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AMPEREX

WATER AND AIR COOLED TRANSMITTING AND RECTIFYING TUBES

The ILLINOIS TOOL WORKS has made tremendous strides in the design and
development of dielectric heating equipment for such applications as
moulding bakelite, heating pre-forms, joining thermoplastics, etc. AMPEREX
tubes are used in all such equipment produced by this well-known concern.

g With the ILLINOIS TOOL WORKS, as with many other leading concerns work-
3 ing with electronic tubes, it’s the “Amperextra” of longer life and low-cost
efficiency that has made our products a first and exclusive choice. AMPEREX
pioneered in the field of tubes for industrial applications, We are familiar f

with the needs of industry, and we have the tubes to meet all requirements.
Consult AMPEREX for assistance with your present or postwar problems,

Am

REERRRY

‘ ‘ | '1,1 J IMPORTANT! AMPEREX tubes are now available through lead-

: ing radio equipment distributors. This new arrangement may

PEHEX save valuable time for busy engineers by enabling them to obtain
many of our standard tube types from their local supply sources.

_ AIMPEREX ELECTRONIC CORPORATION
~ 79 WASHINGTON STREET + . . . . BRGOKLYN 1, N. Y.

V Export Division: 13 E. 40th St., New York 16, N. Y., Cables: "Arlab”

|

THE WAR ISN'T OVER YET...BUY AND HOLD MORE WAR BONDS

www.americanradiohistorv.com
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108 SERIES

‘IYPE 108-8 two-stage Amplifier

provides transformer input impedances
for either 30 or 250 ohms with nominal
output impedance 500 or 8 ohms. Vari-
able gain 65/105 db. with electronic
volume control. Frequency response bet-
ter than %=1 db. 30/16,000 c.p.s. Power
output +43 V.U. (20 watts) with less
than 5% RMS harmonic content. Noise
level full gain 56 db. below full output.

WITH MOUNTING ACCESSORIES

THE 108 SERIES consist of four different amplifiers available simply by changing one or two small
input panels on the master chassis. Except for these input panels all amplifiers have the same transmission

characteristics. Input impedance, gain and noise level depending on types listed below.
These units are designed forthe highesttype audio service having gain-frequency characteristics betterthan
=1 db. 30/16,000 c.p.s. Power output +43 V.U. (20 watts) with less than 5% RMS harmonic content.

TYPE ]08-A two-stage Amplifier provides transformer input for
either 600 ohm or bridging. 600 ohm input fixed gain 61 db. Bridging
input varlable gain 6/46 db. Noise level 68 db. below full output.

TYPE 108-8 as illustrated and described above.

TYPE ]08-( combines the input channels of the 108-A and 108-8
Amplifiers. Channel 1—600 ohm input variable gain 20/60 db.

Bridging input variable gain 2/42 db. Channel 2—high gain 30/250
ohm input variable gain 62/102 db. with electronic volume control.

Noise level 56 db. below full output.

TYPE |08-D two-channel each 30/250 ohm input. Either chanael
variable gain 62/102 db. with electronic volume control. Noise level

56 db. below full output.

MOUNTING ACCESSORIES

TYPE 202-A wall Mounting Cabinet permits universal installation of 108 Series Amplifiers

to any flat surface. Well ventilated and designed for maximum accessibility, servicing and

convenience of installation. Standard aluminum gray finish.

TYPE 9-A Modification Group permits 108 Series Amplifiers to mount on standard 19

telephone relay racks. Occupies 7 rack space. Allows servicing from front of rack.

Standard aluminum gray finish.

The Langevin Company

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING
NEW YORK SAN FRANCISCO . LOS ANGELES

37 W. 65 5t., 23

1050 Howard St., 3

1000 N. Seward St., 38

www.americanradiohistorv.
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

AN EPOCHAL EVENT LAUNCHED the
New Year . . . the FCC reallocation
proposal covering the 25 to 30,000-mc
spectrum . . . a proposal that provides
for the greatest expansion in communi-
cations history. The FCC plan calls
for new frequency assignments to rail-
roads, rural telephones, general mo-
bile services (trucks, buses, taxicabs,
ambulances) and  walkie-talkies for
Mr. and Mrs. Public.

F-m received 90 channels between
84 and 102 mc. Twenty of these chan-
nels (84 to 88 mc) are for educational
stations. A band of from 102 to 108
mc was set aside for f-m expansion.
Television was given six 6-mc chan-
nels from 44 to 84 mc and six 6-mc
channels from 180 to 216. And to
permit development of high definition
and color pictures, bands between 480
and 960 mc were also set aside Tor ex-
perimental television. The air services
received substantial grants . . . almost
exactly as requested. In offering these
frequencies, I'CC officials said
“aviation operations are wholly de-
pendent upon the use of radio for in-
suring the safety of life and property
in the air.”

Twenty-two channels Dbetween 25
and 28 mc were proposed for relav
broadcast operations.  Studio-trans-
mitter links were moved to the 900 to
960 mc band. Here incidentally f-m
will be used.

The 460- to 470-mc band was set
aside for a walkie-talkic service
which will be available to practically
anyone.  Operators will have to abide
by only the minimum requirements of
the Communications Act and a few
traffic rules. But no technical knowl
edge will be necessary, says the IFCC.
Doctors, farmers, sportsmen, depart-
ment stores, boatmen and countless
others will find this quite a handy
service.

Police, fire, forestry and railroad
services were assigned the 148- to
162-mc bands.

The proposal in its present or modi-
fied form will become a final program
soon after oral hearings with industry
specialists are held during the middle
of February.

Congratulations to the FCC for a
comprehensive appraisal and sturdy
approach to a complex problem.

—L. W.

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

neering, The Broadcast Engineer. Registered
. U. S.. Patent Office.
Member of Audit Bureau of Circulations,

JANUARY, 1945
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Publzs/zcd i the Interests (f Better Sight and Sound

| Electronic Devices
\Broaden Sylvama’s
iSe-rvz’ce to Industry

The manufacture of electronic equipment
|for certain specialized communications
and industrial applications is an impor-
| tant phase of Sylvania service. Manufac-
| ture of this type of equipment is carried

An electronic device undergoes test in
the laboratories of Sylvania’s Indus-
trial Apparatus Plant.

fon in a separate Industrial Apparatus
! Plant located at Williamsport, Pa.

| This aspect of Sylvania’s activities is
| a natural outgrowth of the company’s
intensive experience in the design and
application of electron tubes.

Dip You KNOw. ..

: That Sylvania Tungsten Lamps are standard

1} equipment for signaling purposes on many

telephone switchboards? They are made in a

#| range of electrical characteristics for use in

| any type of switchboard.

X X X

| That Sylvania Near Ultra-Violet Lamps ac-

«| tivate the fluorescent dials on airplane instru-

ment panels? Lamps are small, compact, de-
signed to operate from a 24-28 volt direct
current source.

Sylvania Begins Survey of Public
Interest in Television Receivers

Findings Will Assist Manufacturers in
Gaging Markets, Determining Price Range

Thousands of personal interviews and an intensive advertising campaign
in the pages of leading consumer publications form the twin phases of a
comprehensive survey which Sylvania is launching to gage the interest of
consumers in the purchase of television sets, and to learn the extent of the

LOCK-IN TUBES
IDEAL FOR UHF

The trend toward the use of ultra-high
frequencies brings to the fore the out-
standing advantages of Sylvania’s Lock-
In Tubes. While the name of this line of
tubes has tended to emphasize the physi-
cal details of mounting, one of the chief
motivating forces in their design was the
desire 6f Sylvania engineers to improve
the electrical characteristics of tubes,
particularly at the higher frequencies.

The Lock-In feature itself has been
responsible for the extensive use of these
tubes, particularly in automobile radios;
electrical features point to wide utiliza-
tion in television and FM.

SYLVESTE'R SURVEY

“I wonder if I could have your views on
what the postwar radio will be like”

www.americanradiohistorv.com

l

potential market for receivers in various
selling price ranges. The results of this
survey are expected to be of great value
in guiding the planning of the manufac-
turers of television sets.

Television. moreover, is but ane of the
aspects which will he covered in thie

2 - -‘b'»—-n. .Dwg
The type o/ set ])f'O])/r pre/er—ﬂoor
or table model, radio only or radio-
phonograph combination — will also
be studied in the Sylvania survey.

nation-wide poll. Consumers will also he
queried on such points as their interest
in FM; the desirability of short-wave
bands; reaction to push button tuning.
The reasons why people decide on new set
purchases will also come in for scrutiny.

As the survey progresses, findings will
be reported from time to time in future
issues of SyLva~ia News.

SYLVANIAN 'ELECTRIC

SYLVANIA ELECTRIC PRODUCTS INC., Radio Division, Emporium, Pa.
MAKERS OF RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, FLUORESCENT LAMPS, FIXTURES, ACCESSORIES,
COMMUNICATIONS FOR JANUARY 1945 o 3
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Mow/ HIRA RIMIDITY
ATEGTION 1§ STANDARD

Standard Sprague Koolohm Wire
Wound Resistors now offer the same
high degree of humidity protection
formerly obtainable only on special
order to match exacting military spe-
cifications. This construction, newly
adopted as standard, includes a glazed
ceramic outer shell and a new type of
end seal. These features give maxi-
mum protection against even the most
severe tropical humidity conditions.
Type numbers remain the same ex-

.. . designed for tropical conditions
. . . Unheatahle on ANY job

{

cept for the fact that the letter “T’
has been added to designate the new
standard construction.

Thus, again, Sprague leads the way
in practical, truly modern wire wound
resistor construction. Your job of re-
sistor selection is greatly simplified.
No need to study and choose between
types or coatings. One type of Kool-
ohms, the standard type, does the job
—under any climatic condition, any-
where in the world!

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

(formerly Spraguve Specialties Co.)

SPRAGUE {00L0HM resisTors

¢ e COMMUNICATIONS FOR JANUARY 1945
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s even years ago we started out as a west coast
distributor of aircraft parts. We named our company
Aircraft Accessories Corporation.® Then we started
developing aircraft hydraulics. The next thing we knew
we were full-fledged manufacturers—and out of the
parts business.®. Later, someone came along with an

embryo electronic plant in Kansas City. Being young and

ambitious—we bought it. To everyone’s amazement—

and somewhat to our own—we made it grow. And pay.

We're still young, ambitious. Our explorations in hydraulics,
electronics and other fields promise post-war growing pains. And
so we've outgrown our name. . Aircraft Accessories Corporation

no longer adequately describes our operations. We couldn’t think

of a name that did. So we coined one: Aireon. It's a name that's
partly aircraft, partly electronics; but it will be largely what we
make it. We hope—and intend —to make Aireon worthy of a

place among America’s most_honored corporate and trade names.

Air

Radio ond Electronics « Engineered Power Controls

MANUFACTURING CORPORATION
Formerly AIRCRAFT ACCESSORIES CORPORATION

NEW YORK =+« CHICAGO ++ KANSAS CITY . BURBANK

COMMUNICATIONS FOR JANUARY 1945 o §
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e Vsw and Stpeio’s
DIAL LIGHT SOCKET

Tensile strength of leads and connec.
tions far in excess of requirements.

Tough, plastic shell molded around
bracket providing a secure bond with
mechanical strength far beyond any
normal requirement,

Rounded edge will not cut or fray wire
insulation,

oltage Breakdown between contacts—
1200 Volts. Voltage Breakdown to greund
—5000 Volts.

Lug on contact fits in groove in shell so
that contact cannot be turned or twisted
when inserting lamp.

Center contact mounted so that it can.
not protrude from shell and short on
chassis when lamp is removed.

Plastic shell is recessed for contacts,
which cannot be pushed or pulled out
of position.

Stronger, tougher, neavy walled plastic
shell,

A variety of different mounting bracket
styles available, suitable for practically
any mounting.

For Your Present and Post-War Production

40TH ANNIVERSARY Lenz Dial Light Sockets have always been known for their superior mechanjcal \
1904-1944 qualities and electrical characteristics.

X . Now these sockets are still further improved, with even greater mechanical
I:::lcy:arool'e:hlec?:lgr?wrr::‘?ic'a':iot?him:;ﬁ:'. strength. A stronger, tougher plastic shell is attached to the bracket with a
new type of construction that provides a virtually unbreakable bond between
shell and bracket. Its excellent electrical characteristics are maintained.

Consider these Lenz Dial Sockets for your present and post war production,
Write for sample today.

LENZ ELECTRIC
MANUFACTURING CO.

Since 1904 1751 N. WESTERN AVE, CHICAGO 47, ILLINOIS

In Business

6 o COMMUNICATIONS FOR JANUARY 1945
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A NEW -hp- AUDIO OSCILLATOR

'3 OUTSTANDING NEW FEATURES: 1. ACCURATE CONTROL DIAL

EASY TO READ ¢« NO PARALLAX

2. RUGGED CONSTRUCTION
3. IMPROVED CIRCUIT

The Model 200-1 is a resistance-tuned
audio oscillator designed to provide
high stability and accuracy for use in
frequency measurements. It has a range
from 6 cps to 6000 cps; divided into six frequency
ranges as follows: 6 to 20, 20 to 60, 60 to 200,
200 to 600, 600 to 2000 and 2000 to 6000 cps.
Each of these ranges has an individual frequency
adjustment so that the instrument may be set to a
frequency standard such as the -hp- Model 100-B.

The large, 6-inch diameter, main frequency dial
is calibrated over approximately 300 degrees, mak-
ing possible a large number of calibrated points

to cover the entire range. The dial itself rotates
behind a fine wire locator which is visible through
an opening in the panel. Parallax is completely
eliminated and calibrations are spread over an
effective scale length of nearly eight feet. Fast
and extremely accurate settings are made easily
with this dial. There are two manual controls: one
direct action, and the second for vernier adjust-

Spring loaded
gear-drive to
maintain accuracy

on heavy cast frame

ments. An electronically regulated power supply
is included to assure greatly improved stability.

The Model 200-I -hp- Audio Oscillator is but
one among many new -4p- instruments which are
to make public appearance as the cloak of mili-
tary secrecy is removed. Preliminary technical
information is available on this instrument now

...write for it! And watch for the early release of
other new -hp- instruments.

*This frequency coverage was selected for interpola-
tion work. Other frequency ranges can be supplied
[from 6 cps to 100 kc on special order.

930 Box 930E - Station A - Palo Alto, California

COMMUNICATIONS FOR JANUARY 1945 ‘& 7
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Ji HEWLETT-PACKARD COMPANY
i
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HMITE

RESISTOR

for E

_Many critical control problems are being
readily and successfully solved with Ohmite Resistors. That’s because
the extensive range of Ohmite types and sizes makes possible an

almost endless variety of regular or special units to meet each need best,

Ohmite core sizes range from 215” diameter by 20” long to 86"

diameter by 1” long. Wide selection of stock units are available,

These rugged resistors have proved their worth under toughest oper-
ating conditions, in every field of action. Ohmite engineers are glad

to help on today’s and tomorrow’s control problems.

OHMITE MANUFACTURING COMPANY
4869 Flournoy Street ¢ Chicago 44, U.S.A.

BeReight s ORI MITE

RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES

¢4 ® COMMUNICATIONS FOR JANUARY 1945
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X Assure the

ach Control Job

TYPICAL UNITS

Fixed Lug
“ Dividohm ”
Wire Lead
“Corrib”’
Ferrule
Edison Base
Precision
Bracket
Non-Inductive
Tapped
Cartridge
Strip

Send for Catalog and En-
gineering Manual No. 40
Write on company letter-
head for this complete,
belpful guide on resistors,
rheostats, tap switches.
Address OHMITE, 4869
Flournoy, Cbxcago 44.

s and Sizes
piugh‘l Resistol
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THEY SAID I'T' COULDN’'T BE DONE !/

Bﬂck in 1938, Hytron began designing
new dies and converting production ma-
chinery for the first BANTAM GT tubes.
The industry said in effect: ''You're crazy;
it won't work. You can’t telescope standard
glass tubes to BANTAM size and get the
same results.”” Beam tetrodes, such as the
S0L6GT, particularly were considered im-
possibilities. The intense heat developed
during normal operation would warp the
elements and crack the small glass bulb.

But Bruce A. Coffin, originator of the
BANTAM GT, stuck to his guns. In a few
short years, Hytron developed over fifty
GT types. The GT became the most popular
receiving tube.* Short leads, low capaci-

tances, advantages of shorter bombard-
ment at lower temperatures, ruggedness of
compact construction plus both top and
bottom mica supports, smaller size, stand-
ardized envelopes and bases — all con-
tributed to that populanty.

The BANTAM GT permitted new space
economies in pre-war receivers. Only its
universal acceptance as standard by all
manufacturers makes possible fulfillment
of the Services' demands for receiving
tubes. In increasing numbers, as this war
draws to its ultimate conclusion, Hytron
will continue to supply you with the popu-
lar BANTAM GT tubes which everyone
said just couldn’t be made.

*1941 industry production fignres: GT— 52,000,000, metal — 27,000,000,
standard glass, G, and loctal — 56,000,000.

COMMUNICATIONS FOR JANUARY 1945 o ¢
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MAKERS OF THE FINEST IN
L]
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A Word About Reconversion

ECONVERSION already is getting start-
R ed in a few plants. For others, it may be
just “around the corner”, but Radio still is
completely absorbed in its wartime job.

That's the situation at Rola today. The things
made here . . . transformers, coils and other
intricate parts for Military Communications
- . . still are being required in gigantic quan-
tities, and since Rola is one of the few plants
of its kind equipped to make those things,
the obligation to produce in maximum
amounts cannot be slighted.

This means we may not be able, now, to give

THE ROLA COMPANY, INC. .

SOUND

our old customers the kind of service they
have learned to expect from Rola . . . @/l the
experimental models, «// the technical assist-
ance and 4// the other things we used to pro-
vide. This we should regret, for we are proud
of our quarter-century reputation for Service,
but there is no alternative and we hope our
friends in the Radio Industry will under-
stand our present position.

No one can predict how long this interven-
ing period may be, but Rola’s reconversion
-« . when it comes . . . will be speedy, and
at that time set makers again can look to
Rola for the “Finest in Sound Reproducing
Equipment.”

2530 SUPERIOR AVENUE, CLEVELAND 14, OHIO

www.americanradiohistorv.com
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The Greeks gave us a word for 1t. ..
NOW we give 1t to you

WHEN Sperry first developed its
velocity-modulated, ultra-high-

frequency tube, the word “KLY-
STRON” was registered as the name
of the new device.

This name — from the Greek, as
coined by scientists of Stanford Uni-
versity —is an apt description of the
bunchingofelectrons between spaced
grids within the tube.

“Klystron™ is a good name. So
good, that it has come into wide-
spread use as the handy way to des-
ignate any tube of its general type,

whether a Sperry product or not.

This is perfectly understandable.
For the technical description of a
Klystron-type tube is unwieldy,
whether in written specifications, in
conversation, or in instructing mem-
bersof the Armed Forcesin the opera-
tion of devices employing such tubes.

These conditions have prompted
many requests from standardization
agencies—including those of the
Army and Navy—for unrestricted use
of the name Klystron. In the public
interest, Sperry has been glad to

comply with these requests. ..

From now on, the name KLYSTRON
belongs to the public, and may be
used by anyome as the designation
Sfor velocity-modulated tubes of any
manufacture.

Sperry will, of course, continue to
make the many types of Klystrons 1t
now produces, and to develop new
ones.

On request, information about

Klystrons will be sent, subject to
military restrictions.

SPERRY GYROSCOPE COMPANY, INC. creat Neck, N. Y.

LOS ANGELES °
HONOLULU »

*

SAN FRANCISCO -
CLEVELAND #

NEW ORLEANS
SEATTLE

GYROSCOPICS ¢« ELECTRONICS ¢« RADAR + AUTOMATIC COMPUTATION » SERVO-MECHANISMS

COMMUNICATIONS FOR JANUARY 1945 o II

www.americanradiohistorv.com


www.americanradiohistory.com

-

In every branch of the Army
and Navy, Advance Relays
are dependable components
of many types of electrical
equipment. Factory produc-
tion is still all-out for War,
but Engineering Service for
Post-War products is avail-

able now.

12
e COMMUNICATIONS FOR JANUARY 1945

CO-OPERATIVE ENGINEERING

FOR NEW
RELAY APPLICATIONS

SIMPLIFY your product development and

manufacturing problems by calling on Ad-

vance Engineers for the close co-operation

they are prepared to give you immediately.

y applies t0 adaption of
of Ad-

This service not onl
one or more of the forty basic types
vance Relays, which are usually directly applic-
able to most modern electrical control require-

ed for the develop-

T 2

e
~

SR, e A

ments, but may be utiliz

ment of special test models. In any event, you

will have the best of relays, exactly as you want

them. Write today

D dvonce Yelays |0
ADVANCE ELECTRIC & RELAY €O. S |
5 ANGELES 26, CALIFORNIA Vg

1260 WEST SECOND STREET o LO!
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Crystal Blanks

TO YOUR SPECIFICATIONS

3’ Crystal Products Company can suiaply Quartz Crystal

blanks in any of the three stages of manufacture: (1) “rough-
sawed” blanks, (2) “semi-finished”” blanks, and 3) sselectri-
cally finished” blanks. '

“Rough-sawed” blanks are cut to the specified angles and
roughly sawed to dimensions.

“Semi-finished” blanks are blanks which have been
brought to approximate dimensions by machine lapping;
allowance being made for final hand finishing.

“Electrically-finished” blanks are finished by hand to the

frequency desired and electrically tested.

All crystal blanks 2re cut to specifications from selected

Brazilian quartz and guaranteed free from all impurities such
as optical twinning, electrical twinning, bubbles, fractures,
scratches, mineral inclusions, and other mechanical and
electrical imperfections. Dimessions, temperature coeffi-
cients, and frequencies are guaranteed within specifications
listed. Send us your holders for ré¢placement of crystal
blanks to exact specifications.

McGee Street, Kansas City, Mo.

Producers of Approved Precision Crystals
for Radio Frequency Control

COMMUNICATIONS FOR JANUARY 1945 o I3
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A Complete Line of
Standard and Hermetically Sealed

TRANSFORMERS

Many products and processes |
of Hudson American’s war time
engineering are still strictly
secret — and must remain so |
for the duration. However, there |
is no secret to Hudson Amerj. |
can’s success in transformer |
engineering.

Not Secret

Only the best in men and
machines can provide the best
in transformer design and
construction,

These Hudson American
transformers have proven re-
liable under the tests of battle
—the Arctic cold of bomber
flights, the brutal beatings of

3 . oy ' -9 amphibious landings, and the

WR/fE 8 IS B e 1 dust and mud of jungle trails.
\ FOR YOUR G ‘ Pm o Vit L

. COPY OF

Hudson American transform-
ers have successfully met these
war imposed tests with the same

‘ v absolute reliability that they
e ey e é B  show in industrial applications,
> AMERICAN _ . e
TRANSFORMER i '
CATALOG

e R o I : Ny

HUDSON AMERICAN CORPORATION

25 WEST 43rd STREET . NEW YORK 13, N. Y.
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Whether Amplitude Modulation . . . Frequency Modu-
lation . . . or Television — dependability is a must for
all broadcast equipment.

Federal broadcast equipment has earned a reputa-
tion for that dependability because it stands up.

For more than thirty-five achievement-studded years
... from the Poulsen Arc to the new CBS Television
Station . . . Federal has served the broadcast industry
with superior equipment.

Federal’s background includes such milestones of
electronic progress as the 1000 Kw Bordeaux Trans-
mitter; Micro-ray, the forerunner of modern television
technique; and the first UHF multi-channel telephone
and telegraph circuits, part of a world-wide communi-
cations system . . . .

All this, plus the war-sharpened techniques that are
the result of ability and experieuce, combine to give
you craftsmanship . . . the kind of craftsmanship that
builds dependability into all Federal equipment.

InAM...FM...TV...

. . . your prime need in broadcast equipment is
dependability — look to Federal for it.

Newark 1, N. J.
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History of Communications. Number Thirteen of a Seri)

RADIO COMMUNICATIONS

Today the allied milita

engineering desi

to present-day equipment is, indeed, a far ¢ i l
left off December 7, 1941, Universal Engineers, with their added expen
ence with precision military equipment, shall produce for the publil
electronic devices not of fantastic design — but of proven utility an}
quality. |
After Victory is ours, radio amateurs, affectionately known as “hams!
will be back after their experience with military radio equipment wit|!
an even greater desire to operate their own “rigs.” It will be then the|

Universal will again have Microphones and recording component|
available on dealers’ shelves,

< FREE-History of Communications Pictyre
Portfolio. Contains over q dozen pictures suit-
able for office, den, or hobby room. Write for
your “Portfolio” today.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA
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MECHANICAL:

A NEW NAME ON THE ELECTRONICS POST-WAR HORIZON

The period after the war may well become known as the “Electronic Era”.
In the development of the many ingenious post-war products, there will
be a need for specialized engineering of precise and intricate high
frequency compoanents. This is our field. Our organization, with years of
experience designing and making such products is at present devoting its
mz}ufacturing facilities 1009 to war work. These unusual facilities will
soon be available for the peacetime needs of

our industry, and our engineering “know-how”

is at your service now to help you with your

post-war planning.

]

DIVISION-BLACK INDUSTRIES

1400 EAST 222ND STREET ¢ CLEVELAND 17, OHIO
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AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A.
Export: 13 E. 40 S1., New YORK 16, N. V.

1§ e COMMUNICATIONS FOR JANUARY 1945

: vtypes of electrolyhcs—round -can, square- can. cardboard-case, tubu-:

'peh to be very unusual thls wide vanexy of desxgns enables Aero-.

' vox !o work out a spec1a1 type o meet Ihose hlgh-pnoniy needs

-’hsted that precxsely meets your capacitance, voltage. mounting,

’ termmal and contamer requu'ements.

in flhe dry elec!rolyuc capacxtor for radio,
elettromc and motor~startmg funchons. Aerovox has always mam-‘ _
tamed an outsiandmg choxce of types. ‘

The new Aerovox Capacxtor Catalog now off the press hsts 17

]

lars. plug.i; ms. twnst-prong base. etc. You will usually find a type,,“."

But it your requxrements hap-

qmckly. sansfactonly. economlcally.

® Write for Literature ...

- Write on your busmess stahonery for latest catalog on
electrolytics. Submit that capacitance problem fer our
engineering collaboration, specifications, quotations.

INDIVIDUALLY TESTED

SALES OFFICES IN ALL PRINCIPAL CITIES
ARLAB' - In Canada: AEROYOX CANADA LTD., HamiLToN, ONT.

T

Cahle:
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CONSTANT
VOLTAGE
TRANSFORMER

GCLASS SEALLD
TERPMMINALS

| Anoher SOLA CONSTANT VOLTAGE TRANSFORME

that has an important future in YOUR postwar plans

There may be one vulnerable spot in the
design of your equipment that this
Sora Constant Voltage Transformer will
correct,

Your customers do not have the stable
line voltage called for on your label. They
will blame your equipment for inefficient
operation, not the fluctuating voltages that
really cause it.

Build this SoLA Constant Voltage Trans-
former into your product and you can be
certain that the operating voltages will

always be within +=1% of rated require-.

ments regardless of line fluctuations as
great as 30%.

This SoLa Constant Voltage Transformer
is built to fit your equipment. (Note the
small, compact dimensions.) Its low cost
will fit your production budget. Its auto-
matic operation will eliminate the need for
other costly components, and relieve your
customers of the responsibility of making
manual voltage adjustments.

There's a powerful sales story behind a
product equipped with a SoLa Constant
Voltage Transformer.

To Manufacturers:

Built-in voltage control guaran-
tees the voltage called for on your

Constant Yoltage Transformers | .
abel. Consult our engineers on

| details of design specifications.
'. Ask for Bulletin ECV-103

' ‘ Transfermers fort Constant Voltage » Cold Cathode Lighting « Mercury Lamps « Series Lighting « Fluorescent Lighting « X-Ray Equipment « Luminous Tube Signs
Oil Burnergnition « Radio « Power « Controls » Signal Systems « Door Bells and Chimes « efc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, 1il,
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Duna Type 79XAX Sensitive Snap-Action Relay i
makes it particularly suitable for a wide range of |
applications because of its ease of adjustment. Snap-
action contacts eliminate the erratic, undependable
action normally encountered in ordinary sensitive |
relays when a slowly varying coil curreat tends to
balance the armature tension spring, and to hold |
closed the normally closed contacts, |

The new, simplified construction of the Struthers- |

B el e g ""';

R

The armature of the 79XAX almost completes its
travel in either direction before the contacts snap
into the new position. This feature permits an
unusually broad range of use from vacuum tbe cir-
Cuits, to overcurrent protection, pulsing circuits, and
jobs where extremely close differential or extreme

A TYPICA[ ClOSE o sensitivity of operation is required.

The standard adjustment using 60 ampere turns in

DlFfERENT IAl APP[KA"ON the coil at approximately .02 watts results in contact

pressures of 5 grams with contacts rated 5 amperes,
In using the Struthers-Dunn 79XAX 1 115 volts a-c; or 0.5 amperes, 115 volts d-c, non-
inductive. Contact ratings up to 10 amperes, 115 |
volts a-c may be obtained with 100 or more ampere |
turns and a corresponding increase in power. A sen-
sitivity of 0.005 watts, with 30 ampere turns, is
obtainable with reduced contact pressures and rat-
ings, and at an increase in price of the unit.

Relay, extremely close differential be-
~ fween pick-up and drop-out may be
""\_\_obfained for potential operation as
- shown cbove. The resistor is chosen so
s that, when the armature closes, the coil
.?l_'current is automatically reduced to a

~ value just sufficient to hold it closed. STRUTHERS -DUNN INCORPORATED !

__ Any further decrease in voltage will - 1321 ARCH STREET, PHILADELPHIA 7, PA.
~ cause the relay to L 3 .

~_return to its normal
. de-energized position
"+ as shown. '

DIiSTRICT ENGINEERING OFFICES: ATLANTA . BALTIMORE « BOSTON + BUFFALO . CHICAGO . CINCINNATI . CLEVELAND
DALLAS . DENVER . DETROIT .. HARTFORD . INDIANAPOLIS . LOS ANGELES . MINNEAPOLIS . MONTREAL
NEW YORK . PITTSBURGH . ST. LOUIS « SAN FRANCISCO « SEATTLE « SYRACUSE » TORONTO . WASHINGTON

l
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SPECIALISTS IN

o Fixed and Variable Condensers

Johnson production facilities are flexible - -
@ Porcelain and Steatite Insulators

10 or 10,000 - - standard speéiﬁca’rions or @ Plugs, Jacks, Clips and Connectors
. . . @ Fixed and Variable Inductors
special - - repeat items or new - - any plating o Radio Frequency Chokes

@ Flexible and Rigid Insulated Couplings

- - any metal or alloy - - any insulation. If it's
® Antenna Systems and Equipment

|

' metal or insulation or a combination of both, ® Mycalex Machining and Parts

|

! @ Special Insulated Assemblies
try Johnson first. @ Broadcast Station Equipment

Ask for Catalog 968 (E)

JOHNSON

a éamoaj name in Radio

F. JOHNSON COMPANY  WASECA - MINNESOTA
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Biteiogen B

Many different types of interlock construction — plaln,
Breeze Flexible Tubing, manufactured in many diameters from packed, and soldered—are available to meet varying use
. . L = requirements, A few of these are illustrated below.
a wide variety of metals, is used as ventilation and exhaust
ducting in industrial, aircraft, marine and automotive applica- e
tions. The same basic tubing, with the addition of a braided ‘ '
metal covering, becomes light-weight shielding conduit, used
extensively for shielding ignition systems and any electrical
circuit to insure dependable radio communication.
Manufactured from a continuous strip of metal, Breeze Flexible
Tubing and Conduit can be furnished cut to length, with neces-
sary end-fittings for any conduit installation,

BREEZE

MARK

CORPORATIONS, INC.

Newark, New Jersey
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cc . ! r' : The Science Behind the Science of Electronics
is the focusing of all branches of science upon the development and
improvement of electron vacusm dubes.

| [Gnd émission, with the resulting instability of opera-
tion, parasitic oscillations and prematurely burned
lout filaments, has become a thing of the past. The new
|Eimac “X” grid will not emit .electrons even when
|operated at incandescent heat.

The solution to the problem of grid emission lifts a
fgreat barrier which has long stood in the path of elec- e
|cron vacuum tube development and the progress of W FINSC, Tubilcdiliin nnn sy achire e

lelectronics. Eimac Engineers in developing the X" _ i SAET @“m“f:}ﬁg’i&q'
Igrld have made a real contribution ... and a very im- P : s 4
| portant one . . . toward the development of new and
| more efficient vacuum tubes. It is such heads-up
| Engineering that has made Eimac first choice of lead-
, ing electronic engineers throughout the world .

| and maintained them in that position year after ycar.

OPTICS.. P/)olomlrrogmp/n(

CHEMISTRY ... Experimentation with
metallic components and preparation
of chemical :ompo/mz/s

POWDER METALLURGY ... Com-
pounding special alloys.

il Follow the leaders to

ot

ELECTRONIC
- TELESIS
{ The layman’s Imndboole of Elec-

tronics will be sent you upon re-
quest without cost or obligation.

TuBE®

‘.
i
| EITEL-McCULLOUGH, INC., 874 San Mateo Avenue, SAN BRUNO, CALIF.
{

Plants located at: Son Bruno, Californio /B /e, ond Salt Lake City, Utah THERMO-DYNAMICS.. Vacuum fur- ELECTRONICS. .. Determining fu:ls
L., i naces heat materials to txren/mgly about and rerordmg data on vacuum
# Expost Agents: FRAZAR & HANSEN, 301 Clay St., San Francisco 11, Calif., U.S. A. fughisemparitiires. tube capabilities.

wwWw.americanradiohistorv.com
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A HIGH HONOR FOR

s DeJU

i e e e

United States Army Air Forces’
Approved Quality Control Rating

“As a result of the efficiency of your inspection personnel and H
procedures in production of equipment for the Army Air h
Forces, your company has been given an ‘approved’ quality con- .
trol rating”—this is a direct quotation from the letter received by ‘
the DeJur-Amsco Corporation from the bistrict Supervisor, East- )’
R ern Procurement District, AAF Technical Service Command. | T

M Wiy, -

O
% %
@&

This rating is the Army Air Forces’ official recognition of the
ability of the DeJur inspection personnel to meet all AAF inspec-
tion requirements. And it means that in future fabrication of
DeJur products, Air Corps inspectors will not function in the
same capacity as heretofore but will stand by merely for super-
visory purposes. The men and women inspectors of the DejJur- 1
Amsco Corporation are extremely pleased with this new honor, ;
and pledge unrelenting care in the performance of their duties.

5 %
R

’llmln\
N
NG
X
=)

A

BUY _MORE WAR BONDS ... HOLD ON TO THEM!

De JurAmsco (orporation

NORTHERN BOULEVARD AT 45th STREET

X

Llong Island City | New York NUTES
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| PRECISION AT 3
! 2,000,000 §f VOLTS

E ARE not going to tell you
here why this tube was made,
what it does, or what it is for. The
important thing about it to you as a
user of radio oscillator, amplifier and

dthe electronic tube industry, and that of all tube makers
fonly Machlett perfected the techniques that made the
ftube possible.

L he tube is sealed-off, vacuum-tight, and operates at
112,000,000 volts, direct current. These and other difficult
Ylconditions were essential to assure high and constant
ljpower, reduction of heat, and precise focusing of the
lelectron beam.

[Electrical and mechanical problems presented by the
tube were so severe that some scientists doubted they
lcould be solved, but Machlett, drawing upon its long
Eexperience, met every requirement in a little over two

iyea rs.

This is significant to you because every electronic tube,
whether it produces X-rays, or radio waves, or is a
rectifier, depends for its success in your service upon
correct design, proper vacuum, adequate insulation, and
precision-made parts, to assure precise control of the
electrons that make any such tube function.

The perfection of this 2,000,000-volt direct-current tube
is the best proof we can offer of the value of the Machlett
skills that go into the design and manufacture of every
tube bearing our name . . . Machlett Laboratories, Inc.,

Springdale, Connecticut.

OF

RADIO ITS 46 YEARS
RAY TUBE EXPERIENCE

= wWwWw.americanradiohistorv.com
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" DUSTLESSTOWN, OHIO *

@ It’s the little things that loom biggest

in the manufacture of delicate electrical
measuring instruments. Little things like
specks of dust or breath condensation
can play havoc with accuracy. That's
why Triplett Instruments are made in
spotless manufacturing departments; why

the air 1s washed clean, de-humidified and

temperature-controlled; why every step
in their mass production is protected.
As a result Triplett Instruments perform
better, last longer and render greater

service value.

Extra Care in our work puts Extra

Value in your Triplett Instrument.

A

ELECTRICAL INSTRUMENT (0. BLUFFTON, OHIO

26 & COMMUNICATIONS FOR JANUARY 1945
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A GH/IDING FHAND
FLIES WITH HIM

American airmen never tremendous advancement in Army and Navy
fly alone! Riding with practice, amplification finds new fields of serv-
\ them go the combined ice in step with vital war instruments.

skills and efforts of many thousands of war
workers and technicians. To their targets...and

Our contribution to this development has
broadened the long-standing experience of

safely back to their bases . . . the finest equip-  Eagrern engineers, who are looking ahead to
ment that man can produce flies with them. your post-war needs . . . not only in sound

Eastern is proud of the part its equipment reinforcement, but also in special amplification
plays in these great missions. Before the war, related to industrial instruments. But first,
amplifiers were thought of only for their use Eastern is applying every resource to its war-
in sound amplification. Today, thanks to the time production.

R AR S

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

Buy MORE War Bonds

. AMPLIFIERS

10 COMMUNICATIONS FOR JANUARY 1945 o 27
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Exhaustive DuMonr quality control and
life tests take all the guesswork out of

CATHODE-RAY TUB

ik g .”.5&1..&-" _ gy DuMont Quality-Control Checkup
1000006 ¢ | — == '

Percentage sample tests —some 100% —are
made on production runs for the following:

Brilliance and g iti
creen condition—color
burns, etc, na

Examination of cathode b i

tion Y using tube asg
electremc microscope. The few thousandlilais1
ef an inch diameter gun aperture is magni-
fxec_i"to Y2 inch circle 1o check uniformity of
emitting surface, Cathode emiss;j
is measured, o8 current

Deflechon sensltl vit y 18 teste’ d IO de!el mj.ne
amphfud Of Slgnal qmred t ‘
e re (o] defle(ﬂ bem

Maximum electrode current. Check for excess
anode current (o avoid overloading power
supply of equipment using tube.,)
Determining grid cutoff (wh

Dete en 1oo low,

life is fshortened; too high, migmov:xé:i)g
ran i i i

tu.bgf of intensity contro] of €quipment using

SELIRT) RS AR I SR

’ DuMont never gambles. Thus each batch of Leakage current of varioys electrodes,
fluorescent material is thoroughly tested in sam- And other critical anqg vital factors enter

b i 5 1
ple tubes. All new metals and other materials are ;zit'em:gg:facroxy, long, economical tube pgg

likewise tested. New designs are thoroughly
checked with sample production runs. The same
with new processes—even to supposedly minor
details such as washing and drying of glass
envelopes,

DuMont life-test racks eliminate the greatest -
gamble of all—probable life. Percentage samples
are operated in these life racks for 500 hours. A -
time totalizer keeps score. Tubes are tested
weekly for brighiness and cathode condition.
And at the end of 500 hours the tubes are checked
for all characteristics that might be affected by
such intensive operation.

