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The C.T.C. Terminal Lugs pic-
tured in the inserts are shown

actual size. . . 5
Left: C.T.C. Double End Terminal Lugs provide two terminal posts in one

swaging operation. May be wired from top or bottom. Elcctrical con-

nection perfect because both posts are part of same lug. Stocked in 345"

terminal board thickness. e

Center: C.T.C. Split Terminal Lugs have a .050" hole through

them permitting wiring from top or botrom side - of board with-
out drilling. Stocked to fit 35" terminal board. Ideal for transformers and
other potted units. s
Right: C.T.C. Turret Ter- [UrpMB minal Lugs have two soldering spaces. Lugs heat
quickly, making wiring s B firm and neat. Made to it %", Y, 4% W8,
3’ and 14’ terminal M board thicknesses. Also available with single
soldering space. i,

CAMBRIDGE THERMIONIC CORPORATION
442 Concord Avenue o Cambridge 38, Mass.
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Microphones
Engineered hy
EleclioYores

Ans:

Poly-Directional with
Adjustable Polar Pattern

The versatile high fidelity Cardak
is readily adjustable to reduce
any combination of reflected
sound. Cuts reverberation or
random noise pick-up . . . mini-
mizes acoustic feedback. For
broadcasting, recording, public
address, communications.

Model 725—Cardak I. List....$55
Model 730—Cardak Il. List. ... $75

ver Everyday
Sound Problems

|
I
L

i 2%

Maximum Intelligibility
Under Extreme Noise

Hand-Held, close-talking single
button carbon *DIFFEREN-
TIAL microphone for all speech
transmission in any noisy, windy,
wet or extremely hot or cold lo-
cations. Cancels out background
noise. Articulation is at least
97% under quiet conditions, and
88% under a 115 db noise field.

Model 205-S. List Price........ $25
*Patent No. 2,350,010

General-Purpose Dynamic
for Voice and Music

Widely used because of its de-
pendable all-arcund perform-
ance. Excellent frequency re-
sponse for both indoor and out-
door speech and music pick-up.
Rugged, small size, light weight.
High output. Suitable for public
address, dispatching, paging, re-
cording and remote broadcast.

Model 630-C. List Price........ $30

Corner of E-V

—_—————— - ———

—_— 1

lllab!!

One of our Quality-Con-
trol units used in testing
close-talking micro-
phones. Harmonic distor-
tion, frequency response,
positional response (for
carbons) level, etc., are
carefully analyzed. Cal-
ibration is effected by
Bell Laboratory stand-
ards and our own recip-
rocity checks.

Higher Articulation
with Less Fatigue

Moving coil, hand-held Dynamic
microphone for high fidelity
speech transmission. Uniform
response, free from peaks, in the
useful frequencies gives higher
articulation, provides more us-
able power level, and is less
fatiguing to the listener. For out-
door or indoor use.

Model 600-D. Dynamic. List. $27.50
Model 210-S. Carbon. List.. $17.50

Velocity High Fidelity
Bi-Directional Sound Pick-Up
Wide, flat frequency response,
bi-directional polar pattern, high
fidelity characteristics, wide-
angle front pick-up, and pick-up
range make it ideal for solo,
orchestra, or chorus, for single
speaker or groups. For indoor
P.A., broadcasting, recording.

.Model V-1-C. List Price........ $30
Model V-2, List Price. ...... $37.50
Model V-3, List Price..........$50

SEND FOR COMPLETE CATALOG

Gives valuable data on Electro-Voice
Microphones for communications, pub-
lic address, broadcasting and record-
ing. Includes helpful Reference Level
Conversion Chart.

Avuthorized Distributors Everywhere

GUARANTEE

The E-V models shown
here are guaranteed
forever against de-
fects in workmanship
and material.

—————————————————l— C— I — — — S——— G—— S— S—— Gt} Sty  — ——
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No finer choice than % ’mca

CROPHONTES

ELECTRO-VOICE, INC., 1239 South Bend Ave., South Bend 24, Indiana * Export Division: 13 East 40th St., New York 16, N. Y., U. S. A.— Cables: Arlab
. : COMMUNICATIONS FOR OCTOBER 1945 o 1
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LEWIS WINNER, Editor
F. WALEN. Assistant Editor

We See. ..

RESEARCIL APPEARS TO HAVE BECOME an
influential factor in many reconversion
programs in a variety of industries, par-
ticularly communications. Formerly rele-
gated to a minor activity of a few,
research today finds itseli not only the
prime project of substantial staffs, but as
a favored asset by management. While
the war accented the progressive ad-
vantages of research, prewar research
had also demonstrated ijts long-term value.,
Many of the fundamental concepts estab-
lished during peacctime served as the
bases of innumerable snccessful wartime
projects.

In the halls of Congress, research has
also become u featured topic of discussion.
A number of bills before the House pro-
vide for specialized governmental research
brograms to merease our world scientific
leadership.

Aware that the usual commercial requi-
sites interfere with pure research progress,
many industries have removed these bar-
riers and initiated extremely flexible long-
term programs . . . programs that will
afford unusually wide-scope research ac-
tivity.

During a recent debate in Washington
on the value of rescarch to government
and industry a leading government comi-
munications specialist said : “Research is
a sound investment in the future.”

Sound comment !

THE PAST MONTHS HAVE FOUND EVERYON |
IN RAILROAD RADIO communications ex-
tremely active. Dozens of plans have now
become actual installations throughout the
country.

According to R. A. Clark, Jr., railroad
radio specialist of Chicago, it appcars as
if around 40,000 fixed, mobile and portable
stations may be installed by the roads
during the next few years. This estimate
covers equipment for engines, cabooses,
passenger cars and fixed stations. These
data are predicated on the present rolling
stock, which is expected to mcrease, and
which should, therefore, increase the nuni-
ber of required communications units.

IFrequencies tested recently have ranged
from 30 to 2,000 mc. Tests on 2,000 mce
using f-m have been very encouraging.
According to Mr. Clark, operation at this
high frequency was found to be very
satisfactory regardless of the territory,
and that included operation through an
extremely long tunnel,

It’'s a general consensus that railroad-
radio communications development will
now proceed at an accelerated pace and
many railroads will install equipment as
fast as it can be made available and as
quickly as FCC assigns the necessary fre-
quencies.—L. W,

Including Television Engineering, Radio Engi.
neering, Communication & Broadcast Engi
neering, The Broadcast Engineer. Registered

U. 8. Patent Office. —

Member of Audit Bureau of Circulations.
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SYLVANIA NEWS

ELECTRONIC EQUIPMENT EDITION

- _ v i

OCT. Published by SYLYANIA ELECTRIC PRODUCTS INC., Emporium. Pa. 1945

SYLVANIA CATHODE RAY M ANY MANUFACTURERS TO USE
ELECTRICALLY SUPERIOR TUBE

TUBES NOW AVAILABLE

Ready for New Television

Sylvania Electric announces the wel-
come news that cathode ray tubes are
once more available for the man-
ufacturers of television sets.

Constant research in this field, com-

hined with wide experience in large-

Svlvania Electric precision-built
cathode ray tube now available
to television set manufacturers.

| scale production to meet war require-
| ments, has placed Sylvania in a po-
sition to manufacture these tubes to
a much higher standard than ever
| hefore.
This is an important factor to
manufacturers of television receivers
| whose “plans” are rapidly becoming
realities.

Check today with Sylvania Electric

\| Produces 1nc., Emporium, Pa.

Sets To Be Produced

Sylvania Lock-In Radio Tube \
Ideal For FM, Television, Radar

With the increasing trend toward
higher frequencies—as shown by re-
cent FCC decision assigning FM the
band between 88 and 106 megacycles

set manufacturers will tend, more
than ever, to use a tube ideally suited
to the adoption of these very high
frequencies.

The Sylvania Lock-In is known to
be electrically and mechanically su-
perior to any tube made.

Electrically, it is more efficient be-
cause the element leads are brought
directly down through the low-loss
glass header to become sturdy socket

’,}QYL\/AN,A{

: «,qutwut\

pins—reducing lead inductance —and
interelement capacity.

Mechanically, it is more rugged he-
cause support rods are stronger and
thicker—there are fewer welded joints
and no soldered joints—the lock-in
lug is metal, not molded plastic—the
elements are prevented from warping
and weaving.

Today, set manufacturers consider-
ing the many developments in the
field of communications. are looking
to the Sylvania Lock-In Tube as a
perfect electronic unit—the tube built
to handle ultra-high frequencies.

The Sylvania Lock-In Tube showing construction— electrical
and mechanical—that makes it superior to any tube made.

SYLVANIAN ELECTRIC

Emporium, Pa.

'\MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

COMMUNICATIONS FOR OCTOBER 1945 o 3
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_ SEATTLE CHICAGO
T. J. CROFTON ASSOCIATES NORTH WEST SALES & ENGINEERING HARRY HALINTON
30 Rockefeller Plaza SERYICE CO. 612 N. Michigan Ave.
Phone: Circle 7-5782 915 Terminal Sales Bidg. Phone: Main 3860 Phone: Superior 0796
KANSAS CITY DALLAS
C. E. MOORE

GALVIN SALES COMPANY
532 Wilson Bldg.
Phone: Central 6983

3118 Linwood Blvd,
Phone: Wabash 4554

FUSITE SALES & ENGINEERING

4 e COMMUNICATIONS FOR OCTOBER 1945
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PEACEWORK ... means mass production of better

products at less cost for more people. How to do it at
a profit? Consider, then, FUSITE Hermetic Terminals
« « . and especially the new FUSITE HermetiCan*.

