifactured by the Technical Apparatus Con-
pany, Boston. Its half-wave rectifier circuit,
atilizing a 2x2 tube, delivers up to 18 ma.
High voltage output is delivered at safety con-
nectors to which 24" flexible cables, insulated
and terminated in high voltage test prods, may
be connected,

Charge and discharge of capacitive test speci-
mens, as well as breakdown of insulation under
test, are indicated by a neon glow lamp. An
output indicating meter shows woltage being
applied to the specimen and a ptimary Variac
provides continuous control of output voltage.
No extended warm-up period is said to be
required. =

Housed in steel cabinet 8 x 10" x &".

* % %

" RCP V-T VOLT OHMEGGOR
INSULATION TESTER

Insulation testing at 500 volts up to 10,000 meg-
ohms is available with the vacuum tupe volt
ohmeggor insulation tester, model 665, an-
nounced by Radio City Products Company, Inc.,
127 West 26th Street, New York 1, New York.
Instrument is also said to provide capacity
tests, as low as 2.5 micromicrofarads and up to
2,000 microfarads.

There are 13 a-c and d-c voltage seales, meas-
uring from a fraction of a wvolt to 6000 volts.
Input resistance 16 megohms maximum. The
vaeuum tube ohmmeter has 7 ranges to 1.000
megohms.

A
DU PONT CONDUCTIVE COATING

A ceramic type composition that produces elec-

(Continted on page 78)
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(Continued from page 77)

trically conductive coatings for glass, plastics,
porcelain, soapstome, wood, cloth and paper has
been developed by the electrochemicals depart-
ment of E. I. du Pont de Nemours & Company,
Wilmington, Delaware.

These coatings which contain silver powder
can be applied by spraying, dipping or brush-
ing, followed by air drying and, in some cases,
haking.

Several different formulations of the new
material are being produced. A thermoplastic
conductive cement is one form. Others include
a conductive coated cloth and a flexible con-

ductive film.
* *

ALLIED TELEPHONE TYPE RELAY

A small ielephone type relay, TKL, using
mycalex and specifically designed for high fre-
quency use 1 now being made by Allied Con-
trol Company, Inc.,, 2 East End Avenue, New
York 21, N. Y.

The coil is cellulose acetate sealed. Contacts
are of palladium. Fine silver or special alloy
contacts are available on request. Double pile-
ups of contacts can be supplied from a single
A (spstno), B (spstnc) or € (spdt) arrange-
ment to a maximum of four C combhinations.

Weight and dimensions, less contact pile-ups,
are 1% ounces and 1 7/16 long x 15/16"" wide
x 1 1/16 high. .

STRUTHERS-DUNN REDESIGNED
SNAP-ACTION RELAY

The 79XAX sensitive, snap-action relay first
introduced as an overload unit for protecting
an electron microscope, has been redesigned to
extend its applications hy Struthers-Dunn, Inc,,
1321 Arch Street, Pbiladelphia 7, Pennsylvania.

The relay is designed so that its armature
practically completes its travel before the con-
tacts snap with a positive action to the corre-
sponding position, Applications now include
overcurrent protection, particularly in the range
of 1 to 100 milliamperes; overcurrent protection
in connection with shunts furnishing potentials
in the range of 1 to 106 millivolts; pulsing cir-
cuits, sensitive vacuum tube circuits, etc.

Normal sensitivity is 0.01 watt; contact rating
10 amperes., TFor 110 volt a-c, and 10 amperes,
24 volts, a-c. Coil resistance available from 4
to approximately 30,000 ohms. Weight is 10
ounces; size 234’ x ¥’ x 134"; spdt.

* #* »

NYT AIRCRAFT TRANSFORMER

An 8-ounce transformer with a temperature rise
of 36° C which is said to permit operation over

WWW-americanradiohistorv.com

all ambient temperatures. from minus 60° C to
plus 76° C and altitudes up to 50,000 feet has
been developed hy the New York Transfornier
Company.

¥*

ALLIANCE AIRCRAFT DC MOTOR

A d-c series motor primarily designed for use
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in airbourne egquipment, operating continuois
duty on a 13-volt d-c source at 7.4 amperes de-
livering 1/12 h-p at 7,500 rpm has been produced
by the Alhance Mfg Company, Lake Park
Boulevard, Alliance, Ohio. It measures overall
less the /’ diametesr shaft extension, 4 5/16"
in length x 234" diameter. Weighs 314 pounds.
Said to have low temperature rise, permitting
operation under high ambient tempevature.

AMBIENT COMPENSATED
TIME DELAY SWITCH

An ambient compensated time delav switch,
with contact capacity of 1,500 watts, 115/230
volts a-¢ is announced by George Ulanet Com-
pany, 88 East Kinney Street, Newark 3. New
Jersey, Heater windings are wound for 6 to
230 volts, Heavy duty electrolytic silver con-
tacts, available normally open ot normally
closed. Weighs 3. ounces; overall dimensions

Z%// x 47 x 547

RO

YAN EPS-DUOTONE CUTTING HEAD

A cutting head with a reed armature has bheen
announced by Duotone Company, 799 Broadway,
New York 3, N. Y

Its measured distortion 15 said to he 1.8% at
400 cps. The impedance of the cutter is 500
ohms at 400 cps. It is said to recuire plns
20 db level (6 milliwatts in 500 ohms) for normal
amplitude. The head comes equipped with an
extra mounting plate for instant mounting and
15 interchanged with other heads. Available in
15- and 500-ohm impedances and designed for
9/16" stylus.

WILLARD CHARGE-RETAINING
BATTERY
A 6-volt charge-retaining storage battery de-

signed to replace 6-volt dry batteries in applica-
tions requiring low cutrent drain at sustained

voltage over long periods of time, is now heing
offered by the Willard Storage Battery Com-
pany, Cleveland, Ohio.

It is said that this new charge-retaining bat-
tery CR-2-3, will deliver service equivalent to
the life. of a 6-volt dry battery on just one

charge.
® ¥ £

DUG-DIRECTIONAL SOUND
REPRODUCER

A duo-directional reproducer with an 87 pm
speaker is now available from Execntone, Inc..
415 Lexington Ave., New York.

An opening at front and back provides the
duo-directional transmission.