So again we repeat: there is no guesswork
regarding performance and life with DuMont
cathode-ray tubes.

. Write for literature ...

NY ZZiion Gtioniin i

CABLE ADDRESS: WESPEXLIN, NEW YORK

ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY -
v - N

.
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. » « How MYCALEX Solved a
Tough Insulating Problem for

ZELTINE ELECTRONICS
and the NAVY. ..

The products of Mycalex
Corporation of America are: 7
(a) MYCALEX 400-—the most -
highly perfected form of . i ¢ Ex ‘
MYCALEX insulation, ap- C, : THE INSULATOR :
proved by Army and Navy FRADE MARE ALC. U, 3, PAT, OFF,

as Grade L-4. In sheets, rods G
and fabricated form. (b}
MYCALEX K, an advanced
capacitor di-electric with di-

electric constant of 10 to 15.
(@) Molded MYCALEX, avail. OF AMERICA
able to specifications in irreg- “OWNERS OF 'MYCALEX’' PATENTS”

ular shapes. Write for details.
CLIFTON, Executive Offices: 30 ROCKEFELLER PLAZA
NEW JERSEY NEW YORK 20, N. Y.

! COMMUNICATIONS FOR JANUARY 1945 ‘@ 2
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VL can all see with the naked eye that the
Payroll Savings Plan provides the most

stable method of war financing. Analyze it
under the X-ray of sound economics and
other important advantages are evident.
A continuous check on inflation, the
Payroll Savings Plan helps American In-
dustry to build the economic stability upon
which future profits depend. Billions of
dollars, invested in War Bonds through
this greatest of all savings plans, represent
a “high level’” market for postwar products.
Meanwhile, putting over Payroll Savings
Plans together establishes a friendlier re-

lationship between management and labor.

To working America the Payroll Savings -

Plan offers many new and desirable oppor-
tunities. Through this systematic “invest-
ment in victory,” homes, education for
their children and nest eggs for their old
age are today within the reach of millions.

The benefits of the Payroll Savings Plan
to both management and labor are national
benefits. Instilling the thrift principle in
the mind of the working men and women,
the Payroll Savings Plan assures their
future security—and is a definite contribu-
tion to the prosperity of postwar Americal

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

COMMUNICATIONS

This is an official U.S. Treasury advestisement prepared under the auspices of Treasury De
30 e COMMUNICATIONS FOR JANUARY 1945
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e Amphenol offers highly developed ability to
design and produce electrical components of
the most critically engineered type. This skill is
based on many years of experience in radio since
its pioneering stages—now deepened and strength-
ened by the extreme demands of war production.

Fortunately Amphenol’'s great capacity is
available at a time when the whole science of
Electronics is coming into its own. Amphenol is
ready to play as big a part in its own phase of the
Electronic Industry, as Electronics will play in
the post-war world.

2 ~Conduit + Cable Assembl:es o U: H -F.: Cable
ll‘l Cﬂnﬂda ® AMPHENOL LlMITE g Toron'o 7 i 2 Rad|o Parts - Plastlcs for |ndu5try

\MERICAN. PHENOLIC CORPORATION «Chlcago 50, IIIlnols Connectors — AN, Britih; U H. .+ Fiines
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- i‘éonstantchecking of plating solutions and rigid quality con- :

trol gives Hammarlund variable capacitors a finish that will

last a lifetime under practically every operating condition.

THE HAMMARLUND MFG. CO., INC., 460 W. 347+ ST. N.
MANdFAcrunaas"_:__:or PRECISION COMMUNICATIONS EQUIPMI
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COMMUNICATIONS

LEWIS WINNER, Editor

AVERAGE M
DUAING AN AVE
in (mepnesenTATIVE  MATRS
1 porLice RADIO .S

ild
noeS PER WOV
ESS WnGE DAY rok\

P W D SN
M

®
Figures 1 and 2

Graphs illustrating daily and hourly message traffic of a typical
municipal police radio station.

\

ERAace
tc ATIVE  pun.
STarjon

POLICE COMMUNICATION

HE postwar development and ex-
pansion of the communication ser-
| A vices of law-enforcing organiza-
ons presents emergency radio-communi-
lation engineers with immediate prob-
lems more serious than any group of
ladio men have ever attempted to solve.
"he expansion of existing safety and
law-enforcement communication services
ind the establishment of new services on
. firm economic and engineering basis
lill require the highest degree of under-
tanding and cooperation between the
legulatory branches of government and
the communication divisions of the safey
brganizations themselves.
| Radio communications in the police
flepartment has, from ‘its inception over
Wiftecn years ago, amply proved its value
W the apprehension of criminals and in
Whe coordinating of the activities of the
#hobile units of the police department.
W .aw-enforcement agencies cntrusted with
ihe responsibility for public safey within

[
Figure 3
saptain Boss testing an h-f f-m two-way unit
used by the Warwick police.

[ J
t'OLICE COMMUNICATIONS SERVICES

¥
1
]

by LEWIS J. BOSS

Captain, Radio Supervisor
Warwick Police Department
Apponaug, R. l.

the‘ areas protected by them must neces-
sarily depend upon an adequate com-

PROBLEMS FACING ENGINEERS TODAY

munication system if they are to success-
fully combat crime. Without adequate
and reliable means of communication
their organizations and equipment are
helpless and will fail to achieve their
intended purpose in exactly the same de-

- gree as their communication systems are

inadequate and unreliable.
Metropolitan Area Problems

Approximately 68,403,000 persons live
in the metropolitan areas of the United
States. In these heavily congested areas
there is a vital necessity for immediate
and direct communication between head-
quarters and those peace officers assigned
to duty throughout the area. In these
localities, cities and towns closely adjoin
cach other and their respective police de-
partments use the radiotelephone for
communication to police cars very exten-
sively.

In the metropolitan New York area
there are instances where fifteen or more
police radio systems are trying to com-
municate on the same frequency. It is
estimated that there are some 3,000 po-

(Continued from page 77)
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A REPORT ON THE TECHNICAL PANEL

\\'.aller S. Lemmon, right, and Paul Chamberlain
with modcl of the automatic relay tower 1.B.M.

and G.E. propose to build for multiplex oper-
ation.
]
NHE first annual TBA conference,
heid 1 New York City  recently,

saw over 100U 1 attendance. Among
the many interesting features offered was
a techmcal panel inecting presided over
by C. A. Priest of General [Electric.
Among those appearing on the pancel
were: Merril Al Trainer, RCA; J. E.
Keister, G.E.; Walter S. lLcmmon, In-
ternational Business Machines; Dr. Peter
C. Goldmark, CBS: Paul Chamberlain,
(. I.; and David 3. Smith, Philco.

Camera and Picture Tube Developments

Mr. Tramer mtroduced his phase of
anavlsis with data on television pickup
tubes that were in general use before
the war. He pointed out that the most
mmportant ot these have been the icono-
scope, the 1mage dissector tube and the
orthicon.

IMe said that wherever sufhcient light
was available the iconoscope has been the
first choice, because of its superior resolu-
tion capability and its desirable gamma
characteristic.  The iconoscope’s light
range and gamma property make it par-
ticularly suitable for scenes with ample
lighting without any difficulties due to

high light saturation, he stated. Thus it is.

quite useful for out-door pickup.

He also pointed out that the general
cleanness of the picture obtained with an
iconoscope had made it almost universally
used as the camera tube for live talent
studios. Describing resolution of the
iconoscope, he said that it is sufficient
at the present time to reproduce prac-
tically any picture detail which can be
transmitted over the standard television
channel. And, he continued, because of
its storage property. the iconoscope has
also been generally used in film cameras.
Modified intermittent type projectors are
used in this application. he explained,
That i1s, the picture is flashed on the
mosaic during the vertical blanking time

of Commen tr

Trali

I
E |

J

J .

ner,

and W.

'I

S. Lemmo

and the mosaic is scanned during the
following dark period.

Mr. Trainer also discussed some of the
undesirable features of the iconoscope.
There are, he said, spurious shading
signals and tlare which must be electric-
ally compensated in producing a good
picture. At times such compensation rep-
resents an added complication i a prac-
tical setup, he explained. In addition, he
said, the relatively large size mosaic used
in an iconoscope requires the use of large
camera lenses. [For telephoto shots this
may result in relatively unwieldly cam-
eras. Another requirement for the icono-
scope 1s the use of keystone correction
scanning, he said. This was once a more
serious problemn from the circurt stand-
point than it is at present. lle said that
this draw-back might be classificd more
as a nuisance than a limitation.

Large orthicons are generally used for
out-of-door events where the lighting is
usually more unfavorable, according to
Mr. Trainer. He said that its sensitivity
1s 4 to 5 times better than that of the
iconoscope. llowever, he pointed out, the
picture as compared to an 1conoscope
picture has a tendency to lack snap be-
cause of the strictly linear gamma char-
acteristic.  Accordingly, an increase of
picture detail brightness by a factor two
in the orthicon will increase the video
signal by a factor two, explained Mr.
Trainer. In the iconoscope this increase
can be much less. This gamma charac-
teristic, tending to compress whites ap-
pears to be very desirable, said Mr.
Trainer. And in an orthicon camera it
can be obtained by the introduction of
gamma correction in the video ampli-
fiers. but at the expense of increased noise
in the picture. Mr. Trainer also pointed
out that the smaller mosaic not only
allows the use of shorter focal length
lenses for a g'ven field but the use of
longer focal length lenses of large effec-
tive aperture for telephoto effects. The
limited light range was described as one
of the major and somewhat annoying
limitations of the orthicon.

According to Mr. Trainer, when view-
ing a scene, the mosaic will charge up
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by LEWIS WINNER

Editor

e T ———

with picture highlights above a rathi
definite value, and unless the beam cu
rent is increased under these condition.
the charge can spread over the entif
mosaic, completely obliterating the pig
ture. A spot pickup such as i1s encounterg
at a football game offers a practic
example of this limitation. He said th
it is very possible to have a scene whid;
may consist of part sky and part groutj
or a highly illuminated section of tlj;
field together with a shadowed portiof
In such a case explained Mr. Trainejy
the opcrator has a choice of allowing tl},
highly illuminated portion to stick to sonf,
degree, wiping out detail in the higl

lights rather completely, or stoppirk;
down the lens to the point where tl

highly 1Huminated portion is satisfactori

transmitted, but generally at the expen:

of insufhcient illumination in the lof;

lights.  The iconoscope automatical
provides for this range characterist|,
which can be so troublesome, continug,

Mr. Trainer.

The so-called S distortion and ion sp
formation, a prewar orthicon limitatio
was also analyzed. Mr. Trainer said thf
this distortion, has been due mainly 1
practical limitations of the electron-opti
design, which 1is relatively more coni:
plicated than in other pickup tubes. Witl,
new developments it is probable that tl
distortion introduced by an orthicon
pickup of a scene can be reduced to
very acceptable value.

Discussing the image dissector, M
Trainer pointed out that it has not bee
used extensively as a live talent camei
tl‘lbe because of its relatively low sei
sitivity. However, he said, because of tt
absence of shading signal from the di
sector tube it has found use as a filn
camera tube. This
inherently does not

=

v

th
o1
is because the tut '.'h

have memory ¢

film projector to produce satisfactor
pictures free of shading.
Improvements in tube design were als
analyzed by Mr. Trainer. He showed th: Irv
the resolu'gion capability of the iconoscoj i
has been increased by the use of an inf,
proved gun design to produce a bettd.,

TELEVISION ENGINEERIN I
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ti-ﬁncd scanning spot. In addition, special
focessing and electrode arrangement
<ave helped to reduce edge flare and
hading troubles, He said that a large
ctor in the improved performance of
E'.e iconoscope has been our increased
lipreciation of the role of bias and edge
~rhting.

| The orthicon tube appears to provide

e greatest possibility for radical im-

fovement in pickup tube performance

) l-cording to Mr. Trainer. Thus far great
_Jrides have been made mainly in the
frection of increased sensitivity and
ange,.

Covering factors which represent goals
br performance, Mr. Trainer offered four
fictors These were:
| (1)—Increased sensitivity, allowing for
eration under adverse lighting condi-
ons or reduced studio lighting.

(2) —Resolution, which should be suf-
ciently good to reproduce at'least all
l=tail which can be transmitted over as-
{gned frequency channels. This resolu-
lon requirement may be tempered by the

trformance of a tube under low light
‘ihnditions. That is, a tube which has
lktremely good #sensitivity may have
diymewhat less resolution than the ideal
nd still be a very useful device for pick-
ihg up spot broadcasts.
i1 (3)—The operating light range shall
© sufficient to reproduce satisfactorily
litenes in which, illumination can vary
riyidely. The tube shall be frie from
Iticking in the highlights and yet give
iftail in the darker portions of the pic-
ithre. The gamma characteristic should
¥4 under control so as to give desirable
“thite signal compression.
(4)—The geometrical distortion such
tls S distortion in the orthicon shall be
;i low as to be unnoticecable on the
‘lz“ﬂirerag'e transmitted scene.

o

: iticture Tubes

4 Mr. Trainer said that the most sig-
ificant development in picture tubes has
een the combination of a high-voltage
rojection type kinescope with a Schmidt-
iptical system to make a practical pro-
'q“cction receiver for home use. He
i |xplained that a 4" or 5" kinescope
Wperating at 25 to 30 kilovolts in a
‘chmidt-optical system having a 12” to
4" spherical mirror and a suitable cor-
#lecting lens will produce a very satisfac-
tlory 15" x 20" picture. Such a picture,
ie said, has a brightness of approximately
. foot-lamberts in the highlights and, at
Jlhe present time, a contrast range of
415 to 1. He pointed out that experiments
‘amfjvith many types of translucent projection
, Micreens used with this system indicate
flhat it may be possible to increase the
¢ “jontrast ratio to approximately 40 to 1,
fifivhich is about as good as can be obtained
ttn a direct viewing kinescope. Describing

fhe Schmidt optical system, he said it has
gftn equivalent f number of 09 and a
qithrow of 34" to 36" ; capable of 1500-
fine resolution and should therefore in-
+#troduce no loss in detail with a 525-line
Jthicture, He explained that a polished and
sHluminized glass spherical mirror with
o b molded-plastic correcting lens repre-
wifented the most satisfactory Schmidt sys-
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Typical setup of equipment that will be emplpyed
by satellite stations, according to J. E. Keister
of General Electric.

tem combination for projection receivers
at the present time. '

Postwar direct-viewing picture tube
improvement trends include operation of
the kinescope with 12,000 volts or more
on the second anode instead of the 6000
volt rating used before the war, accord-
ing to Mr. Trainer. This voltage pro-
vides a substantially brighter picture.
Horizontal back-kick rectifier systems
will probably provide the necessary d-c
voltage, he said. Flat-faced tubes appear
to be another trend. Two types which
give promise of being widely used ac-
cording to Mr. Trainer, are the 10" flat-
face round tube and the 14 diagonal
flat-face rectangular tube. Mr. Trainer
said that the use of these tubes will allow
for a more pleasing picture of larger size
than was practical with tubes of prewar
design.

Jon spot formation common to prewar
kinescopes, will probably bhe greatly re-
tarded or eliminated completely in post-

war kinescopes, disclosed Mr. Trainer.
°

SATELLITE TELEVISION STATIONS

HE place of satellite stations in a
I television system served as a basis
of a discussion by J. E. Keister. He
said that a satellite station in its simplest
form is one which originates no local
live talent programs, serving its locality
by broadcasting programs fed to it by a
network. In some localities satellite
stations may be installed by the tele-
vision network operators themselves to
serve the smaller communities he said.
Thus, he explained, stations serving small-
er communities can supply the quality of
entertainment or educational programs
which otherwise could only be justified
by a few installations in densely popu-
lated areas.
Mr. Keister explained that most relay
systems contemplated at present expect
to supply at least two channels in each

direction on the main artery. Thus two
sources of programs can be originated
simultaneously on a single network set-
up. A satellite station then has a choice
of programs with the accompanying
henefit of variety to fit its own particular
needs, he said.

It usually can be assumed that the
satellite station is off the main artery
and so a simple one-way branch relay
will be used, according to Mr. Keister.
In many cases a single jump from the
main relay tower to the satellite station
will suffice, he explained. If not, simple
one-way repeater stations would be in-
stalled at the required intervals.

Describing the satellite station itself, he
said that it consists essentially of a re-
ceiving antenna to pick up the relayed
signal, receiver for amplifying and de-
modulating both the aural and visual
components, monitor to provide a running
check on the signal, and finally the main
transmitter for broadcasting the sound
and picture to the surrounding area. The
actual power output will depend on the
topography and area served, he said.
Since the FCC in authorizing the con-
struction of satellite stations doubtless
will require some means of both aural
and visual station identification, equip-
ment for such identification will be neces-
sary, Mr. Keister stated. This would in-
volve the inclusion of a monoscope signal
generator, as associated pulse generator
and sweeps, and suitable audio and trans-
cription equipment; personallized mono-
scopes can be anticipated with the stations
own call letters inscribed.

Since the interest shown in local news
events will usually justify the addition of
equipment for the origination of film
programs, many satellites will require a
motion picture projector, film pick-up
camera, camera amplifier and control
equipment. With these film origination
facilities available, said Mr. Keister, the
local satellite station operator can, with
a 16-mm silent motion picture camera,
take pictures of local events.

By capitalizing on this simplified type
of station to augment the stations serving

(Continued on page 75)
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Equipment shown in these British Offi-
cial photos was designed for airborne
operations, such as those recently car-
ried out in Holland.
Crown Copyright Reserved)

used by the infantry.

p °
Radiotelegraph pack set used by
the infantry.
e

BRITISH AIRBORN
COMMUNICATIONS EQUIPMEN

i SESTE o Above, a medium-range radiotelephony sef
similar to that shown mounted in commani
car at lower left. Below, the telephony ar
telegraphy unit, shown at left above, in
container for dropping by parachute.

dium-range unit for
telephony and teleg-
raphy used in vehi-
cles and by ground
stations. Left, below:
Medium range radio-
telephone set for
tanks or trucks.

(Truck view, cour-
tesy U. S. Signal
Corps)
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Figure |, a single-tuned circuit with a series impedance z.

Figures 1, 2 and 3 (left to right, above)

Figure 2, the single-tuned circuit with a parallel impedance Z.

: ; %hg %Z:
M‘h

Figure 3, circuit

with 8

resistor across to reduce effective (), providing a resonant impedance

COUPIED(}IRCIIITl

by J. E. MAYNARD

Transmitter Division
Electronics Department
General Electric Company

NE of the subjects treated in some

detail in the ESMWT RPI course

was that of tuned and coupled cir-
cuits. [t may be shown that' a single
tuned circuit has the series impedance s,
Figure 1

z=r (1+jS) (1)
and has the parallel 1unpedance 7,
IFigure 2,

Z=2./(1+]5) (2)

S = Q, (Af/fa) (1 + is/1)

This paper is based on notes taken for
the most part from a course, "Radio
Engineering 11,” developed by the
author for the ESMWT program at
Rensselaer Polytechnic Institute. An
obective of the course was to develop
the quantitative approach to radio cir-
cuits, to correlate theory and practice.
In laboratory experiments and prob-
lems the prediction of results by calcu-
lation was emphasized.

at  resonant frequency f., where, by
detinition,  Xp = X¢= X.. Frequency
deviation (f-1,) 1is represented by A,

and Q. is the quality factor of the cr
cuit it fo. The mpedance Zo is parallel
umpedance  at  resonance, Zo — XolJo.
Equation 2 is a very ciose approxima-
ton 1t Q. 1s 10 or more, which covers

in which zero subscripts refer to values  essentially all coils used in tuned cir
==gp = ) l
J I
-/: < 1
o 2 Am
' o S T~
9 T
|
s e e e ot *J
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cuits. i Af is 10% of fo or less we can
make a further simplification by the ap-
proximation

S = (2a1/f.) Qo (3)

Now if we place a resistor across the
circuit, which is oiten done to reduce
the effective O of the circuit, its effect
may be accounted for by considering the
circuit to be one having a new resonant
impedance Z'..

(4)

b
l:
!
|

Al
]
4
f

7'0= ZoRo/(Za + Ro) !
Since Zo = XoQo, the new circuit has a’
new quality factor |
Q' = QuRo/(Zs + R0) )

The reactance X, 18, of course, the same r

in either case under the approximations
we have made.

Coupled Circuits

Any pair of tuned circuits may be

coupled in several ways, Figure 4. Pi
networks may always be reduced to
equivalent 7T networks® and circuits

coupled by inductive fields may always

y
i

be reduced to an equivalent T of induc-J
tive coupling, although it may requirej:

a fictitious negative inductance for re-fy

versal of polarity.

Now if we disregard the case in which
capacitive and inductive coupling become
equal and opposite, a possibility for one
polarity in circuit (f), then all these
cases may be represented by one genera
circuit, Figure 5.

This represents a primary resonan
circuit of series impedance z, coupled to ¢
secondary resonant circuit of series im:
pedance z» by a common impedance zm
It will be assumed that z. contains ng
resistive components and further that it
value remains fixed at its resonant fre
quency reactance., The result of these as
sumptions is symmetry about f.. Thi:
conforms closely to practical performanci
when Af is less than 109 of f,, anc
when the coupling impedance has a nor
mal quality factor.

The circuit of Figure 5 may be solve(‘en

for either 4, or 1» in terms of the driving
voltage e. Starting from the circui
equations

il

]

~— S —

[t

la

=1

€ = 1321 — 12Zm 0 = iszo —11Zm

Figure 4
Various methods used to couple circuits.

CIRCUIT DEVELOPMEN
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Figure 5
A general circuit, cov-

ering all cases, if we

disregard the case in

which capactive and

inductive coupling be-

come equal and oppo-
site.

D E S

‘ ¢ obtain
V=i (20— 2/ 20) (7)
Mzm/z1) = ie(22=20*/22) (8)

i These solutions illustrate a concept of
\e circuit operation which is often con-
‘enient. The impedance in the primary

d also in the secondary has been
thanged by a coupled-in impedance zm®/zs
i the primary and zm®/z: in the sec-
indary. The driving voltage in the scc-
indary may be considered as the driving
pltage e divided in the ratio zm/z.
hese two equations are the funda-

_hentals of a pair of coupled circuits.

(firom equation 8 we can determine what

Jappens to a signal as it passes through;

“tom equation 7 we can determine what
ort of impedance the primary presents
) the driving circuit.

joupled Circuit Selectivity

,EThe values of z and z. are the serics
ghpedances r(1-jS) for the primary
whd secondary respectively. The common
ghpedance zm becomes + jXm for in-
ilictive coupling or —jXm for capacitive
grpupling. Using the coefficient of coup-
thg K= Xn/VXiX. and defining the
llowing new terms
hich
gl  geometric mean
) arithmetic miean
"1 equivalent equal

selective variable

:Qﬂ:\/QTQ:

nOOO

Q.= (Q:+Q)/2
Q = Q¢ (Q:/Qn) (1)
(Q70:1) S = (Q/Q2)S: (12)

R. so that Qo = Ri/Xoe1 and Q02 =
R./X... It is, however, notable that the
tube is driving across the primary,
whereas ¢ in Figure S is a series driving
voltage. The two situations may be
reconciled. A tube driving a load may be

represented as a voltage source or as a
current source, Figure 7.

The voltage e. developed across Z
must be the same by either representa-
tion.

ne:Z/(Rp+2) :gnlez[ZRP/(Z+Rp)816

Since gm = u/Rp the identity of results
is apparent. Figure 6 may therefore be
represented by a current gmeg operating
into the primary with R, absorbed in Ru.
Now we can relate Figures 5 and 6
through Figure 8.  Circuit (a) repre-
sents Figure 5 and circuit (b) represents
Figure 6.

The relation to be established is that
the current ¢ be identical in the two
cases. This means that the voltage drop
gmeeZ, must equal the driving voltage e.
The impedance Z: may represent the re-
actance of Ci, and Zx the impedance of
the remainder of the circuit including R
and the coupled-in impedance from the

secondary. Zi, of course, varies with
°
9 -
10) - Figure 6
( Figure 5 reduced to a

practical system, with
the tube providing the
driving voltage e and

8 M o o ]l 4 - l d.
'mti'Oportlonal coupling C, 1 4+ C*= (Q./Q.)* + K*Q? (13)  Tomped i resistors Ri
fo attenuation U = (gain at fo)/(gain at f) and Rz
m- »

¢y may be shown' that the attenuation or
wlectivity curve for a pair of coupled
difreuits is

4 VA oSy

gy (15)
14+ C

his follows from equation § and is a
bneral expression for attenuation which
ay be utilized for circuits having the
4ime or different Q in primary and sec-
\dary. The proportional coupling C
is a value of 1.0 for a flat charac-
(firistic at the transition from single to
huble peaks.
To reduce Figure 5 to a practical sys-
m, let us consider the circuit of Fig-
[e 6. The tube is now providing the
iving voltage ¢ of Figure 5, all circuit
ading is lumped in the resistors R. and

it

IRCUIT DEVELOPMENT

irequency ; this produces non-symmetry
which will ‘be neglected so that ¢ may be
assumed constant with frequency varia-
tion for practical calculations

¢ = - jgmesXor (17)

Primary Impedance

If we are interested in the plate volt-
age appearing at the primary circuit
either for determining overload condi-
tions or for determining performance of
such circuits as discriminators, avc recti-
fiers, etc., we will want to know the im-
pedance at the primary from plate to
ground. Suppose, thercfore we identify
the a-c plate current in Figure 6 as i,
and a-c plate voltage as e, then primary
impedance Zp = €p/ip. In equation 7
the driving voltage e = — jXaip and the
primary circuit current i = ep/-jXa.
From these relations we find

Zp = Xoi(ir/e) (18)
or, using equation 7
Zp —r= Xoxzz‘.’/(zlz"’ - ng) (19)

IFrom equation §
Zm(e/i'z) = ZIZQ_ZHIZ (20)

Secondary voltage ez = —jXoziz. Sub-
stituting for e and 1.

. X01X02(ip/e2)2m = 2122 — zZu” (21)

Using ip = gme; and substituting for
z1Za—Zm® in equation 19

Zo = (Xo1/Xoz) (2z2/2m) (€2/gmes) (22)

From equation 22 we can anticipate the
shape of the primary impedance curve
with frequency variation. Thinking in
termss of a constant applied grid voltage
eq, the secondary voltage e: will trace out
the familiar coupled circuit response. We
may assume everything constant except
e: and z: and z- is the series resonant
characteristic of the secondary circuit,
r2(1 +j S:). The z. multiplier serves to
produce a dip in the characteristic at
resonance. Physically the secondary 1s
acting as an absorption circuit, reducing
primary impedance at resonance. The
primary impedance will always have a
deeper dip at resonance than the overall
response curve.

The attenuation on a selectivity curve,
U, has been defined as the ratio of gain
at resonance, A, to gain at another fre-
quency, Af. Since e:/e; is gain at any
frequency, it may be replaced by A./U.
A, may be obtained from equation Z21.

maow
-en m— -—

P T 3¢ 11
. 3 T”’i‘ T3
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Figure 7 (right)
Tube as a voltage source (#); and as current
source (b).

At resonance z,z:= nr, Using ip = gumeg
and zm = +jX,,
eZ/el: = ngmXolXou/(ﬁr: - Zmz) = jgm (XUIXUZ/rlrL’) [Xm/(l + Xrnz/rlrf-’)] (23)

Substituting K = Xum/VXaXo: the reso-
nant gain becomes
Ao= €2/e;= *FjgmZog [KQg/ (14 KzQL’:%}‘)

Figure 8

Representations of Fig-
urge S(a) and Figure
6(b). Figure 6 can be
representated by a cur-
rent g¢meg operating in-
to the primary with Rp
absorbed in Rai.

-‘T}
-
E—' £
=
~Cb
& i
(‘“““-‘--‘M.-w\-n
5 '__'l(_-" &p+ =
Figure 9
A form of the Foster-Seeley discriminator circuit.
¥ PR . FIEN
2 i T e )
1 o ' - )]
: <O >
|
e e ’ B o A
(|" _Ip (]) : Ip cd % 3 .hda 5
£ 4
— = et :
= (i = iahar ff;;z'
@) ; : 1 ®
Figure 10

Fundamental i-f circuit involved in Figure 9, redrawn as a bridge and omitting M. In
(a), is connected to center of secondary coil; (b), primary is connected to

center of secondary capacitor.

primary

B [ ]
Figure 11
Resultant vector volt-
el age relations.
Y !
3 v % L
e S e, ) !
PesoNARGE hay, ®
ShCE meiadeE Ay

“ww £ ¥ syt °
S g M Figure 12
- Igea : s The discriminator § curve. In plotting this -
: : A;ﬂf i i curve, the following data and Figure 11 were
. P g used: The voltage e’ is rectified to produce a
AN 5 B N positive d-c voltage E’, and ¢’ is rectified to
i £ e \?&? produce a negative d-c voltage E”’. The resultant
i / voltage E is the algebraic sum of E’ and E”.
E‘ # And at the larger frequency deviations, the se-
& *i 2 lectivity of the circuits reduces all voltages.
e = L
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(o}

(b)

where Zog = Xon‘, }(»g2 - XolXo& Fr
equations 24 and 11 it can be deduce
that the greater the difference betw
secondary and primary Q, the greater i
the bandwidth (less equivalent equal Q
that will be obtained for a given amoun
of gain.
Equation 22 may be rewritten with th
aid of equation 24 and some algebrai
manipulation

Z, = [Zo/(1 + K*Qg*) 1 [(1 +552)/[(J%5

The expression for U given in equatio
15 omits phase; if phase relations are re
tained, it may be shown that

U= (14 C*-S$*4+2jS)/(14C%) (26

With this information we can readil:
calculate the impedance in phase an
magnitude into which a tube works witl
any pair of coupled circuits at its plate
This impedance may then be plotted o1
the tube characteristics as a load line o
ellipse to determine maximum power out
put and overloading point at any fre
quency.

Discriminator Circuit

One form of the Foster-Seeley dis
criminator® is shown in Figure 9. L i
a choke coil which provides a d-c retur:
path for the diodes and C, is in eac
case a blocking or a bypass capacitoifl
The coupling in this circuit is shown ajil
existing ,in the inductive field betweej)
primary and secondary. Capacitive cout
ling is also possible in a discriminato
circuit. In fact both types of couplin{"
will ordinarily exist simultaneously in
circuit such as figure 9. To understanf:
the nature of the capacitive coupling
is best to view the circuit as a bridg
The fundamental i-f circuit involver
omitting M, is redrawn as a bridge i
Figure 10. Two possibilities are shown}"
in circuit (@) the primary is connectef:
to the center of the secondary coil, whily,
in circuit (b) it is connected to the cer
ter of the secondary capacitor. The driy
ing voltage for the bridge is e, and i
output voltage is e2. C’q and C”a are tH®
stray capacities to ground from the plats
of the two diodes. If the arms of tif
bridge are perfectly balanced no secondai
voltage is produced and we have zer
coupling. If the center of the coil or c
pacitor is not electrically true, we ha
inductive or capacitive coupling respeil
tively, If C’a and C”4 are unbalanced
have capacitive coupling. Any mutu
coupling between coils will, of cours
add algebraically with' coupling due 1

CIRCUIT DEVELOPMEN
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F. MACENULTY, President “As manufacturers of transportation equipment we are constantly alert for the new deve/gpment:
that mean advancement and progress. We look for factors of efficiency, safety and comfort, and
any development that provides these factors is a definite step forward. It would seem that ...”

Pressed Steel Car Company, Inc.

“"VIBRATOR POWER SUPPLIES MAKE A VITAL
CONTRIBUTION TO PROGRESS”

S E 3 D . o
S L s 2

E-L STANDARD POWER SUPPLY
MODEL $-1050

Model S$-1050 1s a typical miitary model Vibrator
Power Supply which may easily be adapted tor
peacetime mobile radio transmitters. Input volr
age: 12 or 24 volts DC. Output voltage: 475 |
volts DC at 200 MA, 8 volts DC at 4.5 MA. i

{Ir. MacEnulty, Vibrator Power Supplies are truly contributing not
sy to the transportation industry but to many other industries as
I‘ell Wherever direct current must be changed in voltage, or to
wtfternating current, for fluorescent lighting or other applications they
“F'iave proved their advantages. They offer efficiency, versatility and
' fonomy 1n current conversion; and as they are now serving the armed
brces with dependability, so i the electronic and electrical era of : 7 1A, 8 :
Dimensions: 9" x 8% x 13 1316 inches. Weight:
wbmorrow, they will benefit many fields: Transit, railroad, aviation, ; 52 pounds.
«¢ harine, radio, electronic and electrical, and will have many individual [ Write for further information of this and other models.
i 'pplimtions within those fields for power outputs of up to 1000 watts.
U} Electronic Laboratories are pioneers in the field of vibrator conver-
lon of current, and have developed many exclusive advantages in the
kavy and llght duty power supply field. For radio telephone aircraft
lidio, fluorescent lighting and electrical appliance operation and other
becialized applications, Vibrator Power Supplies are the superior type
M current conversion unit. . .. Consult with E-L engineers concerning
vi\m power supply Problem.

2

R

il

I.NQIANQ.“,BO

INC.
At s

AND-ELE(TRIC MOTOR OPERATION « ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT

TOR POWER SUPPLIES FOR'lIGHTING commumcmoni
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Miniature
Octal
Diheptal
Bayonet Tube |
Lockin E:.
Glass Tube
Acorn
Crystal Holder |
Baltery , »
Cathode Ray Tube

Consult FRANKLIN on your next Socket
problem—be it mounting, contact size or
the utility of your socket application.

FRANKLIN SOCKETS are made of -either
LAMINATED or MOULDED LOW LOSS or
CERAMIC construction.

A. W. FRANKLIN manuracturing CORP.\ e

175 VARICK STREET, NEW YORK 14, N. Y.
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®
Figure 13
Evaluating cos ¢ in terms of O = tan-1 Sa.
®

}idge unbalance. Coupling by bridge un-

llance can often be used to advantage,
¢, for obtaining a discriminator charac-
istic from such devices as crystals®.

| Uscriminator Analysis

"The Foster-Seeley discriminator trans-
frmer develops the S curve of voltage
zainst frequency by rectifying, in op-
ysition, voltages resulting from the
sctor addition of the primary and sec-
wdary voltages in the coupled circuits.
rom Figures 9 and 10a the vector a-C
ultages from the diode plates to ground
e seen to be

= ep + €2/2 (27)
i —ep—e/2 (28)

r one polarity of coupling; signs will
& reversed for a reversal of coupling.
‘hese voltages must, of course, be added
sctorially. We must, therefore, deter-
Line the vector primary and secondary
bltages. The primary voltage is a-c
date current (gmec) multiplied by
fimary impedance, Z;. Using equations
5 and 26, and letting 14 jS:= U, we
thve

L= [gmecZa/ (14+KQ6) 1 (U/U)  (29)

L

tu_;nce A¢r= A./U, equation 24 may be
lsed to determine the vector voltage e..

L= (jgmesZos/U) [KQs/ (14 K*Qe%) ]
(30)

The variations in phase positions of
1ese voltages are dependent on U: and
At resonance (§=0), U; and U
e both real and unity so that primary
d secondary voltages are in quadrature.
Whe ratio of magnitudes and the phase
ngle between the two voltages can be
btained from the quotient of the vectors.

U /es = j (Ue/KQe)VZa/Zoe (31)

Figures 16 (below) and 17 (right)
\ loaded i-f circuit representing the discrimi-
ator circuit of Figure 9. The effect of the
iode loads is incorporated in the fictitious re-
ristors 14R. Figure 17, a discriminator curve
plot.

IRCUIT DEVELOPMENT

Figure 14

A diode rectifier cir-
cuit where the peak

o

e

d-c voltage developed ol B
is 1.414 E; the i-f volt-
age driving the diode
is represented by an

rms value E.

Since Uz=1 + jS: the phase angle be-
tween ep and ez is

¢ = tan™S: + 90° (32)

The resultant vector voltage relations are
shown in Figure 11.

ure 12.

Discriminator Equations

A method of calculation may be ob-

tained from Figure 11

() = e + (e/2) + eyecosp  (33)

Figure 15

Another diode rectifier
circuit. Here, however,
with the same R-C
time constant the per- —
formance will be the
same as that of Figure

Al

/
Wi

=

14, exceptffor the ap-

pearance of i-f, as well

as the d-c " voltage —d
across R. =

The voltage ¢’ is rectified to produce
a positive d-c voltage E’, and e’ is
rectified to produce a negative d-c volt-
age E”. The resultant voltage E is the
algebraic sum of E’ and E”. At the
larger frequency deviations, the selec-
tivity of the circuits reduces all voltages.
From these considerations and Figure 11
the manner in which the discriminator S
curve is obtained will be apparent, Fig-

(ell):! = epz + (62/2)2 - epechS¢ (34)

Cos¢ may be evaluated in terms of
0 = tan™'S,, Figure 13.

Ul=1+4S7 (35)
Cos ¢ = - S2/U: (36)
And we have

(Continued on page 68)

| DISCRIMINATOR CURVE _|
~ CALCULATED - »

— EXPERIMENTAL = — —~—
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Figure la
Extreme left, an
external anode-
type tube (GL-
880) made by

G.E.

EXTERNAL ANODE TRIODE

CHARACTERISTICS AND APPLICATION

Figures 15 and
Center,
RCA 827-R;
and right,
Westinghouse |
WL 895R, exter

nal anode-type
tubes.

[PART | OF A FOUR-PART PAPER]

by A. JAMES EBEL

Chief Engineer
WILL, University of Illinois

~ARLY in the development of high-
power radiotelephone transmitters it
bhecame apparent that vacuum tubes
cooled by direct radiation could never ful-
fill the dissipation requirements imposed
by operation in the kilowatt-power
ranges. First, the dissipation of each tube
was limited by certain physical factors in

44 o COMMUNICATIONS FOR JANUARY 1945

the tube design; and second, the opera-
tion of a number of tubes in parallel led
to the well-known parasitic instabilities
of such circuits. A solution to the problen
was found in the external anode type of
tube. The perfection of the metal-to-glass
seal paved the way for the development
of these high-dissipation power tubes.
Today there are many types of ex-
ternal-anode vacuum tubes varying great-
ly in size and design. Some are cooled by
circulating water, and others by forced
air. The dissipation for the various types
ranges from 1.2 kilowatts to 250 kilo-
watts. The smallest can be held in the
palm of the hand, whereas the largest
stands nearly as tall as a man. A repre-
sentative cross section of these tubes is

Figures |d, e and f

Extreme left, Western Electric 240B: below, Amperex; and right,
FTR 3067A (with water jacket and truck) external anode-type tubes.

wWwWw.americanradiohistorv.com

TRANSMITTING TUBE DESIGN AND

shown in Figure la, b, ¢, d, ¢ and f{.