It hermetically seals, without heat. It is done with a

"can-sealer'" (manual or automatic) as used in quantity

production sanitary food-canning. It's fast . . . simple

.« . thrifty. It works to perfection. It's the new and

better way to hermetically seal transformers

. relays . . . condensers . . . rectifiers . . .
switches. The HermetiCan* is a FUSITE

original. Wide range of can sizes. Any

number of terminals . . . from one to nine
or combinations, thereof. FUSITE terminals
are now available in two different styles:

(1) Hollow Tube; {2) Flattened and Pierced.

Single terminals as low as 3l/¢

each in quantity. We invite your inquiry via

WE HOUSEHOLD AMPS

letter or the coupon below. MEET MANY DAMPS
e FROM CELLAR T0 ATTIC CEILING,,
HermetiCan is a registered trade name. SO WE ADVISE
THAT YOU BE WISE
MAIL THIS COUPON FOR AUSITE SEALINS!

CINCINNATI ELEC. PROD. CO., Dept. C-10 ’ \
Carthage at Hannaford, Norwood
Cincinnati |12, Ohijo.
Please send FUSITE literature and samples as indicated below:

Single FUSITES { ) Multiple FUSITES ( ) FUSITE HermetiCan® ( )
|

l | am interested in the possibilities for hermetically sealing.... . -
i T T (Name or kind of product) N
i Any information you may have on this will be appreciated.
; My Name i5.....o e R .

| (Please Print)
] MY POSIHION 13, e
| For. . W ——— _—

Whose AdAress ... .o iiriuioeimmi oo
City : .Zone........State_ ... . .

COMMUNICATIONS FOR OCTOBER 1945 e §
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ONE STANDARD T

does the job...

NEW pe end seai ¢ WOUND WITH
pe end seal for extra e
humidity protection. ik o CERAMIC

INSULATED
WIRE
1000 C.
HEAT-PROOF!

NEw glazed ceramic shell to with-
stand thermal shock, humidity and cor-
rosive conditions.

..in ANY climate!

No more “special orders” to obtain suitable resistors to with- |
stand the extreme thermal and humidity conditions to which
your product may be subjected in many parts of the world! |
STANDARD Sprague Koolohm Wire-Wound Resistors now
incorporate these extra protection features — and this means
that you can count on STANDARD Sprague Koolohms for
maximum dependability in ANY climate, ANYwhere on
the face of the globe. Write for new
catalog of Sprague Koolohm wire-
wound types for every requirement,

Mfw:‘f* .\ spracuE [{OOLOMM

‘wmi AND TRADEMARK REGISTERED U.S. PAT. OFF.

e dasaiond 7 WIRE-WOUND RESISTORS

SPRAGUE ELECTRIC COMPANY, Resistor Division, North Adams, Mass.

6 e COMMUNICATIONS FOR OCTOBER 1945
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From slender filament to anode block . . . all tube construction details, however small, are
important to Federal. That is why this experienced and longtime manufacturer uses the
illustrated high-magnification metallograph as part of its test equipment for checking
raw material quality.

An example is the micro-photo inset. Here is shown oxide-free, high conductivity copper
used for copper-to-glass seals . . . after the material has been reduced to a fine grain, non-
porous structure through Federal’s special metal-processing methods.

But whether copper, molybdenum or tungsten.. .. they all are subjected to the same
exclusive treatment and put through the same searching scrutiny . .. assurance that only
the finest materials go to make up Federal tubes.

This exacting test is another good reason why Federal tubes are better tubes. Trans-
mitting, rectifier, industrial power ... they have a reputation that is deserved because
they are built to stay.

Federal always has made better tubes.

ffé’ ,"Newark 1, N. |.

COMMUNICATIONS FOR OCTOBER 1945 @ 7
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IT wAs 50 YEARS AGO, on November 8, 1895, that scien-
tific investigation led Roentgen to the discovery of X-rays.
In this semi-centennial year we honor his work, and thecyiork

of the pioneers who, sometimes at the sacrifice of their own ’

lives, developed the theory and practice of a science that
today means so much to all mankind.

Very soon after Roentgen publicly announced his dis-
covery in 1896, Robert H. Machlett made the first practical
American X-ray tube. Quickly he improved his techniques,
creating a whole series of "firsts’ such as the first ray-proof
tube, the first cooled by water, the first for contact therapy.
The organization he founded carries on his principle of
constant research, improvement and initiative, and has
many other firsts to its credit, culminating in the amazing
and unique 2,000,000-volt, direct current, sealed-off, pre-
cision X-ray tube.

¢ e COMMUNICATIONS FOR OCTOBER 1945

\

To o large extent, X-ray history is Machlett h_isfi_a;'i;,
history of service to mankind. Today, Machlett tubes are
use by doctors, hospitals, laboratories and factaries.in mc

R RN @

forming delicate : Emdf}:_sgﬁ, expgndmg,mqn’swﬁp

=
= 4
serving with unmatched exactitude” and’ ecénm!;y"fies’:lfle
future, Machlett's talents will create other and still more
valuable applications, for Machlett never stands still, s
always creative, improving its tubes, developing new ones

for old and new services.

In addition to X-ray tubes for all purposes, we also make
oscillators, amplifiers and rectifiers for radio and industrial
uses, all to the same high (and unmatched) standards to
which our X-ray tubes are held. It will pay you to buy
Machlett tubes. For information as to the available types,
write Machlett Laboratories, Inc., Springdale, Connecticut,
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i Cornell contoct therapy tube

-,

v Pyrex h'ec'vy anode bulb tube,
type MR

Silver bearing long-life rotating ‘target
tube, type DX

b TN,

v £
TR L s, T B
‘X}}’f@t:ﬂ"\;’eﬂ Y

3

. Tube with beryllium window and hooded
anode, 250 k. v., type IR

B XK KK KK “

x W RE W

*»'—‘ : 14
% ;

-4 LR

= From the Beginning| A

Y - na ‘ﬁ
? ’?‘ "When in 1895 Professor Roentgen ?’f‘x Tube wi'h.vucu‘um;‘l}:ghl"#eryllﬁun} window
i u#’ﬂ onnounced hiS diSCOVGI’y, Mochlett ,.."l,ﬁ in envelope—the Diffraction Tube
‘ ielh was immediately interested and be- ) E’
; ’;‘:‘ gan experiments to reproduce the :
' o results of Roentgen. He was ideally :

2,000,000 voit direct current pre-
cision radiographic tube, type VM

-

B oo o % % % B % % % FoBLRIRIE

equipped for such work, for just

» at that time he had perfected
i t;::i:»g,,.,}' a mercury pump capable of pro-

ducing a very high vacuum. He at-
tacked the difficult task and before
many days had passed, succeeded
in producing the first X-ray tube in
this country.” —1. S. Hirsch, Radiology
8:254,1927.

APPLIES TO RADIO AND INDUSTRIAL USES!
Y % YEARS OF ELECTRON-TUBE EXPERIENCE'

% % % % % o4 X % % % %

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
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OLD Man Centralab knows what he js
talking about . . . for today it is as
true as it was twenty years ago . .. that
Centralab Radiohms represent QUALITY
in Volume Controls. Today the service
man cannot afford to take chances so he
must be doubly sure. That is why, if he
is wise, he will always specify CENTRA-
LAB for all his replacement jobs,
The familiar blue and white carton is
his guarantee of goodness,

See your nearest Centralab jobber.

e Division of GLOBE-UNION INC., Milwaukee

Producers o{ Variable Resistors * Selector Switches ¢ Ceramic Capacitors,
Fixed and Variable * Steatite Insulators and Button-type Silver Mica Capacitors.

10 @ COMMUNICATIONS FOR OCTOBER 1945
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Post VJ Day production of Bliley
acid etched* crystals for FM receiv-
ers. Aircraft and Marine radios, Rail-
road communicationsequipment and
many other applications is proceed-
ing with the same skill and efficiency
that marked our wartime operations.

BLILEY has

Substantial quantities of these crys-
tals are in the hands of foresighted
manufacturers who planned in ad-
vance with Bliley engineers for fre-
quency stabilization in their post-
war models.

Now, more than ever before, you

Another star has been added. Our 5th citation for outstanding
achievement in producing materials essential to the war effort.

- 2lilc

CRYSTALS

BLILEY

ELECTRIC COMPANY -

UNION STATION

BUILDING

the crystals

need the versatile experience of
Bliley engineers and craftsmen
gained through more than 15 years
of quartz crystal engineering ex-
clusively. Whether your require-
ments are one crystal or a million,
you can be sure of top quality —
top design—and top performance—
in Bliley crystals.

~ . N
1 { 4

*Acid etching quartz crystals to frequency is
a patented Bliley process.