Baffle is equipped with a mounting for trans
former which matches the impedance of tlie
reproducer unit to the wiring line and amplifier
Ias two suspension rings fastened on top fo
hanging. Unit is 17" wide x 1014” deep x
23’ high.

'MOTHER'S ON
" PLASTIC FRON

PLUGS &
CONNECTORS

Remler worker removing threaded eor
pieces for telephone haond set from
plastic molding press.

A VARIETY OF TASKS in all depart-

ments of the Remler Company are per-
formed by women. Their dexterity and

nainstaking attention to detail contribute

i
ro the precision accuracy of Remler gnal COI]]S and

_ e Navy Specitications
:omponents and communication equip-

ment, » Like their sister workers in fac- | _Tyees: PL
50-A 61 74 114 150
tories all over the country, many of these 4 &2 76 119 159
55 63 77 120 160
Remler women also have the respon- 56 64 104 124 291-A
o . 58 65 108 125 354
sibility of managing a household. To 59 67 109 127
. . . 60 68 112 149
this double task they bring a devotion
i ] . PLP PLQ PLS
worthy of their menfolks in the fighting 56 65 | 56 65 | 56 oa
. [ 59 67 59 47 59 45
fronts. Hats off to the women of Americal %0 74 | s0 74 | 30 e

61 76 61 76 61 76
62 77 62 77 62 77

Wire or telephone if we cdn be of assistance 63 104 63 104 | 63 104
64 64
REMLER COMPANY, LTD. NAF
1136-1 No. 212938-1

2101 Bryant St. « San Francisco, 10, Califernia
Other Designs to Order

REMLER

| SINCE 1918
ﬁnnoancini & Communication fgat}amem‘
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TECHNICAL
NOTES
Excerpts from New Home Study
Lessons Being Prepared under

the Directton of the CREJ]
Divector of Engineering Texts

The

Iconoscope

Regardless of whether or not tele-
vision is being employed in the pres-
ent war, it undoubtedly will be one of
the most important post-war enter-
prises. CREI has been fully aware of
this and has prepared a specialized
course on the subject. We horrow
from this course, our material for the
technical article appearing in the May
issue of the CREI NEWS.

The subject is The Iconoscope, and
Part I, presented in the May issue of
the CREI NEWS deals with the gen-
eral aspects of photoelectric and soc-
ondary emission phenomena as a
breparation for Parts II and 1L, in
which the action of the iconoscope itself
will be analyzed.

IN YOUR NOTEBOOK

FILE

The approach is mainly from the
physical viewpoint, since to the average
engmeer, a good qualitative under-
standing of the action of the icono-
scope will stand him in bhetter stead
than a theoretical mathematical pre-
sentation, which is not of much use
practically because of the difficulty in

THE Q-LAFP

.- (Continued from page 42)
flow down to filter tank inside base.

The Q Lap for Angle Correction

Although the cutting technique of
quartz has been considerably improved,
off-angle crystals are found in runs,
‘particularly with first cuts. To elim-
inate this deficiency, an angle correc-
tion unit was developed for the Q-lap.

Ten or fifteen seconds are required
to correct two blanks simultaneously.
The principle is the same as that de-
scribed before, except that-the rocker
arm is provided with a special head,
and the crystal holder does not rotate.

In Figure 7 appears this correction
device. The shaft is provided with the
normal suction head, and on the end of
this shaft there are two adjustable
screws, 2, which lock the shaft with
respect to the bearing screws, 3. On
support 4, is mounted a dial gauge
reading in .001 minutes. The relation
between bearing screw 3 and pointer of
dial gauge is such that when the hand
of the dial gauge is on zero, the suction
head is perfectly aligned with the dia-
mond wheel. The readings are directly
in minutes.

Once the angle has been determined

S

PRECIS]

VARIABLE ATTENUATORS

® Total Impregnation

® Precision-Machined

® Stone-lLapped Contacts
Single Full-Reamed Bearing
Ground Shafts

Quiet Operation Assured

Cinema Engineering Co.

1508 West Verdugo Ave., Burbanik, Calif.

[linﬂ:

&)

1Ly be : culty on the x-ray machine, the blank is
measuring € various quantities in- H 1 3
volved, marked, the dial gauge is adjusted ,
o and thé crystals can be ground to a{ POST-WAR RADIO ENGINEEE
THE CREI NEWS is offered free for . .
the asking to anybody sufficiently predetermined thickness. The angle WANTED
mierested to write us for it. Write ti t th t Fi 7
today for the May issue, and the setung a € momen igure was ’
artu:le,_ “T:he leconoscope.” Vou incur taken was 58 minutes N o w
no ablzgatu_}{z N Tequesting to be put In Fi 3 9 d 10 h
[ a - .
n our wmatling list, ; n rigures o, Y an appear photo To the radio engineer who is t‘horoughly
o micrographs of crystals lapped on the || familiar with broadcast receiver desxglr;s, pro-
i - i1- ; duction and detailing; and who can take a set
] Q-lap and drill-press lap. The finish through from seratch whether it be a midgct
i * * * of a rough-lapped Q-lap crystal blank || o a console, we offer a superb post-war posi-
< where the diamond wheel has been|| tion open now with a live-wire, Drogressive
' : . : . Mid-west plant. Salary commensurate with
& used is shown in Flgure 8. A finished ability and previous experience, but we will
— . N . .
. -lap crystal lappe 1 031 ra- not hesitate to start at $6,000. Write in full
] The F'Ub"ECtb gf “Thef Teono- ‘SQiVE: pmi:zture al;%eir‘: t?n 31_31;”1?:) 8.9 detail describing former work and ‘background,
sccpe” 18 but one of many . enclosing a small picture (which will not: be
E tl:_latdare being constantly re- And in Figure 10 appears the surface|| returned) if possible. All replies held in strict-
E::onsaﬂf, de;‘:eist,%anCR]f:il of a rough lapped blank using 180 car est confidence. Our employees know of this
uh rector of Engineering "fexts, b d It))P . . & K advertisement. Box 444, cfo CommumcaY tions,
0 u;fldeé f{lé‘; personal supervision orundum abrasive mixture, taken || 19 E. 47th Street, New York 17, N. Y.
o President, E. H. 111-
1 Rietzke. CREI home study from a drill-press lap.
O courses are of college calibre
for the professional engineer
T and technician who recognizes :
CRET training as a proven
program for personal advance- jo N E s 5 0 s R
Z ment in the field of Radio-
— Electronies. Complete details
of the home study courses l AND SGCKETS
o sent on request . . . ask for
30-page booklet.
o
=z Designed for 5,000 volts and 25 amperes.
) All sizes polarized to prevemt incorreot

connections, n¢ 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

2460 W. GEORGE STREET
CHICAGO 18, ILL.

~ CAPITOL RADIO
ENGINEERING INSTITUTE
E. H, RIETZKE, President

Home Study Courses in Practical
Radio-Electronics Engineering for
Professional Self-Imgrovement

. Dept. €O-4, 3224—16th St., N. W.