Until recently such tubes were used
principally in radio transmitters. But the
recent introduction of high-frequency
heating technique into many industria
operations has opened up a new fiel
of application that promises to surpass
the utilization in radio. It is important
that the operators of equipment usin
external anode tubes understand fully
their characteristics, their proper care,
and something of their general construc-
tion. The purpose of this paper is to offe
such information.

With the scarcity of materials and
manufacturing facilities during war comes
the necessity for increased attention to
any details which tend to prolong the life
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e

Figures 2 (above) and 3 {below).
Figure 2, six-strand filament of a high-power
triode. (Courtesy G.E.) Figure 3, detailed
view of high-powered triode grid structure.

(Courtesy FTR.)
'y

;‘
|
|
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°
Figure 4.

Plot illustrating ther-
mal expansion of se-

lected metals and
glass.
(Courtesy FTR).
°

of such tubes. A wealth of valuable ma-
teria] has been published" * * on this
phase of tube operation and will be re-
ferred to, in this paper, from time to
time,

The filaments of external-anode tubes
are comiposed of pure tungsten. In its
pure form this element has the highest
melting point of any ductile metal
(3655° K) and emits electrons in satis-
factory quantitics when operated at tem-
peratures at which exaporation is not im-
practically great. Figure 2 shows the
construction of a six-strand filament for
a high-power triode. It will be noted that
leads are brought out from each of the
strands so that the filament may be con-
nected for single-, three-, or six-phase
operation. The pure metal becomes ductile
when properly worked and can be drawn
into strands of the proper size. After
being heated to incandescence, the metal
returns to a crystalline form as it cools,
and becomes very brittle. To prevent
these brittle strands from shattering, they
arc mounted with springs at either end
to take up the slack caused by expansion
when the filament is heated and to protect
the strands from physical shock. One of
the fundamental necessitics in the care
of tungsten emitters is to protect themn
from all shocks because they are so easily
fractured. At least one leading transmit-
ter maintenance authority* recommends
that the tubes not be removed from their
sockets during their entire life. Other
considerations bearing on the advisability
of this procedure will be mentioned later.

The grid structure is generally a helix
wound around several supporting rods so
that the spacing between the grid wires
and the geometrical configuration of the
filament strands -are uniform. The grid
operates at a fairly high temperature and
is called upon to dissipate considerable
power. The grid size is a compromise
between a thick strand, which is best for
heat dissipation purposes, and a fine
strand, which has the best electrical
characteristics. The material must have
a high melting point and a high work
function for mechanical stability and low
secondary emission. Such metals as tung-
sten, tantelum, and molybdenum are nor-
mally used for both the grid wires and
the supports of these wires. Special con-
sideration must be given to the grid lead
to provide high' insulation, low capacity
to other elements, and low I2ZR loss. In
Figure 3 we have a detailed picture of
the grid structure of a high-power triode.
The supports for the grid and filament
structure must be carefully machined to
provnde accurate spacing and to main-
tain that spacing. Any warping will cause

wwWw.americanradiohistorv.com

a change in tube characteristics and may
lead to interelectrode shorts. In the case
of some ultrahigh-frequency tubes this|
spacing is as low as 006", indicating the
necessity for carefully maintaining the
correct alignment. |

Since it is particularly important that|
the copper used be oxygen-free, the
anodes of these tubes are made of the
purest copper available. The metal used
in each tube must be from stock that has
been carefully analyzed for foreign ma-
terials and gases, and throughout the
manufacturing process careful checks'
must be made to see that no gas, espe-
cially oxygen, has been introduced into
the copper. Pure copper is necessary to
effect a good metal-to-glass seal, to givel
proper strength, and to maintain :
vacuum within the tube. For a successful
metal-to-glass seal the glass must wet
the metal; that is to say, it must flows
over the metal rather than collect in a
globule as water does oa a greasy sur=
face. Furthermore, it is necessary to pro-

vide for the differential expansion of thed

metal and the glass. Figure 4 shows the

expansion of the normally used metals!
and glasses as related to temperature |

changes. Note that the expansion of glass
and copper are decidedly different. In
spite of this differential, the high ductility;
and the low yield point of copper make
possible the successful combination of
these two materials. It is necessary, how-

ever, that the copper be thin at the junc-{

tion, a fact which tends to produce
mechanical weakness in the tube. This is
another reason for careful handling of
the tube. The seal of the external anode
tube is mechanically its weakest point and]
must be treated as such. In a typlcal
5-kw tube the anode wall thickness is

entirely by thermal considerations.

High temperature is destructive to the
seal. Fortunately there is generally a
noticeable discoloration of the seal as the
temperature becomes too high. This is
especially noticeable in the copper-to-
glass seals where the change is from the;
normal reddish copper hue through green
to a dark metallic color.

As has been stated, there are two
methods of cooling the anodes of thes
tubes, water cooling and forced-air cool
mg The water-cooled tube is mounte

entering the bottom of the jacket an
leaving the top. Since the anode of th
tube operates at a high d-c potential, i
is necessary to provide adequate insula
tion in the water circulating system be-

(Continued on page 104)

TRANSMITTING TUBE DESIGN AND APPLICATIO,

This thinness is required almostiy
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Machine designed by Remler to perform
multiple operations: automatic slotting; in-
dexing; drilling; milling and reaming.

_‘“iREMI.ER ENGINEERS design and build robots with
'Ybrains” to improve production techniques. Ingenious jigs and
*plles, and in many instances entire machines are constructed PLUGS &
s 'ro combine intricate operations. These innovations contribute CONNECTORS

Signal Corps - Navy Specifications

{ 3

1]

.m‘(f the precision accuracy of Remler products; release man-

ower for other tasks; reduce costs and speed up deliveries.
Types: PL NAF

61
119
120 1136-1
124
125 No.

"\BEMLER COMPANY, LTD. + 2101 Bryant St. « San Francisco, 10, Calif. :i; 212938-1

REMLER

SINCE 1918

anoancing & Communication fgu—l)ament
OTHER DESIGNS TO ORDER
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NATIONAL RADIO FREQUENCY ASSIGNMENT PkN’|

FOR ULTRA-HIGH FREQUENCY RANGES |
IN THE BAND 119-126 MEGACYCLES {

CAA checker-board radio-range frequency assignment plan dividing the country into 100-mile squares with one range station within each square

AERONAUTICAL COMMUNICATION

IN THE

by McMURDO SILVER

Consulting Engineer

ROM War I up to about 1940
aeronautical radio communications
seems to have “just growed.” It can

hardly be said, since no one could prophe-
sv the extent of character of aviation as
of 1940 at any significantly earlier date,
that any particularly intelligent planning
for the future could have been engaged in.
Thus the assignment of aircraft com-
munication and navigation frequencies,
establishment of policies for regulation of
aeronautical radio communication and a
host of other details had, of necessity, to
await the development of a sufficiently
clear-cut aviation situation.

By approximately 1940 the aviation
communications and navigation outlook
for at least the immediate future had
crystallized sufficiently to permit of in-
telligent long-range planning. The results
of such government planning were par-
tially set forth in FCC Rules and Regu-
lations Governing Aviation Services,
(Title 47—Telecommunication—Chapter
I, Part G), effective August 1, 1939 and
revised to November 1, 1942. This pub-

POSTW

lication, available from the Superintendent
of Documents, Washington, D. C., at a
price of five cents, together with a copy
of the National Allocation Plan For As-
signing Radio-Range Frequencies i the
Band 119-126 Megacycles which was
printed by CAA as Technical Develop-
ment Report No. 28 in May, 1941, and
which was prepared by L. H. Simson of
CAA constitute must information for
anyone seriously interested in the prob-
able extensive expansion of aeronautical
communications after V-Day.

Desiring not to explore in detail the
data set forth in referenced publications,
but rather to consider briefly a number of
aspects of postwar aeronautical radio
communications the writer will pass light-
ly over the pestwar frequency situation,
particularly as, while in principle it will
probably conform to the excellent plan
already devised, it is possible that actual
frequencies may be somewhat different.

In the prewar period government and
commercial aeronautical radio services
operated upon a number of different
bands. Possibly most familiar is the 200-
to 400-kc low-frequency band in which
were located radio-range, communication
and navigation services. In this band

48 e COMMUNICATIONS FOR JANUARY 1945
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AR ERI

278 kc was uniformly assigned to a
port control stations for communicatifs
with civilian, itinerant and other aircr
in flight. Such aircraft were expected §
call and work the airport within ranjs
on 3105 kc in daylight or 6210
after dark. In practice, 6210 kc was lit
used, probably because 3105 kc provic
sufficient distance range even after def
to satisfy the limited-range flight of 1!
average civilian flyer—and it is with hj
and his brothers-legion that the writerPJ
primarily concerned.
Experience having indicated these 1}°
and medium frequencies to offer intfs
ference possibilities incompatible with
future concept of one or more airpof
in almost every community, and thd
sands of civilian-itinerant  aircraft
flight simultaneously, the u-h-f allocat
plan was wisely devised. Under this
1t was proposed to shift all such ae
nautical radio communication and navi
tion services up into the range of
to 156 megacycles—a far cry indeed fr
the older low and medium frequen
which were to be progressively abando
Such a shift was most logical and
sible, for frequencies within the
(Continued on page 76)

ABRONAUTICAL COMMUNICATIO
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\Bring Your
|Electronic
iProjects to
INATIONAL
JUNION

o

CIRCUIT 'DESIGN

GLASS TECHNIQUES

NATIONAL

ELECTRONIC

RESEARCH
FOR INDUSTRY

LET’S GET YOUR POST-WAR
PRODUCT READY NOW

Now you don’t have to postpone that important electronic
research job your company may have shelved for lack of
engineering manpower or equipment. National Union
Laboratories offer you something you couldn’t buy for
“love nor money” these days . . . completely equipped
modern electronic research laboratories, staffed by an
outstanding group of experienced engineers.

You can strengthen your whole development program
by making use of National Union facilities. You’ll find
National Union engineers trained in every science allied
with electronics: physics, chemistry, metallurgy, mechani-
cal and electrical engineering, glass technology. That’s
why National Union can provide you with a complete
electronic service . . . from laboratory to final production
...your own Electronic Research Department!

Let us start working with you #ow, whether on a single
project or your entire research program. Arranging a
consultation with National Union in-
volves no obligation, whatever. Just
write to Department C—today!

RESEARCH LABORATORIES

NATIONAL UNION RADIO CORPORATION ® NEWARK 2, NEW JERSEY
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RESISTIVE ATTENUATOR, PAD ano NETWOR
Theory and Design

Left, mixer attenuator.

(Courtesy Cinema Engineering Company)

Above, precision attenuator box.

e BES ="

L ““I‘;‘n Y

(Courtesy General Radio Company)

In part !, the fundamental method of
procedure in the design of the various
types of attenuating networks was
briefly outlined and a few of the more
elementary forms of networks were
considered. The second set of Tables
of Hyperbolic Functions of a Real Vari-
able was also presented, accompanied
by charts showing in compact form all
of the information needed for the use
and design of the simpler types of net-
works. The series, shunt, series and
shunt, and the L-type taper pads were
described. The two charts also con-
tained formulas, in explicit form, and
are particularly applicable to the tables
presented in the first three parts of
this series.

In this installment, part I, two ad-
ditional charts are shown with explicit
formulas for the complete design of
the T, =, bridged-T, lattice, and the
multiple-bridge types of networks.
These charts, like those in part Il have
been designed for specific use in con-
nection with the Tables of Hyperbolic
Functions of a Real Variable. The first
two sets of these tables were presented
in parts | and /. The third set of
tables appears with this installment.
The design of attenuators proceeds
with a continuation of the L-taper net-
works, followed by the T-type network.

Appendix | shows the hyperbolic
formulas which were used for the cal-
culation of all of the Tables of Hyper-
bolic Functions of a Real Variable pre-
sented in this series of papers.

Appendix Il describes a useful mathe-
matical tool, little known by radio or
communication engineers, the Guder-
mannian Function, which may be used
for the calculation and interpolation

[PART THREE OF A FOUR-PART PAPER]

by PAUL B. WRIGHT

Communications Research Engineer

of hyperbolic functions of a real vari-
able. When any one of these is known,
all of the remaining functions may be
found by direct application of common
tables of the natural trigonometric
functions from circular function theory.

T is convenient for design purposes
to utilize the unbalanced form of net-
work configuration on a unit basis for

T-pad, 600-600 ohms; 20 steps, 2 db per step.
(Courtesy Tech Laboratories)
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the T, w, and bridged-T structuress
These configurations are shown in thek
accompanying charts, as well as those ofi§
the lattice and multiple bridge types of§
networks. Complete design information
is contained in these charts to enable thel
¢engineer to obtain the transmission loss)
incurred by their use in any system when!
operated between image . impedance§
having the values given in the charts
The network elements are presented i
symbolical form so that the equations
may be solved in the most direct mannef
through use of the Tables of Hyperbolie
Functions of a Real Variable presente
in parts I, II and this installment. The
definitions and requirements which must
be met for the equations to be valid ap=
peared in charts accompanying part Il
and this presentation, also. |

It should be noted that the impedancq'
ratio shown in the charts and development
of equation is s* = Z/z. The ratio of th'e'l
terminating image impedances can of
course be replaced by an.ideal trans-
former having an impedance transforma-
tion ratio of s* to 1. This procedure
places the network proper upon an un-
conditionally unit basis, with the hig
side of the transformer terminated by a
impedance of s? ohms, and gives unit or
one-ohm terminations to the networks
The reduction of a network to a uni
basis is known as normalizing. Howevery
throughout this paper, the ideal trans:
former will be omitted and the more di~
rect approach of the actual terminations
used for the network will be used. The
image impedance theory usage results i
considerable simplification of the fin:
form of the derived equations.
Image propagation function, ©, is some-
times referred to as the image transfer
constant.  Numerically, it is equal to

SOUND ENGINEBRINOV
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e oo in Directional Microphones

It is not enough to design a Microphone that merely converts sound
waves into electrical impulses. A Microphone, to be truly useful in modern
broadcasting, should be discriminating enough to accept wanted sounds
— and reject unwanted sounds. Shure Research was the first to develop
f':;.:}; a single unit uni-directional Microphone, both crystal and dynamic.
4 Shure Research is the reason why practically every major broad-
casting station uses the Shure 556 Unidyne. Shure Research is

v

i
’ your assurance of postwar microphone superiority.
]

‘11 SHURE BROTHERS, 225 West Huron Street, Chicago ‘ S H U H [

Designers and Manufacturers of Microphones and Acoustic Devices M ICROPHON E‘S i
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DECIBELS DEFINITIONS
NE TWORK IMPEDANCE IMAGE NETWORK AN B
CONFIGURATION R R TRANZSgA'Ei’E:‘kLOSS IMPEDANCES ELEMENTS . REQUIREMENTS
1
i =cZ- Z2z st=Z 22| =VZ
v A k=s(1+ %2) Z=(¢B)i pow c-cothe a:csche d
FULL 2 (9B)2 w:ay d=uv+uwsvw 3:;“_“'”“1
B T MATCHED
IMAGE - =
] f utv: Dz 3 2= 0115129 x No(db)
IMPEDANCES k= (1+%2) 2= [u(u+2w)]’ w = az D= tanh a-= csche :
ol = (@)t u=cst-w 22z s2=2/22] a=cscho
k = s{l+% T AL vec-w' u'=u/z v'= v/z w's w/z
MgTr\gIIED W L= (&) w'=as -=uv+uw +vw g’ usw’
T ) View
IMAGE ; u=v'=D Z=2 st= | a :csche
IMPEDANCES KE (e = [ulws2w]? ¥ & D+ tanh u'=0/2
w | v'=v/z
W = w/z
. M. u = y¥(cz-ay) 222 s2=2/221 y*=Z:
k= (1+%+94 2 u((o'p ))21 v=Ay A= sinhg c = cathe
FULL z wigp)e w=yY(cZ-ay) ot v/(u+v+w) p =W
T MATCHE D . STV
IMAGE Z- 2 | A= )
IMPEDANCES ks (1eL+Y gapOlnl | i d:cothe sinkg
e vive2u) oy 27 6:0.115129 x No (db)
. 22z 2= 2 /2 A = sinhe |
k= (l+vel) st ulop') ¥ v’z As u=u/z p'E !.{—w cl* :Ionfhe
UNIT w I'=wlo/p') w'=s/(cs-aq) w=w/z o= ‘67"(u’+ viw')
MATCHED
7 == |
IMAGE .
) , -y Z=2 2= | A = sinhg |
IMPEDANCES k= (1evid) e uv u,:x-d u'=u/z  d =cothg :
[vi{ve2u')] vl S vz vz waw/z
222 st= Z2/221 y3.Z;
ks nes INFINITE RebfeZ-ay] | aZcsche c-cothe
FULL r=iCz-ay] n.: No.of branches in muliple
MULTIPLE | MATCHED
BRIDGE IMAGE )
=z 2z 5
IMFEDANGCES k= np INFINITE R=r = {Dz 5 taohg &
il 2z 2 s2=72/2 21
k = nps INFINITE E?.:?Ezs_:z% ¢ =cothe a= csche
" MU‘]"\JclT 25 | n.: No. of branches in multiple |
MULTIPL ATCH
BRIDGE IMAGE -
IMPEDANCES RN INFINITE R=r'= 4D EAE o] D * tanhg
m & R=R/z '=r/2
0.115129 X No. (db) loss of the network. ° tion used for the element values, t
It 1s also equal to one-half the natural . image impedances on a unit basis may
logarithm of the ratio of the power de- . Figures [ to & written,
livered to the network to the power de- The transmission losses and element values |
livered to the load. This ratio has been for the T, Pi and Multiple Bridge net- wi(v 4 1) c
designated a factor, k' works in terms of the Hyperbolic Functions. ¢ — by i
Charts ° ¥ el r“
a '
. . . and b ]
The charts which have been prepared characters to designate different things. ., &
giving detailed design information for all ~ This method of writing expressions fre- w'(u’ 4-s7) te
of the standard as well as non-standard  quently permits a minimum of operations 1=v’+ : G},
attenuating types of resistive networks to be performed with the equations of u 4w s
were especially designed for direct appli- the network, completely devoid of the 8

cation of the Tables of Functions that are
described in Appendix I.

In the application of the formulas in-
volving networks placed upon a unit
hasis, the use of primes or subscripts is
undersirable and unnecessary, but to
avoid some confusion which might arise
in transcribing formulas from the chart,
the subscript or the prime has been used.
In practice, the network would be de-
signed on the unit basis with simple re-
gard to designation, then the multiplying
factor, z, would be applied to all ele-
ments and terminations of the network
to place it on a full impedance basis.

To reduce the unwieldly form of some
expressions to a form more suitable for
writing and manipulation, some compres-
sion has been made possible by the use
of Greek symbols as well as English
symbols. This was necessary to avoid
duplication of the meaning of English
characters and the pitfalls resulting from
placing various subscripts with the same

cumbersome algebraic expressions which
frequently obscure the objective. As ex-
amples of this method, by inspection, one
may write for the product and quotient of
the image impedances of the T networlk,
from Figure 1, Zz= ¢ = uv 4 uw + vw,
and Z/z=8= (u4w)/(v+ w); and
for the ™ network, of Figure 3, Zz =
uwo = uvw/(u+v+w), and Z/z=
w/w=u(v+w)/(w(u+v)). Other
useful relationships may be utilized to
quickly check the accuracy of the calcu-
lations of the network elements obtained
from the tables. An example of this may
be shown from Figure 7, where t = Dz
and u =dz; hence, tu = z° since Dd = 1,
or from Figure 3,

1 1 1 1
—=—=cl —-—], etc.
W u VA z

T Network

Referring to Figure 2 and the nota-
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The power delivered to the network frej;
a constant current generator produci
unit current and having an internal ixl'"
pedance of Z ohms is
W=itz=17 (;

1
The power delivered from the netwo ity
outpu_tntermmals to the load impedance -
W= Lz= (wW/(V 4w+ 1))% {
From expressions 3 and 4 the power ra;
is

W/iw=K=((vV+w+1)/w)st (|

where

e =k=>1 (
and
sT=Z/z>1 (

Since the loss in

db=10 Logi(W/w) (
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W St "1 DECIBELS { DEFINITIONS
. NETWORK rype  [MPEDANCE hpanSMISSION LOSS IMAGE NETWORK - AND.
| CONFIGURATION R BASIS =20 Log,, k IMPEDANCES ELEMENTS REQUIREMENTS
e . Xy 15 222 &=2/22 vw
% e o]t | LbEe/ ti'.‘:;}i iy eyt vl tusa
Rl =t ; [st -
-1 i v = [yls*ex) /lc-as) e e N 4
rx o sloa]t | Wbz | %l Miohe ZitE?!
| ATTICE | MATCHED : . _
IMAGE 2 4 2=2 usv =w
IMPEDANCES . Iz. . z] ey lhule (vw)s | uzved2 st | d=cothf  y =y
k= H=w Z=z=(tu)i= (vw) t:w=Dz D tonkg 60115129 ")Nou(db)
" VSN . 2>z st /22| )
WP f= ) Txey” 2] N = ‘e |
TR B M e B R SR
UNIT uvitw |-[?' '5'3'12]% v'= [sls+cx} / [c-as)) VR4 w:w/z, Y, uew
TTice | MATCHED YRy w’ [sls-cal / lc+09)] AEhey Bzvow
1 MPEDANCES| [y'"z] 7 = gre | el i
N v 1= (bu'f (v ) MV X, = = oxpry, = (uiw) |
vow (tufstvwl) t=w=D u=3l‘/z w'2=\¥4/1 visv/2 i
2 [v(s>1)+2522) i 522+ 2wl vz2zs¥/[(ds%- 1) 222 2= 2/22|
FULL K Hm] i W‘Z(d/“)/2 d = cothg
BRIDGED | \mATCHED - .
T IMAGE - ; Z- st= | k=€°®
B 22(v+2) Ji z+2w|? v=Nz Z E )
IMPEDANCES | k= |1+ EEU 2T, 2evz sz] y nN;{(kl 1)) : ('e/°(€°| 1)
k=—|* \,'(51”2“_2521 1l WP s"’+2w'l v's 25"/(d52—l) Z‘?;Z 52':2/131 z=1¥
UNIT | wlv'e 257) 459 | ve2s w=(d-s?) /2 \é \C’éz'hg W/
BRIDGED| MATCHED L
T IMAGE v " '
MPEDANCES | | [\, 2(v'+1) 2l trew veN 22 st | 2e @
wliv'+2)+1 | v'+2 w=n v’z v/z W= Wi f
k = [I +—‘z’] Z:=2 s2= | 22=vw |
FULL
\ v=Nz {
BR[?GED Ml/:;iggo K = [‘ + -\%] 7 = ( VW )7 N:(k—l) :Eo-l = (cosh9 +s|nh9-|) ]
W =nz
IMPEDANCES |
o [1 . (g_v)%] n = kA€ Vlcoshe +sinho -1)
k = [I + v] Z=2 el vw's | {
R |
UNIT 1 veN N=(k-1)= (€-1) i
BRIDGED | MATCHED k= [l ¥ 'vlv = (vw) n= |/( k-1)= |/(€°.|) i
T IMAGE wen virvz  wrw/z l
IMPEDANCES| - [1 4 (] 0:0 115129 x No. (db) ,
from expressions 5 and &, the transmis- o 2k 2 |
sion loss is w =s =5 = =scsch® = 1|
. k*-1 -g |
db = 20 Log uk V4w 4 Figures 7 to 12 L (1934
=20 Logw | s —_— (9) The power transmission losses and required |
w’ elefmen: v:alues fc;’r ':he lLatttce'? and Br}z‘dged-bT Multiplying each si_de of equgtions ‘19.
Since; ;‘:ewﬁéazi':gzyf:f ?}::67‘22*12?0:/- ‘;;;p::bnoliz by sz, the full shunt impedance is obtaine
as
vV =v/z, w =w/z and u = u/z (10) Functions.
the loss of the network in terms of the B ko 2 |
full impedance values is from 9 and 10 ° W =1zs = l—zs = |
b =20 Logik =20 Logu(s(v+w+7) /w) i =5 ,
(1) v!=coth®-scsch ® (172) =125 csch® =asz =ay  (19b]
Solving equations I and 2 for u’ and = = 17
7 - . =c¢-as=c- : e 7 :
equating, then simplifying, we obtain E - (18a) Substituting I5a¢ and 19a into equation ]

Q@v'w + v7-1)s* = w'?(1 - s?) (12)
From 9, the {factor

k= (v 4w+ 1s/w) (13)
which solved for w’ becomes,

w =s(v'+1)/(k-s) (14)

Substituting this into 12 and solving for
v’, the unit series impedance adjacent to

the unit termination,

v = (k*+1-2ks)/(k*=1)

k*4 1 2k
= -5 (15a)
k*-1 k-1
Using 6 in 15,
€20 4+ 1 2
= - (16a)
-1  gb_gt

where: k* = g2,
and s* =7Z/z.

The full series impedance is obtained
by multiplying each side of equation I5a
to 18a inclusive, by z, getting

¢ =coth®, a =cscho,

K24 1 2k
v=z -5 ) (15b)
k*-1 k*-1
| 2
:Z( -5 ) (16b)
= z(coth 8 —s ¢sch 0) (17b)
=z(c-as) =cz-ag=cz-w (18b)

where: 'y = (Zz)*%.
From 13 and 15a, eliminating V', the
unit shunt impedance is

5¢ e COMMUNICATIONS FOR JANUARY 1945
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and solving for the unit impedanci
adjacent to the termination s?,
R l
u =g’ - (20a{
k*-1 k*-1 |
g% + 1 2
=3 - (21a
g1 gf-¢
= s(s coth ® ~csch 9) (22a
=s(cs~a) =cs’-w' (23a

The full series impedance is found

[Text, continued on page 72; hype
bolic function tables appear on pagé
57, 58 ond 60.]
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Devoted to research and manufacture o

RAYTHEON VOLTAGE STABILIZERS

M<
L YOLTAGE §13
§-f QM BIHIER !

bR Wy
\ a3 i

CONTROL VARYING LINE VOLTAGES

TO 115 VOLTS = % %

Ordinary A.C. line voltages as taken fromsupply
mains often vary as much as from 95 to 130
volts. This impairs the precision operation of
electrical equipment,

A Raytheon Voltage Stabilizer, built into new
products or incorporated into equipment al-
ready in use, overcomes the disadvantage of
fluctuating voltages by providing an accu-
rately controlled source of power to = 15%,
Here's what a Raytheon Stabilizer does—
stabilizes varying input voltage from 95 to 130
volts to 115 volts = 14%, within 2 cycles.

Rcytheon‘Voltcge Stabilizers are entirely auto-
matic. They require no adjustments or repeated
maintenance. No moving parts assure long life.
Write for bulletin DL 48-537.

Tune in the Roytheon radio program: *“MEET YOUR NAVY," every Saturdoy night an the Blue Netwark. Consult your local newspaper \ﬁ_.
@ Electrical Eavipment Division

190 WILLOW STREET, WALTHAM, MASS.

f complete electronic equipment ; receiving, transmitting and hearing aid tubes; transformers; and voltage stabilizers.

MANUFACTURING COMPANY

£y

EFFECT OF VARIABLE FREQUENCY

Since partial resonance is a requisite design
feature, these devices are sensitive to fre-
quency changes. The output voltage will vary
in the same direction and 1.4 times the per-
centage change in frequency, over a range of
57, of the normal frequency.

Stabilization, however, will be within =157, at
the output voltage which is established by the
frequency.

TYPE VR 2
INPUT VS OUTPUT VOLTAGE
FOR VARIOUS FREQUENCIES

The coveted Army-Navy “E,‘ for
Excellence in the manufacture of
war equipment and tubes, flies
over all four Raytheon Plants
where over 16,000 men and wom-
en are producing for VICTORY.

COMMUNICATIONS FOR JANUARY 1945 o 5§

wWwWw.americanradiohistorv.com



www.americanradiohistory.com

B m@;‘; ¢

|

b pe i SEURRS S e e
AR v Py ‘
|

56 e COMMUNICATIONS FOR JANUARY 1945

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

e

——

—

(86 a6pd %o PIanuzuo’))

N
wy
BT = 3 1=9 ‘(9P) ON X &ISIT'0 = § i
e PATA A 10295L° 916029 02L80°E 91¢£0C "2 $9SST°1 19€L£0° opeee’l 0z191° c6£2¢” 8Z3RET” ££998° or'g 2
0g'¢ LIBE°8C LLSL9L S£09'9 12£91°¢ SLE09°L £9661°1 $E£2SO0° 0820¢°1 opIstT” 0191¢° $ISIET” 116€8° 0ft =3
e 9821°0¢ SHI8LL 86210°L L6YV7 € 3620°8 89121 161££0° el 90zh1’ L180¢° Zesret L£S08 11 225
olre 80.0°C¢ 68006L° 188¢5°2 1Eee 166¢5°8 048821 5:8” 89592°1 y82EL” 9100¢” celIl” 66SLL ore M
00'¢ vL61bE bE1108° 66950'8 1012y '€ 66950°6 098£e°'1 V620 ISV’ 60vCl” oA ZIotr” Wiy 00°¢ <
06°C 2SS9t 9¢1218" L6¥v9'8 06225°€ L6YY9°'6 641681 86€420° A tY At 998IT” 93¢8Z" [89¢01° 6¥81L° 06C 2
08¢ LZST'6E 056248° SL96L°6 S6829°€ 196¢°01 198%¥°1 1$5520° yISIZ'1 LSo1° 988.2° 8114607 2£069° 08¢ m
042 SYN'TY £69€€8° zZZ0'01 8BCYL'E (V74108 ££60S°T SLLED’ $S661°1 L2660 1.9 82.L060° £5299° 0.2 -
092 SyIe'sh [ 8420 1£€8°01 99598°¢ 1e£8°11 19%45°1 890220° P8Il 28260° 6985¢C" 605+#80° 605£9° 09'C -
08¢ YES6°8P 1744453 9ebL’IL 2£866°¢ oEpL’Z1 06¥¥9°1 8H0OZ0” 2804171 91580 1105¢° 1Ly8L0° L6L09° 0scT o
ore CES0'ES £L5¥98° L6941 |0CH1 ¥ L694°EL £O0ZL'T 643810° y99ST°1 26840 r4av4 £T9CLO” 8118S” ore e
0r:e L91L° LS rala s 9LE6'EL 886V 9¢E6°P1 8/208°1 9CELI0" 95ev1’lL 8L1L0° Y9cee” £96990° LSS’ [1: %4 )
o £020°€9 111488 1652°S1 1269+ 1652791 11268°1 898510 8011’1 $5590° SLee” $0S190° 16828° (1A Z
ore 6860°69 S6V€68° I8LLI1 1£959°¢ L8LL L £686°1 CLYP10° wkeril'l 09650° 9LP1T” L2950 09208" ore m
00T 6111794 265206 IS8l 50298V zigs 6l S960°C 6£1ET0° 26£01°1 96¢£S0 JA A 002150 969LY" 007c M
06°1 sy A £8ET16° 69S°0C ¥9630°S 6895°1¢ 4244 z-01XLL981°1 ¥£cL60’1 L19810° LY961° £9¢910° 8STIsh” 06'1 &)
08’1l L208°t6 SS8616° 65672 $LTHES 08S6°€C 0Skee z-01X10990°1 8Z1480°T YISEV0° JAVA:1 S SYLTH0’ 244 081 .M
041 880°S01 L00826° 08L°SC L£S29°S 208L'9C 906¥°T 5-0IXI8G15°6 8£5LL0°'1 684880 9LLLT” IpEL80° 1§30, oLl 5]
(121 6vS 811 15£5€6° 6162 68EY6°S 9821 °0¢ 8£99°C s-0IXCESEY'8 099890°1 0EEVEQ” vZ891” 161£€0° 18948 091 =
01l 88L74EL LLIEYE” L61°€E +0S0t°'9 PLOTVE ¥8£8°C £-01X2061V°L 0901 €21080° 19861° veesey” 0tzse oSt m
0Pl 9 pS1 1610S6° £S1°8¢ SSLIL9 ZS1°6¢ 06¥0°€ s-01%X6899v 9 0ZP2s0'1 012%20° 988y1" 1¥$520° V/ 3749 vl Q
o'l 182641 L18956° 1485 44 L8E61°L SYIE°Sh p162°¢ §-01XS8LLS°S ZEISHO'1 99520° 106€1° 890220 £8008° [ ©
(1740 SEZNIT 00096 £50°CS 266vLL 2€50°¢ES bELS'E £-01X899SL P @y8e0’l 112610° ez’ 6¥8810° ¥86.2° (1A
or't 8907052 654896 02029 9890b '8 0020°€9 2906' 2-01XZ6866'€ 8220’1 21910 S6811” 898510 0095C” or't
001 JAZAri0Y £90bL6° 601°SL 8£S61°6 £601°92 KLY ¢-01X9E90E°E 8299201 PIEET0° S4801° 6£1£10° [VyAYA 001l
06 geeeLe 0106846 NI6L'T6 0091°01 016L°€6 SOLT6L Y £-01X0£6£9C 8€6ST10°1 m@u.\bﬁo“ £9860° ‘0299010 280 06"
08’ 6L1°CLY 01/2€86° 2867411 SHIE° 11 2657811 Hﬂﬁwmm”m e-01X¥8L11°C 9€10410°1 8905800 66L80° 19EV800° S¢S31° 03’
oL £25°918 Por1L86° 865°€ST $16°C1 868 HS1 STVZLT'9 ¢-01X00229°1 0120£10°T S015900° £VLU0° Y8HI00° 88191” 0L
o’ OF6'868 11£5066° L12°602 1286 %1 L12°01C 0081274 £-01X86161°1 v6SS600°1 LOLLVOO 52990° QLSLY00" 098¢T” 09’
05 [A¥i174 L0FE66° SEP°T0E 9LL8° L1 SEP'20E 149998 $-0IXT1008C '8 05€9900°1 SL1£€00 ¥6580° S90EE00° 8ESIT” 0s°
oy’ S. 9881 14445667 LNy 6L12°C LZTLy 08’01 »-01XCI00¢ 'S 8EPZHO0’1 6121200 105+0° $L11200° $T60’ oy’
6t 1 ¥9C £09£966° £6¢°S19 161€°ST £6£°919 0S6£°C1L »-Q1X1Z8S0°¥ 8m~m8“~ 1529100° 6¥6£0° £229100° 8/9080° 1%
oy’ £9°€SEE 619266 8F1°8(8 9LSh°6L SET°6£8 6¥9%°¥1L »-01X$8186°C 298¢200°1 1€61100° S6££0° L161100° £11690° og”
P 8828 LyPEB66 6290Z1 T PE 62 LKL 9t Ll »-0TX0£120T 0859100°1 0628000° £6820° £828000° L6SLS0° 4
o0 SEPPSL T0+6866° 80881 69£6°¢h 809881 00412 »-QIX6YSTE'T 0190100°T S0£5000° 9220’ 20£5000° 890910° oc
61" $6°65€8 6830666 09°680¢ 1L12°9% 09°060C vomwﬂﬁ »-0IXBI96L'T 0456000°1 mw?g.. nno&o“ £8/4%000° £9LEV0° 61"
81’ e SIE6 STP1666° S1°82¢€C £9SL°8b S1°62€C 2021 »-01X0S£L0°T wa88.~ wmmvg. 018020 862H000)° (548,00 -1
L 1°2H01 9ET666° 201 £P6S°1S 1R 20vs°ST 9-01X889.45°6 099/000°1 0£8£000 Z8¢610° S828£000° ¥S16£0° L1
91" §98L11 L12£666 €9 S88L°S £9° bR 0LE£1°62 o-QIXSTH8Y'8 88£9000°1 ¥6££000° 252810° 66£££000° 0589¢0° 91
1N P IIbEL OFOM666" 98°7SEE 9b1$'8S 98°¢SEE 8126'8& <-0TXCEISY L +#965000°1 2862000" 611410° 11862000 9 <pe0” St
(48 1726851 o [08H666° 8L°6¥8¢ [0, 454 8L°6V8E $S10°1€ 4-0TXSLP6P™9 961S000°1 8662000 636510° 9L602000° hTen” 14!
£1° 6°€S8L1 C255666° 66 €9ty 1€ L9 66 VoY ¥20v° €€ 9-0TXEQT09°S 08++000°1 0vZZ000° SS8Y10° £2652000 8E£6620° €1
er $SS60C S819666° C8'8¢TS £988°CL S8°6£CS 0981°9¢ o-QIXSOZLLY 918€000°1 8061000° 0zL£10° 9061000 S£9.20° Zl
n £ It6C £6£9666 +5°E€C9 099+°64 $S°pET9 1L$6°6€ g-01Xgh600°v 802£000°1 091000 $8sC10’ £1091000° 1££520° 11
or 0'9410¢ 6£L666° {13 274 866€°L8 08" ¥bSL 1 2Y4 %4 ¢-0IX0EPIE’E 2592000°T 9Z£1000 a4 9Z¢11000° 0EC0” 118
&0’ 6'£STLE 2S8L666° 6bE166 oz10°L6 28 S1E6 605C° 8% g-QIX8Z¥89C 8$12000°L $£01000° 80£010° 6£01000° [54/8741) (<1}
U S9SLLy POEBE66 98411 9b/"901 S98L11 628C°vS 01X T 9691000°1 880000 89¢600° 830000 P8I0 30"
20’ 6°2LS19 008666 896¢81 08S+¢T 1°L6€ST 98¢0°C9 9-01X60¥29°T Sﬁg.ﬁ. 0590000° § 00590000° 611910 1)
&) REvaiix] HO6666° £°8560C $9C'SH1 b SS60C 86L£7CL ¢-0IXT0C61°L $¥S60000°' T ELLH0000)° 88900 ZLL000 918£10 90"
90 $7 148 TLE6666" 0°8410¢ [1) €38 748 0'9L10€ £86898 9-01X88Z8C'8 82990000 T $T£0000° 0pSS00° $6£90000° £IST10 [
LU +C881 9456666 99¢1LY 0S¥ 412 9°LSLLY 996°801 o-0LXI8L0ES 0¥Z¥0000° [ 02120000 S65400° 12120000 1126090 200
0 982SEE 0946666 80288 L1006 8 1238 (274 228 o-0IXESTB6C vwmg.ﬁ Nm:Rg” 8H¥E00" 26110000° 806900° £0°
0 112N ¥4 $6S6666° €HS881 €84°SEY #5881 SS1°412 9-0IX08HCE'T 09010000°1 0£500000 00£200° 0£500000° S09H00° Q°
10° £R0F10C +L66666 628P5L S95°0/8 0£8PSL 91Z'¥eF L-01X9LL1E°E $9200000° [ Z£100000° IST100° Z£100000° £0e200” 10°
000 w o Lo w @ @© 000000°0 000000000 000000000 0000000 000000000 000000°0 000
— : _— = = ©
aao_on A_l_v_ = R T | R Bt B A_s.._v I | A_+~v m AT AP y A _+&v | Az _ y =boj 0Z m
—— S—— 5]
|
b0 0T | -\ 1Y ‘ AP _ | AN " | AT AN St VA R | - -y AN S | ‘ - ¢ "bo] 07 3
PR | I 4 [ [ >
.._.oo ‘. QT Y3S | 6 M$D | —— | 649D 6T 435 —quol | 0T 4s09 quis g1 quD} XA L =
L | @ { [
(9P) ON s | d | w y | B , 1 _ ¢ - W H 9 (9P) °N m
=}
]
= Tar abnd Al NAIVUTIRNDY