Radio Engineers—
write for temporary
Bulletin CM-26

ERIE, PENNSYLVANIA

COMMUNICATIONS FOR OCTOBER 1945 e 1[I
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" THOUSANDS OF TESTIMONIALS

Thousands of testimonials are in the files at Hallicrafters. They are from members
of the armed services all over the world. They tell how Hallicrafters-built com-
munications equipment has performed dependably and brilliantly on all the
battle fronts of the world. Many of these letters are signed by licensed amateur-
who include their call letters with their signatures. A high percentage of the let-
ters conclude with sentiments like these — we quote: ““If a rig can take it like the
HT-9 took it in the Australian jungles, it's the rig for my shack after the war”, .
“When | buy my communications equipment it will be Hallicrafters'. . **After
we have won this war and | can get a ham ticket there will not be the slightest
doubt as to the equipment | will use .« . it will be Hallicrafters’. . .""Meeting
Hallicrafters gear in the service was like seeing someone from home . . . | used
to have one of your receivers at W7FNJ .. . hope to have more after the war'* !
.. .""being an old ham myself | know what went into the 299 . . '* Thus does the
voice of the amateur come pouring into Hallicrafters headquarters, providing
information, guidance and further inspiration to Hallicrafters engineers, Ama-
teurs will find in Hallicrafters peacetime output just the equipment they need —
BUY A VICTORY BOND TODAY! refined and developed in the fire of war and continuing to live up to the well
earned reputation as *‘the radio man's radio.™

hallicrafters rapig

THE HALLICRAFTERS CO., MANUFACTURERS OF R
12 o COMMUNICATIONS FOR OCTOBER 1945

ADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.
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IN A DETAILED, 8-page bulletin now available, Raytheon Manu-
facturing Company tells the complete story about the dependable
Raytheon Voltage Stabilizers. These trouble-free magnetic-type
units . . . with no moving parts to get out of order ... stabilize AC
from ordinary voltage sources to within plus or minus a half percent,
throughout their full rating.

The bulletin includes such useful information as electronic
applications, performance features, principles of operation, operat-
ing characteristics, graphs, specifications of the three immediately
available designs, cased, uncased, and endbell, and a price list.

We urge you to send for your copy promptly. Ask for Bulletin
DL48-537, and address your request to Raytheon Manufacturing
Company, Electrical Equipment Division, Waltham 54, Mass.

www americanradiohistorv com

1[ RAYTHEON

S “ BT - 3 = = ¥ . it
- e L St 1

MANUFACTURING COMPANY
WALTHAM 54, MASS.

'ELEtTRlCAL EQUIPMENT DIVISION.

COMMUNICATIONS FOR OCTOBER 1945
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- « « Comparative Graph Proves SHURE Super-Cardioid
° ° o geo ° ~
Microphone twice as unidirectional as Cardioid . . .
230° RO 2P XL 180° 150° /2.0 5 /5 130°
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8 1 { / 2 "
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Here is the difference in pickup patterns between the Cardioid and the
Shure Super-Cardioid Microphone. Maximum sensitivity (100%) is achieved
by sound approaching the Microphone, directly at the front. At 60° off the
front axis sensitivity of the Super- Cardioid is only slightly less than the
sensitivity of the Cardioid (69% against 75%). The Su er-Cardioid insures,
therefore, a wide range pickup at the front. Beyond the 60° angle, the
sensitivity of the Super-Cardioid decreases rapidly. At 90°, the sensitivity of
the Cardioid is 50%; the sensitivity of the Super-Cardioid 37Y%%; 12149 less.
For sounds approaching at a wide angle at the back (110° to 250°) the
sensitivity of the Cardioid is 33%; the Super-Cardioid 15Y%% or 17149, less.
It has been proved mathematically that the ratio of front to rear pickup of
random sound energy is; Cardioid 7:1; Super-Cardioid 14:1.
This additional directional quality is important in critical acoustic work.
The Shure Super-Cardioid, employing the exclusive “uniphase” principle,
gives such performance in a single, compact rugged unt,
SHURE BROTHERS . g
Designers and Manufacturers of Microphones and Acoustic Devices U1
225 W. Huron St., Chicago 10, Illinois * Cable Address: SHUREMICRO

VLN CbMMUNlCATIIONS FOR OCTOBER 1945
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*FACTORY REPRESENTATIVES
« IRC DISTRIBUTORS

{RC RESISTORS ARE “ON LOCAT

5@%/

From coast to coast and border to border you'll find IRC“spe-
cialists’” ready to help you with your resistor problems. These
alert and capable organizations are ready to assist you in
determining the precise resistors for your specific appli-
 cations. IRC can render this unbiased technical service
because it is the largest exclusive producer of resistance
devices, making more types of resistors in more shapes, for
more applications than any other manufacturer in the world.

Because of volume production combined with specialized
engineering skill, orders in any quantity can be filled
promptly. Your inquiries will be given immediate and effi-
cient attention. Names and addresses of your nearest IRC
Distributors will be furnished on request.

INTERNATIONAL RESISTANCE CO.

DEPT. 8-J

f40'l NORTH BROAD STREET + PHILADELPHIA 8, PA.

.I www americanradiohistorv com

. ATLANTA
Hollingsworth & Still, 407 Norris Bidg.

BOSTON
Ray Perron 131" Clarendon St.

BUFFALO
Harry B. Segar Ellicott Square Bldg.

CHICAGO
S. B. Darmstader
308 W. Washington St.

CLEVELAND
Fred Bell 1400 W. 25th St
DALLAS
George E. Anderson  Santa Fe Bldg.
DETROIT

Koehler-Pasmore
8316 Woodward Ave,

INDIANAPOLIS
Vernon C. Macnabb, 915 Riveria Dr.

KANSAS CITY, MO.
C. W. Reid 1825 McGee Ave.

LOGAN, UTAH
Ronald G. Bowen 83 E. First St.

LOS ANGELES
Dave N. Marshank
672 S. Lafayette Park Place

NEW YORK
International Resistance Co.
A. H. Hardwick 165 Broadway

PITTSBURGH
George O. Tanner 508 Grant St.

SAN FRANCISCO
James P. Hermans 1278 Mission'St,

SEATTLE
Dave M. Lee 2626 Second Ave,

ST. LOUIS
Norman W. Kathrinus 1218 Olive St.

ST. PAUL
J. U. McCorthy 1725 Hillcrest Ave.

OV UTINICATIONS FOR OCTOBER 1945 o 15
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WHAT D0 YOU WANT IN A CABLE?

_ Portable
- Radio Frequency
Transmission
Cable

Combhination
Radio and Audio ¢
" Frequency Control 4
Cable

Portable
) Power Cahle

Armored

& Power Cahle

thanks to ANKOSEAL, a remarkable
thermoplastic insulation, our engineers

To do your job and do it right, you need are usually able to combine in one cable

cable with certain characteristics. Three all the qualities you need.

or four or more factors—heat resistance, Simply tell us what you want in a cable

dielectric strength, flexibility and dura- —-we'll design and produce it. Tt won't
be the cheapest cable—but i will be

right! The difference will result in

bility, for instance—must be satisfied
in the one cable. You can settle for less

—but when a cable fails, it's your repu- longer life and better performance.

tation that suffers. o
“eom s We'll be glad to describe in detail what

At Ansonia, electrical cable is engi-
neered to meet a/l necessary require-
ments as far as that is possible. And,

Ansonia can offer you in the form of
job-engineered cable. Write now for
fuller information.

THE ANSONIA ELECTRICAL COMPANY

Specializing n "Ankoseal” a Tbermoplaslic Insulation «g
ANSONIA ¢ CONNECTICUT

A Wholly-Owned Sztbsiz/z‘ary of

NOMA ELECTRIC CORPORATION

GENERAL OFFICES « NEW YORK, N. Y.

Makers of the famous Noma Lights—the greatest name in decorative lighting,. Manu-
facturers of fixed mica dielectric capacitors and other radio, radar and electronic equipment.

16 e COMMUNICATIONS FOR OCTOBER 1945
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Control

Oil Resistant
Portable
Cord

Why ANKOSEAL

solves cable problems

Ankoseal, a thermoplastic insu-
lation, can help solve many elec-
trical engineering problems,
now and in the future. Polyvinyl
Ankoseal possesses notable
flame-retarding and oil resisting
characteristics ; is highly resist-
ant to acids, alkalies, sunlight,
moisture, and most solvents.
Polyethylene Ankoseal is out-
standing for its low dielectric
loss in high-frequency transmis-
sion. Both have many uses, par-
ticularly in the radio and audig,
fields. Ankoseal cables are the
result of extensive laboratory re-
search at Ansonia—the same
laboratories apply engineering
technique in the solution of
cable problems of all types.
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From ¢oast to coast the swing is ovétwhelmingly to
Motorola. Police of 36 states and over 1000 communi-
ties now depend on Motorola F-M Radiotelephone for
emergency communication. There must be a reason . . .

1. SIMPLICITY—It doesn’t take an electronic technician
to operate a Motorola Radiotelephone. Any man on
your force can use it without special training.

2. EFFICIENCY—Motorola Radiotelephone has range
and power, enabling patrols to maintain contact with
thé control station at distances up to 50 miles.

3. RELIABILITY—The Motorola Radiotelephone is made
by the makers of the battle-tough ‘“Handie Talkie” and
“Walkie Talkie”. You couldn’t ask for a better guaran-
tee that your radiotelephone will always deliver!