WASHINGTON 10, D. C.
Contractors to the U. 8. Navy—U, 8.
Coast Guard — Canadian Broadcasting

Corp. — Producers of Well-trained
Technical Radiomeh for Industry.
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TELEVISION PICKUPS

(Continued from page 38)

lution, the object being to obtain op-
timum picture resolution for a given
frequency band. It was pointed out
that, as long as the horizontal plus
vertical resolution was fixed, it was
not necessary that they be equal; that
this held over fairly wide limits. Tt
was formerly thought that the twao
should be equal for optimum perform-
ance. ‘

~ In discussing scanning systems, Mr.

Shelby pointed out that 525 lines at
30 frames per second equals 15,750
lines per second. Thus if we had a
picture one foot wide, the cathode-ray
beamn would be traveling at the rate
of 15750 feet per second, which is
equal to 3 miles per second.

An analysis of picture-time factors
was also presented by Mr. Shelby. In
this analysis, Mr. Shelby showed that
approximately 7% 9% of vertical time
is lost in returning the spot from right
to left for the next line, and similarly,
17¢, is lost in horizontal time. Thus
approximately 769 of the time is
available for the picture. The lost
time is lost only to the picture, but is
not wasted for synchronizing, ex-
plained Mr. Shelby, as equalizing
data is transmitted in these intervals.
The synchronizing signal occurs off
the screen at the right and is therefore
not seen. It is not possible to super-
impose some sort of separate sine wave
on the carrier for synchronizing, he
said, because of the full frequency
range demanded by the picture trans-
mission, 30 cycles to 4.5 mc. In scan-
ning at the pickup device and at the
reproducer, it is necessary to synchro-
nize the 15750-cycle line frequency
and the 60-cycle field frequency. The
tie-in between various power stations
and networks provides sufficient syn-
chronization, Mr. Shelby pointed out.

To isolate the synchronizing pulses
from the picture they are given a
value which corresponds to blacker
than black, said Mr. Shelby. Figure
8 shows the FCC standard waveform
with two fields, 4 and B. The pulses
in field B are offset 1/60 second from
those in A, which causes interlacing to
take place automatically. The picture
is shown occupying a bias level of
maximum white to black whereas the
control pulses are above the black or
blacker than black,

Mr. Shelby next described various
television pickup devices and cameras
beginning with the Iconoscope. The
heart of this tube is a photosensitive
mosaic consisting of hundreds of thou-

. &

One call to Allied . . . and your pro-
curement job is done! There’s no lost
time — no waste motion. Today’s
largest and most complete stocks are
concentrated here under one roof . ..
Over 10,000 electronic and radio
items . . . ready for rush delivery to
the Armed Forces, Government, In-
dustry and Research Laboratories.

What's more . . . close contact with
all leading manufacturers enables us
to simplify and speed procurement
of many diversified needs. You deal
with one source, instead of many. You
send one order for everything. Whether
you need one item or a hundred . . .
save time and work . . . Call Allied
First, Thousands do.

Write, Wire, or Phone Haymarket G800

ALLIED RADIO CORP.

833 W. JACKSON BLVD., DEPT. 31-p-4, CHICAGO 7, JLL.

OVER 10,000 ITEMS—svuch as:

Tubes Transformers Microphones
Condensers Relays Headphones
Capacitors Switches Public Address
Resistors Rectifiers Meters
Rheostats Wire & Cable Test Equip.
Coils Crystals Intercom.
Sockets Speakers Power Supplies
Photo Cells Receivers Converters
Batteries Training Kits Generators
Chargers Code Equip. Tools

Today's Most
Complete
Helpful
BUYING
GUIDE

NEW Rapid R-F Resonance and Coil Winding Colculator

New, dual-purpose Calculator devised by Allied for fast
{ and accurate determination of resonance factors and
coil winding data. Simple, easy to use. Send for it now.
No. 37-955, Price net, only.cvveeerecsorccnes vess 25¢
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HUGE STOCKS! Everything
from a condenser to a piece
of laboratory test equipment.

RAPID DELIVERIES! Trained
expediters rush your orders,
and help "break' priority
problems.

€ recunica apvisers wil act
as a ''right hand" to your
-own production staff.

Q) 17 vears oF experiENce are
behind our competent, com-
plete wartime service. We
know the field from the "knee-
high' stage.

100% GUARANTEE of satis.
faction. You know it will "per-
form™ when you buy it from
Harvey.

TELEPHONE
ORDERS T0.
BRyant 9-1946

a

103 WEST 43rd ST., NEW YORK 18, N. Y.
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sands of individual silver globules, sep-
arated from a common back plate, or
signal plate, by a very thin mica sheet
so as to form individual, isolated capa-
citors, explained Mr. Shelby. These are
scanned electronically by an electron
beam coming from an electron gun at
an angle of 30° from the normal to the
mosaic. This angular arrangement is
unavoidable because the gun must not
interfere with the optical pickup, he
said. The scanning is accomplished
by magnetic deflecting coils, and the
beam, in striking the elements, strikes
off a number of secondary electrons
which increases the sensitivity, but
gives some spurious signals. The po-
tential of the elements varies from
+2 or 3 volts to —1.5 volts, he ex-
plained, the latter value occurring just
ahead of the scanning beam. Being
capacitors, the elements can store en-
ergy during the scanning cycle, which
accounts for the high sensitivity of
the Iconoscope, pointed out Mr. Shel-
by.