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

SOUND ENGINEERING

WwWWwWw.americanradiohistorv.com

RW/ILT = 3 T ‘(%) ON X @ISIT'e = ¢
€8T 2Eo91'1 1528200° 999500° 1506£0°1 999500°T 1528200 169098° LEL6'ESE 998 "9/1° 91$296° 8&.&.. NN&Hmmm mﬂ
134 (47448 8691£00° 09£900° Zo1H0°1 09£900°1 8691€00° L1258 064p°S1E Rm&.&mﬁ 68109%° 089266 m.Rv.mR o.
Sl S8E8T°1 $965£00° 8ET1£00° S0V 1 8E1L00°T 995500 YOLPP8” FATANS:/A wac.o: omwnma” £16266° m%:ﬁ L2
(174 LLS6L'1 S066£00° $10800° LSL90°T $10800°1 S066£00° £829E8° £¥65°0SC muﬂ.vﬁ 2EE586 0S0266° L265°05C o”ﬁ
S L4314 PLLA00" 966300° S99640°1 966800°T SLIM00° [Na774'% SCYE €T ILLTTIL 989S6° 80166 80vE €22 ST
0% 612Ze’1 LE£20500° 001010° £9/290°1 0010101 8£20S00° SOC8I8’ 6#50°661 $L20°66 1886¥6° 100066° vamc”&” ouwm
Y4 S§89t2°1 £9£9500° LEETIO S909¢0°T £eIo’l 89£9500° SOS808” 6L0p°LLL 288 1169P6° 88.886° ch.R~ m.mm
[1~4 ¥S2Se'1 SYCE900° /210 S8S650°T KLZI0'T HZEIN00 8L086L° GSTI'8ST 9.SS°8. 99.L896° (43723 £CIT8SI o.mN
A 0v692°1 2960.00° 1&Zhi0° 6L T 1&p10°1T ¥960£00° SLLLRL 6026°0r1 xvoa”% PEPOPS” 016586° YL16°0%1 R4
(124 [AY4: ANt (296400 £80910 SPEL90°1 £50910°1 £296/00° 9899.L" £965°5C1 £962°09 $069¢6° 102+86° £265 'S (1824
S€T 00£0¢€°1 SEE6800° Z20810° 1291401 £20810°1 8E£E£6800° 111992° ¥8¢6°T11L 1694°6S MIEE6” £62286° 6££6° 111 S'tC
(1334 6ZET SE2010° L¥2020° 9819£0°1T L2201 wWooto® B20€SL” 0989.°66 L8 6V SOLC6e6° £51086° 909/ °66 [1xY4
[y ~4 £80SE°T SOP2T10° 8vLZ20° 690180°1 81201 LYe110° 183 1) 744 9/916'88 G856°¢ 110526° LSLLLE Zll6'88 §CC
(1374 £6vLE°1 98110 196520° £L32980°1 196S20°1 (1A A (1] 8V7A 08.¥C 6L 6£21°6¢ £95026° LU0SL6° B YA 0
L 74 L9621 Z8STY10° 12/820° 698160°1 124820°1 091410 0S9E 1L #0£9°0Z £SI18°pE 198516’ 0302 L6 £€79°04 S'1e
o' 89624°1 9S88SI10° 2820 98L60°1 822801 888S10° 85+669° L10S6°29 28L6°0¢ S/8016° 924896° £H679 0'12.
S0c LO9%°1 9€Z8L10° S62950° SCHO1'1 S629¢0°1 928210 STiPB9° SES0198 8CSS' L2 P65506° 9.6496° 96099 SOC
00C £8c6b°1 0866610 2I8040° 1308038 CI80+0°'1 2000C0° F2H699° 00S00°0S S205°vC 000006° $82096° 00566°6¥ [1X14
S'61 P00ES° 1 SLEV220° S06SH0° Vaz'i0M} S06SPO°T Ng 71N Y4333 91895 v+ 18412 SL0p68° 8019%6° P695S b S'6l
0'61 2p69S°1 SvL1620° 059150° 8£921°1 059150°L £81520° 9L1L89° 99, 68 119g°61 86.(88" 988056° LO0TL 6€ o6l
S8l 62191 1S¥2820° 1€1850° LiiZ i 1€1850°L 962820° 12Y7) 4 rOb e 120C° 41 SLIss” 2905H6° L106¢°SE S8l
081 60659°1 668910 £5pS90° 20Ph1°1 £6$990°T 90L190° b 2209° GLSSS'IE 64L2°ST |88742 89¢8E6° 066£S°1€ 0’81
Ll 8100£°1 £ 66¢80” 6LELO” L8¢ST°1 62LEL0°T £L5590° 1€L98S° L65C1°8C 0£95°¢€1 $9993° £EE1L6” 6180182 WA
QL1 61991 £6386£0° P60CS0° 6H91°1 P60ES0°T 1Z266£0° 26199¢° S£690°SC LE0°CT G/858" 182£26° Ov6i)' ST (174
§91 £9/28°1 [874¥44, 18 0L£60° S6SL1°1 0.£60°T L643¥0° 9STLpS” A% 2 W7 L2901 8£058" (1.X340) 8622€°2C S91
091 625681 09020S0° cL801° PE881°1 245011 692050° YE9LLS” £6416°61 268SY°'6 1S148° 06£406° 18268°61 091
el 18696°1 622950° 9¢611" SZ102°1 9e6IT’l 214950° TPHNE” 9LVSLT LT 8EL4€°8 44>’ N9E£E£68° 8S9CL°LT g6l
0'st 0£2502 Z€81€90° 16vE1° 62912°1 16V€1°1 6040 LS2L8Y 02/28°S1 19¢1¢L L1228 Ir1188° 8566.°ST 0°Sl
Syl 9LE¥1T Y£48040° 96ZsT” 80C£C’1 9¢ZsT'T 290140 8999 99601 v1 7855579 9118° $£9/98° SIv0F1 Sl
ovl Y A PS6v6.L0° [474An kYT 1 2Ll 8v26/0 £TEShY” ¥£6£5°C1 £9684°8 L¥008° L1258 £56£9°C1 [iR4¢
S'el 26582 L8S1680° £LS61° 664921 LLG61°T Y1S680° 698€£CH” S6S1Z'IT £6401°§ 9988L° £879¢8° 1AVAN [N
0 ¢l 09989C £986660° 612’ SY88Z'1 6122¢°1 26+001° 9¢120b" ££100°01 890054 £1944° SOZ818° SZ1S6°6¢ o€l
sl 26629°C INSFASN ) aTAYA S8OIET $SZSC’1 XK1 6£C08E " 166168 §2656'¢ 9829.° 8.4£86L° E98°'8 SZI
071 1616472 169621° 25482 SPSECl 2548C°1 96991 BLI8SE" 265567, 10844°€ 188%2° 9899.L° 8268, 0721
St C86L6C £8801° L6428 £629¢°1 2642871 Liz7448 8009¢e” 0860°L Po6+0°t €65EL” 820£SL” [Ari WA 1t
0’1t £8S81°¢ 0484ST° kX374 PhZ6€1 X741 0£8651" 068E1E” FEPEeE9 91£99T 91814° [18¥+74 16¥S29 [1N4}
S01 1692%°¢ 989/1" 896Ct" 65Ser’1 89621 a896.L1° 808162° 99$59°¢ [XNrANA Wwi10L” 85v669° £6695°¢ S0t
o”oﬁ 180L°€ S10861° 2856 PA 4t e 28€6b°'1 2020 9.869%C" 0000€0°S 66¥20°C LLEBY” 8ZY699° 0000S6°t 001
m.m mmmmo..v 919122 re9s” 89¢0S°T Y6951 KL R8T 9¢¢ZIS Y 029541 £0599° 9L1489° S 100V 6
06 2560b° 298" 60659° P66pS°1 60659°1 $8S<T” 8L £85P80°Y 0fL1S'1T 61549° $209° 169806°¢ 06
S8 6858 £869L2° 6199L° S1209°1 619921 2 A ABsOC” S€019°¢ L1SOE°T 91+29° 26199¢° £0169+°¢ 8
o”w momomum ¥1260¢° [YAYX ZP199°1 62681 SIsce” CEECRT” KOET '€ 204111 68109° 1237748 6£9520°€ 08
m.m S9EH0'9 VAYA 20 0£Z80°1 6L 1 0£250°C 9298 £ S91” ZN06T 0£056° (01274 LSTL8Yy’ e8lzelT A
o.m £85£8°9 v.LE8E" 9eS¥Z° 1 L0081 98S¥ZC 09¢iy” [t atiA 0029097C $8208° Less” X454 2 YL190%°C 0L
§9 88182 §289z4° 0998+°1 [0868°1 0998%°C AfTLYy” 2064217 +EESYET 892L9° S8KS” 9S120%" 4t AtANA s9
o”o w%mo.o 19<2Lp” 16164°1 94002 161642 9gs” ZIotT 1€1911°C 808¢S” 1886%" 8L18¢¢" £P6H98°1 09
m.m mov.w.oﬂ L61228° £8¢81°C 9112 £8S81°¢ 4rACH 106£60° $86k16°T 0S.5b° c169%° 068t1¢" I g's
o.m omﬁ.ﬁ LS6YLS” vS0L°C 88P8C T v0.°¢ vL20L” [L¥8L0° €61 £969¢° 99.84° 9/869%C" £0LTr'1 0°S
m.v nmmm.mﬁ Z820£9° 2560b°¢ 61€L+T ZS60t°y £8118° 11Z490° 09936’ 62E6C” 143,04 28L922 [7ASY AN 'R 4
ot Z1¢5°61 £82.89° 8956¢° Y 2L0L7C BYS6ES L19v6° 00C180° 00SS¥'1 08422 Y069¢” SEEe8l” 68950°1 184
om“m H:mug 208869° 000Y9 ¢ 8H9LT 000¥9°S 069.46° ¥S/840° [£1183 A0 1ss12” £L19¢" SOELLT” 99¢20°1 06°¢
Om.m 6896712 8EE0TL” 18806t 60CZ8°C 18006°S £1600°1 £9CH0° 8LL0V°1 6880C° SEbse” 288691 86066° 08°¢
E.m 8¢1L°22 Ye81es” T€681°S 2688°C 1€681°9 [ A, VA8 90V RECBE'T 69261° L89bE” 695191° £8856° 0L¢
S.m Ommo.mm &Nmm.\” ££66%°'S 61LP6°C £5661°9 1€820°1 1374808 0£:9¢°1 S8IST” 1g6¢c” 298EST” L1266 09°¢
08¢ £P0E° ST 89Lyb £8SE8°S S61S10°¢ £85£8'9 6091171 6166¢N° (AN A3 AVAS 91ee” 881" 2N968° 0s'¢
y "Boj 02 A_L.v_ L+ | -4 L-x \ A_J._v ‘ - _+._v m = KA A ¥ [ X A.+&V ¥ Z ¥ "boj 02
_ S
#7bo1 0Z | . N_+,. K4 Ab ] A ol IR R ¥ 4 __ AWES | 1+ 1= c¥) L~ AW | [ | ¢ 7o) 02
g2-1 z
o — M40 | ITUIAS| 4 YI5D | —— | g,4409 0T 4259 | — yuoj 0T ysod 6 :quIS 62— 1 6 :qupny o T yutg
] _ L ] _
(9P) °N + b d I ow ' b L é d N H 9 (9P) ©N

(LS 2604 wosf panusuor)

58§ e COMMUNICATIONS FOR JANUARY 1945


www.americanradiohistory.com

MATCHED
PERFORMANCE

UNIFORMITY
MEANS LONGER TUBE LIFE

Heintz and Kaufman engineers have continually developed
closer electrical and physical tolerances for Gammatron tubes
over the past 16 years, knowing that matched characteristics
result in better operation and longer tube life.

Today the importance of tube uniformity, especially in the
very high frequencies, is widely recognized; and many of the
peacetime standards we have established for Gammatrons are
now contained in the wartime specifications for all tubes of the
Gammatron type ... When you design a transmitter around a
pair—or even a dozen—Gammatrons, you will get the full bene-
fit of our years of experience in pioneering constantly higher
standards of transmitting tube performance.

HEINTZ aAnp KAUFMAN 1L.71D.

SOUTH SAN FRANCISCO « CALIFORNIA

%mmd«m7u4%

HK-258 Hatched
CHARACTERISTICS

MAXIMUM RATINGS

PowerOutput . . . . . 500Watts
Plate Dissipation . . . . 100 Watts
Amplification Factor . . . 25

DC Plate Voltage . . . . 4000 Volts
DC Plate Current . . . . 225 M. A,
DC Grid Current $i o5 B ow 40 M. A
Max. Frequency . . . . . 175 Mc

INTER-ELECTRODE CAP. :

C grid-plate . . . . . 3.6 uuf
C grid-filament . . . . 3.3 uuf
C plate-filament . . . 1.0 uuf
FilamentVoltage . . . . . 5 Volts
FilomentCurrent. . . . . 7.5Amps.
KEEP ITupoioooo
BUY WAR BONDS
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Enemy Airborne Radio..................
Fixed Mica Capacitors in the Army-Navy
Electronics Standardization Program
Lieut. George A. Osmundsen
Highlights of Olsen and Leonard Papers
(Presented at New York Meeting of
Acoustical Society of Awmerica)........
Pre-Flight Installation Tests of Automatic
Radio Compasses....Charles IW. McKee
Resistive ~Attenuator, Pad, and Network
Theory and Design..... Paul B.

SEPTEMBER

A Report on the NAB Executive War
Conference Symposium (Covering the
Postwar Future of Broadcasting)....
Television and F-M (William B. Lodge)
Postwar Television (T. S. Jovce).......
Broadcast Problems (Paul F. Godley) ..
Frequency Modulation (Major E. H.
Armstrong) ...
F-M Transmitters (Pawl Chamberlain) . .
Postwar Broadcasting Challenge (William

Wright

S. Hedges) ........cccciiiiiiiinn..
Facsimile (J. V. L. Hogan)...........
Cathode-Ray Tube Manufacturing Problems

J. R. Beers
Communications and the Fire Fighter
Herbert A. Friede
Impedance Relationships of Broadcast An-
tenna Arrays........... Wilson Pritchett
V-H-F “V” Antenna for Aircraft
Henry Jasik

OCTOBER
CAA Worldwide Activities in Communica-
tONS. o v vree e, C. C. Richelien
Developing a General-Purpose Commercial
Aircraft Receiver......... . A. Harvey
Cathode-Ray Tube Testing..... J. R. Beers
High Voltage R-F Insulator Design Notes
Stdney Wald
Rebuilding Broadcast Directional Antenna
Systems............. Wilfred A. Wood
Resistive, Attenuator, Pad and Network

Theory and Design (Part II)
Paul B. Wright

NOVEMBER
A Report on the FCC Allocation Hearings
on Television (Highlights of statements
by E. W. Engstrom, Dr. P. C. Goldmark,
and G. L, Beers’........ Lewis Winner
C-R Tubes—Special Problems..J. R, Beers
A Compilation of Transducer Formulae
W. R. McLean
Graphical Solution for CAA Course Align-
MENt..cverrnreneneeneens G. L. Brewer
Quarter-Wavelength Insulators
Lawrence A. Ware
The OWI 200-kw H-F Transmitters at
Bethany, Ohio... .. T R. J. Rockwell
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33
40

36
16
60

43

48

36

38

33
61

38
33
49

33

48
56

40
36

42
46

58
38
51
33

DECEMBER

A Report on the 1944 Rochester Fall Meet-
ing Lewis Winner
Fiament Design (H. J. Dailey)...... ‘e
Pulse Titme Modulation (E. Labin).....
Resonators (W. R. MacLean)..........
U-H-F Measurements (Dr. W. T. Dakin)
Silicones (Dr. S. L. Bass).............
Video Amplifiers (Dr. M. J. Larsen) ...

Bethany 200-kw H-F Transmitters (Part
I s . - .. cACa® F. - Mo R. J. Rockwell
Dielectrics in U-H-F Flexible Coaxial
Cables. «p . s a iy ey arss A. J. Warner

Graphical Solution for CAA-Course Align-
ment (Part II, Charts)....G. L. Brewer
Power Supply for U-H-F Velocity-Modul-
ated Tubes.......... Iredell Eachus, Jr
Signal Intensity Tests on a Mountain Top
Donald Phillips

Transmitter Design Yesterday and Today
Donald McNichol

CUMULATIVE INDEX

ALPHABETICALLY ARRANGED
FOR AUTHORS AND SUBJECTS

A

Abbott, Wilton R.; The Design and Ap-
plication of Multivibrators......... July
Abraham-Bloch System, Application to Mul-
tivibrators; Wilton R. Abbott....... July
Acoustic Consideration in 2-Way Loud-
speaker Communications; 4. H. Sanial

June
Aeronautical Communications and Televi-
sion Engineering, Highlights of AIEE-
IRE Lectures on.................. Apr.
Airborne Radio, Enemy, Photographs of
Aug.
Aircraft Receiver, Developing a General-
Purpose Commercial; C. 4. Harvey
Oct.
Aircraft, V-H-F “V” Antenna for; Henry
Jastk ... Sept.
A-M/F-M  Transmitter Analysis; Scott
Helll xox. . olrilin T Y JLrcn 5 all - Lo - July
A-M/F-M Detector, Combination; Frederick
C. Everett ...........ccccuunuv.... Feb.
Amplifier, Power, Pi-Network Tank De-
sign; H. A

. Brown................ June
A-M Relay Transmitter, Experimental 225.6
me; W, L Widlar................ Jan

Amplidyne System of Control (Alexander-
son); See IRE Winter Technical Meet-
g Report ...................... Feb.

Amplifiers, Video (Dr. M. J. Larsen) See
1944 Rochester Fall Meeting Report

) Dec.
Andrew, Dr. Victor J.; Phase Monitors

Jan.

Andrew, Dr. Victor J.; Loss in Coaxial
Cables at U-H-F.................. Mar.
Antennas and Arrays, Broadcast, Calcula-
tion of Radiation Patterns; Wilson
Pritchett ......... ... 0. ... Aug.
Antenna Arrays, Impedance Relationships
of Broadcast; Wilson Pritchett. . ... Sept.
Antennas, F-M Photographs of....... Apr.
Antennas, U-H-F Directive; Dr. H. N.
Mazwell & C. Alway.......... .. .. July
Antenna Systems, Directional, Rebuilding

Broadcast; Wilfred A. Wood. . ..... Oct.
Antenna, V-H-F “V”, for Aircraft; Henry

AJaszk ............... 20508 e 000 T Sept.
rmstrong, Major E. H.; Frequenc

Modulation (NAB War Confereni‘%) Y

Sept.

Attenuator, Pad and Resistive Network
Theory and Design; Paul B. Wright

Aug.

Attenuator, Pad . and Resistive Network

Theory & Design (Part I1); Paul B.

Wright o o 0% TRl Oct.
Attenuator, The Piston; (Wheeler); See
IRE Winter Technical Meeting Report
Attenuation of Harmonics with a Pi E‘:’kl
work; Obra W. Harrell May
Audio Reactor, High-Q, Design and Produc-
tion; Colin A, Campbell........ .. .. Mar.
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LONG LIKE

is built into every
Tohe Capacttor
In War, Long Life Saves Lives
In Peace, Long LifefSaves (ustomers

nlh.-
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SPECIFICATIONS OF JUST ONE TYPE OF THE MANY TOBE OIL-IMPREGNATED
s AND OII. iL-FILLED PAPER CAPACITORS.

OM-CAPACITORS
TYPE : OM-* DGET OM-CAPACITORS
; RATINGS . . . . - . 05 to 2.0 mfd. 600 V.D.C.  1ypg M OMM.*
_ 05 mfd. to 1.0 mfd. 1,000 V.D.C. RAT 05. .1 and
: STANDARD CAPACITY TOLERANCE . . . . . . 2096+ INGS - . - . . 0% - ¢ 05 600 V.D.C.
TEST VOLTAGE . . . . . . . Twice D. C. rating .05x .1 1,000 V.D.C.
.’ GROUND TEST . ... .. .. 2,500 Volts D. C. D CAPACITY TOLERANCE . . . . . . 200,%%
| e TR USSP 850 F G T Lo 3,500 VDLC,
i SHUNT RESISTANCE & 4. 20,000 megohms  WERATING TEMPERATURES. . . . -55° F to 185° F This new separate
25 to 0.5 mfd, 12,000 megohms SHUNT RESISTANCE . . . . - . - 20,000 megohms mounting is stronger
1.0 to 2.0 mfd. 12,000 megohms POWER FACTOR . . - - - At 1,000 cycles—.0075 and bhelps prevent

POWER FACTOR . . At 1,000 cycles—.002 to .005 CONTAINER SIZE o
CONTAINER SIZE Width 545", fength 1- 5/16”, height 1- 11/64'

Width %", length 1.5/16”, height 214" MOUNTING HOLE CENTERS + . -« ¢+ ¢ o » . 115"
MOUNTING HOLE CENTERS . . . . . ... . . 15"

*Data sheets showing complete code number for units having a specific capaci-
tance value and voltage rating available on request. **Other tolerances available.

A SMALL PART IN VICTORY TODAY.. .A BIG PART IN INDUSTRY TOMORROW
COMMUNICATIONS FOR JANUARY 1945 o 63

leaks caused by
breaks in can. This
outstanding Tobe
design takes the
minimum amount of
space,

=
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| N D E X

B
Beacons, Radio Range, Design and Opera-
tion of Capt. W. G. McConnell....Feb.
Beacons, "Radio Range, Design and Opera-
thI; of (Part 11); Capt. W. G. McCon-
............................. Mar.
Beers, J. R.; Cathode-Ray Tube Develop-

ment ... e July
Beers, J. R.; Cathode-Ray Manufacturing
Problems ............. .......... Sept.

Beers, J. R.; Cathode-Ray Tube Testing

Oct.
Beers, J. R.; C-R Tubes-Special Problems
Nov.

A.;

Benham, Thomas Laboratory Tech-

niques Developed for ESMWT Com-
munication Courses ............... June
Bethany 200-kw H-F Transmitters (Part
1I); R. J. Rockwell . ............. Dec.
Brewer, G. L.; Graphical Solution for CAA
Course Allgnment (Part 1)........ Nov

Brewer, G. L.; Graphical Solution for CAA
Course Allgnment (Part II, Charts).Dec.
Bridge, The Wheatstone; Paul B. Wrtlaht
an.

Bridge, Wheatstone, Applications to Meth-.
ods used for Fault Locations on Lines
and Loops; Paul B, Wright........ Feb.
Bridge, Wheatstone, Applications to Fault
Location on Lines and Loops (Part ITI);

Paul B. Wright.................. Mar.

Broadcast Antennas and Arrays, Radiation
Patterns, Calculation of; Wilson Prit-
chett ... e i e Aug

Broadcast Antenna Arrays, Impedance Re-
lationships of; Wilson Pritchett. .. .Sept.

Broadcast Directional Antenna Systems Re-
building; Wilfred A. Wood....... JOct.

Broadcasting, Postwar Challenge; Wm.
S. Hedges (NAB Postwar Symposium)

Sept.
Broadcast Problems; Paul F. Godley (NAB
Postwar Symposzum) ep
Brown, H. A.; Power Amplifier Pi- Network
Tank Desxgn .June
Brumnetti, Cledo and Leighton Greenouqh
Negatlve Capacitance ............ Mar.,
Brunetti, Cledo; Characteristics of the
Transitron Oscillator .............
Bursts, V-H-F, Analyzed by FCC Enngeers
uly

(o]
CAA-Course Alignment,
tion of; (Part I) G. L
CAA-Course Alignment,
tion for, (Part II, Charts); G.
Brewer ..Dec.
CAA Worldwide Activities in Communica-
tions; C. C. Richeliew.............. Oct.
Cables at U-H-F, Loss in Coaxial; Dr.
Vietor J. Andrew................ Mar.
Campbell, Colin A.; High-Q Audio Reactor
Design and Production. ........... Mar
Capacitance, Negative; Cledo Brunetti and
Leighton Crecnouah .............. Mar.
Capacitors, Fixed Mica, in the Army-Navy
Electronics  Standardization  Program;
Lieut. Geo. A. Osmundsen........ Aug.
Cathode-Ray Manufacturing Problems; J.
Beers ..o . Sept.
Cathode-Ray Tube Development, History,
Concepts, Problems; J. R. Beers....July
Cathode-Ray Tube Testing; J. R. Beercs)
ct.
Chamberlain, Paul; F-M Transmitter (NAB
Postwar Symposium) ............ Sept.
Characteristics of the Transitron Oscillator;

Graphical Solu-
. Brewer....Nov.

Graphical Solu-
L.

Cledo Brumetti ...........c..c.... June
Coaxial Cables at U-H-F, Loss in; Dr.

Victor J. Andrew................ Mar.
Cohen, Arthur (Biography).......... No

ov.

Coil Constructxon at V-H-F; A»t H. Meyer-
SOM e evnnseeceansstosorsnsssssscece pr.
Coil Q Factors at V-H-F; Ar»t H. Mever-
SOM v et et inneneeennnan veeee...May
Communication Courses, Laboratory Tech-
nique Developed for ESMWT; T. A.
Benham ............. ..., eo..June
CoMMUNICATIONS, Index to, 1943.....Jan.
Communications and the Fire Fighter; Her-
bert A. Friede.................. . Sept.
Communications, CAA Worldwide ACthltleS

in; C. C. Richeliew. ... .....vnn.. .Oct.
Communications, 2-Way Loudspeaker, A.
H, Sanial .........c.cc0..u. ve.June

Communications, RAF Roy Norris...Mar.

Communications Today and Tomorrow
(NAB Conference)....... .Aug.
Compasses, Automatic Radxo "Installation
Tests of; Charles W. McKee. ..... Aug.
Condensers, Energy Wasted in Charging;
Dy. Victor Wouck........... «o.. Apr.
Conference, NAB Executlve War, Repgrt
ept.

40

54
43
46

46

62
58
38
52
34

68

46

42
54
36

66
38
36
28
40
61

38

52
33
27
33
28

36
46
43
56
64
40

27
68

29
36
62
54
41
33

33
25

40
33
48
36

Cose, John H. (Biography)..........0T ov.
Coulter, Harry; (Biography)......... June
Crowley Louis (Biography).......... Dec

Currents and Voltages, Signs of; H. Stork-
man Feb.

D
DB and VU, Evolution of the; Paul B.
Woright ... it Apr.
DB and VU, Evolution of the, (Part II);
Paul B, Wright.........coiei.. May

Demodulation Waves; Paul K. Hudsor:A
Detector, Combination A-M/F-M; Fredenck
C.o EVerett. .o vnsennssnnnns . Feb.
Dielectrics in U-H-F Flexxble " Coaxial
Cables; A. J. Wamer........cc... Dec.
Differentiation and Integration of Current

or Voltage Waveforms; G. B. Hoadley
& W. A Lynch....ovineiiiiona. July
Directional Antenna Systems, Rebulldmg
Broadcast; Wilfred A. Wood........ Oct.
Directive Antennas, U-H-F; Dr. H. N.
Mazxwell & C. Alway............. July
Duffy, John B. (Biography).......... Jan.
Eachus Jr., Irvedell; Power Supply for
U-H-F Velocnty Modulated Tubes. ..Dec.
Electrical Differentiation & Integratlon,

Geo. B. Hoadley & Wm. A. Lynch..July
Electromagnet Design Considerations, ngh-
lights of Dr. Roters’ AIEE Paper .Mar.
Electrons, The Limitations Imposed by
Quantum Theory on Resonator Control of
(Smith); See IRE Winter Technical
Meeting Report
Energy Wasted in Charging a Condenser
Dr. Victor Wouck Apr.
Engineering, FCC (Jett); See IRE Winter
Technical Meeting Report .......... Feb.
Equivalent Circuits for Discontinuity in
Transmission Lines (Whinnery-Jamie-
son); See IRE Winter Technical Meet-
ing Report ... ........ . .. Feb.
Equivalent Circuit of the Field Equations

of Maxwell (Kron); See IRE Winter
Technical Meeting Report ......... Feb.
Everett, Frederick C.; Combination A-M/
F-M Detector .......covvvuininennn Feb.
Evolution of the DB and VU; Paul B
Wright ... it i
Evolution of the DB and VU (Part Il)
Paul B. Wright...... 000000000000 May
F
Facsimile; J. V. L. Hogan (NAB Postwar
Symposium) ... Sept.
FCC Allocation Hearings on Television, A
Report on; Lewis Winner.......... Nov
FCC Engmeermg (Jett); See IRE lenter
Technical Meeting Report .......... Feh.
Field Testing with Equipment Limitations;
Dr. Otto J. Smith................ May
Filament Design (H. J, Dailey); See 1944
Rochester Fall Meeting Report..... Dec.
Fire Fighter, Communications and the;
H. A Friede...........cccouvuin. Sept.
Fitzpatrick, William S. (Biography)..May
F-M Antennas, Photographs of....... Apr.

F-M/A-M Detector Combination; F;cderu‘k
C. Everett
F-M/A-M Transmitter Analysis; Scott He/t

July

F-M and Television; Wm. B. Lodge (NAB

Postwar Symposium) ............ Sept.

F-M  Transmitters; Paul Chamberlain

(NAB Postwar Sympostum)....... Sept.

Frequency Modulation; Major E. H. Arm-
strong (NAB Postwar Symposium) 5

ept.

Friede, Herbert A.; "Communications and

the Fire Fighter............... ..Sept.

G
Godley, Paul F.; Broadcast Problems
(NAB Postwar Symposium)....... Sept.

Goldsmith, Dr. T. T.; Televnslon Reception
(IRE- ATEE Lecture Review) . .June
Graphical Solution for CAA-Course Align-
ment, (Part I); G. L. Brewer..... Nov.
Graplncal Solution for CAA- Course Align-

ment, (Part II, Charts); G. L. Brewer
Dec.

Harmonic Attenuation with a Pi Network;
Obra W. Harvell.................. May
Harvey, C. A.; Developing a General-

Purpose Commercial Aircraft Receiver
Oct.
Hedges, William S.; Postwar Broadcasting
Challenge (NAB Postwar Symposzmg)
ept.
Helt Scott; F-M/A-M Transmitter Analysxs

Jul
Hoadley, George B. and William A. Lym:h
Electrical Differentiation and Integratlon

of Current or Voltage Waveforms. . July
Hogan, J. ; Facsimile (NAB Postwar
Symposmm) ................... Sept.

Honnell, M. A.; Vibrator-Condenser Tvpe
Power Supplies .... ceeeesass.May
Hudson, Paul K.; Demodulatlon Waves

Apr,
Harrell, Obra W.; Harmonic Attenuatilzm
with a Pi Network................May
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68
68
32

54
44
46
25
33

48
36

33
62

62
48
85

29
48
102

30

100
25
54
44

80
42
102
28
40
41
62
44
25
36
36

64

38
41

38
60
38

52

40

48

66
36

48
80
25
46
40

H-F Transmitters at Bethany, Ohio, The
OWI 200 kw; R. J. Rockwell..... Nov.
High-Frequency Field Problems, A New
Approach to the Solution of (Whinnery-
Ramo) ; See IRE Winter Technical Meet-
ing Report ..........cu.n. eees....Feb,
High-Q Audio Reactor Desxgn and Produc-
tion; Colin A. Campbell............ Mar.
High Voltage R-F Insulator Desngn Notes;
Sidney Wald .......... 00000000000 Oct.

Impedance Relationships of Broadcast An-

tenna Arrays; Wilson Pritchett....Sept.

Impedance Transformation; Paul J. Sel%bi)

eb.

Impedance Transformation, (Part II),

Graphical Methods of U-H-F Transmis-
sion on Line Analysis; Paul J. Selgin

Mar.

Index, A Modernized Tube; J. R. Schoen-
bawm teresesd]an,
Index to COMMUNICATIONS 1943, .. .Jan.
Insulator, High Voltage R- F De51gn Notes,
Sidney Wald ......... ve...0Oct.
Insulators, Quarter- Wavelength
Ware

J
Jastk Henry; V-H-F “V” Antenna for Air-
[ - 2 P ... Sept.
Joyce, T. Postwar Telemston (NAB
Postwar ..Sept.

S. ;
Symposium) . ......

L

Laboratory Techniques for ESMWT Com-
munication Courses; 7. A. Benham..June
Lapping and Finishing, Quartz; Sidney X.

Shore . i i Jan
Leonard and Olsen Papers, nghllghtz of
ug.
Lines, Resonant Coiled Transmission; R, C.
Paine ..ot i e June
Lodge, William B.; Television and F-M
(NAB Postwar Symposium) . . Sept.
Loudspeaker Communlcatlons, Acoustlc Con-
sideration in 2-Way; A. H. Sanial..June

M
MacLean, W. R.; A Compilation of Trans-
ducer Formulae ............... ...Nov.
Maxwell’s Field Equations, Equivalent Cir-
cuit of (Kron); See IRE Winter Tech-
nical Meeting Report ..... «..Feb.
Marwell, Dy. Howard N. and Clayton Al-
way; U-H-F Directive Antennas,...July
Mclonnell, Capt. W. G.; Design and Oper-
ation of Radio Range "Beacons (Part 1)

Feb.
McKee, Charles W.; Pre-Flight Installation
Tests of Automatic Radio Compasses

Aug
Measurements, U-H-F (Dr. W. T. Dakm)
See 1944 Rochester Fall Meeting Report
Dec.
Meeting, IRE Winter Technical Lewis
Winner .....c.iiiiinnnnnn. .Jan
Meeting, A Report on the IRE Wmter
Technical; Lewis Winner........ .Feb.
Meyerson, Art H.; V-H-F Coil construc-
L3 T TN
Coil Q Factors at
912l 500000000000000000000060000 May
McConneIl Capt. W. G.; Design and Oper-
ation of Radio Range Beacons (Part 1I)
Mar.
McNichol, Donald; Transmitter Design Yes-
terday and Today 0,0000000000600000 Dec.
Mica Capacitors, Fixed, in Standardization
Program; Lzeut. George A. Osmundsen
Aug.
Modulation, Frequency; Major E. H. Arm-
strong (NAB Postwar Symposium)

Sept.
Modulatlon Pulse Time (E. Labin); See
1944 Rochester Fall Meeting Report
Dec.
Phase; Dr. Victor J. Andrew
Jan.
Multivibrators, Design & Appllcataxon W.
R. Abbott . July

Monitors,

NAB Executive War Conference Sympos-
ium, Report
Negative Capacxtance, Cledo Brunetti and
Leighton Greemough ............ .Mar.
Network Theory and Desngn of Resxstlve
Pads and Attenuators; Paul B. Wright

- Auy
Network Theory and Design of Reslstivge

Attenuators and Pads (Part 11

B. Wright ............(..a.r....)...Pacul
Nomogram for Solving Parallel Circuit

Problems; Sg¢. Bon L. Wong......Jan.

Norris, Roy, RAF Communications. . Mar.

Olsen and Leonard Papers, Highlights of
Aug.
Orthicon Cameras in Television Studio
Work (Lubcke); See IRE Winter Tech-
nical Meeting Report. <eecdiii... .. Feb,
Osclllators, Intermittent Behav1or in (Ed-
son); See IRE Wmter Technical Meetmq
Report 00000
Oscillator, Tran51tron
Cledo Brunettt ..

cieeees. . Fe
Characternstncs of
Ceeeieenesienie..June
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33
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54
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54

40
51

33
37

62
46
38
46
36
33
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100
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46
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28
29
36

54
64

36
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38
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25
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RCA's New 170-A it
Audio ——

Chanalyst

Tests Everything
from Microphones
to Multiple Speakers

rVHE new 170-A Audio Chanalyst is a combina-

tion testing unit which includes the famous
Voltohmyst circuit, a new diode flat through the
audio range, a B.I".O. signal source, a gain cali-
brated amplifier, and speaker and line output
connections.

The various channels of the RCA Type 170-A

can be used independently or in unison to check

Radio Corp. of America, Camden, N. J.

Please send the bulletin describing the new RCA 170-A Audio
Chanalyst to:

L3 M A e P e L e I T L L
REETUIOTIE 2 xi=ls imainarg=ex « Ky« Bry g ming 8w g S v T m gm0 o B8
GOIIPONY Lo pais 3lahs = a s o8 1rmalp siiam 8s6 s 3wt sma v s dv5asssess
StFeBt svessvsidorvinns .o nn s e ian City'vei o0 o orwy 8w grvs

all common defects in audio amplifiers and sound
systems. Polarity indication and a.c. can be de-
termined instantly with the new electronic indi-
cator, without danger of overload!

A pamphlet containing full description and
specifications of the 170-A Audio Chanalyst will
be sent gladly, on request.

BUY MORE WAR BONDS

i | AT IUN AMET

RCA VICTOR DIVISION . CAMDEN, N. J.
£ In Cahada : »
- RCA VICTOR COMPANY, LTD., MONTREAL
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Osmundsen, Lieut. George A.; Fixed Mica
Capacitors in the Army-Navy Electronic

Standardization Program .......... pr.
OWI-200-kw H-F Transmxtters at Bethany,
Ohio; R. J. Rockwell.............. Nov.

P
Pad, Attenuator, Resistive, Network Theory

and Design of Paul B. Wright....Aug.
Pad, Attenuator and Resistive Network
Theory & Desxgn (Part II); Paul B.
Wright ... .. . ... ............... Oct.
Pame, Robert C Resonant Coiled Trans-
mission Lines .................... June
Parallel Circuit Problems, Nomogram for
Solving; Sgt. Bon L. Won ........ Jan.

Phase Monitors; Dr. Victor J Andrezf
an.

Phillips, Donald; Signal Intensity Tests on
a Mountain Top ...........
Power Supply for U-H-F Veloclty Modul-
ated Tubes; Iredell Eachus, Jr.....Dec.

Pulse Time Modulation (E. Labm) See
1944 Rochester Fall Meeting Report. .Dec.
Postwar Broadcasting Challenge; Wm. S.

Hedges (NAB Postwar Sympo.num)s
ept.
Power Amplifier Pi-Network Tank Design;
H A Brown.......ooueeenenen.. June
Power Supplies, Vibrator.Condenser Ty
M. Honnell
Piston Attenuator, The (Wheeler); See IRE
Winter Technical Meeting Report .Feb.
Pritchett, Wilson; Broadcast Antennas and
Arrays (Part I) .................. Aug.
Pritchett, Wilson; Impedance Relationships
of Broadcast Antenna Arrays (PartSII)
ept.