The terrain of the area you service may present a par-
ticular problem, but Motorola engineers can solve it.
Write today—we will be glad to submit specific recom-
mendations—without obligation, of course.

*Including Washington, D. C., Hawaii and Panama.

FR EE | Werite for detailed Motorola Radio- ;
¢ telephone Directory covering

more than 1000 Motorola two and three

way F-M systems now operating in United

States, Canal Zone and Hawaii. i
oz

MFG. CORPORATION  CHICAGO 51

COMMUNICATIONS AND ELECTRONICS DIVISION
.M & A-M HOME RADIO o AUTO RADIO « PHONOGRAPHS o TELEVISION o AIRCRAFT RADIO o POLICE RADIC o RADAR « MILITARY RADIO

COMMUNICATIONS FOR OCTOBER 1945 o /7
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STANDARD
CRYSTALS

Announcing

STANDARID'S MIDGE'T crystal unit. now on a production basis.

STANDARD brings vou. as an answer to vour frequency control problem, the
MIDGE'T. A precision crystal to your specifications in a holder that’s radicallvy
different* — designed to fit minimum space requirements. Furthermore. the cost is
attractive,

The MIDGE'T is a real triumph of that skill and knowledge gained through our
years of research, development and production experience. We have furnished the
armed forces millions of crystal units — N OW we welcome the opportunity to supply

Your requirements.

STANDARD'S engineering staff is at your command. M’rite, wire or phone us
vour frequency control problems.

For general AIRLINE, POLICE, BROADCAST, AIRCRAFT, AMATEUR
and COMMERCIAL uses we make a complete line of crystals in standard or
special holders. Send for new catalog just coming off the press. We take this oppor-
tunity to greet our old customers in these fields and to solicit their continued business.

" Refers to designs of holders.

In the inset (opposite page) the
new STANDARD MIDGET is
reproduced in actual size. The
background pictures popular
types in the STANDARD line.

18 o COMMUNICATIONS FOR OCTOBER 1945
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STANDARD PIEZ0 COMPANY

‘ Established 1936

-l Quartz Crystals and Frequeney Control Equipment
| Office and Development Laboratory

! Caruistg, Pa.. P.O. Rox 164

SCRANTON, P CARLISLE, Pa.
COMMUNICATIONS FOR OCTOBER 1945 e /9
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AEROVOX

N

now-How" 1;1::
:af Engineer
hiet euie!) Wii

r T
-
[
<
Q
"
o
o
-]
o

ion Manager o
:ll:): capacitance pxob\e;r‘xi o
a customer from the ap

tion blueprinis-

3

oo Can save:you untold
time, expense, trouble

@ Ingenuity, imagination, versatility, adaptability, coupled
with sound engineering practice, add up to Aerovox
“Know-How."

Of course Aerovox has an outstanding line of standard
capacitors—paper, oil, electrolytic, mica and low-loss ultra-
high-frequency types. A wide range of requirements are met
with such a variety of listings. But Aerovox can also meet
most extraordinary needs with special types that do not have
1o be billed at usual special prices. Here's why:

A tremendous variety of cans, terminals, insulators, mount-
ings and production processes at the disposal of Aerovox
engineers enables Aerovox to make up special types quickly,

. . - i }3 7
readily, inexpensively. So: fembled :,‘:;m?,angap;cnoxs as. |
. . " . par, H ar
Bear in mind Aerovox “Know-How"—and save untold time, of ::n ;"(:icating the MdeA:;O_v?x
. lermin Iie
‘expense, trouble. Mounting, 858, Insulaterg am{ !

® Try us on that capacitance problem.

Export: 13 E. 40 ST., NEW YoRK 16, N. Y. Cable: ‘ARLAB’ - |p
20 e COMMUNICATIONS FOR OCTOBER 1945
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New Pilotiess Plane,?

s ﬁ-_“...&.m--i."i'ifj‘.{l'i‘,-

ACK IN 1939. PACIFIC DIVISION HAD

MLREADY FLOWN THIS RADIO CONTROLLED AIRPLANE

This portable 100 watt transmitter
was used to control the plane.

i, O . *"Ground Pilot’’sat in the truck body.
lix years ago we did it the hard way. Month after month at an isolated camp

'n the Mojave Desert Pacific Division radio engineers collaborated with
.ockheed engineers to perfect electronic controls and the aerodynamic

haracteristics of one of the first airplanes to fly by radio direction alone.

"he operations were part of a special Army project and, in all, six airplanes
if Lockheed design were successfully flown. In light of the tremendous
trides Pacific Division radio engineers have made since those early days, it

s interesting to know that this first radio control receiver had to provide

Taken from movie film, this shows
B . . an actual take off. Note perfect flight
imultaneous operations of thirteen controls—for the elevator, rudder, sltitude for this critical operation.

-position throttle, altitude, airspeed, counter, camera and parachute release.

“he success of these early, complicated experiments have given Pacific
division a six-year lead in the development of numerous types of VHF

‘ontrol and communication equipment. We would like the opportunity

o demonstrate how these modern controls may solve your problems, too.

4 © 1946, Berdix Aviation Corp.

| - ?aciﬁc Division

Trailing smoke made observation

easier.The 80 h.p.plane,comparable

to a single-seater, had speed of
105 m.p.h.

, PRODUCT OF /%%@Jb
" COMMUNICATION SYSTEMS T »

\
» LT
mﬂ/'/ w
AVIATION ./ CORPORATION

'DPERATING SIX VHF EXPERIMENTAL STATIONS

COMMUNICATIONS FOR OCTOBER 1945 e 2/
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1
SOUND EQUIPMENT - precisionized ~ mechanicnily nnd electronically — for finer performes

UNIT 540 is the latest model Fajrchild
Amplifier-Equalizer. Its design permits
the unusual operational advantage of »»-
limited frequency selection over two crit-
ical ranges: 20 to 100 cycles; 4,000 to
10,000 cycles with an available boost of
0 to 20 db.

Unlimited frequency selection compen-
sates for brilliance-loss at the slower 33.3
speed and for response-deficiencies of cut-
terhead, disc material, pickup or speaker
by electronically boosting the higher fre-

quencies from 4,000 on up to 10,000
cycles — with a negligible effect on volume
and without loss in the bass.

Unit 540 can be used with two record-
ers to record or play back continuously
by switching from table to table; to make
two identical records at the same time;
or to ‘dub’ from one table to the other as
in copying a recording played on one
table and recorded on the other.

Unit 540 is compactly designed to fit
into a light-gauge metal trunk measuring

CAMERA
AND INSTRUMENT CORPORATION
22 e COMMUNICATIONS FOR OCTOBER 1945

Unit 540

S —

B o S e oy

.

177 x 18” x 11”. It can also be rack
mounted. And provision has been madq:
in the inputs and outputs to permit opera-
tion under many varying conditions — tol
meet the exacting professional require-|
ments of the radio and communications|
ficlds. .-

Descriptive and priority data are avail-|
able. Address New York Office: 475 —|
10th Avenue,New York 18; Planz: 88-06|
Van Wyck Blvd., Jamaica 1, New York.|

-

SOUND k

(28
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|
Peveloped for Signal Corps portable,

nobile, or emergency communications
!.quipment,, the 2E25 r.f. beam tetrode is
lasy on the battery. The thoriated tung-
‘ten’ filament permits simultaneous appli-
lation of filament and plate potentials.
recious battery power is conserved during

‘tandby periods.

Completely shielded for r.f., the 2E25 re-
juires no neutralization even at its maxi-
;num frequency of 100 megacycles. Other
leatures are: low-loss octal base, plate con-
lection to top cap, filament potential cen-
ered at 6.0 volts, and extremely rugged
lonstruction.

é,:onsider the advantages of the 2E25 as an
nstant-heating replacement for the 6V6GT
ir 6L6G in older equipment, or for use in
nodern equipment such as the new Kaar
nobile FM set illustrated. Remember, the
‘ersatility of the 2E25 beam tetrode sim-
lifies the spares problem; this one type
an power a whole transmitter—R.F. and
L.F. Order your engineering samples today.

MAIN OFFICE: SALEM, MASSACHUSETTS

HYTRON 2E25

Instant-Heating 15-Watt R.F. Beam Tetrode
TENTATIVE ELECTRICAL DATA

. 6.0 + 5% ac or d¢ volts

Filament Potential . . ... ... ....... '

Filament Current. . .. ... ... .......... ... ..... 0.80 amp.
Plate Potential . . .. ........0............. 450 max. dc volts
Screen Potential . . .. ............... ... .. 250 max. dc volts
GNP OtEN 1Ay B s 5 ot s Di8a o e A« frh ~125 max. dc volts
Plate CUrrent o & e <ol moie B v e e« 5 sFa s 75 max. dc ma.
Plate Dissipation. ... .. Al AT o TR on L b SO 15 max. watts
Screen Dissipation. .. ... .. o, 4 max. watts
Grid Driving Power (Class C). . ........... 0.5 watt approx.
Power Output (Class C). . ... n. 20 watts
AVERAGE DIRECT INTERELECTRODE CAPACITANCES
Grid to Plate (with external shielding). . . ... 0.18 max. mmfd
T DU e (1 s € o et e wien . BR i £ i M m Tt & Zeone it 8.5 mmfd
(0 TVT g vl O A R e T NI S Py S P e - R C IO 6.0 mmfd
‘MECHANICAL DATA
Maximum Overall Length. . ... ................ . 43f inches
Maximum Diameter. .. ......... S R S DR 174 inches
B U DR A g R A el T e weTy e & o BN 41 s . o 2 O . T-11
Coyp, o N g R e Small metal
Baselmcgl- e olh o7 Wiy et 7-pin med. short shell low-loss octal

New instant-heating
mobile FM trans-
mitter developed by

2E25 and 2 Hytron
HY69 or HY1269.