A mock-up camera with two lens
systems, one for the Iconoscope and
the other for viewing and focusing,
was also shown (Figure 9). The

camera has push-button controls and
requires only 250 foot-candles at f4.5
for average subjects and a good depth
of focus, said Mr. Shelby. Due to
the 30° angle of the gun, the top of
the mosaic is further away from the
deflecting coils than the bottom. This
would produce angular distortion of
the picture if not corrected. The cor-
rection is made by modulating the
horizontal signal with a small part of
the vertical signal, he said.

Mr. Shelby also discussed Farns-
worth’s image dissector tube which has
the advantage of freedom from sec-
ondary emission with the consequent
spurious signals, but does not provide
for the storage of energy during scan-'
ning. It therefore has a low sensi-
tivity, he said, but is excellent for re-
producing motion pictures.

The image Iconoscope with an elec-
tronic lens system and a photoelectric
cathode was described briefly. This
tube (Figure 10) is much more sensi-
tive than the original design, said Mr.
Shelby, since secondary emission is
more effective than photo emission in
charging the minute condensers. This

{Continued on page 84)
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size order.

907-909 Penn Ave.

"Quartz
Crystals

Frequency Control

and

Special Applications

are

Accurate, and

Dependable

We are equipped to handle any type or
May we quote you on your
future requirements? Immediate delivery.

R9 Crystal Company, Inc.

Pittsburgh, Penna.

Receiving

-

PERFORMANCE PERFECT

Sylvania

Tubes Lock-1n
Reguiar  Reeziuing EMPORIUM, PA.
Style

Circuit engineers, by never-
ending tests of Sylvania Ra-
dio Tubes, perfect their per-
formance an

compile data that W
leads to new elec- i
tronic tube de- é,‘éiy?:%)
velopments. e

SYLVANIA

ELECTRIC PRODUCTS INC.

oNSTS B

3 § “‘DIE-LESS” DUPLICATING
No DIes' might be described as a new

industrial technique made possible by the accuracy,

extreme adaptability and ease of operation of
DI-ACRO Precision Machines— Shears, Brakes,

" Benders—especially when used as a continuous,

322 EIGHTH AVENUE SOUTH -

integrated production process. Parts can be made
just as accurately as with dies,
s . to tolerance of .001".

D:ID'E -LEss”
Pucnr,,, G
- i’%

Write for catalog
“DIE-LESS”
DUPLICATING

MINNEAPOLIS 15, MINNESOTA

A SMALL RHEOSTAT
with BIG Features

The fact that a Rheostat is small in no way
diminishes the importance of its functioning.

Ward Leonard recognizes this and has pro-
duced their 4’ Plate Type Rheostat with all the
desirable features of their largest equipment.
It dissipates heat from both sides. The contacts
are solid metal blocks for durability. Action is

smoothness itself. There are forty-three steps

@

RHEOSTAT
BULLETINS

Bulletins are available describing the
various Ward Leonard Rheostats. The
line is complete, including from the

of control.

small ring types up to the heaviest
duty, multiple mounted, power driven
units. Write for data bulletins de-
scribing the type of Rheostats of

interest to you.

WARD LEONARD

RELAYS - RESISTORS - RHEOSTATS

Electric control QWLZ devices since 1892,

WARD LEONARD ELECTRIC COMPANY
75 SOUTH STREET, MOUNT VERNON, N. Y.
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The 11000 Series
Transmitting Condensers

Another Millen exclusive "Designed for
Application™ product. lllustrated is the 11035
size. Permits more efficient vse of newer
tubes—more compact and symmetrical circuit
arrangements and consequent befter neu-
tralization. Center fed rofors for hetter high
frequency current distribution. Isolantite in-
sulation; lerminals in convenient places.
Sturdy cast aluminum center frame with
right angle drive, 16/1 ratio. Rounded pol-
ished heavy gauge aluminum plates. Ex-
fended rotor shaft for dial or indexing device,

TELEVISION PICKUPS

(Continued from page 82)

tube also allows short focal length
lenses,

Another variety of pickup tube with
very high sensitivity obtained without
a high velocity beam, the Orthicon,
was also discussed. This tube (Figure
11) uses magnetic deflection for the
vertical, electrostatic deflection {for
horizontal, and a beam perpendicular
to the mosaic. It may be operated as
low as 10 foot-candles but does not
have as high resolution as other types,
though adequate for many purposes,
explained Mr. Shelby. Another dis-
advantage mentioned is the complete
blocking, caused by an excessive
charge such as that caused by a photo-
flash lamp in the vicinity.

The Monoscope

=The last tube described was the
Monoscope (Figure 12), the fixed pic-
ture type used for testing and station
identification. This tube has a pattern
etched or printed on the mosaic and
depends upon secondary emission for
its performance. All television tubes
and optics have one-quarter wave-
length fluoride coatings to reduce re-
flection and increase light transmission
which reduces the required light level,
explained Mr. Shelby.

Matching Frames

An ingenious method of transmit-
ting standard motion picture film with
the lconoscope, based upon the storage
property in which the charge remains
until neutralized, was described by Mr.
Shelby. A sawtooth-controlling wave-
form is used with the ‘shutter open
only 7% of the time, the shutter being
closed 93% of the time. The shutter
opens 60 times per second, he said, but
the frames remain for either 2 or 3
openings in alternate series: 2, 3, 2, 3, 2
... film projection cycle. This scheme
matches the 24 motion picture frames
to the 30 television frames (Figure
13.)

Radio City Studio

In the concluding portion of his
paper, Mr. Shelby discussed the Radio
City studio which contains 68 kw of
light in ceiling and wall fixtures, al-
though not all of it is used simultane-
ously. Mention was also made of the
studio and transmitter amplifiers which
are required to raise the microwatt
level of the pickup tube to the kilowatt
level of the transmitter while passing
the video band without amplitude or
phase distortion. This is a power gain
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of 10*. A simple amplifier contains 20
stages, he said. There are 1,300 tubes
used in the two studios, which equals
that of 29 sound studios, Mr. Shelby
said. In Figure 14 appears some of
the filter and equalizer circuits used
to obtain wide-band response, with
figures of merit compared to a stand-
ard RC coupled amplifier.