Q

Q Factors at V-H-F, in Coil Design; Art
H. Meyerson
Lap, The; T. W. M. Schaffers..... Apr
uartz Lappmg and Finishing; Stdney X
Shore

Quartz Testing; Sidney X. Shore.. Feb

Quantum Theory on Resonator Control of
Electrons, The Limitations Imposed by
(Smith); See IRE Wointer Technical
Meeting Report ........ccevuunnn Feb.

Radio Compasses, Installation Tests of;

C. W. McKee..oooovueuinennennn. Aug
Radio, Enemy Airborne, Photographs of

Aug.

Radio in Aviation (Charles I, Stanton);

See Highlights of AIEE-IRE Lectures

on  Aeronautical Communications and
Television Engineering ........... Apr
RAF Communications; Roy Norris....Mar.

Receiver Consnderatxons WERS; Walter J.

Stiles . e e an.
Reception, Televisien; Dr. T. T. Gold-
SMILA o e e ne
R.F Insulator Design Notes, ngh Voltage,
Sidney Wald ..........cc.. .. Oct.
Resonant Coiled Transmission Lines; R, C.
Paine ........cciiiiiiiinnn. .June
Resonators (W. R. MacLean); See 1944
Rochester Fall Meeting Repmt ...... Dec.
Relay Transmitter Experimental 225.6-mc,
A-M; W. L. Wilar.............. Jan.

RCSlSthe Attenuator, Pad, and Network
Theory and Design; Paul B. Wright
Aug.
Resistive, Attenuator, Pad and Network
Theory & Design (Part II); Paul B.
Wright ... iiiiineinnann. Oct.
Resonator Control of Electrons, The Limita-
tions Imposed by Quantum Theory on

(Smith); See IRE Winter Technical
Meeting Report ......... 000000000 eb.
Resonators, Electromagnetic Cavity, A-C

Network Analyzer Studies of (W hinnery-
Concordia-Ridgway-Knm)’ ; See IRE Win-
ter Technical Meeting Report......Feb.
Richeliex, C. C.; CAA Worldwide Activ-
ities in Communications. ceveseaOct,

Rochester Fall Meeting, Report on the
1944; Lewsis Winmer........... .Dec
Rockwell R. J.; The OWI-200.kw H- F

Transmitters at Bethany, Ohio (Part I)

Nov.

Rockwell, R. J.; Bethany 200-kw H-F

Transmitters (Part II)............Dec.
S

Sanial, A. H.; Acoustic Consideration in
2Way Loudspeaker Communications

June
Schaffers, T. W. M.; The Q Lap...

.Apr.
Schoenbaum J. R.; A Modernized Tube

Index .vvvieieenrnonannncneneanns Jan.
Selgm Paul J.; Impedance Transformation
@252 1)) cooconco0c0000000000000000 F_eb
Selgin, Paul J.; Impedance Transformatxon
(Part"II) .. cniiiiiiiiiiiiinnenn, Mar.
Shore, Sidney X.; Quartz Lapping and
leshmg (Part Yoooocoooooaoac an.
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Sh\ore Sidney X.;
T T
Signal Intensity Tests on a Mountain Top;
Donald Phillips ....veieernnenn. Dec
Silicones (Dr. S. L. Bass); See 1944 Roch-
ester Fall Meetin, Report ......... Dec.
Smith, Dr. Otto Jg, Field Testing with
Equxpment Limitations ............ May
Stiles, Walter J.; WERS Receiver Con-
siderations an.
Stockman, H.; Slgns of Voltages and Cur-
rents Feb.

uartz Testing (Part
o Feb.

. June
Telegraph’s Centennial ............. .May
Television and F-M; William B. Lodge

(NAB Postwar Symposmm) ....... Sept.

Television Broadcasting (J. E. Keister and
Fancher); See IRE-AIEE Telem-
sion Lectures Review. ..o novns.
Television, Color (Dr. P. C. Goldmark)
See IRE-AIEE Television Lectures Re-
VIBW vt es et st evnenennnnneeeenns May
Television Engineering and Aeronautical
Communications, Highlights of AIEE-IRE
Lectures on .....c..covivivnnnnnn Apr.
Television Pickups (R E. Shelby); See
Highlights of AIEE-IRE Lectures on
Aeronautical Communications and Televs-
ston Engineering ................. Apr
Television, Postwar; T. S. Joyce (NAB
Postwar Symposium) Sept.
Television Principles (P. Mertz) ; See High-
lights of AIEE-IRE Lectures on Aero-
nautical Communications and Television
Engineering Apr
Television Reception (Dr.T.T. Goldsmtth),
See IRE-AIEE Televmon Lectures Re-
VIEW o vvvvnnnnn. ne
Television, Report on the FCC Allocatxons
Hearmgs (G. L. Beers)........... Nov.
Television, Report on the FCC Allocations
Hearings (E. W. Engstrom)....... Nov.
Television, Report on the FCC Allocatxons
Hearings (Dr. C. Goldmark) . Nov.
Television Studio Work Orthicon Cameras
in (Lubcke); See IRE Winter Technical
Meeting Report
Television Transmission,

Feb.
Black-White and

Color (See IRE-AIEE Television Lec-
tures Review) .......ccucviuunrnnn
Transducer Formulae, A Compilation of
R. MacLean.................. Nov
Transformation, Impedance; Paul J. Selgm
Transformation, Impedance (Part II )

Graphxcal Methods of U-H-F Transmis.
sion Line Analysis; Paul J. Selgin..Mar.
Transmission Lines, Resonant Coiled; R. C.

Paine ...........................June
Transitron Oscillator, Characteristics of;
Cledo Brumetti ................... June

Transmitter Analysis, F-M/A- M Scott Helt

July

Transmitter, the OWI 200kw H.F, at
Bethany, Ohio (Part I); R. J. Rockwell
ov.

Transmxtters Bethany 200-kw H.F (Part

II); R. J. Rockwell............... Dec.
Transmltter Design Yesterday and Today,
Donald McNichol
Transmitter, Experimental 225.6.-mc A. M
elay; W. L Widlar.............. Jan.
Transmitters, F-M; Chamberlain
(NAB Postwar Sympostum)....... Sept.
Transmission Lines, Equivalent Circuits for
Discontiruity in (Whinnery-Jamieson)

Feb.
Tube, Cathode-Ray, Development, History,
Concepts, Problems; J. R. Beers....July

Tube, Cathode-Ray, Testmg, J. R. Beers

Oct.

Tubes, C-R, Special Problems; J. R. Bﬁers

ov.

Tube Index, A Modernized; J. R. Schoen-

baum ...eeriiiiiiiiiiiiiiiiea .Jan.

U

U-H-F Directive Antennas; Dr. Howard N

Mazxwell and Clayton Al‘way ........ Jul

U-H-F Measurements (Dr. W. T. Dakm)
See 1944 Rochester Fall Meeting Report

Dec.
v
Velocity-Modulated Tubes, Power Supply
for U-H-F; Iredell Eachus. Jr...... Dec.
V-H-F Bursts Analyzed by FCC Engineers
July
V-H-F Coil Construction; A»t H. Meyerson
Apr.
V-H-F “V*” Antenna for Aircraft; Hemy
Jasth ..ol ..Sept.
Vibrator-Condenser T ype Power Supplles
M. A. Homnell.................... May

Video Amplifiers (Dr. M. J. Larsen); Sge
1944 Rochester Fall Meeting Report

ec.

Voltages and Currents, Signs of; H. Stock-

......................... Feb.

VU and DB, Evolution of the; Paul B
Wright ... ...

VU and DB, Evolution of the (Part II

Analysis); "Paul B. Wright........ May
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33
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w L]
Ware, Lawrence A.; Quarter-Wavelenmh
INSUIALOTS -« vnonnornnes ceeees MOV,
Warner, A. J.; Drelectncs ln U H-F Flex-
ible Coaxial Cables. ......... PR i TN
Waveforms, Differentiation and Integration
of ; George B, Hoadley and William A.
Ly nch ceoesoJuly
Wald Ssdney, Hngh Voltage R F Insulator
Desrgn Notes ....ievseveenees....Oct
WERS Receiver Considerations; Waiter J
Stiles oo iiiiiiin coeeae e any
Wheatstone Bridge, The, Paul B, an?t
an,
Wheatstone Bridge Applications to Location
of Faults in Lines and Loops; Paul B.
Wright .... teevesese it Heby
Wheatstone Brldge and its Applications
(Part III); Pawl B. right.......Mar.
Widlar, W. L.; Experimental 225.6-mc Re-
lay Transmxtter cesenan
Winner, Lewis; Report on F CC Allocatron
Hearmgs on Television..vcvvov....Nov
Winner, Lewis; Report on the IRE Wmter
Technical Meetmg PN
Winner, Lewis; Report on the 1944 Roch«
ester Fall Meetmg. e .Dec
Winterbottom, William A.; (Blographyx
ug

Wong, Sgt. Bon L.; Nomogram for Solvmg
Parallel Circuit Problems.........
Wood, Wilfred A.; Rebuilding Broadcast
Directional Antenna Systems.......Oct.
Wouck, Dr. Victor; Energy Wasted in
Chargmg 2 CONdEnSer....oceoes..
Wright, Paul B.; Evolution of the DB and

VU (Part I) ........... ceeaean s JAPE
Wright, Paul B.; Evolution of the DB and
VU (Part II) ..... veee...May
W nght Paul B.; The Wheatstone Brldge
(Part I) ......... veeeelJan,

Wright, Paul B.; Wheatstone Bridge A
plications (Part D). E
Wright, Paul B.; Wheatstone Bridge and
Its Applications (Part III).......,Mar.
Wright, Paul B.; Resistive Attenuator, Pad
and Network Theory and Design (PartI)
Aug.
Wright, Paul B.; Resistive, Attenuator, Pad
IlIl;i Network Theory and Design (I(’)art
.................... eesesses..Oct,

TABLES, CHARTS

Attenuator Element Values for Standard
Volume Unit Measuring Instruments at
Various Levels; Paul B. Wright.... May

Coil Q, as Eﬁ'ected by Grooving of the
Form at V-H-F; Art H. Meyerson.. May

Coil Q Factors at V H-F for Coils of Van
ous Turns per Inch; Art H. Meyerson

May

Constants for Calculating the Loss of Coax-
ial Cable Conductors at U-H-F; Dr. Vu.'-
tor J. Andrew......c..c.uu...

Course Alignment, Nomogram (Chart 1),
G. Brewer.....co.iviiiiiinnns.

Course Ahgnment Nomogram (Chart II),

L. Brewer.....

Course Alignment, Nomogram (Chart III),
G. L, Brewer.....oooveennnnnennns

Decibel Gains and Losses for 500- and 600-
ohms Impedance Levels for Voltages, Cur-
rents and Powers on 1- and 6-Milliwatt
Bases; Pawl B. Wright........... .May

Decibels versus the Exponential Function,
Ef from which the Hyperbelic Functions
of a Real Variable May Be Calculated;
Paul B. Wright..................Aug.

Dielectric Propertxes, Measurement Results
Dy, W. T. Dakin)..o...coouu....

Hyperbolic Functions of a Real Varxable
versus No (db) from 0.00 to 150 Deci-
bels, for the Hyperbolic Sine, Cosine,
Tangent Tangent of the alf-angle,
Cosine- Squared and the Sine-Squared
Half-Angle and the Reciprocal Functions
of each; Pawl B. Wright..........Oct.

Insertion Losses and Network Element Val.
ues for Series, Shunt and Series-Shunt
Networks; Paul B. Wright. .. . Oct.

Parallel Circuit Problems, Nomogram for
Solving; Sgt. Bon L. Wong. eevess.Jan,

Signal Strength of Television Stations Re-
ceived at Mt, Greylock, Mass.; Donald
Phillips ... .viviiinennunan..

Television, Postwar, Probable Growth (T
S. Joyce) See Report on the NAB Ezx-
ecutive War Conference Symposium

ept.

Tolerances and Designations of Fixed Mur:)a-
Dielectric Capacitors; Lt. Geo. A. Os-
mundsen ........... ceesesesaas, JAug,
Transrn‘xss,xon Losses and Element Values
for “L”-Type Taper Networks; Paul B.
Wright . e, Oct.
U-H-F Q’s Obtained for Enamelled Bare
and. Silver Plated Copper Conductors nn
Lucite and Polystyrene Coil Forms; Art
H. Meyerson ... ........ Apl'll
Vacuum Tube Codmg System; J R Schoen-
baum .Jan.

(C ontm/ued on paqe 103)
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You Can Buy This Amplifier TODAY.

Under a recent ruling of the War Produc-
tion Board radio station owners may buy up
to $500.00 worth of new capital equipment,
using their AA-1 MRO CMP-5 priority.

Here is a piece of equipment that will make
a vast improvement in the quality of your
instantaneous recordings. And it can be
delivered to you promptly.

It is the Presto 88-A amplifier, designed
especially for use with Presto 1-C and sim-
ilar high fidelity cutting heads.

Maximum power output is 50 watts with
4% distortion, measured by the inter-mod-
ulation method. Feed back circuits main-
tain the output impedance essentially con-
stant when driving a cutting head, thus
reducingoveralldistortion. Three frequency
response curves are available on a selector
switch. (1) Flat response, 30 to 15,000

Buy Bonds. Keep on Buying.
Keep Em Flying.

c.p-s. == 1 db. (2) NBC ORTHACOUSTIC
recording response. (3) World-AMP lateral
recording response.

Designed for relay rack mounting; panel
height 14"; input, 500 ohms; output, op-
tional, 15 ohms or 500 ohms; gain, maxi-
mum, 85 db. Shipment 4 to 5 weeks after
receipt of order placed with your electronic
distributor.

PRESTO RECORDING CORPORATION
242 WEST 55th STREET, NEW YORK 19, N. Y., U. S. A.

Walter P. Downs lid., in Canada
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OF
THE FUTURE

DUPLEX SPEAKER
The Speaker that

Revolutionizes the
Methods of Sound

Reproduction!
SEND FOR BULLETINS

ALTEL

j LANSING CORPORATION

1210 TAFT BI.DG., HOLLYWOOD 28, CALIF.

é¢ e COMMUNICATIONS FOR JANUARY 1945

COUPLED CIRCUIT DESIGN

(Continued from page 43)

(C,)n =g, - %622 - epCQS'_'/U'_'
(eu)g — e||2 + %e‘_’g + epe'_'S‘.’/U‘Z

(37)
(38)
Assuming the diodes to be operating

as peak rectifiers, the rectified voltages
are

= 1.414¢ E"=1.414e"
E=1414(e"-¢) (39)
For the moment suppose we let

(e)"=a-B and (e")*=a+ B so that

E'=2[(a+4B)% - (a-B)*%]*
= [2a-2(a®- ) %]2

E ==+ 2[a- (a- ) %]% (40)
Irom equations 37 and 38 o=e,’
+ J4es® and B = epe.S./U.. Using equa-

tions 29 and 30 for e, and e, the d-c out-
put voltage may be written in terms of
grid voltage at the driving tube. We are
dealing now with scalar values only so
the j is dropped. First using equation
31 the d-c voltage may be expressed in
terms of secondary voltage

losses in the diode, the d-¢ power gen-
erated in the diode load must come from
the i-f power supplied by the transformer

since no external source of power is

available, We can, therefore, equate the
power the i-f would produce in a ficti-
tious resistor to the power it does supply
in d-c form across the diode load resistor.
If we represent the i-f voltage driving
the diode by an rms value E, then the
peak d-c voltage developed will be
1.414E.

E’/R" = 2E?/R = E*/(R/2) (45)

where R’ is the fictitious a-c¢ load across
the transformer, which is equal to 4R,
R being the resistor in the diode load
circuit. This applies to a circuit as
shown in Figure 14. Another diode recti-
fier circuit often used is shown in Figure
15. With the same R-C time constant

the performance will be the same as that

of Figure 14 except for the appearance
of i-f as well as the d-c voltage across
R. The resulting power required of the
transformer will be

E?/R” = 2E%/R + E*/R = E/(R/3)

so that, in this case, the equivalent load-
ing on the i-f circuit is (1/3)R.

The discriminator circuit, Figure 9, may
be represented by a loaded i-f circuit,
Figure 16, in which the effect of the
diode loads is incorporated in the ficti-

tious resistors 3R, The total power de-

=265 W (Zu/ Zoa) (Us/KDu) 1+ A VT 2o 2 (O RO T (2 (Ra T

A calculation constant is apparent here
which is a function of coupling Q, and
impedance ratio. Let us call it

B = (Za1/Zo2) (1/KQq)*
From equation 30, at resonance

Ao = exfeg = ngog[KQg/(l + Kngz)]
(43)

(42)

and we may now write the discriminator
equation mn terms of two variables and
two constants

(41)

livered to the diodes is
P =(e)?/(R/2) + (e")*/(R/2)  (47)
Using equation 37 and 38 this becomes

P =4e,*/R + 4(e:/2)2/R

=e°/(R/4) + /R (48)

This means that the power required from

the secondary (at any frequency) may
be determined from a fictitious resistor
of value R across the secondary circuit.
The driving voltage for the diodes is

E = = (2A.es/U) \BUZ + % -V(BU2- %)’ + B

where

Uy is the selectivity of a single circuit of

2
U is the selectivity of a coupled pair of
Q = Q:/Qa
A, is the grid-to-grid gain of the loaded
transformer used as a coupled circuit
amplifier (at resonance).

This reduces discriminator performance
to a conveniently calculable formula.

Diode Loads

In the case of a discriminator or any
diode-driving transformer, the diode load
must be considered in arriving at an ef-
fective circuit Q°% We will assume that
full peak rectification is obtained. Bypass
capacitors will, in all usual designs, be
sufficient to deve'sp very nearly peak
voltage. Where the diode load resistors
are low in value, a loss of voltage due
to internal diode resistance will need to
be anticipated, and this internal diode re-
sistance will also reduce the loading ef-
fect of the resistors. Neglecting the

(44)

partly provided by the primary, and
from equation 48 it is apparent that the
power required from the primary at any
frequency may be accounted for by a
fictitious resistor of value 4R across
the primary. R is the resistance in one
diode load.

Let us now apply a sample calculation
for Figure 9 with the following circuit
constants: Diode load R = 40,000 ohms;
Q1 (coil only) =90; C,=40 mmf; Q.
(coil only) =70; C.=15 mmf; f,=
4.0 mc; gm = 3500 umho; and Ra (a re-
sistance load across C.) = 40,000 ohms.
The resistance load, Rs, is not shown in
Figure 9.

First we must determine effective cir-
cuit O and impedance.

Resonant tmpedance :
Primary alone Z, = X,Q,
= (1000) (90) = 90,000 ohms
Secondary alone Z.= X.Q,
= (2667) (70) = 186,600 ohms

The loading on the secondary is 40,000
ohms in parallel with a fictitious resistor

(Continued on page 74)
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! % Engineers at Hallicrafters are continually striv-
i§ ing for new heights of perfection in high frequency
o} development work.The Model S-37 is one example

i of the progress they have made. This is the first

i and only set of its kind — covering both AM and

| FM and operating in the range of 130 to 210 Mc.

! Two t.f. stages are used and in conjunction with an

§ intermediate frequency of 18 Mc., assure an amaz- . e/ :

| ingly high ratio of image rejection. It is becoming < WZ”.?P 0/‘001/7584@48

! a valuable instrument in the hands of all explor- < < 7€/ 6‘/&/ g ‘b”,'//lﬂo[/s

| ing the upper reaches of the high frequency ranges. 1poe /

hallicrafters rapio ™= o cvevme

| THE MALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT,” CHICAGO I6, U. S. A
COMMUNICATIONS FOR JANUARY 1945 o 69
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VETERAN WIRELESS OPERATORS

W. J. McGONIGLE, President

Personals
ROM Colonel Robert B. Wool-
verton, veteran of over forty

years in the wireless art and in-
ventor of the spark transmitter for
which he was made a Fellow of the IRE
in 1915, we've received an interesting
note describing his early experiences.
Col. Woolverton states that his exper-
iments with the Slaby-Arco coherers
appeared quite trivial when he began
working with electrolytic detectors im-
provised from miniature lamp bulbs
and pieces of Wolleston wire with a
pair of headphones, way back in 1904.
For the first time, he says, he heard

signals! . . . Another real pioneer has
also written in Greenleaf W.
Pickard. Mr. Pickard began sending

out dots and dashes at Blue Hill in
1898-1899, and Providence in 1899.
On the schooner Maid of the Mist he
reported the 1901 yacht races using
the Pickard-Shoemaker ten-second-
dash code. Frequent unlicensed wire-
less communication went on between
the Pickard station HY at Amesbury,
Mass., and operator Charles C. Kol-
ster (now, incidentally, the Inspector-
in-Charge for the FCC in Boston) at
the Stone Isles of Shoals station S off
the coast of New Hampshire. Mr.
Pickard received his first official
license in 1913.

Commander Fred Muller has writ-
ten in asking for letters. He says
he “gets lonesome at times for home
and my old pals.”” His address is
USNR Navy No. 116, c/o Fleet P. O.
New York, N. Y. ... VWOA mem-
bers H. H. Parker and Ladaveze
sent in Christmas greetings. Thanks.
HHP continues active up Westchester
way with the lighting company and
brother Ladaveze continues his techni-
cal duties at RCAC at Rocky Point.

Oldtimers

D. GUTHRIE informs us
C that one of the first men to aid

® Marconi in his early wireless
experiments was, until recently, a res-
ident of New York . . . Captain Ar-
turo Hugo. Captain Hugo served

aboard the American Shipping Board
vessels in the 1920’s. In 1896 he was

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

Jack Poppele, chief engineer of WOR, who was
recently elected president of TBA. He will re-
ceive the Marconi Memoral Plaque for TBA at
the 20th anniversary dinner-cruise in February.

a Chief Signalman in the Royal Ital-
ian Navy serving on the HIMS Carlo
Alberta.  Upon Marconi’s arrival
aboard the Alberta to carry on his ex-
periments, Captain Hugo was assigned
to assist Marconi, in view of his code
knowledge. His work so pleased Mar-
coni that a request to make him a per-
manent assistant®was made. However,
Captain Hugo had just passed his ex-
amination for a Third Mate’s license to
enter the Italian Merchant Marine.
Later Captain Hugo came to Amer-
ica. Mr. Guthrie recalls meeting him
often when he was master of various
Shipping Board vessels back in the
20’s. . . . William L. Lawson’s thir-
teen-year professional radio record is
most interesting. His assignments in-
clude service aboard the steamship
Fluor Spar, airlines of the Eastern Air
Transport, Tropical Radio, Eastern
Air Lines, and Pan American Air-
ways. He is now with the Civil Aero-
nautics Administration.

Los Angeles

LETTER from Leroy Bremer
A discloses that he had moved

from Alaska down to the Solo-
mon Islands during the year. He is
now back in Alaska. Recalling his
experiences since Pearl Harbor, he
says that he has spent 29 months out
of the last 33 outside of the continen-
tal United States and covered a half-

70 e COMMUNICATIONS FOR JANUARY 1945
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ASSOCIATION NEWS

GEORGE H. CLARK, Secretary

million miles, plus plenty of action ony
all fronts. '
Continuing, he says: “Of course 1
keep in touch with what’s going on,
and where the boys are, through the;
pages of COMMUNICATIONS which al-
ways gets to me no matter where L.
go. Keep up the good work, Bill.”
Lieutenant Leroy Bremmer’s ad-
dress is: USMS, Communications Of-
ficer, Naneen, Alaska (Bristol Bay).

A

20th Anniversary

UR twentieth anniversary din-¥
O ner-cruise in the Belvedere Roof

of the Hotel Astor on Saturday|
evening, Feb. 17, 1945, will feature the |
presentation of our Marconi Memorial |
Plaque to the Television Broadcasters
Association, of which our own ‘Jack’|
Poppele is the 1945 president. Many |
additional awards will be made. A full
representation of the top ranking per-
sonnel of the various Armed services
and some of the communications he-|
roes of this war is also planned. . . .|
We'd like to hear from you regarding |
your reservations at the earliest pos-
sible moment.

Biographical Notes

IEUT. COL. THOMPSON H.|
MITCHELL who succeeded the|
late William A. Winterbottom|

as vice president and general manager|
of R. C. A. Communications, Inc., has|
had a varied wireless training. (|

He was Hawaiian general manage;
for RCAC from 1930 to 1935, and onj
the latter date was made manager of
the Southern California District of-!
fices. He is a graduate of the U. S|
Naval Academy at Annapolis (class|
of '25). He resigned from the Navy
in 1927 to enter the communications
field. In 1942, he accepted a commis-|
sion as Major in the Office of the Chiet
Signal Officer of the Army, and in
March, 1943, he was promoted tc
Lieutenant Colonel.

During his Los Angeles operations
Colonel Mitchell was exceedingly ac
tive in VWOA activities. Now, he i
with our New York chapter. Recent:
Iy he was awarded the Legion o
Merit by the War Department,
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HIGHWAYS OF THE AIR

Important to evernyone intenested in acrfonts and aviation

YOU SHOULD KNOW= = =

What is the "bottle-neck” in
post-war expansion of civil avi-
ation . . . . . . . Seepage8

Why CAA is installing Ultra High
Frequency radio ranges.
See page 8

What anti-collision devices are
being developed . . See page 9

\

What electronic aircraft detec-
torsare . . . . Seepage?

What can civil aviation learn
from the A.A.C.S. . . See page 2

What goes into an instrument
landing system . . See page 11

What is approach control.
See page 11

.

These questions and dozens of others
of vital import to all those interested
in the development of radio in aviation
for increased safety of human life and
This issue is No. 1, Yolume 1— others will follow if you property are discussed in the pages of
request them. Contents are authoritative—but non-technical “HIGHWAYS OF THE AIR"
—designed to inform the layman on a subject which is
becoming of increasing importance.

—
— oo
i

P

Send for your copy on your letterhead—we are glad to
send it as our contribution to a greater Air-America.

B 3

‘RADIO RECEPTOR (0., INC 4

251 West 19th Street » New York 11,
s

. Engineers and Manufacturers of Airwoy and Airport Radio Equipment « Communications Equipment e Industrial Electronics » Elsctronic Heating Equipment

S I NCE 19 22 I N RADIO'AND ELECTRONICS‘J

— ST e TN o i e L i

COMMUNICATIONS FOR JANUARY 1945 @ 7I

wWwWw.americanradiohistorv.com

Y e S e N A S =



www.americanradiohistory.com

CONCORD

RADIO CORPORATION’S
Neew
“SPECIAL SUPPLEMENT”
HARD-TO-FIND

RADIO AND ELECTRONIC
COMPONENTS

16 PAGES CROWDED WITH LISTINGS AND
DESCRIPTIONS OF SUCH WARTIME ESSENTIALS AS...

* METERS * VOLUME CONTROLS * RHEOSTATS

* RESISTORS * TEST ACCESSORIES * SPEAKERS

o SWITCHES * TRANSFORMERS * RELAYS

Each page overflows with critical parts and equipment . . . urgently
needed by industry, laboratories, government agencics, training
schools, radio servicemen, military services, etc. Everything is the
product o} a leading American manufacturer. All are first: quality.
And all are marked at prices typical of starting Concord values!
Hurry! Our ‘edition of these supplements is moving fast. And, since
all items are subject to prior sale, we suggest that you wait no longer,
Send for your FREE copy today! : J

s

PO NNERRERRANNRARAAR D a kAR
i

E CONCORD RADIO CORPORATION
901 W. Jackson Blvd., Chicago 7, Hll., Dept. R-I5

Please rush me the new Ib»poge "Special Supplement"
just published by the Concord Radio Corporation,

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

265 Peachtree Street

901 W. Jackson Blvd.
ATLANTA 3, GA. * * * CHICAGO 7, ILL.
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RESISTIVE NETWORK

(Continued from page 54)

multiplying each side of these equati '
by z, obtaining,

k2+1 2k g
u=z|{ s* - {20k
k-1 k*-1

g9+ 1 2 |
=, ( e L ) (214

= sz (scoth © —csch ©) (224/-

= (¢Z-ycsch©) (234

For the special, but most commaj
case when the terminating impedanc
are equal, Z=1z, or s* =1, the unit ing

pedances become !
k-1 gf-1 o [
W=——=———=tanh— =D (24
k+1 041 2
k = 1 80 - l e -
V=——-= —_=tanh— =D (28
k+1 gf+41 2 i
and
2k 2¢0 I
w=——=——=c¢sch®=3a (20
k*-1 g20-1
Multiplying each side of these equatiort

by 2z the full impedance values of thk
elements are obtained as ‘

k-1 -1 o Af
u=z =z =z tanh— = [}
k41 g1 2

(27}t
k-1 gf—1 ) '
v=1z2 =z =z tanh—=
k41 ef+1 2
(2 i
2k 2
W=z — =z- a—zcsch9=d‘.'
k-1 gf—¢
s

Minimum Loss of the T Network

The minimum loss of this network
obtained as the series arm adjacent tl-p
smaller terminating impedance aff,
proaches zero.. Passing to the limit |

zero, from 17a or 17b I=
s csch © = coth © (3?&
from which k
s=cosh®=B (31
o | I
s'=cosh®*0 =E 3

Hence, from either column B or E
the tables in part II of this series, tl
minimum loss for a pad having a1
desired ratio of terminating impedanchw
may be found by inspection, Instead

| interpolating for any odd values not givifli

explicitly, some engineers may prefer [
use the relationship between the factor,
and the impedance ratios arising frd
equating equation 15a or 155, to zero. H
use of the quadratic formula, the result §

k=s4 (s'-1)% (&
By the use of equation 9, 33 gives
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"\ln.lo":zo L0g1o(s+ (32—1)’/2) (34)

inge Impedances of the T Network

Uonsidering Figure 1, the square root
qtthe product of open- and short-
dtuited impedances taken from the large

‘Pedance end is
vw Ve
—ses (35a)
v+ w

F:((U+W)(u+

; utw %
B -+ vw) e
b ((uv+uw v+w (35b)
= (2B)% (36)
fere:
beuv 4 uw 4 vw (37)
g
Hu+t+w
EF— )
v+ w
tl from the small impedance end, is
uw K
) ( AW v —
u-t+w (39a)

N v+ w
U (uv + uw 4+ vw) —— )
utw (3%)

(40)

image 1mpedances on a unit basis
1dent1cal in form but with the primes
ciated with each element, indicating
ision by z the small terminating im-
ance; the corresponding forms are
wn in the chart with Figure 2.

hen the terminating impedances are
al, 35b and 39b reduce to an identity,

:*l become equal to

E=z=(u(u+42w))*% (4D

jince any generalized network may be
. lved to an equivalent T, (and as
wn in part I of this series) the image

0; ®edances may be found by considera-
i

ances of the network, or
= (ZaZa)% (42)

= (ZoaZa) % (43)

ere the Z's have the meanings given
part I,

APPENDIX |

erbolic Functions

he hyperbolic functions of a real vari-
which are being presented in this
es of articles (with parts I, II and
*¥) in tabulated form were obtamed
the definitions of the sine and cosine
a rectangular hyperbola, These are
“Mturn each defined by an infinite series

(Continued on page 82)

of the open and short circuited im- |

PORTABLE POWER PROBLEMS

THIS MONTH—BRISTOL PYROMASTER

INDUSTRIAL PROCESSES are accurately recorded, indicated and controlled by the Bristol
Pyromaster Self-Balancing Potentiometer. In the illustration above,a Pyromaster maintains

temperature control of a gas-fired furnace, used for case hardening steel parts.

DIRECT MARKING pen moves instantly and continuously at the rate required to follow

temperature variations. A 114 volt Burgess Battery supplies constant current to the
potentiometer circuit. Burgess Industrial Batteries are designed to meet the exacting
specifications of many special instruments. Your portable power problems can be solved
by Burgess engineers. Write us today about your specific needs, or send coupon for free
Engineering Manual. Burgess Battery Company, Freeport, Illinois.

, 31 descriptive pages, 25 charts and 36 data tables on dry battery charac-
teristics for electronic applications. Tabbed for ready reference. Write
Dept. 6 for your free copy. Burgess Battery Company, Freeport, I1l.

UNI CEL \Woag2 "

‘f-Q
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COUPLED CIRCUIT DESIGN

(Continued from page 68)

of 40,000 ohms representing diode load,
so that the effective secondary impedance
1s 20,000 ohms in parallel with the cir-
cuit impedance.

Zo: = (20,000) (186,600) /206,600
= 18,030 ohms

The primary is loaded by a fictitious
resistance of 10,000 ohms representing
the diode load. It is also effectively
shunted by the choke L, Figure 9, the
losses of which would have to be ac-
counted for by another parallel resistor
if the primary were not so heavily loaded
by the diode. With 10,000-ohms load
we may neglect the losses in L. The
effective primary impedance is therefore

Zox = (10,000) (90,000) /100,000
= 9000 ohms.

Zog =V (9000) (18,030) = 12,750 ohms.
Effective Q as loaded:

1= Zo1/X1 =90
Qs = Zos/X: = 676
Q: =V (9)(6.76) =78
Q. =15.76/2 =7.88
Q =Q:/Q.=608/788=7.72

For all practical purposes we could use
Q¢ in place of Q for this data, but for
purposes of illustration that approxima-
tion will not be made. A somewhat
overcoupled pair of circuits will give the
closest approach to a linear discrimina-
tor characteristic; in this case we will

use 25% overcoupling, C =1.25. From
equation 13 we find

14 C*= (Qe/Qu)*(1 + K*Qy?) (49)
K*Qe' = (1 4 C*) (Qa/Qi)* -1 (50)

= (2.563) (1.02) —1 =172
and from equations 42 and 43

B = (9000/18,030) (1/1.72) = 0.29

Ae = (3500/10°) (12,750) (V1.72/2.72)
=215

If we calculate the discriminator output

for a constant input of e, = 1.0 volt,
equation 44 will be:

'Q’f*‘*-‘ S j'f.'-l- LR B i
el T Sl FP
D5 LSRR ///} /"‘_ 4
Rl b/ 7.0 478 < b,
1 @l /AW, /| #le
: ??o a2 './// - ‘/ // Kaﬂ‘ Y
NN  EiFA B e
0:08 —— 34 / / / / )
0s B /' HL // .I " Iiﬂﬂ
M 7L | i
/ / T o ] ’ flm:
: < : e it
[l’/ / /. /, (\\ﬁ’\ .\_‘:\ 2.04 T e
SIS RAVA PRV S Seirt i ]
By I i N
04 =Y R A - : 0.01 3 ‘
ITIVAVAY AV, /AW A4 8 I‘“’
1y . K| s Eﬁ' '.)Qz : i | -:“; ,VS[
. I/ :l / / / '1/ /, : 'Ec/.gz‘:t.ao'-{:. ouTRUT % ~s:5* ;;
- ISy oAV /| A+ COUPLED CIRCUIT GAIN |, | A
170, VATAV. D V2 = |
T AV 7 e = it
I /l // // ' 0
HIL YA L ¥
R /170 0v4V4) : : |
MWL LA o
l / / /1/ : s hf
/I, f; ~
ol l/ /
W[
1/ T
ooo l = o 2 s, 3 4 . 5
) tains one variable, U., and one para-y
Di F‘E“'f 181, meter, 5. This suggests the possibility'y
Iserimungor chart: of producing a universal family offl,

move much of the labor and obtain rapid

E == (43/U) V029U + % - V(0.29Us - 14)* 1. .29

U and U. are functions of frequency
deviation from resonance.
tion 15

U = (1/2.563)V(2.563 - S%)* 4 45?
S = (2af/fe) Q = [2(7.72) /4000]Af
= 0.00386Af in ke
From equation 35
Us=1+4 87
S: = (2A1/1.) Q. = [2(6.76) /4000] Af
= 0.00338Af, kc

The complete discriminator curve may
be calculated from these formulas; how-
ever, charts have been prepared to re-

[ ]
Tabulation of data from the charts and the re-
sultant discriminator voltagc. Measured data
for the same circuit are also presented.

[ ]
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results with less chance of error. If we
rewrite equation 44
E =2A.e,(D/U) (51)
From equa-
or
E= ZA:CED,
D= VBUZ+ % -V(BUZ- %)’ + B
(52)

it will be noted that the function D con-

curves, D versus U: for specific valuesy,
of B. This may be carried a step farther't;d[
by using the variable S. instead of Uy,
This has been done, assuming values of | y
S: and B in their useful range. The re- fa
sulting family of.curves are plotted in"o]
the discrininator chart. L

For the example outlined, the solution| °
for chart use will be b

E = *+43(D/U) volts, for e, = 1.0 voltg\;“{t;

where D is taken from the discriminator)
chart and & is obtained from a universal

(Continued on page 92)

S S Measured
Afke  .00386Af u .00338Af D +E +E -
50 .193 1.0 .169 .088 3.77 3.3 3.
100 386 0.99 338 174 7.55 6.8 6.
150 .579 0.98 .507 254 11.10 10.1 10.
200 772 0.97 676 .328 14.50 13.4 13.
250 965 0.99 845 .396 17.20 16.1 16.2
300 1.158 1.01 1.014 A52 19.20' 17.8 17.
350 1.351 1.09 1.183 498 19.60 18.2 16.
400 1.544 1,20 1.352 .535 19.20. 17.6 15.
1945
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' TBA CONFERENCE

(Continued from page 35)

knsely populated areas there is goqd
dason to belicve that a solution is in
ight for television’s severest handicap—
te cost and difficulty of supplying the
ssatiable appetite of the public for high-
Liality entertainment, stated Mr. Keister.

AELAY SYSTEMS

HE relay and satellite problem was
ralso discussed by Walter S. Lem-
mon. He said that at the present
rage of the art there appear to be only
wo methods of transmitting television
nages from city to city; the coaxial
able which seems to require a very heavy
avestment and development for wide
and service, and the chain of relay
lations or automatic booster stations
‘rung across the country.
| The latter method is not inexpensive,
= said, because to furnish a reliable relay
sstem these booster stations will have
» be substantially constructed to with-
:and all kinds of weather, and contain
mplex control apparatus. And to be eco-
nmical they must simultaneously carry
ther forms of communication from city
b city as pay load along with the precious
-eight of undistorted television images,
je pointed out.
| Therefore, said Mr. Lemmon, it is my
pinion that the ecconomical growth of
hlay television systems will depend on
e provision of some other form of

oy lead for some time to come, at least |

intil television is fullgrown.
¢ Describing this pay load activity, Mr.
Lemmon said that IBM have recently re-
“eived construction permits from the FCC
# set up an experimental relay system
vetween New York and Washington and
slso New York and Schenectady, and if
he initial experimental operation proves
atisfactory, an extension of the system
gcross the country to Chicago and other
“oints West is planned.
4 Mr. Lemmon said that inter-city relay
. dystems for television should be designed
» accommodate more than one network
(it a time in order to best serve the
ifarblic- interest. These experimental relay
I$ystems are being designed to carry simul-
isaneously at least two high-dehnition tele-
ilfision images in each direction, explained
Ar. Lemmon.
¥ Mr. Lemmon indicated that the present
ielay system will carry bandwidths of 10
p 12 megacycles, which can be widened
b 20 megacycles. F-m transmission will
e used along this relay system.
| The relay stations will he fully auto-
hatic, said Mr. Lemmon. Over average
lat terrain these automatic relay stations
vill be located about every twenty-eight
1 thirty miles, he said. And over moun-
inous territory it as probabie that
istance between stations may be increased
y forty or fifty miles depending upon
“ne topography of the country.
i In multiplexing, it should be possible
) carry television programs, several high-
duality f-m broadcast programs, severa’
Sr.hcs:m:le channels for picture transmis-
“Bon and a number of high speed circuits
hr transmitting the fast impulses of
sHlanous business machines, explained Mr.
{'Memmon The IBM Radxotype, developed
/f1st before the war, is already transmit-
ing typewritten messages dt speeds. of

(Continued on page 76)

efficient operation

with CANNON
D.C. SOLENOIDS

With Cannon Electric D.C. Solenoids
you get automatic, trigger-action.
Solenoid pull is positive. Cannon Sol-
enoids may be operated without dam-
age to a maximum temperature Of

w
a
z
2
o
-«
z
a
«
©
5

approximately 150 degrees C. i A
A W1de selection Of Cannon SOIe' Response characteristic charts like the
noids are built for various combina- above (test at 28 volts) together with
wiring diagrams are found in Solenoid
tions of voltages, pull,armature travel, Bulletin.

duty cycle, etc. to suit design require-
ments. Nominal voltages are 12 and 24; others by special order.
Bight types have “holding” features.