- 2 o
R —
e

S OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

COMMUNICATIONS FOR OCTOBER 1945 o 23
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Kaar Engineering
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5 FOR NEARLY 20 YEARS, the Kenyon Transformer Company has done
'f an outstanding job of satisfying the demand of large manufacturers for
o “special units” to fit exactly their most critical needs, with the same care

that other manufacturers could provide items of their standard catalog
lines.

THIS ACHIEVEMENT is a tribute to the skillful engineering ability of
the Kenyon Pionecrs who have maintained a leading place in the devel-
opment of outstanding transformer equipment.

WE INVITE INQUIRIES from manufacturers of electronic and other

types of cquipment, and from industrial and commercial users of trans-
formers.

KENYON PREDICTS that the small additional cost of “specials” will be
more than offset by the superior product—streamlined to fic each manu-
facturer’s requirement.

Inquiries invited — write for our new 1945 ILLUSTRATED CATALOG.

7050

%%
% THE MARK OF EXCELLENCE :0’0,‘
RGN TRTTII, :
DaVaVAVAN A’M ‘m”."‘&’A"’A’A& *i"y.

KENYON TRANSFORMER C

2¢ e COMMUNICATIONS FOR OCTOEER 1945
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oRTH AMERICAN PHILIPS is one of the few manu-

facturers of electronic tubes endowed with the
skill and experience required for the mass production
of the 5JPI and similar cathode ray tubes.

The deflection-plate terminals of these tubes are
brought out at the neck of the glass envelope to pro-
vide higher insulation and lower lead capacitance at
very high frequencies.

In the manufacturing procedure the tubes are
cracked at the neck, the deflection-plate leads bent
out, and the envelope sections rejoined on a glass-
sealing lathe, as illustrated. During this operation the
tubes are maintained at a high temperature to prevent
the formation of water vapor on the fluorescent

screens.
The ability to produce, in volume, NORELCO cathode

Reg. U. 3. Pat.

OTHER PRODUCTS: Quartz Osc
Diffraction Apparatus; Medical X-ray Equipment,
Molybdenum Products; Fine Wire; Diamond Dies.

Wt AGH e
R i e el

ray tubes that meet exacting specifications is the result
of experience gained by an organization with a back-
ground of over half a century of research and develop-
ment in the electrical field.

The facilities which North American Philips has
applied to the manufacture of electronic tubes during
the war are now available for the postwar production
of cathode ray tubes for direct viewing and projection
television.

A A A

Write today for interesting booklet on “How and
Why Cathode-Ray Tubes Work.”

When in New York, be sure to visit our Industrial
Electronics Showroom.

0€/€0 Eictronc Products oy NORTH AMERICAN PHILIPS COMPANY, INC.

Dept. E-10, 100 East 42nd Street, New York 17, N. Y.

illator Plates; Searchray (Industrial X-ray) Apparatus, X-ray
Tubes and Accessories; Tungsten and

Factories in Dobbs Ferry, N.Y.; Mount Vernon, N.Y. (Metalix Div.): Lewiston, Me. (Elmet Div.)
COMMUNICATIONS FOR OCTOBER 1945 e 2§
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) WARD LEONARD:
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3 OUTSTANDING FEATURES OF
THE NEW EIMAC 4-125A TETRODE

LOW DRIVING
POWER

With but 2.5 watts driving power,
the 4-125A will deliver 375 watts
output at frequencies as high as 120
Mc. The low driving power require-
ment has been achieved without
the use of excessive secondary emis-
sion. The control grid is specially
processed to reduce both primary
and secondary emission.

HIGH FREQUENCY
PERFORMANCE

The Eimac 4-125A will deliver 200
watts output at 250 Mc. The per-
formance curves below show the
relationship between driving power
and power output at frequencies up
to 250 Mc.

FOLLOW THE LEADERS TO

EITEL-McCULLOUGH, Inc., 1085 Son Mateo Avenue, $an Bruno, Calit.
Plants located at: San Brune, California and Salt Lake City, Utah
Export Agents: Frazar & Hansen, 301 Clay $1., $an Francisco 11, Calif., V. S. A,

LOW GRID-PLATE
CAPACITANCE

The grid-plate capacitance of the
4-125A is only 0.03 nufd. This low
value allows operation up to 100
Mc. without neutralization. Stability
is further assured by the special
grid processing which reduces
secondary emission.

A technical bulletin on Eimac
4-125A Power Tetrode contains full
specifications and detailed discus-
sion of the tube’s characteristics, cir-
cuit diagrams and constant current
curves. Write for your copy today.

The Eimac 4-125A is the
first of many new Eimac
tubes that are on the way.
Watch for future

announcemenlts.

ELECTRICAL
CHARACTERISTICS

Filament: Thoriated Tungsten
5.0 volts

6.2 amperes

Voltage

Current

Plote Dissipation (Maximum) 125 watts

Direct Interelectrode Capacitances(Average)
Grid-Plote (Without shielding,

bose grounded) . . 0.03 uufd.
tnput . . - - . - . . 103 uufd
3.0 uufd.

Output .

Transconductance (ie = 50 ma.,
Es = 2500 v., Ec2 = 400 v.) . 2450 umhos

1085
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"MODULATOR
MULTIPLIER

FREQUENCY...

A modulator divider tube with a
resonant circuit tuned to 1f/10 and
a modulator multiplier tube with a
resonant circuit of 9/10 are the fun-
damentals of a frequency divider unit
which is the basic element of this
-hp- Secondary Frequency Standard.
A small transient voltage in the
resonant circuit of the modulator
divider tube is applied to the grid
of the modulator multiplier tube, and
the input voltage f is also applied to
this tube. The two voltages mix to
supply an output frequency of 9f/10.
This frequency (9f/10) is fed to the
grid of the modulator divider tube
where it is mixed with the input fre-
quency (f), and results in a frequency
of 1f/10 in the modulator divider
tuned circuit. The action is repeated
and the voltage is built up until a
stabilized condition is reached or
until the frequency (f) is removed.
Thus the output of the divider unit is
controlled by the input frequency.
Three such frequency divider cir-
cuit units in conjunction with a
temperature controlled oscillating
quartz crystal, which generates

HEWLETT-PACKARD COMPANY

BOX 1072E STATION A

Avdio Frequency Oscillators
Noise and Distortion Analyzers
Square Wave Generators

28§ e COMMUNICATIONS FOR OCTOBER

LABORATORY

THIS CIRCUIT PROVIDES AN
ACCURATE FIXED STANDARD

Signol Generators

Frequency Standards

INSTRUMENTS

TUNED
CIRCUIT

100 kc, make up the -hp-

cascading the 100 kcdown th

MODULATOR
DIVIDER

100B
Secondary Frequency Standard. By

rough

the three dividers, accurate fixed
frequencies of 10 k¢, 1 kc and
100 cps are made available in addi-

[ e |

CRYSTAL CONTROLLED— |

OSCILLATOR

BUFFER

0
AMPLIFIER

FlEOUENCY
DIVIDER SUEEER S
AMPLIFIER
1071 [ 9
FREQUENCY
DIVIDER il BUFFiR l F
1001 AMPLIFIER| [ .0
FREQUENCY
DIVIOER LD

o AMPLIFIER[

i

-—0

SELECTOR SWITCH AND
TERMINALS ON FRONT
PANEL

TERMINAL AT

TERMINAL AT |

TERMINAL AT

TERMINAL AT

100 KC

REAR-OF
CHASSIS

10 KC

REAR OF
CHASSIS

| KC

FOR SPEED AND ACCURACY

1
10
OUTPUT

TUNED
CIRCUIT

tion to the 100 kc supplied by the

oscillator.