575-A is a heavy-duty half-wave rectifier
tube of exceptional performance. Filament
of edge-wise wound ribbon of a new alloy,
giving greater thermionic emission reserve
and hence longer tube life, Used by Signal
Corps and many large manufacturers. Two
tubes for full-wave rectification in single phase
circuits deliver 5000 volts DC at 3 amps. with
good regulation. Filament 5 volts, 10 amps.
Peak Plate Current 6 amps. Peak Inverse Volt-
age 15,000 volts. Fully guaranteed. Write for
details on 575-A and other high-voltage rectifiers.

Repair Service...Water-Cooled Tubes
We rebuild and repair practically all types of

water-cooled tubes. 759% of life of new tube at
approximately 509% of original cost, guaranteed.

ARPIN MANUFACTURING CO.
422 Alden St. Orange, N. J,

tect tubes and other
plug-in components
from loosening under vi-
bration, get acquainted \
with
BIRTCHER
LOCKING TYPE

TUBE CLAMPS

See page 88 this issue,
and 'phone, wire,
orwrite us.

Manufacturers of AIRCRAFT
and RADIO PARTS

5087 HUNTINGTON DR. LOS ANGELES 32



www.americanradiohistory.com
www.americanradiohistory.com

PROVED THRU THE YEARS

SUPREME

BY COMPARISON

Model 504-4
Tube and Set Tester

Right now Supreme is 100%
in war production. After Vic-
tory, you again can count on
Supreme Testing Equipment for
dependability, durability and
ACCURACY . .. the same
Supreme qualities which today
are helping keep vital commu-
nications open on the battle
fronts of the world,

Model 542
Pocket Multimeter

New Supreme

“Hairline Accuracy”

Meter

SUPREME

SUPREME INSTRUMENTS CORP.
CREERWOOD, MISSISEIPP), U 5 A

ITHE

DB AND VU

(Continued from page 60)

ments of lines, cables, amplifiers, radio
systems, public address work, etc. This
would require a distortionless unit
which would be wholly dependent upon
the ratio of the power sent into the
input of a circuit and the power re-
ceived at any portion of it, and would
be independent of frequency. The need
for such a unit was met by the sugges-
tion that a new unit, to be temporarily
called a TU, be adopted. This term
was an abbreviation for the words
Transmission. Untt, The magnitude of
the unit was so chosen as to give ap-
proximately the same amount of loss
that was given by the standard mile
of cable at 800 cycles. The actual ire-
quency which would be required to
produce the same loss as the new unit
was 886 cycles, or expressed different-
ly, the loss of the standard mile at 800
cycles was about five per cent higher
than one of the new units. The power
ratio of the new unit was defined by
the statement that two amounts of

power differ by one transmission unit |

when they are in the ratio of 10, and
any two amounts of power differ by
N transmission units when they are
in the ratio of 10°™. This may be

written as

P, ES/Z,  EJ. 17Z,
_ = 10‘0'1N = s - -
Py E*/Zy E . 127

(10)

For the special case of equal terminat-
ing impedances, these become

P ES E. I, 1.7
=1 === (1)
P, E. E L I,

By the use of common logarithms on
each side of the equations, the number
of transmission units may be written

P, E,
N = 10 log, — = 20 logy,, —
E.I, I,
———10 logm = 20 ].Ogm‘_ db (12)
el .

In the Naperian or natural logarithm |

form, a standard unit was one which
gave

—=¢ (13)

— =" (14)

Using logs to the base e,

(Continued on page 86)'
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ENGINEERS : Here's
the BIG POINT about

AMPERITE
REGULATORS

. Amperites cut batzery

~voltage fluctuation from

_ apggommaielySDMoZ‘ﬁ \

0 Z;MHe*rmenquY sealed — ¢

a not affected b}r altitude, :
. aml 1e wtei'hperc:ture ‘

——— e —

BATTERY VOLTAGE

VOLTAGE OF 24V | WITH AMPERITE : .
BATTERY & CHARGER : VOLTAGE VARIES 3 C‘ompuet light . . 'j;
VARIES APPROX. ' ONLY u;;d mexpmwe‘ P

l U by U.S. Army Navy,

o ’:':‘\"(I d A-@ COIPS o ."E

?z)- :

1p 'fou solv
e in p;;lchzf"cl form >

ﬂmsmre €O., 561 Broadway, New York (12), N Y.

In Cancda: Atlas Radio Corp., Ltd., 560 King St., W. Toronto

SELENIUM INSTRUMENT
AND POWER RECTIFIERS

Power Rectifier
Type DEOO1303P

Instrument Rectifier
N-2 {Actual Size)

The Selenium Corporation of American, pioneers in the field of Instrument
Rectifiers, offer the most complete line of rectifiers with built-in accuracy, ratings
from 100 micamperes to 1000 amperes, permanent characteristics with a tempera-
ture range from —50°C+75°C; unhmlted life, maximum efficiency per unit wt.,

and are weather resistant.

Emby Selenium Instrument Rectifiers ¢+ Emby Selenium Self- Generating Photo Cells ¢ Selco Selenium
Power Rectifiers « FEastern Sales Division: 215-05 27th Ave., Bayside, L. 1., Phone: Bayside 9-8958
Canadian Sales Division: J. R. Longstaffe, Ltd., 349 Carlaw, oronta, Cunada o Export Division:

. Frazar-Hansen, 301 Clay Slreet, San Francisco 11, Calif., Phone: EXbrook 5112.

SELENIUM CORPORATION of AMERICA

1719 WEST P1CO BOULEVARD » LOS ANGELES 15, CALIFORNIA
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(Continued from page 85)
. Ps
n = 14 log — nepers (15)

r

The three units of the standard mile,
the transmission unit and the neper,
were in general use and something
had to be done to relieve the confusion
resulting from their mixed usage. Ac-
cordingly, in 1924 an International
Advisory Committee on Long Distance
Telephony in Europe was organized.
Representatives from the various Eu-
ropean telephone administrations com-
posed the committee, and representa-
tives from the United States were
invited to attend some of their meet-
ings. The suggestion was made that
the fundamental unit on the decimal
basis be defined to be equal to that of
ten transmission units. This would
make the basic power ratio 10". Two
units were suggested for use in the
final deliberations, one based upon a
power ratio of 10" and the other on a
power ratio of e Provision was made
for the use of decimal submultiples
of either unit by customary prefix
designations. It was further suggested
that the naperian unit be called the
neper, in honor of Napier, the in- .
ventor of natural logarithms, and that
the fundamental decimal unit be called
the bel, in honor of Alexander Graham
Bell, the inventor of the telephone.