As a reliable means of controlling or operating various de-
vices, they are used for retarding magnetos in starting engines,
operating hydraulic valves and mechanical clutches, firing ma-
chine guns, arming and releasing bombs, dropping auxiliary
fuel tanks, locking retracting gears, film-winding mechanisms
for shutter control on special cameras. These are only a few
of the possible applicaions. Let us know your needs.

A copy of the Cannon Electric Solenoid Bulletin
— 34 pages of diagrams, data and photos of the
complete line will be sent free for the asking.
Address Department A-121, Cannon Electric De-
velopment Company, 3209 Humboldt Street,
Los Angeles 31, California.

Also manvufacturers of Electrical Connectors

CANNON EI.EC'I'RIC

Cannon Electric Development Company
3209 Humboldt St., Los Angeles 31, Calif.

Canadian Factory and Engineering Office:
Cannon Electric Company, Limited, Toronto

,U

ELECTRIC
REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK
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CATHODE RAY
TUBE SHIELD

For many years we have specialized in

the design and manufacture of magnetic
metal shields of nicoloi and mumetal for
cathode ray tubes in our own complete
equipment as well as for applications of
all other principal complete equipment
manufacturers. Stock types as well as
special designs to customers’ specifications
promptly available,

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
. _MASSACHUSETTS

(Continued from page 75)

one-hundred words per minute over

ordinary radio circuits disclosed M}'.

Lemmon. He expected an increase in this

speed with the new methods planned.
°

TBA Elections

R. POPPELE, secretary and chief
J engineer of WOR was elected TBA

* president at the annual meeting of
the board of directors held at the con-
clusion of the conference. lle succeeds
Dr. Allen B. Du Mont. Mr. Poppele was
also elected a member of the board of
directors.

Robert L. Gibson, assistant to the vice
president in charge of advertising and
publicity at the General Electric Com-
pany, was elected vice president; Will
Baltin was reelected secretary-treasurer
and O. B. Hanson, vice president of the
National Broadcasting Company, was
elected assistant secretary-treasurer. Mr.

Gibson succeeds lewis Allen Weiss as
vice president.
Three members of the TBA board,

whose terms of office expired, were re-
elected. They are Dr. Du Mont, Curtis
W. Mason of Karle C. Anthony, Inc,
and . J. Bingley of the Philco Radio
and Television Corporation.

AERONAUTICAL COMMUNICATIONS

(Continued from page 48)

hands behaving in essentially quasi-op-
tical manner, it became possible to dup-
licate them at relatively short geographi-
cal mtervals with little or no possibility
of serious interference. In addition, as
technical skill advanced, the number of
| channels available in such a band would
[increase markedly over what at first
[ scemed available. As the ability to in
|crease usable receiver selectivity in terms
of 1mproved transmitter frequency sta-
bility developed, separation between chan-
nels could be decreased, thereby yielding
additional usable channels in what at
first had to be left as guard bands be-
tween adjacent channels.

About 1941 1o 1942, fifteen frequencies
between 129 and 131.8 mc were assigned,
upon an approximately 500-mile duplica-
tion basis, to replace the single old 278 ke
ground-to-plane communication frequen
cyv. Each channel was separated 200 ke
Thus between frequency separation, geo-
graphical separation and  line-of-sight
transmission range limitations the pos
sthility of interference, so prevalent upon
the old single 278-kc frequency, were
virtually eliminated.

Under this plan an aircraft in flight
would call and work ground upon a fre-
quency of 140.1 mc. At the start, with a
few aircraft in flight, this single frequency
would probably serve adequately due to
limited aircraft transmitter range, geo-
graphical separation and the rule that
no aircraft should attempt to communicate
with an airport control station until within
10 minutes flight (presumed to be ap-
proximately 30 miles) of the airport.
With the inescapable tremendous expan-
sion in civilian flying which now seems
certain to foi:ow the war, this single
frequency will probably have to be ex-
panded to many more, since it is quite
conceivable that there may be many air-
ports within some 30-mile areas, not to
mention probable need of more than a

(Continued on page 90)
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When writing for infod ¢
mation please send con| '
plete engineering datd

Address Dept, X

HARC(
o

STEEL ‘
CONSTRUCTION CI‘.-;

Elizabeth 4, N. ||,

One model is available for o
phase monitoring with direc-
tional antenna systems.
and adjust.

more constant

Easy
Results

and
installation and maintenance
much simpler than with other
sampling methods.

to install
are

Another mode! is widely used |
for remote metering, giving )
antenna current at the antenna
instead of at the transmitter. i
Write today for more
information and prices.

a famous name in Madio

PHNS[]N

E.F. Johnson Co. Waseca. Mil
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(Continued from page 33)

tential police radio licensees in this met-
ropolitan region. The probable number
of transmitters, fixed and mobile, might
approach 10,000. Some of the local police
iradio engineers claim 500 potential po-
lice licensees within a fifty-mile radius
of New York city. Additional channels
{fwould -provide freedom from present in-
terference.
" In the Boston metropolitan area simi-
lar conditions prevail and similarly in
(ithe localities surrounding all large cities
1in the nation. There are, at present, 27
police radio systems within a 10-mile
radius of Boston and 60 stations within
Ra 20-mile radius. Thus it is evident that
ithe actual allocation of frequencies in
such an area is a problem for study by
competent engineers familiar with the
docalities in question. In almost every
instance these individuals will be found
to be the radio engineers for the police
departments operating in these areas.

l‘PGLICE COMMUNICATIONS

The congested area problem has come

rabout through no fault of the communi-
Jcations engineer. He has had to install
.ipolice radio systems into an inflexible
dizovernmental and police system. The in-
strumentalities of government, their po-
dice, fire, water and sewer systems, their
\izeography and their political and legal
J rganizations are all the product of dec-
hdes of growth. They are not flexible nor
‘ran they be changed to suit the needs of
wradio engineers. This condition is not
IHefended here but is mentioned because
it is a fact so basic in its implications
=ithat it is respected and no attempt to
srevise it is even suggested. The revision
i 'of the present governmental set-up is not
‘wp problem for the radio-communications
', >ngineer.

'Wire Facilities Inadequate

Since police radio systems must be en-
rineered to handle peak trafhc load; and
“llince their importance increases with the

increase in traffic and becomes paramount

Huring natural disasters, large conflagra-
ions and serious civil disturbances, when
ire communication. generally fails, it is
perative that some other means of
ommunication, other than that depending
pon wire lines, be employed. Examples
f such situations where ordinary wire
cilities were of absolutely no use to
he police and emergency organizations
are: 1938 hurricane in New England;
i_ocoanut Grove fire in Boston; Detroit
face riots; Port Chicago explosion in
California and the recent circus fire in
Jartford, Connecticut.

It is a well substantiated fact, sup-
worted by evidence in hundreds of cases,
that commercial wire facilities cannot
tandle emergency police traffic within the
lime factors involved nor can they supply
the area coverage necessary. The cost of
I wired system producing results at all

Empa‘rable to a radio-communications

ystem is practically prohibitive to the
ajority of police departments. Further-
hore, communication with moving vehi-
// les at great ‘distances is impossible by
eans of a wired system and lastly these
ired-communication systems are sub-
ect to many faults and failures and are
#harticularly vulnerable to weather, acci-
[te.ent, sabotage, etc.,, to which, radio. sys-
em are, to a large extent, immune.
|1 Throughout the midwest, south, south-
(Continued own page 78)

mproved

Conforming to Army-Navy requirements
for critical field conditions

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

In the laboratories beyond Sperti, Inc., tech-

niques have been discovered which permit

volume production of improved Hermetic
Seals at low cost, safeguarded by unique in-
spection methods.

Principal features of the improved Sperti
Hermetic Seal are:
1. Small, occupies little space, one piece, no other

hardware needed, simple and easy to attach. (Solder-
ing temperature not critical.)

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

3. Resistant to corrosion.
4. High flash-over voltage. Does not carbonize.

5. Insulation resistance, 30,000 megohms, minimum,
after Navy immersion test.

6. Thermal operating range—70° C. to 200° C. Will
withstand sudden temperature changes as great as
140° C.

Wire or phone for information, today. Give as
complete details as possible so that samples and
-] recommendations may be sent promptly.

\faﬂ X ;I & 2 N
RESEARCH, DEVELOPMENT, MANUFACTURING, CINCINNATI, OHIO
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STOP VIBRATION
GREMLINS WITH

BIRTCHER

STAINLESS STEEL - LOCKING TYPE
TUBE
CLAMPS

Where vibration is a problem,
Birtcher Locking TUBE CLAMPS offer
a foolproof, practical solution. For
ALl types of tubes and similar plug-

in components.

83 VARIATIONS

OVER TWO MILLION IN USE
Send for our standard catalog and

samples of corrosion-proof Birtcher

Tube Clomps.

THE BIRTCHER CORPORATION

Manufacturers of AIRCRAFT
and RADIO PARTS
5087 HUNTINGTON DR.

LOS ANGELES 32

(Continued from page 77)

west and western states,
police agencies not only make full use
of radiotelephone systems for communica-
tion to their police cars but must depend,
because of the inadequacy, as well as the
expense of wired facilities, almost entire_:ly
on the radiotelegraph for point-to-pomnt
communications. These radiotelephone
and radiotelegraph networks are highly
developed and handle hundreds of thou-
sands of messages yearly.

Cooperation Between Police

The modern criminal does not confine
his activity to one community, to one
city, or even to one state. As means
of superhigh-speed transportation are
developed it becomes more and more
necessary that communication between
police agencies be as fast, as dependable,
and as immediately available, as the
communication between the central sta-
tion and the police cruiser is today.

The criminal recognizes no houndaries
and, as a result, the police can operate

| within no rigid limits. Catching criminals

in a radio network woven by instructions
and information transmitted to radio-
equipped police cars, has become a matter

of minutes. Time is precious to the law- |

breaker—it spells the difference between
escape and capture to him. With the use
oi radio communication between patrol
cars and headquarters the criminal is.
many times, caught red-handed. Indis-
putable proof of guilt is frequently ob-
tained, when only circumstantial evidence
could otherwise be found.

In cases involving continuous pursuit
hy a police car in a metropolitan area it
is usual to rebroadcast the transmissions
from the car. Instructions change so
rapidly, as the cars speed past corners
and make turns, that no interruption of
these communications can be tolerated.
These pursuits sometimes last many
minutes and happen frequently. Since
continuous pursuits in metropolitan areas
in many instances lead out into adjacent
municipalities, it is well if that town
or city can direct their own cars to
help. This .requires separate channels.
Duplex operation is an urgent necessity
in large cities for prosecuting fresh pur-
suit.

Speedy, reliable radio communication
bhetween law-enforcement agencies makes
possible the direct apprehension of crim-
inals ; fast recovery of property; preven-
tion of crime; quick release of innocent
persons; prompt aid to the victims of
criminal activity and intent; a greater
degree of internal efficiency in the police
departments and in general, a more effec-
tive protection of life and property is
afforded the tax payer.

Present Status of Police Radio

At the present there are thirty-one
frequencies allocated between 1600 kc and
2490 kc for use by municipal and state
police radio stations. Assignment of these
frequencies is made within specified geo-
graphical areas, to municipal and state
police departments.

In the very-high frequencies the FCC
rules allocate a total of twenty-nine chan-
nels for use by state and municipal police
departments. The channels are separated
into four groups as follows:

Group A

30700 kc 31900 ke 33940 ke 37500 kc 39900 ke
31100 k¢ 33100 ke 35500 ke 39100 ke
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To Serve You Better

AN ALTERNATE SOURCE
of GENUINE BIRTCHER

TUBE CLAMPS
®

Prompt Delivery
|

We are fully licensed to manufacture
the complete BIRTCHER line of locking
type, stainless steel tube clamps. Orders
placed with us for prompt delivery using
BIRTCHER part and identification num-
bers will be filled at prices as favorable
as those to which you are accustomed.
All clamps will be identical with those
manufactured by the Birtcher Corpora-

tion.

SOtLE LICENSED MANUFACTURER
OF BINTCHERN TUBE CLAMPS

THE GEORGE §. THOMPSON

CORPORATION

5240 HUNTINGTON DR.
LOS ANGELES 32, CALIF.

Permaneat
MAGNETS

Thomas & Skinner

ALL SHAPES... ALL SIZES
Cobalt « Chrome ¢ Tungsten
Stamped, Formed or Cast.

ALNICO .

{Cast or sintered, under G. E. license}

Also: LAMINATIONS for output trans-
formersofhighestpermeobility.Stand-
ard stocks in @ wide range of sizes for
Audio, Choke, Output and Power
Transformers. Write for dimension
...TOOLS .. .DIES . ..
HEAT TREATING.

sheet,
STAMPINGS . . .
44 YEARS' SPECIALIZED EXPERIENCE

Thomas & Skinner!

cO.

Indianapolis 5, Ind

STEEL PRODUCTS
1113 E. 23rd St ,
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Group B

31500 ke 35900 ke 37900 ke
33500 ke 37100 ke 39500 ke

Group C

10580 ke 31780 kc 33780 ke 35220 ke 37780 ke
10980 ke 33220 ke 35100 ke 37220 ke 39380 kc

Group D
5780 ke 37380 ke 39180 ke 39780 ke

Groups A and B are available for
ssignment to land and portable munici-
al and state police stations. Portable
nd portable-mobile stations may be
uthorized to operate on the same fre-
uency as that assigned to the land sta-
ion with which their communications
re coordinated. Groups C and D are
vailable for assignment to municipal and
tate police mobile and portable-mobile
tations, respectively.

There are at present three medium fre-
Juencies and six high frequencies allo-
‘ated for use by zone and inter-zone
jolice stations:

804 ke Calling 5195 ke Calling
1808 ke  Working 7480 k¢ Day only
(812 ke Working 7805 k¢ Day only

35 ke Working 7935 ke Day only

140 ke Working

There are also seven frequencies in
1e 116- to—ll9-megacycles band and one
requency in the lSS-megacycle band,
llocated to the police service and avail-
‘ble for assignment on an experimental
asis only.

| {The new FCC reallocation proposals
srovide for 56 channels in the 30 to 44-mc
ands. The 152-156-m band was also as-
Wigned to this service.]
1 Up to June 30, 1944, the FCC had
icensed 1906 municipal-police stations,
52 state-police stations, 88 zone-police
tations, 31 interzone-police stations and
12 experimental Class 2 police stations.
"he number of transmitters licensed, up
'o the same date, including fixed, port-
able and portable-mobile stations, were:
Mumcxpal police, 15,014; state police,
844 : zone police, 93; inter-zone police,
'.'2; and experimental, 72.
3| Generally speaking, police departments
bthould operate a separate and distinct
lommunication system and should be al-
ibcated specific channels for their ex-
bilusive use. This conclusion is predicated
il ipon several important factors:
| (1)-—Peak loads occur in every one of
the police services, whether in communi-
Mation with moblle units or in point-to-
toint communication. Peak loads must be
iionsidered as an important factor in al-
heating frequencies to the police service.
IDther emergency services, such as fire
lepartments, transit companies and public
atilities, frequently experience peak mes-
hage traffic conditions at the same time
s the police departments as say, a mul-
iple alarm fire in a downtown district
ir a great natural disaster, hurricane,
Ltc.
When such an emergency arises, all
lafety and police agencies must act
bromptly and efficiently. The police de-
Partment must control the traffic on the
way to, and at the scene of, the trouble.
'{f a ﬁre, the fire department must co-
brdinate its forces for the prompt ex-
linguishing of the conflagration, the
tlectric power company must get an

Jfive wires and the transit company will

brobably wish to notify its vehicles of

Fe-routing and schedule changes

! There is always congestion of vehlcu-
ar and pedestrian traffic at a fire ‘and

(Continued on page 80)

RADIO SPEAKERS
/m /4 aﬁﬁ/&'ca/t’ona

Recently expanded production facilities
combined with complete engineering ‘‘know-
how'' enable Consolidated Radio Products
Co. to supply the finest radio speakers
available. Speakers can be furnished in the
following ranges:

Dynamic Speakers from 2 inches to 18 inches

Permdnent Magnet Speakeu from 2 mche:
Headsets < !

 IRANSFORMERS

Consolidated Radio is also a nationally

known manufacturer of small and medium

transformers including Pulse Transformers,

Solenoid and Search Coils.

Engineering service is available to design
transformers and speakers for special appli-

cations, or to your specifications.
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e (Continued from page 79)

-+ 1 | the police must relieve this situation at
" | | once or it will seriously hamper the
| | response of the fire apparatus as well as
| | contributing to heavy damage and pos-
sible loss of life.

Other conditions where peak message
traffic occurs, not only in the police de-
partment but in other agencies as well,

PROVIDE DELAYS RANGING == ?Jfge""‘Jffad%‘,fbl?rio‘ii‘hé}g;?giig&‘i?f&r%
FROM 1 TO 120 SECONDS [ S inetiiagumitasegreriots

situations the number of messages re-
quired to be transmitted by each agency
alone may seriously overload its facilities.
. | Consequently, to attempt to transmit them |,
i | all over one radio-communication system |
is obviously inadequate and futile.

(2)—The operating personnel of one |,
service should not be required to give or

Other important features include:—

1. Compensated for ambient temperature
changes from —40° to 110°F.

2. Contact ratings vp to 115V-10a AC.

|
3. Hermetically sealed — not affected by al- " )i receive orders from another service. The }A’
titude, moisture or other climate changes . . . - A : dissimilarity of operating methods and |
Explosion-proof. STl | terminology are such that serious and |
) it DELAY @ vital errors are apt to be made. Radio
4. Octal radio base for easy replacement. ¥ RELAY & operating personnel familiar with the pro-
5. Compact, light, rugged, inexpensive. Bl 1} |ESY o cedure of their own service and accus-
; tomed to executing orders issued in a
‘6. Circuits available: SPST Normally Open; familiar manner will act as an efficient
SPST Normally Closed. communication service, which cannot |
\ N otherwise be achieved.
WHAT'S YOUR PROBLEM? Send for "'Spe- It should also be recognized that the
ciol Problem Sheet’ and Descriptive fact that a police department has a police |
Bulletin. wire telephone system, if installed in a |,
. ; municipality, has nothing to do with the |
__ AMPER,TE c 561 BROADWAY ’ departments need for a radio-communica- |’
i ; « NEW YORK 12, N. Y. i : tion system.
In Canada: Atlas Radie Corp.. Ltd. . [ with heater wound 3 Police departments are_usually notified |
560 King St. W., Toronto _directly ‘on blade of an emergency by public telephone and |
. SR upon receipt of such messages, they go
i Foptac i Ehacie — | into action and radio becomes immediately |
- ) - ___ | an 1important part of the police com-
munication system. Mobile units on !
patrol often call in information of per- |
tinent character with regard to sus-/|
, piciously acting automobiles or persons
GINE and receive instructions at once as to
) ' the course of action they are to pursue. |
' , amnn There are some instances of small, .
isolated rural communities where the "
A Y C d W‘ th maximum peak message load may never
l'e Ou OnC el'ne 1 reach the point where the radio com-|
munication system is overloaded. In these|’
YOUR POST WAR FUTURE = rare cases a coordinated communication|
system, comprising both police and fire|
departments may be desirable, both from| a
. . an operating and an economic point of|
:tomf:::::tlur'il;l?e::i(:n:l ;&heRl::::n:t:i(:::::’lr?;:::: We need the following personnel! Men ivr:ev:;lch}{g.w(e:;::;.[u;iittheisﬁ;e der;;aré?le:;: .
"h°f‘° & T°'_°¢.'fph c°'p°f‘“i°“ with its multiple | 31" ::::m::::m“ or recent gradu- organized mutual akiynetworlgaoperaﬁ:m-
business activities extending to all parts of the @ ENGINEERS within a fire district, it should then, have|
civilized world, will accept applications from ELECTRONICS its radio comumunications operating omn|
experienced men for immediate employment with ELECTRICAL the fire department frequency allocated|
almost limitless post war possibilities. These RADIO to the district or it should cooperate with !
. . . MECHANICAL . el g
positions should interest those with an eye 10 CHEMICAL other small adjaceut communities and;
the future and whose interest lies in forging TRANSFORMER DESIGN | operate the ﬁre service on a common ﬁre'DTO
ahead with this internationally known organiza- @ SALES AND APPLICATION frequency with them. g
tion whose expansion plans for post war are of ENGINEERS I
great magnitude covering all types of radio and ng']sclglﬂﬂss Economic Factors i
telephone communications. Advancement as rapid DRAFTSN?EN e
as ability warrants. Majority of positions are TOOL DESIGNERS The extremely large investment byjj
located in the New York areal TECHNICAL WRITERS police agencies all over the country ir l
radio transmitting and receiving equip- M
ment would render it highly uneconomica. s
. to initiate any large scale changes oi
LOOk Ahead Wlth Federal .’ frequency allocation. : '
While the general trend of police radit "
If inconvenient to apply in person, write letter in full, detailing installation is toward the higher fre fic'l
about yourself, education, experience, age, etc., to Peisonnel Manager. quencies there are some localities, whict hal
becau.se. of geographical situation ant y
FEDERAL TELEPHONE & RADIO CORP. peculiarity of terrain to be covered, ref
quire the use of low frequencies and thei
39 Central Avenue attendant propagation characteristics tifl
EAST NEWARK NEW JERSEY \
19:4}{. A. Friede, CoMMUNICATIONS; Septe
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' adequately service their area. Such locali-
ties are common in California, New
| Hampshire and other states having moun-

' communication must be maintained.

As present equipment becomes obsolete
in the metropolitan areas and in munici-
palities it is expected that it will be re-
placed with veryhigh, or ultrahigh-fre-
quency apparatus. Some municipal radio
equipment is already operating very
satisfactorily in the region near 118 mega-
cycles.

Any proposal to move police and emer-
gency services from their present location
to parts of the radio spectrum where the
| propagation characteristics are radically
different must be spaced over a long
period of years and should be regarded as
a last ditch expedient only.

| Allocation Needs

Panel 13, of RTPB, requested that
( police agencies be allocated 31 channels,
8-kc wide, between 1601 and 2490 kc for
{radiotelephone use. These medium fre-
yquencies are, as previously noted, urgently
needed in special cases of geographical
location and over difficult terrain, where
the propagation characteristics of these
frequencies espeecially fit them for solving
 the communication problems at hand.

In the 30- to 40-megacycle region a
‘total of 86 channels, 40-kc¢ wide, were
prequested as the minimum number neces-
ysary to relieve the terrific congestion in
ythe crowded metropolitan areas. A num-
iber of state wide police agencies are now
tusing channels in this region for point-to-
'point service also.

In the higher portion of the radio
ispectrum, above 100 megacvcles, the
ipanel requested 122 channels, 50-kc wide,
between 116 and 156 megacycles. This will
ipermit many municipalities to move from
ithe densely crowded lower frequencies
land attain more favorable operating con-
iditions with no loss of efficiency in serv-
Jicing their areas. The possibility of skip
linterference at these frequencies has been
found, in over eighteen months of ob-
Iservation, to be virtually non-existent.

T A band of frequencies 10 megacycles
Hwide, from 320 to 330 megacycles, was
Halso requested for miscellaneous police
duse and experimental communication. It
lis not expected that this region will be-
Jlcome immediately useful but it was
“thought advisable, in the light of certain
“Yrestricted information, to reserve some
‘ichannels in this region for police use.

Il Certain other channels near 600 mc;
41200 mc; 2400 mc-; 4800 mc; and 9600 mc
Iwere requested. These requests are new
iproposals and were not in the RTPB’s
ischedule of frequency assignments. The
fvalue of these channels will remain prob-
flematical for some time.

The proper perspective for viewing the
ineeds of the law-enforcement agencies of
sithe country for adequate radio-communi-
fication facilities can be attained by placing
ipolice radio services in their proper
sicategory as the nation’s wmiost imuportant
dpublic service organization.

. Police departments need adequate com-
Mmunication facilities, not just emergency
facilities. This is necessary and essen-
gtial to the operation of the police depart-
AMiments if they are to render adequate serv-
dlice to the public in police protection. In
Mithe final analysis, it is to the adequacy
fand efficiency of the radio-communication
fisystems of the police departments to which
A we must look for the promotion of public
Isafety and the protection of property.

| tainous regions within which police radio |

YOURS for SUCCESS
in 1945

‘ Success in our fight for freedom
and in production at home. Merit
transformers will be serving on
both fronts . . . in the weapons cf  §
our Army and Navy and in the

development of new products for k.

postwar use.

T [

1.8 |-

MERIT COIL & TRANSF

4427 North Clark St. Long Beach 6311  CHICAGO 40, ILL.
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RESISTIVE NETWORKS

(Continued from page 73)

in terms of the mathematical- base, e
These series in terms of € are

1 1 1 1

= fun= s s (1)
¢ +1'+2'+3! 4!

o’ o o
=146+ '+—'+:‘—'+--- (2)
92 93 el
gt0=1-04+—~-—+——-... (3)
2! 31 4!

The value of theta, ©, as used in this
paper is found from the definition of the
power ratio which is given i terms of a
factor, k. This 1s

k*=W/w = g% 4)

The number of decibels gain or loss
of any network on a power transmission
loss basis is found by taking ten times
the logarithm to the common base, 10,
of each side of the equalities in equation
4: hence

db =10 Logiw k*= 10 Logm (W/w)
= 10 Logwg®® (5a)
or
db = 20 Logiok =10 Logm (W/w)
=209 Logm 80 (Sb)

Where: W = power input to the net-

work, and w = power delivered to the
load.

The common logarithm of the
mathematical base, e =2.71828 . . . is
043429 . . . , therefore 50 may be
written
db = 20 Logick = 10 Log1o(W/w)

= 8.685889 0 (5¢)
or
6 = (.115129 % No(db) (6a)
also from 35a
6 =1ogk (6b)
€

Calculations of the functions gf and g
given by equations 2 and 3 for wide
ranges of the variable and for small in-
crements of the angle, ©, were obtained
by interpolation from Tables of The Ex-
ponential Function, €, by the Federal
WPA for the City of New York, spon-
sored' by the National Bureau of Stand-
ards, Washington, D, C.

The hyperbolic sine and cosine func-
tions (written, sinh and cosh to dis-
tinguish them from the well known
trigonometric sine and cosine of circular
fuctions which are usually written sin
and cos), are defined in terms of equa- |
tions 2 and 3 as

&9 s 8—0
sinh @ = = (7a) |
2 i
and
e ¢
cosh ©® = ——2——- -0 (8d)

From these two equations, by addition
and subtraction, there results

cosh © 4 sinh © = ¢f (7b)
and
cosh @ —sinh © = g-¢ (8b)

The sinh and cosh functions of the tables
in part II were calculated from equations
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tanh, was obtained from the relation
¢f—g?9 sinh®

tanh 6 = — = (9a)
e9+¢e0 cosh©

From 7b, 8b and 9a

cosh © 4 sinh ©

e — 820

cosh © — sinhi ©
1+4+tanh© coth© 41
1-tanh© coth® —1

The double angle functions were ob-
tained by change of the variable © to 20
and the definitions as given.

The half angle functions were found
from the relationships existing ‘between
the sinh and cosh functions of a whole
angle, namely,

(<) cosh© -1
sinh — = —_—
2 2 (10)

e J'cosh 0 +1

cosh — =
2 (1)
o) cosh©—1
tanh — = J e
2 sinh © (12a)
or
<) " sinh ©
tanh — = ¢4 —————
2 cosh © 41 (12b)

The double angle functions used were:

sinh 26 — 2 sinh © cosh © (13)
cosh 2@ = cosh® © + sinh* © (14a)
or
cosh20 =2cosh*0 -1 (14b)
or
cosh26.=14 2sinh* 0 (14¢)
sinh2 6
tanh2© = (15a)
cosh26
or
2tanh © ‘
tanh2® = — (15b)
1 4 tanh?©

The reciprocals of the various func-|

tions in equations 7 to 15 were taken,
and these are defined as

hyperbolic cosecant,

1 2
csch® = = . (16)
sinh® gf-¢?

hyperbolic secant,

1 2
sech © — = — 17)
cosh® gf 4 ¢?

hyperbolic cotangent,

1 ef +¢?
coth® = = (18)
tanh® gf-gf

The half~ and double-angle reciprocal

gone to war . . .

ditions.

job required of them.

tions.

problems.

(Continued on page 84)

: 565 PAVILION AVE
KEs

THOUSANDS of these coils have
in the far corners of the earth . . .

under the sea and in the sky . . . under the worst con-

Imagine . . . six miles of hair-size wire in a coil suddenly
lifted from a jungle temperature of 120°F to a rarefied
atmosphere of —40° F and "taking it" day after day.

Only experience can wind coils like these . .

Their use cannot be told but statistics may be interesting.
In producing this one type of coil for the Army and Navy
we have consumed one-half million miles of wire . . .
The machines used in wind-

ing them have turned 3 TRILLION, 360 BILLION revolu-

136,000 pounds of copper.

We hope soon to be able to put some of this production
capacity and experience to work on YOUR postwar

COIL SPECIALISTS SINCE 1917

0.COIL co.. INC: . ¢

. to do the

PROVIDENCE 5, R 1.
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Radio and Electronic
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Equipment

from America'’s leqding
m_anufacfurers,!

CAPACITORS
RESISTORS
TRANSFORMERS .
RELAYS
TUBES
TEST EQUIPMENT
...and 1001 others!

o get it to you as fast
::r;o::iil’e. qWe‘ sp_eeialixe in Io'-‘
cating hard-to-find items. We ea'
advise as to the eﬂec.hveness ;-
substitutes. We can discuss fee‘"‘
nical and priority problems wi
you. HARVEY, with 18. years exp-
erience in the field, is now, O%
always, your safe bet.

- f
]

Telephone Orders, o LOngacre 3-1806

TETITTTIY

103 WEST 43rd ST., NEW YORK 18, N. V.
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(Continued from page B3)

functions of equations 10 to 15 are
written in similar manner.

The squared functions were obtained
cither directly by squaring the value of
the function itself, or from derivations
of the definitions, from which were found

cosh?® —sinh* © = 1 (19)
sech®© 4- tanh® @ =1 (20)
and

coth? © —csch*0 =1 (21)

Through the relationships given in Sa
and 5b of

k¥ = g% (22)
and
k=gl (23)

1 conjunction with equations 5¢ and 00,
the comnplete mterrclatedness between the
network transmission power loss, the
parameters or clements of the network,
and the Hyperbolic frunctions of a Real
Variable was established.

A system or symbolical notation was
then set up which would further com-
press the relationships between the para-
meters of the network and the terimmnat-
ing impedances. This notation makes
use of the upper and lower case English
letters only without either sub or super-
scripts. A choice was made arbitrarily
for assignment of basic functions involv-
ing the full, double and half angles for
both hyperbolic and exponential func-
tions. These were denoted symbolically
by upper case or capital Enghsh letters,
for example A =sinh®, B =cosho,
C = tanh O, ctc. Their reciprocals were
assigned the same letter in the lower
case or smadl English letters; thus,
a = csch ©, b =sech ©, ¢ = coth 9, etc.

Identitics between the symbolical, ex-
ponential, algebraic and hyperbolic forms
are shown by the headings at the top
of each column throughout the tables.
Thus, with the multiple headings given,

' all of the transformations from one form

to another for any function are given
without reference to any text material.
For those who prefer to deal with power
ratios equal to or less than unity, an
additional relationship may be written for
each heading by substituting k=1/r.
For example, in the heading involving the
hyperbolic sine of the angle, there re-
sults the identities, A =sinh® =
(*~1)/2k = (1 =1 /2r = (20 -1) /2¢9.

APPENDIX 1l
Gudermannian Functions

Tables of the natural trigonometric
functions are usually available from the
pages of nearly every electrical, radio or
mathematical handbook, whereas tables
of the hyperbolic functions are seldom
found except in special books or treatises
rarely available to the average engineer.
Most of the tables on hyperbolic func-
tions have too large an interval for the
argument of the angle and are not
carried out to enough significant places
to be of value for accurate work.

A relationship, well known to mathe-
maticians, but unfamiliar to the average
engineer, exists between the numerical
values of the circular and the hyperbolic
functions. These relationships are im-

wWWw.americanradiohistorv.com

Premax Antennas
The same type of dependable Tubular

Metal Antennas . . . the Premax type
now used by the Armed Services . . .
will be available for commercial use
when VE-Day comes. Get particulars on
the antenna you will need.

emax FI‘OD/LJClS

Division Chisholm-Ryder Co., Inc.
4501 Highland Avenue, Niagara Falls, N. Y.
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@ Printing guaranteed not to wash
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WRITE DEPARTMENTY C, eguess
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|portant, convenient and casily applied in
Practice. '

If the angle or argument assumes
ivalues between zero and infinity, the
‘hyperbolic sine, sinh©, assumes succes-
isive values between zero and plus in-
|finity just as the circular tangent, tan a,
‘does when a is varied from 0 to 90°.
IThe hyperbolkc cosine, cosh ©, assumes
|values from one to plus infinity like the
icircular secant, sec b, and the hyperbolic
itangent, tanh ©, assumes values from
Jzero to unity in the same manner as the
circular sine, s c.

Each of the hyperbolic’ functions give
only singly periodic values, and therefore
there must be some single value of the
icircular angles, a, b, and ¢ which corre-
sponds to a particular value of O, such
ithat,

15inh ® = tana ey
icosh ® =secb (2)
iand

‘tanh ® =sinc (3)

|Squaring each side of equations I and 2,
anld using 19 from Appendix I, we ob-
tain,

sec®b-tan®a =1 4)
remembzering that, secb =1/cosb and

ftana =sinafcosa, 4 becomes, after
‘clearing of fractions,
cosa=cosb (b)
ar
a=b ‘ (6)

In a like manner, using 2 and 3 with
jequation 20 from Appendix I, and re-
membering that cos?b + sin*b:=1, after
isimplifying, we have

=sinc = sinb (7>

or

“‘c=bH (8)

thence, from 6 and §,

fa=b=c=g 9
The angle ¢ is called the Guder-

Ymannian of ©, and is written

do = gd® (10)

Therefore, the set of relationships may
now be written for the circular and
|hyperbolic functions which show _their
llinter-relatedness, as

Isinh® =tangd ® =tan ¢ (11)
dcosh ® =secgd ® =sec g (12)
litanh © =singd © =sino (13)
tcsch©® = cotgd ©® =cot o (14)

isech ® = cos gd® = cos ¢ (15)
flcoth® =cscgd® =csco (16)

As an example of the application of
{|these relationships, for 10 db, from table
1, part I, © =1.15129; and from table 2,
fipart I/, sinh ® = 1.42303. From 11, this
|lequals the tangent of the Gudermannian.
' From a table of natural or circular trigo-
| nometric functions, ¢ = 54.902°. Using
ll equations 12 to 16 inclusive successively,
i from the table of circular functions of a
F 54.902° angle, the hyperbolic functions of
il the circular angle © = 54.902° are found
fito be:

i cosh 6 = sec p=1.7392
i tanh © = sin ¢ = 0.81817
(Continued on page 86)
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Performance

Comco Receiver

MODEL 132

Frequency Range:

100 — 1566 Mc.

Image Ratio:

300 to 1 (50 db.)
at 100 — 128 Mec.

100 to 1 (40 db.)
at 128 — 1566 Mec.

AV.C. Action:

Constant within 8 db.
from 100 microvolts
to 100,000 microvolts

Sensitivity:
7.5 microvolts 30%
modulated for 6 mw.

output

Signal-to-Noise:
13 db. at 7 microvolts
Input 309% modulated

Comco Receiver
MODEL 82-F

Frequency Range:
2.0 to 8.0 Mc.

Image Ratio:

50,000 to 1 (94 db.)
at 2.5 Mec.

55,000 to 1 (95 db.)
at 3.6 Mc.

45,000 to 1 (93 db.)
at 4.8 Mec.

10,000 to 1 (80 db.)
at 6.5 Mc.
AV.C. Action:

Constant within 3 db.
from 10 microvolts to
1 volt

Sensitivity:

3 miecrovolts 309 mod-
ulated for 50 mw.
output

Signal-to-Noise:
9 db. at 3 microvolts
Input 30¢% modulated

THE radio telephone receivers illustrated above are
of the fixed tuned, crystal controlled, superheterodyne type, for
aeronautical ground stations, airport control towers, police
radio stations or point-to-point service.
We invite your inquiries as to use of these receivers in con-
junction with your present or post-war planning. Our facilities
are at your service, whether you need complete transmitters,
receivers, or some electronic component which we can help

design and manufacture for you.

COMMUNICATIONS COMPANY, Inc.

Manufacturers of Radio and Electronic Equipment

CORAL GABLES
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STAYS

ON THE SPOOL

SURCO-AMERICAN

PLASTIC TUBING

. . . holds its round shape, layer
by layer, all the way from the
core to the outside of the spool,
whatever the size of the tubing.
Surprenant’s specially constructed
spools, pre-winding treatment, and
the method of winding are exclu-
sive features.

Our own formulations are lab-
oratory tested to meet every pos-
sible condition and specification,
as for example: high frequency,
non fogging clear tubing with a
low power factor—or non fogging
tubing either clear or in any color
with temperature resistance from
80°F to plus 295°F—or non fog-
ging tubing, clear or in any color,
also temperature resistant, with
dielectric strength which averages
1500 volts per mil. thickness—or
tubing especially resistant to abra-
sion—or semi-rigid tubing—or a
nylon formulation. These are but
a few. Ask us to match your own
specifications.

. ""Surco-American” tested prod-
ucts also include plastic insulated
wire, #12 to #48 AW.C., insul-
ating tape, and special tubing.
Request complete technical data.

Address Dept. L,

Surpbenand

INSULATION CO.
84 Purchase St., Boston 10, Mass.