As can be noted by the block dia-

gram, these frequencies are available

through a selector switch (on front.
of panel) or individually from bind-

ing posts (rear of chassis). All four

fixed frequencies can be utilized at

Separate test stations simultaneously,

which is an economical feftture. This

instrument is extremely valuable for

use in audio and the low radio fre-
quency fields. More complete in-

formation will be gladly sent in

response to your inquiry. 1072

REAR OF
CHASSIS

100 CPS

REAR OF
CHASSIS

« FPALO ALTO, CALIFORNIA
¢
Wave Anclyzers

Aftenuvators

Frequency Meters

1945
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Vacuum Tube Volimeters

Electronic Tochameters

7Y

These -hp- Representatives
are at your Service

Eastern Representatives:
Burlingame Associates, Lid.
11 Park Place
New York 7, N. Y.—Worth 2.-5563.4

Midwestern Represéntative
Alfred Crossley
549 West Randolph St.
Chicago 6, 11l.—State 7444

Western Representatives

)

Norman B. Neely Enterprises
7422 Melrose Ave.
od 46, Calif.—Hillside 9133

Canadian Representative:
Atlas Radio Corporation
560 King Street West
Toronto 2, Canada—~Wa 4761

Hollywo

;i :
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ireon rides
again

MANUFACTURING CORPORATION

Radio and Electronics o Engineer Power Controls

NEW YORK
KANSAS CITY

CHICAGO
BURBANK

OUR spirited steed is not only fast but
well-gaited. We curled our lasso around
the neck of “Electronics” a long time ago
and with our strong personality, and kind
treatment, turned it into our pet horse. It
took a lot of skull work, a lot of smart
engineering, but it worked out. Now our
stable has 28 red hot electronic devices
that should interest you. How about hitch-
ing your chariot to our fast-stepping
organization, giving Aireon its head in

helping solve your electronic problems?

COMMUNICATIONS FOR OCTOBER 1945 e 29
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. « « THORDARSON TRANSFORMERS

The quality of a product and its perform-
ance over the years can best be judged by
the repeat orders received. Repeat orders
mean one thing above everything else . . .
customer satisfaction!

For over 50 years, Thordarson has sup-
plied transformers and other electronic
products constantly to many of the most
prominent manufacturers in industry. Yes,
Thordarson has always enjoyed a large
repeat order business,

500 WEST HURON ST, CHICAGO, ILL.

ORIGINATORS OF TRU—FIDELITY AMPLIFIERS

>

MAGUIRE INDUSTRIES, nqlco‘n-_’?_o}'xi?hz

At Thordarson . . . continuous research,
progressive design and engineering are re-
sponsible for the development of the excel-
lent transformers that have earned for Thor-
darson this reputation for fine performance.

Try Thordarson for Your transformer re-
quirements. Then You,too, willknow why the
many long-time users of Thordarson show
their approval by repeat orders. New sales
and distribution policies make Thordarson
products available to everyone, every'where.

THORDARSQN

ELECTRIC MANVFACTURING DIrvisiown

D

30 e COMMUNICATIONS FOR OCTOBER 1945
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MILLIAMPERES 45

DIRECT CURRENT

...... AT NO MORE COST THAN

TANDARD UNSEALED INSTRUMENTS

i L - -"';I d

e\ MARION ELECTRICAL INSTRUMENT GO.

I MANCHESTE?, NEW HAMPSHIRE

EXPORY DIVISION + ‘458 BROADWAY - NEW YORK 13, N. Y. U. S_ A - CABLES: MORHANEX

COMMUNICATIONS FOR OCTOBER 1945 e 1!
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The latest addition to the famous line of Johnson tube sockets
is the 275, Giant Five Pin socket with al| the oustanding
features which have made other Johnson sockets superior.
A special feature of the 275 is the provision that has been
made to allow forced ventilation from below the chassis, as
required for the recently anncunced Eimac 4-125A and 4-250A.
This socket may also be used for other Giant Five Base tubes
when a wafer type socket is desired.

TUBE SOCKET
GUIDE

Johnson sockets are engineered to meet the most exacting
requirements of industrial, commercial broadcast and “ham"
applications. For more than 20 years Johnson engineers have
designed, and Johnson production lines have produced,
transmitting components known throughout the industry as tops
in the field. With this background and the close association
with tube manufacturers, Johnson is continually leading the
way with tube sockets designed to meet the rigid requirements
of present day electronic circuits and equipment.

If you have a special tube socket problem, write Johnson, today.

Sy
Johnson sockets are stocked by leading
radio-electronic parts jobbers.

a éamoaj name (n }Qa'dio

E. F. JOHNSON COMPANY
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TYPE- 3D23.

| 3p23...A NEW TETRODE FOR
|  FIXED OR MOBILE OPERATION

Filament Voltage 6.3 AC or DC Volts
3.0 Amperes

Filament Current - - = * '
Amplification Factor - - * - = ° . 65
Mutual Conductance L. e et 2750

I : Plate Dissipation e 35 Watts
Ji At Medium4Pin Ceramic Base
l ; Maximum Power Output - 130 Watts

. 4.5 Watts

Approximate Driving Power -
| ' s
Inter-Electrode Capacities:

| v Input to Plate s o om B .2 MMFD ‘dem al
Input. 6.5 MMFID — Output, 1.8 MMED ‘4‘”’ W

| Frequency Limits as Power Amplifier: pride of an entire community . . . with
¥ ; A ...with an
250 MCS electronic engineering background of 20

Full Power Input - - =~ R years experience! P
rience.
Hau Power Input « » v c 400 MCS e re:o:;o‘ mleu:ti:gw:r.born ;er.
3 uge pro -
tion demands and exacting technical :-

A 2
manufacturing organization ... the

LICENSED UNDER R.C. A. PATENTS duliement
me — 2
List Price $10. nts—on time and economically!
EQUIPPED and
B o mf nd READY
for distribution- to produce YOUR TUBES

Catalog sheets and Eubes ready

under YOUR BRAND name!

~ ELECTRONICS

LOS. GATOS - CALIFORNIA

_ﬁ - ' . WWM;W

COM! I
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METALLIC
RECTIFIERS

SINCE 1923

SELENIUM
COPPER SULPHIDE

p it v v ALLIC ELECTRICA
e ha U B L MET
9 | "4 RECTIFIERS (copper strprme)

offer you these advantages:

They are COMPACT

For a given power output the space required by metallic rectifiers
very small.

They are SILENT

B-L Rectifiers are silent in operation and have no moving parts.

L= o IWTLL 0 |They are DEPENDABLE
PIPE ORGANS

Dependability is assured by their simple and rugged construction, !
which no glass bulbs, filaments, or other fragile parts are employe

They are TROUBLE-FREE

Regular maintenance and attention are unnecessary.

CLOCKS " | They are RUGGED
g y B-L Rectifiers are rugged and will withstand heavy overloads f
short periods of time.

They are ADAPTABLE

B-L Rectifiers are adaptable for power outputs from Milliwatts {
Kilowatts.

Many rectifier applications, heretofore considered impractical,
have been devised by B-L Engineers. It is more than likely that
they can be of assistance in solving your problems of convert-

ing AC current to DC. .. Write for Copper-Sulphide Bulletin
R38-e — or for Selenium Bulletin R41-e.

THE BENWOOD-LINZE COMPANY
1815 Locust Street . . . . . . St. Louis 3, Mo.
Long Distance Telephone CEntral 5830

SALES OFFICES:
420 Lexington Ave. o New York 17,N.Y. o MUrray Hill 5-5878
20 N. Wacker Drive @+ Chicago 4, lllinois  owo CENtral 2379

Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers|
Battery Chargers, and DC Power Supplies for practically every requirement

BUSINESS MACHINES

3 e COMMUNICATIONS FOR OCTOBER 1945
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REMOVABLE

R. F. HEADS

All radio frequency cir-
cuits are included in
the 2—20 Mc. R.F. head
shown above. All con-
nections to the trans-
mitter cabinet are by
means of plugs and
receptacles.

\'.

% Not a“post-waf'pldh ' but a field- tested transmitter now in broducuon.
.fl:‘ ! : An mqmr’zi\n your letterhead ouﬂming your requ:remenis Sk

A medium power transmjtter, designed particularly | for acronauti-
cal service. Equally adaptable:to other fixed services. Check"ﬁxese'

features for their application to your communication problems**

* Four transmitting channels, in the follewing frequency rangeS‘
125-525 K¢. Low Frequency. ‘
2— 20 Mc¢. High Frequency. y
100-160 Mc. Very High Frequency.

Other frequencies by special order.

+% Simultaneous channel operation, in following maximum combmanons

3 Channels telegraph.
2 Channels telephone.
1 Channel telephone, 2 Channels telegraph.

+ Complete remote control by a single telephone pair per operator.
% 400 Wartt plus carrier power.

% Low first cost. Removable radio frequency heads are your protecuon
against frequency obsolesence.

% Reliability backed by two years of engmeermg research, one year of
actual field opermaon P

* Available with ull-s:eel or wood pre ~fabricated transmitter house com-..’
\G plete with pmmaty power, antenna, and ventilation ﬁttmgs,

: AP,
o= ~ will bring you comple'e data, g S

wucox ELECTRIC COMPANY, INC.

Manufacturers of Radio Equipment Shl j
- Fourteenth ag,d ﬂlestnut Kansas Clty, Mlssouﬁ o
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5312 SOLUTIONS

T0 POST WAR RELAY PROBLEMS

Fit the relay to the job!

To make this readily possible,
Struthers-Dunn offers 5,312 standard
types, each available in countless
design adaprations to fit your needs
exactly. These include thousands of
styles, shapes, sizes and ratings in
a-c types, as well as hundreds more
of the most modern d-c types includ-

ing those capable of withstanding
the rigors of war equipment usage,
Beyond the standard Struthers-
Dunn types, at your service, are the
full facilities of a large, specialized
organization which, for 22 years, has
concentrated exclusively on “tailor-
ing” relays and timers to specific
applications and requirements.

STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa.