In addition to the organized efforts
of the above mentioned committee,
lively and interesting discussions of
the advantages and disadvantages of
the three units then in use were carried
on through the medium of several of
the leading technical journals devoted
to the communication art.

The committee's work and the dis-
cussions in the journals resulted in
the adoption of the decibel by the
Bell System, England and Belgium.
The remainder of continental Europe
adopted the neper. The decibel is based
on a power ratio of 10%! and is a
tenth-part of the bel, while the neper
is based on a power ratio of e? The
standard mile of cable, or the 800-cycle
mile, was completely abandoned as a
transmission reference upon -the adop-
tion of the decibel.

With the adoption of the decibel by
the telephone companies, it-was in-
evitable that this unit should come into
use in the fields ‘of public address,
phonograph recording, general radio
service work, radio broadcasting, pro-
gram network distribution on local
loops in urban areas, and later in the
field of motion picture sound record-
ing and technique, and in national
program networks.

Since the decibel is simply a numeric
which is the logarithm of a power
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TURRET
LUGS

To Meet Your
Board Thicknesses

Just tell us the thickness of the
terminal boards on which you
wish to use them, and in short
order these fine, precision made

Turret Lugs will be on their way
to you.

You'll like these Lugs. Just
slip ’em into the hole, swage ’em
and you have good firm Turret
Terminals that

for soldering
and that make
lasting, depend-
able contacts.
Order them by
mail, phone or
wire from

CAMBRIDGE Thermionic CORP.

445 Concord Avenue

Cambridge 38, Massachusetts

are convenient '

R—
ratio, or in the case of equal terminat-
ing impedances, of either a voltage or
current ratio, it became a atter of
great importance to decide upon what
power should be used for a reference.
To complicate and confuse the issue,
several different values of terminating
impedances were gradually injected in-
to the picture. Some of these standard
impedances were 50, 100, 250, 500, 600
and 1,000 ohms. Therefore, it would
not apparently matter too mmuch what
value of power was selected as the
reference from which to measure in
terms of decibels, as long as the power
selected was consistent with the actual
power required for that system. As a
result, a number of different reference
powers came into existence for various

purposes. Some of these were chosen

with respect to a definite need and
others were purely arbitrary values.
Some of these references were chosen
at 1, 6, 10, 12,5, or 50 milliwatts in
500 or 600 ohms. Measurements made
at other mmpedances required correc-
tion factors to be used to interpret
the readings obtained. It is not surpris-
ing therefore that a rather chaotic con-
dition should have existed whenever
engineers of various organizations at-
tempted to correlate and interpret the
readings of the db indicators, especially
when the indicators used at reading
points were widely different in their
dynamic characteristics. As long as
cooperation and correlation of readings
were not necessary, the exact refer-
ence power and the impedance used
caused no difficulty, for all readings
were on the same relative basis.
Perhaps one of the most fundamental
stumbling blocks in the way of proper
interpretation of readings between co-
operative groups using different refer-
ence powers and impedances was the
type of indicator used for each specific
application.

Necessarily, the adoption of the
decibel as the transmission unit re-
quired that some particular type of
instrument be decided upon for indi-
cation of the true power level above
or below the reference point. Accord-
ingly different instruments for the
express purpose of indicating their
usage in the measurement of power
outputs and decibels above or below
reference were developed. These were
identified as the db meter, volume

| indicator, power level indicator, deci-

bel meter, volume level indicator, etc.
Variations included level indicator,
V.I. and power output meter, and
others.

The type of scale that is used with
each type of indicator meter largely

(Continved on page 91)
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VYoltmeters
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Pulse
Generators
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Pointing

the way....

Today, as a result of American en-
gineering skill ingeniously applying
amplification principles to highly
specialized instruments, thousands
of amplifiers by “Eastern™ help to
guide our army and navy bombers
with unerring accuracy in success-

BACK THE ATTACK
BUY WAR BONDS

: EASTER

fully completing their vital missions,

Our engineering staff invites your
inquiry—Ilarge and small production
runs, even single units, receive our

usual prompt attention.

Write for Bulletin 99C

AMPLIFIER CORP.

794 E. 140th St., New York 54, H.Y.

: _ l
All-Purpose Pocket Size Yolt-Ohm-Milliammeter

A new modernistic styled, compact unit that provides an answer to all Volt-

Ohm-Milliammeter requirements. Incorporates all the testing facilities of

larger, more costly equipment. Self contained batteries. Selector switch con-

trol for all ranges. Completely insulated black molded case and panel. (Leather
. carrying case available for tester and accessories.)

TRIPLETT ELEC

TRICAL INSTRUMENT CO.

BLUFFTON ¢« OHIO
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CONDENSER CHARGING

Continwed from poge 52)
the open end, as illustrated in Figure
5. The power dissipation rate there is

(Ix)*Rdx. The total energy dissi-
pated at that point is
[e 2]
W= (Ix)* Rdx dt

o

The total energy dissipated in IR
loss in the entire line is

L 0
(Tx)? R dx dt

L]

To square 7 would be an

- elaborate task. However, this is not

necessary. Integrating with respect
to ¢ does not alter the manner in which
the functions of & appear in the equa-
tions. When the integration with re-
spect to x is performed, since the
functions of x are orthogonal between
the limits of integration, all the cross-
product terms will each reduce to
zero. Therefore, it is necessary to re-
tain only the squared terms in the
series, and no cross-products, even
when performing the first integration,
with respect to f.