ELECTRICAL

(Continued from page 85)
csch ® = cos ¢ = 0.70275

sech © = cos g = 0.57497

and
coth 8 = ¢sc g = 1.22223

Ihese values were tound by use of
Mathematical Tables by H. B. Dwight
These tables are well suited tor this
purpose as the sin, cos, tan and their
recinrocal functions are given directly
in hundredths of a degree. This makes it
possible to check the hyperbolic functions
of the tables or those found elsewhere
to an accuracy as great as that of the
circular functions, which are usually
carried to about fve significant figures.

The importance of the Gudermannian
function is that given any single hyper-
bolic function of a real variable; all of
the remaining hyperbolic functions may
be obtained directly using the relation-
ships shown in equations 1 to 16 from
a common trigonometric table of circular
functions.

Although, in this series of articles, all
of the desired hyperbolic functions are
given directly in the tables for relatively
small increments of the variable, 6, there
will be instances when the interpolation
of some function will give greater ac-
curacy than another one. In these cases,
the Gudermannian is particularly useful.
By this, it is implied that for any spe-
cified loss, if the incremental changes
either side of that chosen loss are not
approximately equal or linear for any
desired function, it would be more ad-
vantageous to choose another {function
entirely which was more linear in the
desired range of loss. Then, by use of
the Gudermannian Function, the actual
desired hyperbolic function can be found
to a much greater degree of accuracy.

The inverse operation of finding the
natural trigonometric functions from
tables of hyperbolic functions can of
course be done, but the occasion would
seldom arise in network design to use
the  Gudermannian  Function in  this
mainner.

APPENDIX 11l

[Data on L-taper networks, types 2
and 3, are presented in this appendix.
Figures referred to appeared in Part
1, October, Communications.]

°
L-Taper Network, Type 2

This is an impedance-transforming net-
work matched by a terminating image
impedance at the shunt end only and is
shown in Figures 9 and 10, on a full and
unit impedance basis, respectively.

Assuming a zero-impedance generator
delivering unit current into the unit im-

pedance through a unit external im-
pedance, referring to Figure 10, the
power ratio is

Vi + s?
P./P:= s? (39)

4

where wi=w/z and s*=7Z/z.
k* = P./P2,

vy - s? v
k= S—Ss 1+——)
s? Z

From 40, we may solve for the unit im-
pedance and get

Since

(40)

w1 =v/iz=s(k-5s) (41)

86 o COMMUNICATIONS FOR JANUARY 1945

wWwWw.americanradiohistorv.com

Specialists
in...

FEATHER
EDGING

COPPER
MACHINE
PARTS

on RADIO
TUBES

Why not try us?
s

We also do plastic injection
molding up to & ounces

ARPIN PRODUCTS, Inc.

422 Alden St, Orange, N. J.

CONPOUNDS

INSULATING and WATERPROOFING

of ELECTRICAL and
RADIO COMPONENTS

Also for

CONTAINERS and PAPER
IMPREGNATION

FUNGUS RESISTANT WAXES

ZOPHAR WAXES and COMPOUNDS

MEET ALL ARMY AND NAVY
SPECIFICATIONS

Inqulries Invited

ZOPHAR MILLS, INC.

(FOUNDED 1846)
120 - 26th ST., BROOKLYN, N. Y.
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| The transmission loss of this type nect-

), \ S—

| from which, the full value impedance 1s

. are equal, Z=1z, or s=1. Then equa-
tions 40, 41, 42, 44, 45 and 46 become,
k=14 v/Z (47)
viz=k-1=N (48)
v=z(k-1) = Nz (49)
w/z=k/(k-1) =m (50)
v= z(k-1)=mz (51)

v=28(k-s) (42)
The matched imput impedance from
Figure 10 is
wa(v, 4 §°
= - 3 l—-———l (43)
vidw,+s’

Eliminating va from equation 40 and 43,
the unit impedance is found to be

w, = w/z = ks/ (ks — 1) =s/(s-r) (44)
from which

w = zks/ (ks = 1) = VZz/(s-T) (45)

work is, from 40,
db =20 Logw[s(1 + v/Z)]

When this network is matched on its
shunt end and the terminating impedances

(46)

and the transmission power loss is
db = 20 Logw (1 +v/Z) (52)
Minimum Loss for L-Taper Networks
of Type 2

For a match of impedances to exist on
the low impedance side and at the same
time have minimum loss, this can only
occur if the series arm equals zero; hence
from equation 42,

v=zs(k-s)=0 (53)

from which, we obtain the condition for
minimum transmission power loss that

k=s. (35)

This is the same condition for L-taper
networks of Type 1 to have minimum
loss. Only in this case, the network has
degenerated into a simple shunt-impedance
having a value of

w=zk/(k-1) = akz/2
where a = Csch 6 =2k/(k-1).

(54)

L-Taper Network, Type 3

This type of network is commonly re-
ferred to as an impedance matching pad,
and is used to transform impedances on
a matched basis so that no reflections
take place at either of the junctions of
the terminating impedances and the net-
work. It is matched on an impedance
basis at both ends by the terminations,
and is shown on both a full and a unit
impedance basis in Figures 11 and 12,
respectively. From Figure 12, we may
write for the image impedances,

vi (wi+1)

s? = (55)
V1 + Wi + 1

and
wi(vi+4s?)

1= (56)

V1+W1+S'

(Continued on page 88)

48-page Cata-
5 1oguedesc_ribes
Insuline’s V“?‘
line of Radio-

B\ Electronic
S  products.

CORPORATION OF AMERICA

INSULINE BUILDING - lONG ISLAND CITY, N.Y.

Eud /4le Yes, Insuline is

proud to announce it. For today, more
than ever, our Armed Forces are ur-
gently calling for sustained effort and
greater production of Radio - Elec-
tronic Products.

It is the duty of all of us to render ex-
ceptional performance—and to sus-
tain it consistently with every ounce
of our strength until the great job is
done.

That is why we look upon our 2nd
Army - Navy Award as a renewed
challenge, saying: “Back up our fight-
ing men...Give them the material
strength with which to implement
their fighting hearts!”

Again we shall answer this
call with stepped-up pro-
duction...with new records
of exceptional perfor-
mance worthy of the trust
placed in us by the Armed
Forces.

WRITE FOR OUR CATALOGUES
describing the extensive ICA line of
Radio-Electronic Products. as well as
the organization and facilities be-
hind our records of exceptional per-
formance for the armed forces.

wWWwW.americanradiohistorv.com
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ATTENUATORS

= TECH =

I LINCOLN STREET
JERSEY CITY 7, N. J.

(Continued from page 87)

where vi = v/z and w1 = w/z.

Eliminating w; from this pair of equa-
tions, and solving the resultant for the
series impedance,

vi=v/z=sV(s-1)= \/s_”(s"'—lij (57)
or :

v=1zsV(s’-1) =VZ(Z-z) (58)

Eliminating vi from equations 55 and 56,
and solving the resultant equation for the
shunt impedance, we obtain,

wi=w/z=sN(s*~1=2Z/v=Z/NZ(Z-7)

(59) |
or
w=7s*/Vs¥s'-1) =Zz/v=2Z2/NZ(Z~-2)
(60)

Thus, it may be seen that the element
values in this type network are a func-
tion of the terminations only.

This network is a special case of a
so-called minimum loss T-network. When
the T-network {fulfills this condition, it
has been degenerated into a L-taper net-
work of type 3, and is accomplished by
allowing the element adjacent to the
smaller impedance to be reduced to zero.
This element may conveniently be repre-
sented by hyperbolic functions, and is
u—1z (Cothé—-sCsch6) =0

—cz—asz =10

(6la)
(61b)
when the minimum transmission loss con-

dition is applied. From 61, a most useful
relationship is obtained, that 1s

s = Cosh® =B, or (6lc)
s*= Cosh*6 = I (61d)
and

8 = Cosh's (6le)

where

a=~Csch8=2k/(k*-1) =1/Sinhé;
c=Coth=(K*-1)/(k*41);
s?=7/z =Cosh®>6 = E,

and
s =Coshé =B = (k*+4 1) /2k.
Substituting 6Id into equations 57, 58,

50 and 60 respectively, we find

1
the unit series impedance, vy = — Sinh 2 4

1 e
— G =VZ/zSinh8 = As

(62)
2
z
the full series impedance, v —— Sinh 24
A
G =VZzSinh @ = AVZz (63)
2 Z
the unit shunt impedance, w;=2—Csch2 9
z

= 2sg = \/7/; Csch9=as (64)
(Continued on page 89)

L

COPPER TUBING
CONCENTRIC LINE

Standard stock sizes Include
5/16", A", Y, |I-%'" and 2-%".
Other sizes can be manufactured
on special order. Johnson concen-
tric line is accurately designed for
uniform impedance and manufac-
turing methods insure accurate
diameters of both outer and inner
conductors and maintenance of
spacing ratios within close limits.
Insulation is Alsimag 196,
conductors are pure copper, and
special manufacturing techniques
at joints insure lower losses.

Complete lines of fittings,
gauges, valves, expansion joints,
and gas equipment are “lso
available. Write today for
recommendations and prices,

A\
JOHNSON

a ﬁamous name in Radio

mechanical requirement.

2460 W. GEORGE STREET
CHICAGO 18, ILL.

JONES 500 SERIES
PLUGS AND SOCKETS]

Designed for 5,000 volts and 25 amperes.
All sizes polarized to prevent incorrect
connections, no matter how many sizes used on
a single installation. Fulfill every electrical and
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 comrlete information. Write today.

HOWARD B. JONES CO.
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NEWS BRIEFS

{RE CHAPTER FORMED IN

~EDAR RAPIDS

he IRE has approved a Cedar Rapids, Jowa,
ection.  About 10 will be members of the
ew section. Temporary officers of the section
ire: Chairman, T. A. Hunter, Collins Radio
"n., and Becretary-treasurer, John A. Green,
“ollins Radio Co. The area in the section in-
ludes thirty counties in lowa and two coun-
ies in Illinois.

*

w. L. NELSON‘ JOINS ANDREW

ilbur L. Nelson has become mechanical de-
ign engineer of the Andrew Company,
9. Mr. Nelson was formerly with Western
“lectric,

BURLINGTON R.R. TO EMPLOY RADIO

[he Chicago, Burlington and Quincy Railroad
's preparing to install a radio communications
Lystem to direct switching operations in its
“hicago and other large yard terminals, as
.oon as the FCC assigns frequencies, U-h-f
~quipment made by the radio division of Ben-

lix Aviation Corporation will be used.
»* * *

\FARADAY ELECTRIC BUYS HOLTZER-
\CABOT SIGNALS UNIT

I'he Holtzer-Cabot Electric Company, Boston,
as sold its signal systems department to the
Faraday Electric Corporation, Chicago.
. Included in the sale, which involves no sale
r exchange of eapital stock, are the company’s
hatents om signal systems, its signal-systems
nventories and movable tools used in the
"nanufacture of this equipment.
" The Holtzer-Cabot Company will continue to
\manufacture fractional-horsepower motors, and
Imotor generators. In August,
hany became a wholly -owned _subsidiary of
‘Commercial Investment Trust Corporation, of
New York. . e x

URAQ AWAITS TELEVISION

, ISAYS RCA DISTRIBUTOR

~ lmitter,

Bayid Hafidh of Hafidh Al-Kadi, RCA Victor
\ Hjistributor in Iraq, reported recently that tele-
lvision is one of the developments of modern
ficience in which the pcople of Iraq are most
tkeenly interested.

| Mr. Hafidh stated that the Iraq government
*which provides programs over three stations,
lone of which is the powerful Baghdad trans-
well-known throughout the Middle
IEast, is keenly interested in television.

| * * %

IPEERLESS CATALOG

/A 20.page catalog, 431, containing photographs
bnd illustrations, diagrams, full construction
Hetails, and prices on transformers, windings,
land reactors, has been published by the Peer-
less Electrical Products Co., 6920 McKinley
Avenue, l.os Angeles 1, California.

Industrial personnel may secure a free copy
by requesting on company letterhead.

* %

BENDIX RADIO APPOINTS
CLAUDE LEACH

IClaude Leach, Jr., has been named sales-pro-

motion manager for the home radio division of
Bendix.

* * *

|CELANESE CELLULOID CORPORATION
ICHANGES NAME

Celanese Celluloid Corporation  has changed
its name to Celanese Plastics Corporation.

. »

MYKROY BULLETIN
" A bulletin, 102, discussing the 19%" x 2934

(Continued on page 93)
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EleclivYorce. DIFFERENTIAL MIROPHONES

Electro-Voice engineers have years of experi-
ence in the elimination ot ambient noise. We
designed and developed the now-famous
"Lip- Mike,”
microphone. Our new Model 205-S for aircrait,
railroad, industrial and police applications is
another Differential achievement.
will be Electro-Voice Differential microphones
for all communication services. Watch for them.

the first successful Differential

Soon there

o

ELECTRO-VOICE CORPORATION - 1239 SOUTH BEND AVENUE « SOUTH BEND 24, INDIANA |
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RESISTIVE NETWORKS

(Continued from page 88)

the full shunt impedance, w = 2Z Csch 26
2Zg =VZz Csch 0 =aVZz (65)
where A = Sinh ¢ = (k*-1)/2k;
a = 2k/(k*-1);
G = (k*-1)/2k
and g =2k¥/(k*-1)

Since s = Cosh 6 = (K*+1)/2k  (66)
we may express k in terms of s by solving
66 by means of the quadratic formula and
taking the positive sign of the square root
since k > 1, and get
k =s+Vsi-1 (67)

The minimum attenuation for this net-

work to match both of its terminations is,
therefore,

db = 20 Loguw (s + Vs*-1) (68)

If the ratio of the terminating impe-
dances is given, the minimum-loss pad
that must be used for the network to pro-
vide a perfect match with no reflections,
can be found by inspection from the col-
umn headed E which is symbolical nota-
tion for Cosh®6. After locating the ratio
in this column, the number of decibels
loss may be read from the table either at
the right hand or left hand margin. Con-
versely, if the maximum loss that can be
pe_rrmt_ted is known, the reverse procedure
will give immediately the maximum im-
pedance ratio that may be matched and
not exceed the given loss.
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AERONAUTICAL COMMUNICATIONS *

(Continued from page 76) {

single party-line to control the number U
of aircraft which will desire to take off
from and land at some of the larger air-~
ports alone during rush hours.

The allocation of frequencies within it
this new u-h-f aviation radio band is it
well depicted in Figure 1, This figure ki
has been abstracted from the CAA Tech-
nical Developmment Report No. 28, May, I
1941. The famous checker-board pattern ir
of assignment of radio-range frequencies
is shown here. It is based upon dividing W
the continental United States up into jr
100-mile squares, with one radio-range
station located within each square, then
grouping twenty-five such  100-mile §
squares into one major 500-mile square
for purposes of frequency assignment. |
Upon the seemingly sound theory that [
each of the twenty-five frequencies which |l
would suffice for the 500-mile square may i
be duplicated 500 miles away, it became
possible to divide the country up into
500-mile major squares, with each such |/
square using identical but discreetly
spaced frequencies. A study of this map
will reveal that not only has this been i
accomplished, but that, most adroitly, v
frequencies individually spaced 200 kc¢ ¢
have not been assigned to adjacem ||
squares, but within the 500-mile major |a
square have been juggled so as to give Ip
an average separation in frequency be- |g
tween adjacent 100-mile squares the coun- |d
try over of nearly 2500 kc. In no case |

u I H I- |- I E H T [ u- ;fm f;u' are adjacent 100-mile-square frequencies |u

900 BROADWAY - NEW YORK 3, N. Y. c_]oser than.490.kc.. This operates effec- |u
Tk A e . _txv.ely to minimize mterferenqe, although |s
elep gong it is stated that with frequencies repeated |t
only at 500-mile intervals, interference is I
not anticipated below altitudes of 29,000', /b
which few civilian planes may be expected ||p
to reach very soon. Eleven auxiliary fre- | d
quencies all between 119 and 126 mc, are |
held in reserve to supplement or replace
the twenty-five basic frequencies charted. |
So much for a brief glance at the |y
postwar civilian aviation frequency as- |
signment plan as it existed before Pearl |}
Harbor. Since then the frequencies in- |y
volved have been occupied by war serv- ||
ices, and there may be some question as ||,
to whether they will ever be returned |.
, t\? It)heir %rigir;glly intended service after |
_ . -Day. Should they not be so returned, |
and so Is your some other spot in the u-h-f spectrum |,
equipment when wgll probably have to be found which i
_ will accommodate an equivalent frequency |

it's been pressurized with an ANDREW DRY AIR PUMP | assignment plan. Whether such a step |y

) M i
will be necessary it is too early to guess. |deﬁ

If needed, it today seems reasonable to |,

JHL XOV4

ANSWERS TO BOTH QUESTIONS
WAITING FOR YOU AT DIALCO

Let us solve your problem with a com-
plete unit — fitted with the proper G.E.
or Westinghouse Lamp. We manufacture
the most extensive line of Pilot Lights . . .
Special emphasis on Neon applications.
Write for Catalog today.

YOU CAN DEPEND ON DELIVERIES
WHEN YOU DEAL WITH THE

INVASION—BUY MORE BONDS NOW!
iMON SANOE FYONW ANTI—NOISVANI

BACK THE

® Dry Air Pumps provide For air-borne equ'Pmen.'/ too! assume that the assignments will prob- |
simple, inexpensive source ~ Condenser plates will not 38(1)y bfi ég(t)ed 1P t0 somewhere betweenfy
: an mec. |
, : : itud: [The FCC reallocati ] id W
of dehydrated air for your ~ Sparkoverathighaltitudes | i follgwing ﬁ"g}la.\";i;(;::nepf:to.\'p:ml08-pl'loswm? ik B
] . . . . navigation) ; -132 mc (geronautical bile | An
pressurlzed electronic if the ClppClICItUS 1s pressur :grv;cei;504§26450 me (ama{fmr:\‘ und air n':o‘l_liga!- im,
broducts. You can avoid  ized with dry cir, because | Sikudsie0 7, i et it |
. ] d me (experimentle aeronautical mobie services).] \fr
component failure due to then moisture condensa- It appears u:iescapable that a practically |
- L. certain tremendous increase in civilian air- |
humidity by enclosing the tion is no longer a problem. crz:.ft.m u;e bin the United States is to be I
. ‘ anticipated beginning after V-Day. And| '
entire apparatus in an > Ehe vital lrfnport:fmce of radio communica\a';?‘.1
o - ' to safety of life in the air is believed|™
air tight chamber and : - i AT 5 heloy
. g = ) ol A N D R E w c o_ Ml | to be apparent. There appear to be sub- ?m
maintaining dry air = stantial reasons that an expansion mup
W— c'l]whlan ai]rcraft will occur. Ignoring com-| Ihll
pressure. 3 pletely the popularity of aircraft andi’
" 363 East 75th 53’“_’?* flying, significant part air power'is play-}
FOR DETAILED INFORMATION & ~ Chicago 19, Hlineois ing in the war, complete catching of}"
e 8764 WRITE FOR BULLETIN No. 30 ; popular fancy, interest of denrobilized] -

military flyers, and strong appeal to
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t
|

\merican youth, there secem to be two
aramount reasons for anticipating such

Xpansion, an expansion that will open
p on a significant scale, a major new
ield for radio-equipment engineering, pro-
uction and sale.

Possibly the first, and most imme-
iately compelling reason is that aircraft
sroduction is today America’s No. 1 in-
ustry. During the war, this is probably

it" should be, but after cessation of
ostilities a few years hence and with
robable rapidly dwindling demand for
rlitary aircraft, what does America’s

Jo. 1 industry then do to fully utilize its
‘roductive plant? What does it do to
ontribute to national welfare through
lontinuing its employment of the large
umber of employable Americans today
ngaged in aircraft production? A glance
t aircraft figures as of Pearl Harbor,
Dec. 7, 1941 is suggestive. As of Dec.
1, 1941, inquiry has revealed that there
vere but approximately 486 commercial
ir transports and 26,500 civilian itinerant
ind other non-military aircraft in the
United States. Presumed correct, these
igures provide food for thought. With
covernment borrowing of significant
umbers of commercial aircraft to aid the
var effort, they suggest that the first
sostwar demand upon the aircraft indus-
ry will be for commercial transport and
‘argo planes. Approximately 15,000 trans-
sort or like aircraft now utilized by the
rovernment may offset the possible pro-
Huction which this initial demand could
~reate. In event of release of these air-
‘rraft to commercial users in an orderly
imanner, their number would go far to
Latisfy initial demand. Conversion of
‘hese aircraft to be suitable for commer-
I~ial use could create a new and temporary
business in competition with the original
roducers, who might advantageously
Alevote some of their productive capacity
nitially to such conversion.

4% Such demand alone cannot preserve
‘urrent activity-rate in the aircraft in-
jflustry after V-Day, even without the
4-hreat represented by 15,000 government-
theld transport craft. Heavy as the initial,
thnd continuing commercial demand may
“pe, in character it is unsuited to support
Wblants specializing in smaller types of
dmircraft which may find it not feasible
#1o convert rapidly to production of large
{itransport cargo aircraft. It is reasonably
sLertain, in any event, that the demand,
idomestic and export, for large aircraft
iannot keep the entire industry operating
mat anywhere near its present rate in-
iIdefinitely in terms of number of aircraft
iproduced and number of workers em-
sployed. The search for survival alone
by the many plants producing smaller
laircraft will force intensive cultivation
of the civilian market. The average
FAmerican is ready for such cultivation
iin terms of conventional aircraft, seems
1ito anxiously await the practical helicop-
Jter, and industry need can find long-time
relief only in civilian volume-sale pos-
p |sibilities.

b°  If, for unfavorable reasons of cost and
s convenience which may be envisaged, the
il private plane market should prove unable
#over time to support the expanded indus-
“try, the second reason comes to its aid.
[ This takes the form of a combination
1 of heavier, probable annual military air-
 craft procurement than before the war,
M and the opportunity inherent in develop-
iling government-sponsored flying clubs.
# So great is the romance of flying that

The name to remember

in ANTENNAS

for every radio purpose

Since the beginning of

and other services.

*Reg. Paten! Trade Mork

. 3. BRACH

radio broadcasts
BRACH .Antennas for Home and Automobile have been the
acknowledged pace-setters in their field.

are doing their part for victory
on land, on sea, and in the air

And when peace comes ...

BRACH Puratone* ANTENNAS,
Army and Navy standards, will again resume their established
leadership for Home and Auto Radios, Television, Marine, F.M.

a2l .ﬂ}.w#’u 4

25 years ago,

tested and perfected to meet

MEG. (ORP.

World's Oldest and. Largest Manufacturers of Radio Antennas and Accessories

55-65 DICKERSON STREET

. NEWARK N. J.

American youth will dream of being able
to fly for years to come, a dream in
most cases not to be satisfied for economic
reasons. Uncle Sam may require trained
pilots; the pilot material is ready and
waiting for training. At some future
date, the capacity to produce small trainer
planes may even be begging for business.
Flying clubs all over the country spon-
sored by the government appears to offer
a possible solution. It supports an indus-
try which it must preserve against future
need in purchasing the required planes,
preliminarily trains at nominal cost to
them the pilots it must also have in re-
serve, and simultaneously provides outlets
for the air-enthusiasm of its youth.
Twice now the allocation of radio fre-
quencies to amateur investigation and
employment has stood Uncle Sam in good

stead, when as a result the government
has found ready and waiting a substan-
tial body of technically skilled radio
amateurs in its hours of need—1917-18
and 1941-?. The numerous benefits of
government flying clubs should be as
potentially, maybe even more, valuable.

It is believed that consideration of the
foregoing will indicate conclusively the
inseparability of aircraft and radio in all
the aspects of the former after V-Day.
In the face of a steadily increasing num-
ber of aircraft going into service, com-
munication (which may satisfactorily be
only by radio.to an aircraft in flight)
becomes even more essential to safety of
life in the air—yes, on the ground too—
than is the motor of an aircraft. Just one
glider out of control-contact can be a

(Continued on page 92)
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you want

® CRYSTALS
® CABLES
® HARNESSES

| ® ELECTRONIC
- ASSEMBLIES
.~ | ® CABINETS

A

Telephone Peru, Indiana
151

Serving the Radio and Electronic Industries with precision engineered products.

Wm.T.Wactace Mes. Co.

General Offices: PERU, INDIANA
(able Assembly Division: ROCHESTER, INDIANA

1

- AERONAUTICAL COMMUNICATIONS
yom5 (Continued from page 91)

lethal weapon indeed in a crowded air.
% The following proposition is therefore

"'mk r”E respectfully propounded; in civilian air-
\”Sk/”é craft, radio communication cquipn‘wnt is

1 the first and primary requisite. This may
appear to be a bold statement, but a little
contemplation of possible confusion at a
major airport on a Sunday afternoon
with but one aircraft bereft of contact
with the control tower makes it almost
inescapable.

On the assumption that it has been in
dicated that civilian aircraft expansion
after V-Day will be on a major scale,
and that the need of radio communica-
tion equipment in operative condition is
the essential prerequisite to civilian flight,
it may be concluded that the radio in-

dustry 1s in the position of being given
u N lVE RSAL a new and sizable outlet for its skill
What the radio and aeronautical in-

s T R o B o s c o P E dustries and the government do with

this opportunity is the acute concern of
radio engineers, for in this expanded

A
B\

Avallable from
local dealers or
by writing fac-
tory direct.

This handy phonograph turntable speed indicator,
complete with instructive folder, is now available

gratis to all phonograph and recorder owners ﬁ(‘](.l' life jtb('lf 1s the DTiC.C of inadequate
'hrough 'h:’irhlo:l;:l decl?r; de iohhmi." A:‘o radio equipment. The primary justifica-
recorder aid the Universal Stroboscope will assist H o o - .
in maintaining pre-war quality of recording and tlQl] here for radio Coml]lumcanon 15
reproducing equipment in true pitch and tempo. neither p!uasure por.convm]ence, but the
Universal Microphone Co., pioneer manufacturers preservation of life itself. It is unthink-
of mklrlopho;n' and hoImRe ro::.rding' c;_mp:ne?n able that quality may ever he allowed to
as well as Professional Recording Studio Equip- 2 g : E v

ment, takes this means of rendering o service to fall, engmeering or Ol’OduCthn—\\lse_. mto
the owners of phonograph and recording equip- the classification of broadcast receivers.
ment. After victory is ours —dealer shelves willl \'et, the makers of hroadcast receivers

agealn stock the mony new Universal recording

components you have been waitihg for. are the seemingly logical producers of

aeronautical radio equipment in terms of
the probable considerable output which

will be required.
UNIVERSAL There s something of a limit, for-

VT I 0 I VM | tunately, upon the sales expansion pos- -

sible for aeronautical radio receivers,
transmitters, direction finders, positioning

92 e COMMUNICATIONS FOR JANUARY 1945
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equipment, ctc., as the reward for reduced
selling price, bringing, as price reduction
scems almost invariably to do, deteriora-
tion of quality. At least two limits exist:
One, little more cquipment can be profit-
ably sold than there are aircraft made
to use them; second, the equipment must
be such quality that it is in operative
condition when, properly inevitably, gov-
ernment inspection of aircraft and acces-
sories takes place at frequent periodic
intervals.

Only engincering refinement, increased

costs would secem to be the proper devices
to be employed to reduce selling price.
If these alone be given free reign, the
essential of preservation of human life in
the air will be better served.

The writer feels that we should have
government regulation now, rather than
later, after abuses have made it inescap-
able and punitive in possible effect, to
insure maintenance in all airborne radio
equipment of a minimum standard of

this may be accomplished through modi-

Tvpe Certificate plan. Under the ATC
plan the manufacturer may submit his
product to CAA for test, and when and
if it is found suitable for air-borne use,

they be interested.

The writer is convinced that if it may
be made mandatory by Federal law that
no aircraft, powered or glider, may take
off without radio equipment in operative
condition, and that such equipment must
have previously measured up to rational

Jminimum standards of technical excel-

lence, that a significant service will have

been rendered to the American people §i

and the radio industry.

It would seem wise to establish from
within the radio industry an aeronautical
radio advisory committee to collaborate
with the responsible government agency
in the formulation and interpretation of
technical standards governing engineer-
g and production best calculated to
serve the flying public, and through it the
radio industry itself.

COUPLED CIRCUIT DESIGN'

(Continued from page 74)
selectivity chart® Data from the charts

and the resultant discriminator voltage .

are tabulated on page 74, with measured
data for the same circuit.

Calculated data are, of course, sym-
metrical about fo. The data in the
tabulation are plotted in Figure 17.

References:

1. E. Maynard, Tuned Transformers,
General Electric Review, Part I, pp. 559-
561; October, 1943: Part II, pp. 606-609;
November, 1943.

*Terman, Radio Engineering; p. 93.

*D. E. Foster and S. W. Seeley, Auto-
matic Tuning, Simplified Circuits and
Design Practice, Proc. IRE, vol. 25, pp.
289-313; March, 1937.

‘7. E. Maynard, U. S. Patents 2,338,-
526, 2,338,527.

*H. Roder, Theory of the Discrimina-
tor Circuit for Auwtomatic Frequency
Control, Proc. IRE vol. 26, pp. 590-611;
May, 1938.

‘Paul C. Gardiner and J. E. Maynard,

Aids in the Design of Intermediate Fre- |

quency Svstems; Proc. IRE vol. 32, pp.
674-678 ; Nov., 1944,

production skill, diminished distribution |

quality and serviceability. It would seem

fication of the present CAA Approved |

an Approved Tvpe Certificate is issued |
indicating its suitability for use by com- |
mercial air lines, and civilians, should |
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NEWS BRIEFS

(Continued from page 89) ;
#ts of glass-honded mica ceramic insulation, s PAB E PA RT s B o x E s 1 |

tvn as Mykroy, has heen published by Elec-
dlic Mechanics, Inc., 70 Clifton Boulevard,
fon, New Jersey.

¢ new sheets are made in thicknesses rang-
from %u to l%"

* »

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

PERIMENTAL TELEVISION LICENSE
‘I FARNSWORTH

\fcense to erect am experimental television
ion has been granted to the Farnsworth
évision & Radio Corporation by the FCC.
‘o station will be used solely for experi

“tation and resear::h.* . No. 1025.1 ’ ,E

IEL-MC CULLOUGH ADVANCES Lecproda !

ANDERLICH, PIERRI AND BROWN :

ifge F, Wunderlich has been named general 24 STOCK SIZES ?

b SO e A o O Number _| Length | Width| Height :
Yuis Piefr,i, manager of the Salt LakefCi}t]y 1025-1 12 6 6 z

Iit, has become production manager of the 3 i
y plant at San Bruno. Hewitt V. Wilson, 1025-2 12 9 6 F:
dtant manager of the Salt Lake City plant. 1025-3 12 12 6

4 named manager there. 1 1025-4 12 9 9

frbert C. Becker, liaison engineer, has re: 102

ed to his post as field representative. 5-5 18 9 [ i [,;
frin H. Brown, industrial relations :}x]nd 1025-6 18 9 9 E|

¢pbnnel director for the past two years, has .
sme head of the sales engineering de- 1025-7 18 12 9 3

: o= & 10258 | 18 | 6 | 6 :
n f oung, assistant to . ) rown,

abeen assigned to the sales engineering de- 1025-9 18 15 9 4 E

ament to handle public relations. He will 1025-10 18 12 6 | ;i
3 work with Leigh Norton, of the labora- 1025-11 18 15 12 A

4 research division, in the publication of a
& company industrial inagazine to appear
utly

1025-12 18 12 12
1025-13 18 18 12
1025-15 24 15 12
1025-16 24 15 15
411025-17 24 18 12
1025-18 24 18 15
1025-19 24 18 18

.

Ol I

1025-20 | 24 | 12 9 !

1025-23 30 15 9 5

1025-14 30 15 12 :

1025-22 36 12 9 i ;

1025-21 | 42 9 9 ; :

Hlerbert Becker G. F. Wunderlich 03524 L L2t 2
* * * ;

L-

4PHENOL A-N INSERT CHART WRITE FOR PRICE LIST :F
whart of molded A-N insert arrangements L
#electrical connectors has been published by 1
Mgrican Phenolic Corporation, Chicago 350, ¥
ois. , No. 1025-11 f;
erts are grouped by total number of con- ”“ “ ” L
46 in vertical columns, in numerical order, 18 'x15 x12 E
d&ing from top to bottom and left to right. (Partitions extra) !
il standard inserts from one contact to :
Nul hundred contacts are shown full size. I
get or pin arrangements are indicated to- I
der with wire sizes. Also included are ‘F
#ial cable connections and grounded or |
Mted inserts. Mechanical spacing of con- 1
%% and alternative positioning of the in- f
"% with new position numbers are given in E
48 case. Chart is 507 x 387, g
i copy will be sent on receipt of a request Iﬂ
mompany letterhead.
iid * ok * ﬁ
g

‘f1.C. PRICE LIST DATA

Worice-list bulletin, 1460, covering twenty-
én carbon, dynamic and velocity types in
%1, stand, throat, lip, hand and cartridge
s, has been issued by TUniversal Micro-
the Co., Inglewood, Cal

* ® ¥

"l PRODUCTIONS FILES 8
PLICATIONS

/Bvision Productions, Inc., a subsidiary of ‘

Mmount Pictures, has filed eight applica- )

,T— with the Federal Communications Comn-

lishion for permission to erect a series of ex-

#mental television relay stations in the east,

imwest and far west. .
hannels 13, 14, 15 and 16 were sought in the . ;
¥ir York City; Buffalo; Peru, Vt.; and De-

v#:, Mich., areas, and channefs 9, 10, 11 and

(Bvere requested in the El Paso, Texas; Des .

» * *

%Tfles- Towa; Chicago, Ill.; and Tos Angeles. : .

A, areas

- IPMENT COMPANY

#IRY MINTER AN R.C. OF A. SPEAKER STEEL = Q U

.\{‘io distortion- was the subject of a paper 349 Br wa New York ]3 N. Y. FC] torv: B
(Continued on page 94) oad Y L ' ctory: BrOOkl)’n

e s

e
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Lettetfuse FUSE MOUNTINGS | it rom w50

b
by Jerry B. Minter, chief engineer of \Iea o
3 AG FU SES surements Corporation, Boonton, N. J.. pre| #

sented at a recent meeting of the Radio Clu}, B

T of America. §

This paper analyzed amplitude versus fre| @

quency characteristics and harmonic distortion,

Practical methods of measurement were sug E
gested and data on several practical system; |
1

b

’ ' were offered. | §
(Fuse size: 114" x /4* dia.) * x =

G. E. BUYS KEN-RAD RADIO TUBE

. A 0 INTERESTS :
S"‘gler double and mu"'Ple POIe mountings. The General Electric Company has purchasey ¥°
) the radio tube manufacturing and plant faclil r\i

ties of the Ken-Rad Tube and Lamp Corpora| le

OPEN TYPE SINGLE POLE MOUNTING No. 351001 (old No. 10601). A dOWRe“SbO’I? Kenltlg:ky and é‘t Hunting] pr
g Vit of terminals. ton an ock Port, Indiana, and will talk

Black bakelllte base. Overall length, 2'%". Shakepro over operation of government-owned plantg a’ i
One mounting hole. TelL City, Indiana, and Bowling Green, Ken| &v
[ ] tucky. e

The sal b R
OPEN TYPE DOUBLE POLE MOUNTING No. 351006 (old No. 1068). | . " ¢ rﬂ\j‘:‘ilf‘;gtu;’;ﬁg‘dgu;l;fesls“n ad eleg| |

Carl ). Hollatz, formerly executive vice presi '
Same as above but double pole. dent of Ken- Rad will manage the new G. §

® operation, which will be known as the K f

LIGHT WEIGHT SINGLE POLE MOUNTING No. 351003 (old No. 1128). g‘dEdWlSlo" of the elsctronics department ¢ f
»* * * u

” ” : g g 1 t- i

1%"x%x 9/16"x 9/16". Bakel.ne mounting str.np, fibre insulator bo RMA ISSUES 1944-45 DIRECTORY f
tom for metal panel mounting. One mounting hole. The new annual 1944-45 RMA membership a,,i |
Y trade directory, with data on personnel, prod E

. . ucts, etc., was issued recently. The RMﬂ 2

UNIVERSAL FUSE PANEL, NO. 1505 SERIES Standardized units for 10 | | crbership now totals 227. b
i i . f lueprints. 2B 5 b

fuse sizes, any practicable numb.er of poles. Send for bluep A. M. WIGGINS NOW WITH \
ELECTRO-VOICE :"n

COVERED TYPE DOUBLE POLE MOUNTINGS Double Pole No. 351009 | A M. Wiggins has been appointed chief 1t

(old No. 1237-B). Underwriters’ Approved. Fibre-lined, metal- ?ﬁ;}rchs‘)i’:g“g:r{dOfInt(h:nflec"O -Voice

shielded cover hinged to bakelite base. Mr. Wiggins was formerly with RCA Labora
PY tories in Princeton, New Jersey. i

Littelfuse Mountings made for all fuse sizes. Ask for details.

l|-: LITTELFUSE INCORPORATED

4757 RAVENSWOOD AVENUE, CHICAGO 40, ILLINOIS
200 ONG STREET, EL MONTE, CALIF.

(

o 00 i

CONCORD PARTS SUPPLEMENT
A 16-page supplement 97, with data on meters|
resistors, switches, speakers relays, volum]}
controls, test accessories, transformers, rhwh'
stats, etc., has been issued by the Concatlt
Radio Corp., 901 West Jackson Blvd., Chicagij
7, Illinois. * x

"E'" AWARDS
The United Transformer Company, 150 Varig
Street, New York City, and the Hoffmay

for more than a year DX Crystals
have been automatically deep-

_ etched by a new process. Both !
the method and machines were ‘
perfected by DX Engineers so §
that all DX Xtals can have the |

| nth degree of stability and en-
durance necessary to wartime

operation.

| Think about DX Products foryous @&

| new receivers and transmitters. §

Dx c Rys -I-A I_ C O_. e heart of a oodfrun
GENERAL OFFICES: 1200 N. CLAREMONT AVE, - CHICAGO 22. IlL, U.S. A, ‘V
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F. D. Bliley (right) of Bljtey Blectrio and t o
three-stacred “E” "
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lio Corporation, 3430 South Hill Street, Los
‘!tlu California, were recently awarded the
¥ “E = 113 -4 24
sewn white star for the “E” flag has
kr won by United Electronics Company,
fvark, N. J. The Spraguc Electric Company,
h Adams, Mass., and the Bliley Electric
apany, Erie, Pa,, received their third white

+ for the “E” ﬂag - g

IRASCH JOINS SHERRON
EECTRONIC

les V. Barasch has become chief engineer
Hherron Electronics Company, 1201 Flushing

¥nue, Brooklyn, New York.
lr. Barasch was formerly with Western

i-tric in charge of the cathode-ray and elec-
hic tube equlpment deqngn gection.

qE PROMOTES PRINCE AND SUITS
%id C. Prince, vice president of General
Piictnc has been appointed head of the gen-

1 engineering laboratory.
v, C. G. Suits, assistant to the director of

iresearch laboratory, has been elected a
president and head of the research labora-

'r W. D. Coolidge, vice president and di-
4or of the research laboratory, since 1940,

retired.
. »

¥AL BEAR NOW RADIART $-M
%] Bear has been appointed distributor sales
nragcr of The Radiart Corporation, Cleveland,

[r. Bear has been with Radiart for seven
.rs. Recently he has been acting as opera-
fhs manager.

ke
E *
| B. SINCLAIR IN NEW G.R. POST
{ Donald B. Sinclair is now assistant chief
irincer in charge of circuit development at
fneral Radio Company, 278 Massachusetts

fenue, Cambndge 39, Mass.