STRUTHERS-DUNN

Relay and Timer Specialists Since 1623

DISTRICF ENGINEERING OFFICES: ATLANTA o BALTIMORE * BOSTON
DALLAS & DENVER ¢ DETROIT o HARTFORD e INDIANAPOLIS o
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LOS ANGELES
NEW YORK e PITTSBURGH ¢ ST. LOUIS o SAN FRANCISCO

BUFFALO e CHICAGO CINCINNATI « CLEVELAND
¢ MINNEAPOLIS ¢ MONTREAL
® SEATTLE o SYRACUSE ¢ TORONTO

|
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DuMONT TELEVISION engineets,
who have designed and built more
lelevision stations than any other
rompany, will soon complete the
FNorld’S largest television installation.
['hey are now transforming more than
500,000 cu. ft. of the great John
‘Wanamaker store in New York into
the first *"Television City.”

The largest studio (50" x 60" with
L 50’ ceiling) boasts 4 cameras—the
first studio to be so well equipped. A
balcony accommodates 700 spectators
and a rear glass wall of the control
room permits sightseers to watch re-
lhearsals and broadcasts. Two other
“live talent” studios are equipped
with 3 and 2 cameras each. Several

IN TELEVISION

PRI

cameras are mounted on a new type
dolly providing extreme ranges of
elevation and camera angle. A tele-
cine studio has projectors for both 16
mm. and 35 mm. film.

DuMont Television broadcasting
equipment embodies all the flexibil-
ity and refinements accruing from

more than 4 years of continuous and

ki

will begin about December 1, 1945

DUMONT'S JOHN WANAMAKER

TELEVISION STUDIO, STATION WABD

Regular Television broadcasts

increasing?y elaborate programming
experimentation. Simplified pre-
cision control — the keynote of Du-
Mont design—assures high efficiency
and rugged dependability at low op-
erating cost. DuMont leadership
means adequate training of your tech-
nical personnel, and the finest crafts-
manship for the least outlay.

Copyright 1945, Allen B. DuMont Laboratories, Inc,

s R T

ST

"ALLEN B. DuMONT LABORATORIES, INC., GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J.
TELEVISION STUDIOS AND STATION WABD, 515 MADISON AVENUE, NEW YORK 22, NEW YORK
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2. Impedance Motching and Power Distribution.
J. Freguency Range in Music Reproduction.
4. Effective Reproduction of Spesch.
S. Horn Type Loud Speakers.
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NSEN RAbIO MANUFA-CTURING COMPANY '6603 SOUTH

IN CANADA—COPPER WIRE PRODUCTS, LTD.,
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For Foxhole Conditions

[

7/, SEALED
PANEL INSTRUMENT

, I3 %N B 3 Important
A ““ Features

fLOW, damp, wet holes protect lives, but cause equipment T R
‘o rust, corrode, and fall apart. Where there is no cover, rain,

‘lew, and fog soak into equipment—until, even in direct sun-
light, it doesn’t dry out for weeks.

| To protect the sensitive element from fungus growth and
the rapid deterioration caused by these conditions, our engi-
neers developed a unique, hermetically sealed enclosure for
this 214-inch G-E panel instrument. Complete sealing, easy !
siield servicing, accurate combat-proved element, and sturdy
‘:onstruction make this a superior instrument. It is designed to
Ineet tentative Signal Corps Specification 71-3159, and is avail- !
lble for direct-current (DW-61) or radio-frequency (DW-62) !
Jervice.

" This new hermetic enclosure is another example of the way
5-E measurement engineers have been, for nearly fifty years,
!é}rvercoming difficulties in the design and application of pre-
lision instruments. There are many other recent G-E accom-
blishments, typical of which are the new 114-inch instruments, |
‘the internal-pivot element, and new magnetic alloys.

' For more complete information on this hermetically sealed

Glass-to-metal Seals. Vacuum-tight joints are as.
sured by fusing the thick, special window into a

instrument, ask the nearest G-E office for Booklet GEA-4429, i matched metal ring, and by fusing an insulating
1 . " | glass bead to a matched metal stud and metal
br write to General Electric Company, Schenectady 5, N. Y. eyelet.

Steel Case. Thorough shielding against stray
magnetic fields, and complete protection from all
adverse atmospheres are assured by a strong,
y vacuum-tight steel case,

| =

o/ p-C Votrg Dehydrated. Moisture, the major cause of cor-
rosion, is reduced to a minute quantity by a special
dehydration process.

MR2EWOISOLVY
DQUERAL (B ELECTRIC

Ease of Servicing. This hermetically sealed device
can be easily serviced by removing the crimped-
over metal ring and withdrawing the base, with the
element attached, from the steel case. To reseal the
instrument, only a new metal ring and a simple
crimping tool are required.

HEADQUARTERS
FOR ELECTRICAL
: MEASUREMENT

Buy all the BONDS you can—and keep all youv buy

@ 6 o

Internal-pivot Element. High resistance to shock,
fast response, and compactness are inherent in
the internal-pivot-element construction—a design
which has had a fine record of performance through-
out the war, ’

Complete Line of Ratings

D-c microammeters to kilovolt meters, as well as r-f thermo-
couple-type and rectifier-type (a-c) instruments, are available.

COMMUNICATIONS FOR OCTOBER 1945 e 39
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VICTORY

* This is an official U. S. Treasury advertisement brepared under the auspices of the Treasu

10 e COMMUNICATIONS FOR OCTOBER 1945

The Treasury Department acknow
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ry Department and War Advertising Council *

There's plenty of action ahead fc
fast-thinking industrial leaders i
putting over the new Victory Loar
Your Victory drive is important be
cause:

EVERY VICTORY BOND HELPS Tt
Bring our boys back to th
America for which they wer
willing to give their lives!
Provide the finest of medica
care for our wounded heroesqI

i
BOOST THE NEW F.D. ROOSEVEL!
MEMORIAL $200 BOND!

Urge all your employees to bu
this new Franklin Delano Roosevel
Memorial $200 Bond through you
Payroll Savings Plan! At all time
better than ready cash, Victor:
Bonds are industry’s “Thanks'’ tc

our returning heroes!

START YOUR VICTORY DRIVE

TODAY! :
Every Victory Bond aids in assur|

ing peacetime prosperity for ol

veterans, our nation, your employi
ees—and your own industry!

ledges with appreciation the bublication of this message by l
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HROUGHOUT our service to
the Armed Forces, Eastern has
always delivered every piece of
equipment to the highest Government
standards. Now Eastern’s wartime
«proving ground” is converted to
simulate normal peacetime conditions in

our laboratories, assuring you of

In the Frigid Arctic...
or the Steaming Tropics

precision, quality and performance.

Every product bearing the Eastern
trade mark will conform to the most
exacting fequirements. The Eastern
Amplifier line will include standard
items and many exceptional innova-
tions. For complete details, write our

Sales Manager, Department 10-G.

Buy War Bonds

U. S. Reg’n. Applied For

EASTERN AMPLIFIER CORPORATION

794 EAST 140th STREET

« NEW YORK 54, N.Y.

COMMUNICATIONS FOR_OCTOBER 1945 e 4/
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UBE TYPES ARE
VAILABLE!

Gammatron tubes, famed for the \
past 18 years for their ability to

stand up under heavy overloads, |
and for their efficiency even at |
very high frequencies, are again
available for civilian use! Look
for the “HK"” before the type
number —your assurance of the
best in tantalum-element tubes,

A

STANDARDIZED Fammatzon TYPES | | REPLACEMENT Gammatron TYPES

Electrical and physical characteristics guaran- g The following Gammatrons are being made
i available primarily for replacement use. De-
z signers of new equipment are asked to con-
14 TRIODES W2 sider recommended standardized types.

teed to meet currently high standards, These
tube types will always be readily available.

|
: RECOMMENDED
TUBE PLATE TUBE PLATE =
TYPES  DISSIPATION TYPES DISSIPATION i REPLACEMENT STANDARDIZED ‘

TUBE TYPE DESCRIPTION TUBE TYPE
HK-24 25 warts HK-454L 250 watts (Lo My) : , ,
(Grid lead to base) HK-454H 250 watts (High Mu) 2 HK-354 Triode, grid lead to HK-354C

’ b in, rati HK-454L
HK-24G 25 watts HK-654 300 watts : m":; Z‘S"H"z 3';‘22 T,
(Grid Iead through envelope) HK-854L 450 watts (Low Mu) ]

HK-54 50 watts HK-854H 450 watts (High My) 5 HK-354D Triode, Medium My HK-354C or E
HK-254 100 watts HK-1054L 750 watts | HK-454L or H
HK-354C 150 watts (Low Mu) HK-1554 1000 watts . y
HK-354E 150 watts (High Mu)  HK-3054 1500 watts | HK-35aF THEoE FIB NG HICEAE

HK-257A Beam Pentode HK.2578
1 PENTODE .
HK-257B Plate Dissipation, 75 watts (Beam pentode) 1 HK-153 High Vacuum Rectifier, HK-253

inverse peak volts, 5000
4 RECTIFIERS

HK-253  inverse Peak Volts, 15,000 HK-953D inverse Peak Yolts, 75,00Q
HK-953B Inverse Peak Volts, 30,000 HK-953E Inverse Poak Yolts, 150,000

HK-54S Triode. Same as HK-54 HK-54
except fil. current s
3.35 instead of 5 amps.