Accordingly,
)
W = RIJ (I:)* dt dx
o QL -
4E*R nx
= % fsin®(Zn~1) —
R*L? , n=1 2L

o o

e-(2n-1)252/412 2L/RC (¢ dx

Again we may integrate term by
term; theé proof of the wvalidity of the
step will be omitted. Integrating with
respect to ¢ ylelds

L

4 E* o ((2n-1) =nx
W = sinf®d___ "~
RL? p=1 2L
Z1L*RC
dx

(2n-1)*

L _
8 E*C (oo sin® (2n-1) mx /2L
_ le %
7 - (2n-1)*

o

If this last expression is integrated
term by term (again, a valid process)

the final result is obtained.
L

sin

8E*C 1
W= z{
(Zn-1)*

2 n=1
T
(Z2n-1) =x

dx
2L
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8E:C,, 1 L

& =1 (2n-1)* 2

4E*CL 1

= z
& "l (2n-1)°

As mentioned previously, this final
W‘Z
series sums to — . Accordingly, the

8

final expression for energy dissipated
in the resistance is

4ECL = E'CL
We ———  — = —
Tt 8 2

Thus, it is seen that the complicated
analysis of the open-circuited RC
cable yields the result anticipated; ie.,
an amount of energy, equal to that fin-
ally stored in the capacitance of the
cable, is dissipated during the charg-
ing process.

General Theory Application
to Non-Linear System

A full appreciation of the general
theory is best acquired if it is used in
a non-linear circuit problem. Accord-
ing to the general theory, no matter
how the resistance in an RC circuit
may vary with current, as long as it al-
ways remains finite, and not zero or
negative, the total I'R loss will be
equal to the final energy on the con-
denser, when the condenser is charged
from a source of constant emf. If the
above were not appreciated, many com-
plications would ensue in an attempt
to solve a relatively simple non-linear
problem.

Let a condenser be charged in
series with a resistance whose value
varies linearly with current; i.e,
R=R,+al

T

1
ThenE = (R, 4+ o) T + — Tdt
C

T
|
:RJ-{—@V—{——II dt

C

or in a more convenient form,

dl ar I
R,— 4+ 2al —4 — =0
dt dt C

This readily integrates into (2)

CReInI+ 22 CI=—1t- constant

To evaluate the constant, use the
boundary condition that at t=70,
E=T1[R,+ «I]

(Contined on page )
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You Can Get Them

GOULD-MOODY
"BlackSeal’

- GLASS BASE
- INSTANTANEOUS
- RECORDING BLANKS

The tributes paid to "Black Seal”
discs by many leading engineers
have been earned by distin-

" guished service on the turntable.

Your ears will recognize the dif-

ference in quality of reproduc-

tion, and the longer play-back
life will prove the superiority of

“Black Seal” construction. Choice

of two weights —thin, flexible,

interchangeable with aluminum,
or medium weight —both with
four holes.

An AA-2X rating is automatically
available to broadcasting sta-
tions, recording studios and
schools. Enclosure of your prior-
ity rating will facilitate delivery

Old Aluminum Blanks Reccated with
"Black Seal’* Formula on Short Netice

RECORDING BLANK DIVISION
395 BROADWAY - NEW YORK 13, N. Y.

EXPORT DEPT. ROYAL NATIONAL COMPANY, INC.
89 BROAD STREET, N. Y.
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‘BURSTEIN-A

1012-1014 McGee 5t. Kansas City, Missouri

CRYSTALS
EXCLUSIVELY

ORDERS SUBJECT TO PRIORITY
PETERSEN RADIO CO., Council Bluffs, lowa

ELECTRICAL ENGINEER

to do experimental work in developing radio tube making equipment,
Position offered is that of equipment design engineer on advanced
developmental project. Applicants having previous training in radio
tube or lamp manufacturing equipment preferred. However, applicants
having qualified technical background and abilitv will be considered.
Write RCA Victor Division, Lancaster, Pa,

METHODS ENGINEER—
COMMUNICATIONS EQUIPMENT

Transformers, filters, jacks, etc. Work involves
study and organization of manufacturing pro-
cedures. Working knowledge of common shop
machinery and tools, methods, and mechanical

aptitude required. Salary open. Draft exempt
or deferable by reason of education or experi-

ence. Excellent post-war prospects.
referral card will be required.

AUDIO DEVELOPMENT COMPANY
2833-13th Ave. So., Minneapolis, Minnesota,

USES

CRYSTALS by EITPOWER

Thousands of vital tranemitting installations rely on the accuracy and
-dependability of Hipower Precision Crystal units. With recently enlarged
facilities, Hipower is maintaining greatly increamed production for all
jmportant services. When essential demand begins to réturn to normal,
Hipower will be glad to help with your crystal needs. -

HIPOWER CRYSTAL CO.

Sales Division—205 W. Wacker Drive, Chicage
Factory—2035 Chorleston Street, Chicago, I, . .

CUSTOM BUILT

AMPLIFIERS, OSCILLOSCOPES
INDUSTRIAL CONTROLS

INDUSTRIAL ELECTRONICS, INC.
21 HENRY

CONDENSER CHARGING
Continued from page 89)

This yields, at t = 0,
R, VRS2 4+ 4E

[ =- =
2e 2a

Only the 4 value may be used, to
yield a positive current at t = 0.

Putting this value of 7 into 2, and
setting t = 0, would yield the constant
of integration. However, at this point
it would be impossible to progress
further with simple functions. The cur-
rent could not be expressed simply as
an explicit function of time, and an
integration could not be performed to
determine the exact way the charge
varies with time. Also squaring the
current and integrating that with
respect to tine, between the limits zero
and infinity, is a hopeless task.

Thus, a straightforward attack on
the problem would yield no exact re-
sult. Numerical integration of 2, after
the current had been plotted following
tedious computations, would give an
approximate result. From the curve of
current versus time, a graph of I’R
versus time could be made, and the
total heat energy expended thus de-
termined.

However, all this is unnecessary in
light of the general theorem. The
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DETROIT 1, MICH.

energy expended in the resistance has
to be equal to (¥4)E’C.

Two Condensers Sharing a Charge

Let condenser C,, Figure 7, have an
initial charge @, and let C. be un-
changed initially. Closing the switch
through resistance R yields a current
governed by

T T
I ¢ I :
RI—i———fidt+——fldt:0 and
C. Cs
Q

I

e t[C1+Cel/R 1Ty (3)

RC

Going through an analysis as before
will yield the familiar result that the
final charge on C, is given by

QCI QCE

Cl + CS C] + Cg
The final energy in the system
Q12‘ sz
+ Y

1 0

Q_QC1 Q*C,
R
(Cl + C2)2 (Cl + C2)2

2

Q.=

and

=%

Which is to be expected, since the

WWW americanradiohistorv com

original charge has been conserved in
the sharing process, but the capacit-
ance of the system has been increased,
by putting the two condensers in par-

allel.  Thus, an amount of energy
equal to

Qo Q* G
[

G G+G C.IC + Co]

has somehow been wasted.