Prior to joining the General Radio engineer-
¢ staff in 1936, Dr. Sinclair was a research
pistant at MIT from 1932 to 1935, and a re-
trch associate in 1935 and 1936.

|LESS WIRELESS SCHOOL TRAINING
AVY STUDENTS

‘ e Press Wireless-Signal Corps radio school

(Continued on page 97)
°
UNDERLICH RUNS 118-MC TESTS

fiate in Chicago recently.

Sorman B. Wunderlich, of the Motorola com-
&umoadonu division, conducting 118-mo mobile
Mr. Wunderlich re-

Jsrted that 118-mc was better than 30 to 40 me.

LESS WEIGHT...No conventional wind-
ing form required—less critical material
used in manufacture.

LOW DIELECTRIC LOSS . . . Design incorporates an
absolute minimum of extraneous material in wind-

4 " ing field.
ADAPTABLE TO ANY MOUNTING . . . Ideal for plug-in
7 or other services where mounting problems are involved.

LESS SUBJECT TO DAMAGE . . . Nothing much to break. Can
| easily be repaired without tools, even if bent completely out
of shape. Bumper rings or other protective features available

for extreme services.

GREATER DESIGN ADAPTABILITY . . . Can be equipped with
fixed or variable internal or external coupling links, special
indented turns for easy tapping, and many other special features.
MORE ACCURATE. .. Can be wound to more uniform pitchy

Easier to tap at the exact desired point.
coil form to cause dielectric loss.

WIDE RANGE . . . Sizes and types for any
application. 10 watts to 10 KW.

Samples to your specifications. Write for detasls.

CRRTRT Y

BARKER & WILLIAMSON

Depf. C- 15, 235 Fairfield Ave., Upper Darby. Pa. i

Condensers, Elecfron - Eqmpmenf Assembhes

\. L & n
b E: g ;
l‘h’g-' _.__;uf'-:-- S "?’ U o A T QAM‘M

Exduuve Export Representatives: l.mde'evel,ln ., IO Rockefeller Plaza,New York,| N Y., US.A.
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U.H.F. STANDARD SIGNAL
GENERATOR MODEL 84

SPECIFICATIONS
CARRIER FREQUENCY: 300 to 1000 megacycles.
OUTPUT VOLTAGE: 0.1 to 100,000 microvolts.

OUTPUT IMPEDANCE: 50 ohms.
M MODULATION: SINEWAVE: 0— 30%, 400, 1000 or 2500

M—l

cycles. PULSE : Repetition—60 to 100,000 cycles. Width—
1 to 50 microseconds. Delay—O0 to 50 microseconds. Sync.
input—amplifier and control. Sync. output—either polarity,

DIMENSIONS: Width 26", Height 12", Depth 10",
WEIGHT: 125 poundsincluding external line voltage regulator,

MEASUREMENTS CORPORATION

BOONTON  NEW JERSEY

CRYSTAL MANUFACTURERS!

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

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

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

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

Because we specialize in the manufacture

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

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

B\ B NATIONAL ELECTRONICE
LTIl MANUFACTURING CORP.

and 592 may be obtained in ,
- all types of FT-243 Holders. . IV YEERGELL TSR TRNEL DN

i - : 3
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U-H-F POWER SUPPLY |

BY IREDELL EACHUS, JR. |

k
Formerly ESMT Communications In.éin
structor, Moore School of Electrical Engi.
neering, University of Pennsylvania; now \h.
on leave. b

1y
This paper is based on work carried on ¢

by the author at the Moore School| |

i/

AD

&

PART II !

{

[In the first installment (December, 1944, {

the design and construction of a powerp
supply for a general purpose r-f sowrcef |,
operating on approximately 3000 mc. Ing.
this, the concluding installment, Mrfi¢
Eachus describes some of the character-
istics of the klystron, which is used in the
w-h-f r-f system.]

CoMMUNICATIONS), Mr. Eachus described E['
il
g

T HE klystron oscillator is similar to
most other electronic apparatus in}}
that its ruggedness is electrical, not-
mechanical. The most easily disturbed
part of a klystron is the resonator
which is made pliable to facilitate ad-||
justment. It is to this that the con-|,
centric lines are attached and by which|!
the tube itself is supported. It is there-
fore necessary to exercise continuous ||
care in avoiding any strain on the ||
tuner by pulling on the coaxial con-
nectors or by jarring the tube. Shortday
flexible leads fastened to rigid con-i|x
nectors must be used to make the ex-!
ternal r-f connections to the tube.
Strains on the tuner will not only',
cause the tube to go out of oscillation |}>
but will, if repeated too often, break |
one of the several glass-to-metal seals,/j
rendering the tube completely useless.‘
Electrical damage to the klystron
may be prevented if but one rule is
observed; at no time should the ac-
celerating grid current exceed its rated
value. The Sperry §-410 klystron has
an accelerating grid rated at a maxi-
mum current of 15 milliamperes.

There are several values of accel-||
erating voltage and grid current at‘}i
which the klystron will operate. Aj
typical group of settings, chosen for;i
maximum power output shows that|
values of accelerating grid currenti

from 2 to 3 milliamperes is optimum.

Much the same as a gas engine wilt|

stall when fed too rich a mixture, the Wy
klystron will fail to operate on too -
high a beam current; therefore, whenif
bringing a klystron into operation lowj,
values of grid current should be triedf
for the best results. The klystron may
often be made to operate with the con- iy
trol grid negative although, as the out- i,
put is reduced, it is not usually oper- :,df
ated in this condition. Ring

|
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- NEWS BRIEFS
(Continued from page 95)

icksville, Long Island, which has given
-lxction to Army men during the past two
done-hali years, has begun courses for
'E'-s of U. S. Navy scamen.
. school will hereafter be known as the
{ Wireless Institute, a division of Press
liess, Inc.
. Army curriculum will be followed, spe-
Jemphasis being placed on high power
dmitter ‘work, antenna technique, “‘trouble
#ng” and other practical courses directed
#d utility and service in the field

- * *

HAC TUBE PACKAGING METHOD

thod of packaging large electronic power
z for overseas shipments has been de-
ied by Eitel-McCullough, Inc., at its San
0, Calif.,, plant. It is said to have been
#ved by the Signal Corps and the Navy
‘e specification standard for all shipments,
astic and foreign, of certain tube types.
B original package was designed for ship-
ythe Eimac 450-T.

I package consists of a set of interlocked
dess-steel springs suspended in a gal-
ded steel X-frame which fits diagonally
icorrugated cardboard box.

3

4

a [ -
]

i

AX MARKELL JOINS RCA

i E. Markell, for the past four years chief
fle vacuum tube section of the U. S. Signal
'js at Camp Evans, has joined the RCA
ul and equipment division as a specialist on
Ttrial tube applications.

. Markell will work under the direction of
. Thees, manager of the equipment tube
4on at Harrison, New Jersey.

- * *

4C BECOMES AIREON MANUFAC.
TRING CORPORATION

¥ Aircraft Accessories Corporation will
anfter be known as the Aireon Manufac-
g Corporation.

fne Franke has been appointed director of
rtising and public relations. His head-
igters for the present will be in Kansas
i Kansas.

Call in a
Micarta engineer
to consult with you on
your postwar planning.
Our complete facilities
are at your service for the
manvufacture of Terminal Strips, Coil
Forms, Jack Plugs, Battery Plug
Assemblies, Resistor Boards, Dialites,
and other modern components.

Write for our new Catalog No.101.

Micarta Fabricators, Inc. &

5324 RAVENSWOOD AVENUE, CHICAGO 40, ILLINOIS, TELEPHONE LONGBEACH 9700

* ® ¥

@NERAL ELECTRONICS CATALOG

“lsjatalog, 101, covering d-c voltmeters, am-

Airs, milliammeters, microammeters and

-frequency ammeters of the a-c thermo-

0ale type, has been published by the General

atronics Manufacturing Company, 6014 West

thington Boulevard, Culver City, California.
* * *

BNDIX-MARINE LAB SHIP

Al}-foot ocean-going marine laboratory to aid
the development of instruments and controls
dnder construction by Bendix-Marine.

‘mong the equipment to be tested in this

lab will be radio direction finders, hydraulic THERMISTORS
equipment, weather forecasting equipment, etc.

The 60-foot floating laboratory will have a
beam of 16, a 7° 6" draft, and weigh 59 tons.
Its cruising speed will be 10 knots and cruis-
ing range, 1,600 milei. .

b Sy,

*

M.L.T. TO OFFER ELECTRONICS
COURSES

Plans for a professional course in electronics
at M. I. T., emphasizing applications to tele-
vision and highly developed production methods
in which Philco will cooperate, were announced
recently by Dr. Karl T. Comptoen, M. I. T.
president.

Under the new cooperative course, which fol-
lows a plan established at the Institute many
years ago, leading to the master of science de-
gree, students in the department of electrical ) ;
engineering will spend alternate terms at the - . e
Institute and at Philco. Plant experience is (Courtesy Wessern Eiectric)

(Continued on page 98)

Drying metallic oxide beads for thermistors.
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The inherent stamina of Cinaudagraph
Speakers is due to experience in design and
nianufacturing plus highest inspection stan-
dards. Inall types of Cinaudagraph Speakers,
from small watch-like Handic-Tulkic units’
10 large auditorinm speakers, you'll find the
same precision, the same painstaking work-
manship and the same long-lived faithful

reproduction.

Watch Cinaudagraph Speakers after Victory!

C_inaudagraph Speakers, lnc.

3911 S. Michigan Ave., Chicago
Export Div., 13 E. 40th St., New York 16, N. Y.

" Ne Fener Sheaker Made in all the Wordd ™

We're still up to our ears
in critical ‘'war work but
when the war’s won we
will again be ready

. .To DESIGN, DEVELOP

and MANUFACTURE . .

Radio Receivers and Transmitters

Industrial Electronic Equipment
Airport Radio Control Equipment
Marine Radio Telephone Equipment

Your inquiries will receive immediate action

1 ko

ISLIP, L. I, NEW YORK

Wanted
ENGINEERS

Radio
* Electrical
Electronic
* Mechanical
Metallurgical
* Factory Planning
Materials Handling
Manufacturing Planning
Work in connection with the manufac-
ture of a wide variety of new and ad-

vanced types of communications equip-
ment and special electronic products.

Apply lor writel, giving
full qualifications, to:

R.L.D., EMPLOYMENT DEPT.,

Wesrern Electric Co.

100 CENTRALAYV., KEARNY, N.].
*Also: C. A. L.
Locust St., Haverhill, Mass.

Applicants must comply with WMC regulations

9§ e COMMUNICATIONS FOR JANUARY 1945
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(Continued from page 97)

thoroughly integrated with professional theg, |
retical instruction,

The new course is established as an option
the department of electrical engineering, whij
has conducted parallel courses for more th
25 years in conjunction with the General E]
tric Company, the American Telephone a
Telegraph Company, the Boston Edison Co
pany, the Boston Elevated Railway, and thgft
General Radio Company.

2" & k

KEN BURCAW BECOMES S-M AT C-D ',

K. C. Burcaw has been appointed sales mag)id
ager of the jobber division,Cornell-Dubilig:

NEWY BRIEEFD ',I

Electric Corporation. i
Mr. Burcaw was formerly sales manager ¢ §

Radiart. 1§
s T i

* %%

MONACK NOW MYCALEX V-p

A. J. Monack has been elected vice president
in charge of engineering, of the Mycalex Cop
poration of America, Mr. Monack has '
chief engineer since February of 1942, He
also served with the Radio Corporation ¢
America and the Western Electric Company,

]

* ® »

ED CONTENT DEVELOPS ACOUSTICMQ
METHOD FOR WOR

A new method of compensation for acoustical :c
gefeé:is in (ila}‘gecauditoﬁums has been developed §
y ward J. Content, assistant chief i |
of WOR. el
_ Mr. Content's method provides for the re-
juvenation of overtones.
* * *

R. M. WISE IN NEW SYLVANIA POSI:-
Roger M. Wise has been appointed to a newly
created post of vice president in charge of en:!
gineering of Sylvania Electric Products, Inc. S
Sylvania’s director of engineering for the past #il
two years, Mr. Wise previously served as the!
company’s chief radio engineer for ten years. [

m

. % » Bl

WHITE NOW JENSEN RADIO
PRESIDENT i

Thomas A. White has been elected president
and general manager of Jensen Radio Manu-[
facturing Company. He succeeds W. E. Max-
son, who has retired. |

Mr. Maxson will remain on the board of
directors.

HAVENS BECOMES S-M OF NOMA {
CONDENSER DIV.

B. H. Havens has been appointed sales man-
ager of the condenser division of Noma Electric
Corporation, 55 W. 13 Street, N. Y. 11, N. Y.

Mr. Havens will direct merchandising 0
Noma condensers through sales. representative
and parts jobbers in key cities throughout thep,
United States. e
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{E INDUSTRY
FFERS ... — [ JACKS

:D COMPARISON BRIDGE s | ' :

v

and other radio and electronic componentsl!

mmparison bridge for measurement of re- A\
Is, capacitors and inductors by compari- 43
with a standard has been developed hy
I Gurevics of Ireed Transformer Com-
\ 72 Spring St., New York, N. Y. An
jacy of .5% to 20% is said to be available.
irument consists of an a-c bridge, phase-
lzos.clllator and vacuum-tube voltmeter. A
.and{cator in conjunction with a calibrated
ndicates percentage of difference between
q‘.nlfnown and the standard. The compari-
bridge is supplied with 3 frequencies: 60 ;
s, 1,000 cycles, 10,000 cycles. Resistors, !
ltors and condensers being compared to a
hr standard range are: capacitors from 25 {
1 to 20 mfd; inductors S microhenries to 3
lenries; resistors from 10 ohms to § me-

s.

b unit measures 107x7%/'x8%4". For u-c,

25 volts, 50-00 cycles.

"Amarica’s largest producer
of:JK-26 jucks. All models
Buil bl strict Signal Corps
-tpigﬁﬁéoflons.

V Evpenience forSale!
Amalgamated Radio, pioneers
in the field, maintain experi-
mental and development labora-
tories for post-war radio and
telovision equipment. Our com-
ponents are completely engi-
neered in a self-contained
factory equipped with tools of
our own design. Years of spe-
: cialized experience assure high
s e quality products at low cost.
ADDITIONAL JACKS & PLUGS FOR IMMEDIATE DELIVERY Inquiries are invited.

JR-5§ JK-48 PL-29 PL-291A.  PL-204 S

SN AR ATERN b
———

AMALGAMATED RADIO TELEVISION CORP.

e

476 BROADWAY e NEW YORE 13, N.Y.

* * ®

¢PACITRON ELECTROLYTICS

itrolytic capacitors are scheduled for pro-
Q{ion by The Capacitron Company, 849 North
dizie Avenue, Chicago 51, Iilinois.

* * »

SRUTHERS-DUNN RELAYS

1~ snap-action relays and vacuum switching
ding relays have been announced by Struth-
4 Dunn, Inc., 1321 Arch St, Philadelphia 7.
'he snap-action relay, 79 XAX, employs an
,ature that is said to almost complete its
dvel in either direction before the contacts
p into the new position. This feature is said
fl permit its use for vacuum-tube circuits,
drcurrent protection, pulsing circuits, cte.

"he standard adjustment using 60-ampere
t‘ns in the coil at approximately .02 watt re-
its in contact pressures of 5 grams with
atacts rated 5 amperes, 115 volts a-c: or 0.5
ipere, 115 volts d-c, noninductive. Contact LIGHT ASSEMBLIES

fings up to 10 amperes, 115 volts a-c may be
pained with 100 or more ampere turns and
@orresponding increase in power. A sensitiv-
iof 0.005 watt with 30 ampere turns is also

inabl ith duced tact d
ainable with reduced contact pressures and | DEPENDABLE  Drake No. 50N NEON Jewel Min. Bayonet Assembly is ideal

Lings.

he vacuum-switch keying relay, 78CCA100 , st g o 3 bserv : i i
|s seven poles, including one double-throw S‘ERVICE Yvhe{re & dlfs[l.nc‘[ sngnal - re(}uuied f/n,(,i ODSER her is dlr.ec[)yl
{le which handles high-voltage r-f currents by in_{ront o instrument panel. ts 72 _smooth clear jewe
ans of a vacuum switch. Al high-voltage °® magnifies and intensifies the illumination from the Neon
frts are rounded to reduce corona. jamp. Red glass jewel can also be supplied. The No. 51N

LONGER LIFE (without jewel) is applicable where 180° visibility is desir-

able Both units have built-in resistors for NE51 Neon Lamps

A operating on standard 105 to 125 volt circuits. These rugged
P units ofter BIG savings in power (1/25 watt), long life
(3000 hours), wide voltage range, and great reliability.
o

SOCKET AND JEWEL LIGHT ASSEMBLIES

79 XAX Relay

& % &

‘TR CENTER CONTACT RECTIFIERS M A N U F A c T U R I N G c 0-

ventercontact,apatentedplateconstruc(ionin L 713 WEST HUBBARD ST CHICAGO 22, U S. A.

setal-plate rectifiers, which is said to allow

(Continued on page 100)
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olhard

NEON
PILOT LIGHT

Neon Lamp Provides 3000
Hour Continuous Operation

Warm Glow
Visible from All Angles

The Ultimate in Light
Penetration and Diffusion

This Gothard Pilot Light assembly ac-
commodates neon lamps which will
burn continuously for approximately 3000
hours, as compared with the approximate
500 hour life of ordinary lamps. It oper-
ates on 110 volts and consumes only 1/4
watt. The unbreakable lucite protective
cap, designed and made for Gothard ex-
clusively, provides perfect light disper-
sion of the warm neon glow in all direc-
tions. Lucite cap unscrews for lamp
change. Bakelite socket. Polished and
chrome plated jewel holder. 1” mounting
hole. Colors: red, green, amber, blue
and clear, Ask for complete information
on this and wide range of other Gothard
Lights.

olhard

MANUFACTURING COMPANY
1335 NORTH NINTH STREET
SPRINGFIELD, ILLINOIS

Export Division—25 Warren Street,
New York 7, N. Y

Cables—Simonirice, New York

THE INDUSTRY OFFERS...-—

(Continued from page 99)

coating protection against destructive at-
mospheres, is available in units now being
manufactured by Selenium Rectifier Products,
Federal Telephone and Radio Corporation,
Newark, New Jersey. .
The center-contact construction is available
in the same range of sizes and capacities as the
standard petal-type contuct

LANGEVIN 101 AMPLIFIERS

Amplifiers, 101 types, for medium gain, high
power bridging applications, have been de-
signed by The Langevin Company, Inc.,, of
37 West 65th Street, New York.

All models are said to deliver 50 watts to
a nominal load impedance with less than 3%
rms harmonic distortion at 400 cycles. The
gain control provides adjustment over a 40
db range and bridging connections. Chassis
is l6-gauge welded steel, zinc plated, and
bonderized. Weight approximately 45 pounds.

L

G.R. U-H-F OSCILLATOR
A 100 to 500-mc oscillator, type 857-A, has been

announced by General Radio Company, 275
Massachusetts Avenue, Cambridge 39, Mass.
Maximum output is said to be 14 watt or
better over the entire frequency range.

The frequency-determining element in this
oscillator is a “butterfly,” a tuned-circuit de-
veloped by General Radio. In the butterfly,
inductance and capacitance are varied simul-
taneously with a single control and no elec-
trical contact to the moving element is said
to be necessary.

The dial is said to read directly in f{re-
quency with an accuracy of +19%. A slow-
motion drive is provided.

The “output circuit is inductively coupled to

2 3 SEH

TRANSFORMER DIVISION

THORDARSON ELECTRIC MFG. CO.

300 WEST HURON STREET, CHICAGO, IUL.

ansforemer Sheceslests Siicce /875

; s .. ORIGINATORS OF TRU-FIDELITY AMPLIFIERS
100 , @« COMMUNICATIONS FOR JANUARY 1945
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the oscillator and the output is controlled by
varying the coupling. Otput terminal is ar
coaxial jack. !

Type 857-P1 power supply, supplied with
the oscillator, furnishes lament and oplag,
power and operates from a 115- or 230-volt as
line, 42 to 60 cycles. An electron-ray tube j |
used to indicate oscillation.

Oscillator is 6% x 783” x 74" overal
and weighs 6% pounds. Dimensions of the
power supply unit are 51" x 68” x 75
weight, 9% pounds.

* %

WESTINGHOUSE THIN HIPERSIL

Ultra-thin thicknesses of grain-oriented Hip.
ersil have been produced by the engineers ofl
American Rolling Mill and Westinghouse.

Prewar standard Hipersil laminations were
29 gauge, or about 14-mils thick. This wasl,

followed by 7-mil Hipersil, used for 400-cyclell

aircraft transforming equipment.
sheet was then developed.

A 5-mil thick/
Recently 2-mil}

and 1-mil thick Hipersil for h-f transformers
have been developed.

* ¥

AMALGAMATED RADIO TELEVISION
PLUGS AND JACKS

Plugs and jacks are now being produced by

the Amalgamated Radio Television Corp., 476

Broadway, New York, N. Y.
Jack types are JK-48, JK-26, JK-55; plu

tg{je;) a\re PL-54, PL-55, PL-204, PL-291, and
-291A,

Left, PL-54; right, JK-26.

AVERY MASKING PROCESS

Die-cut masking stickers have been announced
by Avery Adhesives, 451-453 East Third
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Street, Los Angeles 13, California. )
The masking stickers can be applied without
moistening.

* ¥ ®

RADIO CITY PRODUCTS
SIGNAL GENERATOR

A signal generator, model 704, covering from
95 kilocycles to 100 megacycles, has been pro- | = o . ;
duced by Radio Cjty Products Company, 127 | [lae o0 oo
West 26th Street, New York 1, N. Y. Fun-
damental frequencies are said to be continu-
ously variable from 95 kilocycles to 25 mega-
cycles in 5 bands. Calibration is said to be
accurate to 2% per band up to the broadcast
band and within 3% for high-frequency bands.

Model has a planetary-drive condenser with
direct reading calibration. Output can be
modulated or unmodulated.

STANDARD

2

<

%

If it's an antenna problem,
Johnson Engineers can give you
the answer. Don't waste power.
Johnson antenna coupling units
insure a perfect match and
maximum power transfer,
Housed in weather-proof
cabinets, they provide an inner
door with glass window for
observing ‘'meter, thereby
protecting observer from high
voltage.

Other Johnson products
include phasing equipment, Because we are
concentric line, tower lighting . pe
chokes, sampling transformers, Sp&CIOlIS'S oo because
inductors, condensers, insulators

and similar items. Write for ' we concentrate all our
more information and prices. * x » fizig

G.E.M. METERS research engineering
Meters featuring linear scales and unit con- 4 und producﬁon ski" on

struction have been announced by General A cope .
Electronics Manufacturing Company, Culver meehng dlffICU" COI' "
requirements . . . we

> : City, California. . .
| Unit construction is said to consist of jewel
bearings, armature and core asspmb]ed as a huve uchieved a de'

. o y 0 i i i urate
P ﬁdmouj name in ka’dlo unit construction that maintains accur

alignment and permits almost instant removal. i oy ]

‘Alnico magnet and pole piece used are said to z gree of PrOﬁc.encY that A

be brazed togethet. Meter weighs .5 pound. o commands your inves- ;
Standard meters include d-c voltmeters, am- s . . .

meters, milliammeters, microammeters, and |} hguhon, QOur engineer-

radio-frequency ammeters of the a-c thermo- 3 . N R

couple type. . ing staff is available

THREAD PROTECTORS ‘ for consultation with-

Internal and external safeguards for threaded i out ob'iguﬁon,

and machined parts, fittings, etc., have been
developed by Precision Paper Tube Company,
2033 West Charleston St., Chicago 47, Illinois.

They are made of spiral-wound fibre, kraft
paper, or cellulose acetate, under heat-treated
compression.

Protectors are cvlindrical, square, rectangu-
lar or tapered, crimped, flared or perforated.
Tolerances are said to be =+.003".

MADE BY
g

Al A8 FOR

* x »

2’/ 1.C.C. CONDENSER MOUNTING

S g £
] g = Brackets, M type, designed to permit the
/;/ jW e mounting of oil gapacitors in either vertical or

idnverted E):osition, haé/e been developed by In- || s

ustrial Condenser Corporation, 3243-65 North $

California Avenue, Chicago 18, TIllinois. o WE INVITE YOUR
ot INQUIRIES

'STANDARD
WINDING CO.

44-62 Johnes Street
NEWBURGH, NEW YORK

s WG T ORY

for the duration .. ...

G. E. DELTABESTON FLAMENOL LEAD | MEEELCMIRELY OFFICE: 53 PARK PLACE

WIRE

A mnew deltabeston flamenol thermoplastic in-

(Continued on page 103)

REctor 2-5334
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KURM &

35-18 37th STREET o

ELECTRIC
CO.

LONG ISLAND CITY 1, N, Y,

7

5200-18 W. Kinzie St.

llinois

Chicago 44,

CRYSTALS FOR
THE CRITICAL |

For years, The James Knights Com- {
pany has specialized in quantity pro- ,
duction of an exceptionally wide variety of Quartz d
Crystals. James Knights patents on precision cuts
and improved mechanical processes are in general 19
use throughout the crystal industry. We make I
samples nearly every day for some new customer [,
so that he can design his equipment to fit a crystal
that is now a standard of comparison. Why not
let us help you? !

The JAMES KNIGHTS Co. ]
SANDWICH, ILLINOIS | I

Filters and Transformers

Ournew Catalog covering the specialized line of
ADC Transformers, Filters, Equalizers, Key Switch-
es, Jacks, Plugs and other electronic components
OVPWE: is now ready.

Write for ADC Cataulog No 14

'NATION-WIDE MA
. ORDER DISTRIBUTORS

RADIC o ELECTRCNIC

DEVICES For Trade...Industry...Vocational
... Communication . . . Public Utility and Ex-
perimental Applications

BURSTEIN-APPLEBEE CO.

Kansas City 6, Missouri

1012-14 McGee St.

PRODUCERS of:

® Variable Resistors
@ Selector Switches

® Ceramic Capacitors,
Fixed and Variable

® Steatite Insulators
® Silver Mica Capacitors

Division of GLOBE-UNION INC., Milwaukee

102 e COMMUNICATIONS FOR JANUARY 1945

WANTED

RADIO-ELECTRONIC ENGINEER
A KEY-MAN !

We are looking for a man with wide experiénce in design and
development of radio-electronic parts and components. To such
a man this large corporation, established over 21 years, offers an
exceptional opportunity in war and post-war work. Applications
in full confidence. State qualifications fully. Box 145-G, Com-
MUNICATIONS, 19 E. 47th St.,, New York 17, N. Y.

® Ved MeEbroy

World’s Largest' Manufacturer of
Wireless Telegraphic Apparatus

., COMPLETE CENTRAL OFFICE EQUIPMENT

McElroy Manufacturing Corp.

82 Brookline Avesme < Bostom, Massachusetts

wWWwW.americanradiohistorv.com
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IE INDUSTRY OFFERS...-—

. (Continued from page 101)

ted lead wire for use in all types of
: escent lamp ballasts has been announced by
he insulation of this new wire is said to be
eraging and resistant to flame, oils, acids
alkalies. The wire is available in solid and
nded ‘conductors, sizes 16 and 18 AWG in
y colors, including black, white, red and

n.

*® & =

R NARROW LEVER KEY

%/16"’ wide lever key, FTR-810, is now being
viuced by Federal Telephone and Radio Cor
mtion, Newark, New Jersey.
Lid to have 18-spring capacity. Designed
one or two way, locking or non-locking
ation. Entire key assembly is said to be
4l together by a single screw. The spring
§-up mounts on one side of the two-piece
wsed steel frame, with all front position
$ngs in one group and all back position
gngs in another.
fontact springs are of nickel silver with
adium cross-bar contacts, and brass back -
springs are provided for tension adjust-
1t.  Non-click buffer springs are supplied
use in circuits where spring backlash is
§be avoided. Al springs are interchange-
Je and the pile-ups may be rearranged.
moisture proofed

an be supplied fungus and
tions.

rding to Signal Corps specifica

* * K

ELECHRON RADIO PRESELECTOR

| semi-automatic radio clock preselector, that
wprks on the alarm clock principle, for instal-
tion in radio receivers, has been developed by
e \)Narren Telechron (Ashland,
lass.).

Company

which houses all energizing and control cir-
cuits.

In
observation,
tionary film
for recording 1/1000 o
be operated with a rot
from 1/16C0 to 1/10 of a sccond.

addition ‘to fluorescent screen for direct
the instrument contains a sta-
holder taking a standard film
f a second or less. May

OHMITE ARMY-NAVY AIRCRAFT
RHEOSTATS

Two approved power rheostats for a
in accordance with the latest
Aeronautical Specifications AN-R-14a.

4835 Flournoy St., Chicago 44, Ill
The rheostats are light weight. Two sizes
available: model “J’ 30-watt and mode

a

25.watt; linear or taper wire-wound, in various

resistances, with ‘‘off”’ position, as required.

-

ating film drum for use

ircraft made
Army-Navy
have
been announced by Ohmite Manufacturing Co.,

1 “H

re
”

{The telechron alarm clock provides the basic BT S BT
llechanism for the new device. It is operated
- a two-watt telechron a-c synchronous motor
id can be fprnished for 115-volt or 220-volt
eration in any standard commercial frequency.
A * * %*
ESTINGHOUSE OSCILLOGRAPH
self-contained electronic oscillograph has
\en developed by Westinghouse Electric and
anufacturing Company, P. O. Box 868, Pitts-
(r:ghﬂodpa' f th
athodes of the tubes are energizéd from :
s d-c rectifier, rom @ * Hundreds of thousands of these
nit consists of the oscillograph proper in eost
lont of the cabinet and the cabinet proper _Claro§tat PoNeh th . ats arc.a no.w
o in daily use. Especially so in air-
. v craft assemblies. Indeed, they are
CLARK LEVER-LOCK BORING BAR standard equipment in planes,
Lever-lock boring bars, available in sets of| padio, electronic and industrial

four . . . 3/16"x5", %''x6", 36"'x7"" and 15"/ x8",
have been- announced by Robert H. Clark
Company, 9330 Santa Monica Boulevard, Bev-
erly Hills, California.

These bars are said to be designed for use
without bushings or adaptors.

One precision ground high-speed threading
bit and one boring bit are provided, with
each bar. The lever-lock holds the tool bit
at a right angle on onc end and at a 132 angle
on the opposite end.

INDEX

(Continued from page 66)
Vacuum Tube—Cross Reference Indices of
New and Old Designations; J. R. Schoen-

baum ....Jan.
Values of the Function: cos(h sin V)co:\V;

equipment. They are proving that
They can take it”"—and then some.

weep Your RED CROSS

% Write for
Literature

Wilson Pritchett ............cce. ug. 42
Wire, Hard Drawn Copper, Copper Weld
and BB Galvanized Iron as Used for

Open Wire and Cable Circuits; Paul B.
T R R T Feb.
Voltage Ratings of Jan Specifications C-5
Fixed Mica-Dielectric Capacitors; Lt. Geo.
A. Osmundsen Aug.

PO
it
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RELAYS

These controls are carefully designed and con-
scientiously made. They are conservatively rated to
insure dependability and long life. Send for data
bulletins describing the products of interest to you.

RHEOSTATS

SENIOR ELECTRONIC ENGINEERS

Preferably graduates of communication engineering
courses are required for designing receiving-type
electronic equipment covering all frequency ranges,
and other specalized electronic apparatus.

Design experience necessa?'. and knowledge of pro-
duction is desirable. Excellent post-war opportuni-
ties. Salary open. Requirements urgent. Proof of
citizenship and certificate of availability are neces-

sary.

WARD LEONARD

devices since 1892

Electric control (W

WARD LEONARD ELECTRIC CO., 75 South St., Mount Vernon, N. Y.

Write giving detailed qualifications, and if satis-
factory, interview will be arranged at our expense.

SUBMARINE SIGNAL CO.
175 State St., Dept. 420, Boston, Mass.

1814 E. 40TH ST.

INDUCTION HEATING FURNACES
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"EXTERNAL ANODE TRIODES

(Continued from page 46)

tween the anode and the cooling mecha-
nism, which is normally at ground poten-
tial. Porcelain or rubber tubing is used
to insolate the jacket from the rest of
the cooling system clectrically. Provi-
sion must be made also for controlling

electrolysis. This is usually accomplished
by providing a metaliic clectrolysis target
which can be replaced after it has been
disintegrated.  The necessity for pure
water in the syvstem is obvious, since im-
purities lead to increased conductivity, in-
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Figure 5
Variation of current with temperature for tundsten filament for half (B) and full (4)

applied voltage,

Normal operating temperature equals 2500° K.

(Courtesy FTR).
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creased electrolysis, and increased de-
posits which are formed on the anode of
the tube.

In forced-air cooled tubes the heat is
conducted away from the anode by a
copper-fin structure that is doldered to
the anode. The heat in the fins is in turn
dissipated into the air which is forced
through the fin structure. Swch a tube
is set in an insulated socket which pro-
vides a duct for the air flow from the
blowers. It is important that the air be
clean so that no dust collects in the
various parts of the circulating system.
Such dust may reduce the efficiency of
the cooling apparatus to a dangerous
point.

The other seals of the tube which pro-
vide for connection through the glass en-
velope to the filament strands and the
grid are made by using a metal with
cssentially the same expansion coeffi-
cient as that of glass. Care must be taken
that the temperature of these seals is kept
below the danger point. In certain tubes
air-blast cooling of the seals may be
necessary. Too much cooling, however,
may set up strains in the glass, which is
a poor conductor of heat.

Although the filament of an external-
anode vacuum tube is little more than a
strand of tungsten arranged so that it
can be heated to inncandescence, its oper-
ational characteristics have furnished ma-
terial for many pages of discussion. The
resistance of a tungsten filament at
2500° K is thirteen times as great as the
resistance of the same filament at room
temperature. When it is realized that
many of these filaments draw up to 100
amperes at normal operating temperature,
the difficulties in designing a starting
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yrcuit to bring these tubes to this tem-
prature become apparent. The problem
§ two-fold. First, the cold filament is in
ifect a direct short on the supply; there-
pre, some means for current limitation
llust he supplied. Second, shock to the
tlament caused by such a high current
‘ransient must be prevented.

! Figure 5 shows how the current of
| tungsten filament varies with tempera-
are for full and half voltage. 1t has been
lnown® that such a set of curves can
Lipply the information necessary to de-
'gn the usual filament starting circuit.
‘he two factors to be considered in such
;,&:sign are first, a means of limiting the
turrent surges to twice the rat=d current;
nd second, the total time necessary to
iring the filament to operating tempera-
Lire. Since there is very little call for
{apid-start circuits using external anode
fibes, the first design requirement is most
inportant. It may be seen from Figure 5
lnat if the series starting resistance is
thorted out at point C, the current surge
+ill be within the requirements. The
esistance necessary to give half voltage
't this temperature, 1400°, is given by

. Er

D —
B —

i 21r

bhere Er is the rated filament voltage,
2nd
is the rated filament current

1)

Ir

bince this resistance is usually inserted
Ih series with the primary of the filament
Leating transformer, the above relation
fnust be modified to give the necessary
frimary resistance:

E.?
I) e
=

e (2)
| Z2Erls

where Ep is the primary voltage
this resistor also limits to a safe value
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the starting current when the filament
is cold. The total current through the
cold filament must be less than 200%
normal, since the resistance determined
in 1 is half the operating resistance. High
reactance transformers may also be used
to limit starting current.

The time necessary for the filament to
come to the 1400° temperature with the
starting resistance determined from I or 2
is difficult to determine because of the
number of thermal factors involved.

Jones and Langmuir’ have derived an
expression for the heating time for tung-
sten filaments which is accurate where
small temperature changes are involved.
Experimental determination of the actual
heating time for each filament is generally
necessary, however. It is interesting to
note that, in general, the heating time
varies with the square of the strand
diameter and with the first power of the
length. Since there is no reason for hurry-
ing the process, it is possible to make the
first part of the heating cycle long enough
to bring the filament to a stable tempera-
ture, a condition which can be visually
noted by the operator.

To obtain maximum life from a tung-
sten emitter the operating temperature
shuld be kept as low as possible. Figure
6 shows graphically this relationship be-
tween temperature and length of life. The
extent to which the filament voltage may
be reduced is limited by the available
emission. In the fundamental design of
the tube a compromise is made between
the life expectancy on the one hand and
filament heating power required on the
other. Although tubes with a life of
50,000 hours are within the realms of pos-
sibility, they would be verv uneconomical
because of the increased filament heating
capacity necessary, the increased powel
consumption, and the increased filament
heat dissipation.

It is apparent from Figure 6 that the
filament life of an external-anode vacuum
tube depends not only on the tube design
itself, but also on the design of the equip-
ment into which it is installed. This fact
is illustrated by the long life obtained
from the tubes used in high-level modu-
lated broadcast transmitters where the
design has been very generous. Becagse
the external anode tubes are expensive
items it is important that the designer
consider this life factor in equipment de-
sign and balance it against increased
costs of conservative operation.

[To be continued]
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GENERAL RADIO was granted the coveted

@ Army-Navy “E” Production Award for the
fifth time in December of last year. G-R is one
of the very few in the electronic industry to
receive this honor five times.

The production of precision electrical test equipment is a
highly specialized business, demanding maintenance of close
tolerances in all inspection, manufacturing and calibrating
operations. Constant and close supervision by highly
trained personnel is required to produce equipment of the
precision and reliability of G-R instruments.

In order to meet the greatly increased production called for
by the war, G-R has expanded to its limit, both in space
and in personnel. We have subcontracted machining opera-
tions to several loca! firms; we have transferred our entire
VARIAC production to leased space in another building;
we have obtained considerable space in another building
where we have contracted for a large number of war-time
workers under our own foremen; we have let out the com-
plete manufacture of several instruments to other manu-
facturers; we have turned over the design, drawings and
models of several critical instruments to other manufac-
turers for their exclusive use. :

G-R is proud that it has been able to meet the urgent
production requirements of the war effort. It is equally
grateful that the substantial contributions from its Develop-
ment and Engineering Departments, through many thou-
sands of hours of consulting engineering on secret war
projects, have directly assisted in the solution of technical
problems of the greatest urgency.

Cambridge 39, Massachusetts

NEW YORK CHICAGO LOS ANGELES
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