A simple integration of I'R, as

given by 3, will show that this energy,
QG
14 ———— is consumed

GG + G
loss.

Thus, when two insulated objects
share a charge, only a fraction of the
energy, in general, is expended in a
spark.

In conclusion, it must be emphasized
that all these analyses apply only to
cases where a constant source of emf
is used to charge the condenser. It is
this invariance with time that per-
mitted the derivation of equation (b)
from (e}, during the discussion of
Figure 1, and thus yielded the gen-
eral theorem, proved for several spe-
cific cases in this paper. If the voltage
source varies in magnitude with time,
such a simple equivalence of stored
and dissipated energy, in general, does
not exist.

in I’R
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ELECTRICITY

For Any Job—Anywhere

50 to 800 cycles,

Gasoline-driven. . .

. Sturdy construction. .
stationary or emergency service.

Over 65 models, ranging in sizes from 350 to 35,000 watts.

110 to 660 volis,
D.C.-—Also dual A.C.-D.C. output types,

Descriptive

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.

. Single-unit, compact design.
. Suitable for mobile,

A.C.—6 to 4000 wolts,

literature sent
request.

D. W, ONAN & SONS
1267 Royalston Ave,
Minneapolis, Minn.

prompily on

The Army-
Navy ““E'’
has been
awarded to
each of On-
an’s four
manufaetur-
ing plants.

\ [ | A

- A e T am A
‘ELECTRIC PLARNTS 4

THE DB anp VU

(Continued from page 87)

depends upon the manner of its usage
with other components. Some volume
indicators of the early type used a
specially marked scale which had no
direct relationship to the number of
db involved, but were calibrated on an
arbitrary basis. With the adoption of
the db as a measuring unit, these
meters were marked with additional
markings above and below midscale to
indicate the number of db above or
below this arbitrary scale reading.
The input circuit of the meter connec-
tions was adjusted so that mid-scale
was obtained with 6 mulliwatts of
power into 600 ohms. Following these
early models, other types of scales
marked in per cent modulation and
different ranges of db were provided
for the wvarious specialized branches
of the communication art.

NEWS BRIEFS

(Continued from page 75)

UNIVERSAL MICROPHONE PROMOTES
RAMSEY

Robert Ramsey has been promoted to
tlie post of field expediter of the Univer-
sal  Microphone Company, Inglewood,
California,

L TS

HYDRAULIC PRESSURE
PROCESSING FOLDER

A 4-page folder on hydraulic pressure
processing has been issued by the Hy-
draulic Press Manufacturing Company,
Mount Gilead, Ohio. The folder contains
a description of the press used in sheet
metal forming and drawing, coining, die
casting, powder metallurgy, and other
high pressure operations.

® ok %k

GANTT NOW L. T. & T.
VICE PRESIDENT

Robert A. Gantt, formerly vice presi-
dent in charge of communications of the
U. S, Commercial Corporation, has heen
appointed a vice president of International
Telephone and Telegraph Corporation.

E I

HALLICRAFTERS SALUTE TO THE
SIGNAL CORPS BULLETIN

A 48-page bulletin, Salute to the Signal
Corps, Unmited States Army, is being dis-
tributed by The Hallicraiters Company,
Chicago 16, Illinois. The bulletin con-
tains reprints of advertisements of Halli-
crafters and other manufacturers who

www americanradiohistorv com

contributed to the production of Army

SCR communications units,

STIEFEL PROMOTED
BY WESTINGHOUSE

Ira B. Stiefel has been appointed as-
sistant to the vice president in charge of
industrial relations at Westinghouse, in
East Pittsburgh. Mr. Stiefel has been
with Westinghouse since 1912, and was
formerly manager of industrial relations.

* ok %

STEATITE TALC

RESTRICTIONS RELAXED

Inventory restrictions on steatite talc have
been relaxed because of the better supply-
demand position. In effecting these
changes, WPB aniended Conservation
Order M-239,

The amended order provides that all
consumers of steatite talc for products
and processes in List A of the order may
maintain a 12-month supply, as heretofore,
and for other products and processes, a
six-month supply. Formerly, those in the
second category were allowed only a two-
or three-month supply.

Dealers or distributors of steatite talc
are limited to a three-month supply based
upon average monthly sales during the
first nine months of 1942,

Consumers who have customarily
bought in carload fots will he permitted
to continue this practice provided inven-

tories do not exceed 60 tons.
&k

W. L. FLAT RESISTOR CATALOG

A catalog, describing strip type resistors,
has been issued by Ward Leonard Elec-
tric Co., 75 South St, Mount Vernon,
N. Y.
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pOWER
RHEOSTATS

Tens of thousands of these Clarostat

power rheostats are in daily use.
They- are standard equipment in many
fighting and civilian planes. They are
proving that they can take it—and then
some, They are provably TOUGHER. Note
these features:

' supports re-
4 Insulated qletalg‘l:;::en‘ imbedded

i ce windind. ! :
E‘sm::)ld-settinq inorganic c(eime:a;-
i&&ximum heat conduction an ra

cation.

Normal current rating may be

tting up
d by 50% at any se€
?: i?%ﬁital Totation without damage

or excessive temperature rise.

i mooth
1 @ rotor p;owdes SMoo
tp?r?:xziinwgnd positive conduction

at all settings.

hani-

tionally rugged mec -

talf:cgcllonelectﬁcally for .depend
able, long. economical service.

its; 25- and 50-watt.

* Standard units: : s

1 to 5000 ohms, and 0.5 to iy

. Other resistances.
‘t)c;h::nesrs, special bushings. shafts,
knobs, to order.

Y¢ Bulletin on Request . ..

" CLARDSTAT MFG. €0., Inc. - 285-7 N. 6 St,, Brooklya, .Y,
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