3 IONIZATION GAUGES B vc205a8 T
VG-2 VG.24G B HK-20548  Triode

HEINTZ AND KAUFMAN 71D

SOUTH SAN FRANCISCO . CALIFORNI|A

“m ' /M \, Gammatron Tulbes

FOUR TIMES Export Agents: M. SIMON & SON 0., INC., 25 WARREN STREET, NEW YORK CiTY, M. Y.

]
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Promise « o o New Improvements
| In Postwar F-M

and Television Reception

| AMPHENOL F-M DIPOLE
ANTENNAS WILL PROVIDE

; « High gain that means better pick-up and
reception.

« Directional array that will eliminate
interference from the reflector side.

« Trouble-free reception in the F-M bands.

o Swivel feature will reduce or eliminate
; undesirable reflections that cause mul-
e tipath distortion in television.

o New idea in parallel lo-loss transmission

line.

For every improvement the antenna

array can bring to future F-M and television
reception —look to Amphenol. With a
background of wartime experience in
special research and engineering for the
Armed Forces on dipole broad band
reception, Amphenol has amplified its long
production experience that began in

the early days of radio.

When Amphenol is free to convert its
output to peacetime products, Amphenol's
F-M Dipole Antennas in kit form will

offer a new top efficiency that is in
advance of all present developments

in the field.

Features will include all-steel construction
for supporting parts and hi-strength
\ aluminum dipole and reflector rods.

Your commilments should be made now
to secure early deliyeries.

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

U.H.F. Cables and Connectors - Conduit - Fittings - Connectors (A-N,
U.H.F., British) - Cable Assembiles - Radio Parts - Plastics for Industry

\ \
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COMMUNICATIONS

LEWIS WINNER, Editor

OCTOBER,

1945 *

He RADIO PROXIMITY FULE

liny Receiver-Transmitter Units
n Noses of Bombs, Rockets and
3hells Activate Explosive
Charges Bursting Projectiles

When in the Proximity of a Target

' by RALPH G. PETERS

revealed that a radio-proximity or

VT fuze had been developed and
used in the noses of bombs, rockets and
shells. The fuze has been cited as one of
the most important weapons of war ever
conceived, its role in bringing the war to
| an end being compared to that of the
! atom bomb.

These radio units were identified as
| proximity fuzes because they burst when
in the proximity of a target. The official
name, VT, which means variable time,
was applied because the device is a form
of a time fuze which automatically ad-
justs its time of function to provide a
burst at just the right time to give maxi-
mum damage to the target.

“The fuze operates as a miniature send-
| ing and receiving station. When the pro-
jectile is released, this station begins to
send out a continuous r-f signal, not a
short pulse as in radar. As the projectile
approaches its target, the signal is reflected
back and operates to detonate the explo-
I sive charge.

The basic components of the fuze are:
(1)—miniature rugged vacuum tubes,
(in the shell application the tubes must be
strong enough to stand the tremendous
stresses of being shot from a gun . . .
20,000 ), as essential elements of simple
electrical circuits; (2)—a miniature rug-
ged baMery or generator to provide elec-

IRECENTLY the Army and Navy

_

- e

MILITARY SUB-MINIATURE RECEIVER-TRANSMITTER DEVELOPMENT

Figure 1

The first successful
t.‘adio proximity fuze
in the world, tested at
the Navy Dahlgren
Proving Grounds by
National Bureau of
Standards scientists on
February 12, 1941, less
than two months after
initiation of the de-
velopment. It was at-
tached to the tail of a
bomb and trailed a
w.hip-like antenna. Be-
side it is shown the
later-developed minia-
ture mortar radio prox-
imity fuze and, for size
cgmparison. a conven-
tional ra dio receiver
tube.
(Courtesy National
Burcan of Stand-
ards)

trical power, and (3)—safety devices to
prevent operation of the fuze until it had
travelled a safe distance.

An oscillator gencrates the r-f signal.
When a target is approached, part of the
radiated signal is reflected back to the
fuze and an impulse is set up in the fuze
by the interaction of the radiated and re-
turned signals.

This impulse is amplified by an a-f
amplifier in the fuze and is fed to a thyra-
tron tube which serves as a switch to ini-
tiate the detonation of the projectile.

The detonation of the projectile is ac-
complished by an electrical detonator
much like a dynamite cap. When the
thyratron is triggered by the impulse gen-
erated by approach to a target, it causes

www americanradiohistorv com

enough electric current to pass through
the electrical detonator to make it explode.
This explosion sets off an auxiliary ex-
plosive charge, or booster, carried in the
fuze, which in turn detonates the explo-
sive filling in the projectile.

In addition to the primary elements of
the fuze, there are also included safety de-
vices which prevent operation of the fuze
until it has travelled a minimum safe
distance. Some models of the fuze also
contain a self-destruction switch which
acts to detonate the projectile beyond the
target if it has passed the target without
coming close enough to function.

Fuze Operation Analysis

In Figure 3 we have a block diagram

COMMUNICATIONS FOR OCTOBER 1945 @ 4§
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which illustrates the basic pattern of fuze
operation.

In use safety devices complete the elec-
trical circuits and line up a powder train
shortly after the projectile is set in mo-
tion.  Within a fraction of a second the
tubes warm up and the transmitter excites
the antenna which may be the bomb or
shell itself or a small auxiliary conductor.
The outward radiation moves away from
the projectile until it encounters some re-
flector obstacle, perhaps an atrplane, buzz
bomb, or the ground below. The radia-
tion is reradiated or reflected by the ob-
stacle and part of it returns to the pro-
jectile. But if the projectile is moving
with respect to its target (as generally
happens) the returning radiation has g
slightly different frequency because of the
Doppler effect, Figure 4.

If f is the frequency of the radiation from
the fuze which moves toward the target
with velocity 7, the frequency of the wave

v
striking the reflector is f + —. The tar-
N

get reradiates at this frequency and the

Figure 2

Cut.away view of ring-
type bomb fuze devel-
oped. by National Bu-
reau of Standards. View
shows transmitter.re-
ceiver located in com-
partmert directly be-
low propeller. Genera-
tor is visible at center.
Part immediately below
generator is a gear
train and below that
is the firing unit;
white section just be-
low center of fuze.
Below firing unit is
detonator compartment
and below that, the
booster charge.

This fuze was used
in bombing of Iwo
Jima, Italy, Japan,
Germany, etc.

(Courtesy National
Bureaw of Standards.)

fuze moves through this radiation picking
up a reflected wave with a trequency

2v
f+ —. A suitable detector then separates
A
2v
out the beat or difference frequency —.
A

Moreover, as the fuze gets closer to the
target the reflected wave gets stronger
and the difference frequency component
gets larger. When it gets large enough
and changes in the proper manner, the
fuze circuit functions and explodes the
charge,

An equivalent concept can be applied,
if we think of the reflector as changing
the input impedance to the antenna. Let
us suppose the antenna carries a current
[7 it will set up an electric field at the
reflector which is proportional to I. A
certain fraction of this field will be re-
tlected back to the fuze giving a reflected
field proportional also to /. This reflected
field will induce 3 voltage ¢ in the an-
tenna proportional to its strength, finally
resulting in voltage induced in the antenna

GATE

T
ANTENNA
NOSE  PROJECTILE BODY
TRARSHITTER - ELEGTRONIE ELECTHIG CELEetar b MECHAMIAL ] -
GONTRG HAFETT o
RECEIVER ﬂwcm LS DETONATOR a;:&n EXPLOSIVE

|_§1

POWER' BUPPLY, BATTEMY . j

g =i
WD =ORIVEN GEWERATOR
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MILITARY SUB-MINIATURE REC‘EIVER-TRANSMITTER DEVELOPMENT

which is proportional to / and theref
appearing like an impedance,

The presence of the reflector is t
equivalent to an added impedance jn
antenna circuit. FEach time the path
tween the fuze and target is shortened
A/2, the over-all path is changed by A ;
the phase angle of the impedance vec
changes by one cycle.

Thus we may express the additio;
impedance due to the reflector in the fo

4myr
Z:ae’(—+<¥>)
A

where @ is an arbitrary phase factor t:
g account of changes of phase at refl
tion. Now if 7 changes so that

r=yvt

where v is the component of project
velocity toward the target then

4yt
Z:ae’( +<I>)
A

which is of the form
Z=ae' (wt4 )

if we say w = 2 v/A thus getting the san
Doppler frequency as before, In the
terms the fuze problem becomes a simp
one. If we call Z, the input impedance
the antenna in free space, then in the pre
ence of a reflector

4 myt
Z:Zo+ ae’( +q))
A

and the problem is simply to design a ci
cuit to respond to this change in antenn
impedance,

The VT fuze uses the same antenna fg
transmission and reception. Thus th
radition pattern f (8) is used twice an
we have a directivity pattern f? (8), giv
ing the sensitivity of the device in vari
ous directions, 6, This means that th
ampliture @ contains f2 (©) as a factor

In Figure § appears an extremely sim
plified drawing of the variation of th
amplitude a and the resistance componen
of Z, Z., as a VT-fuzed projectile passe
an airplane,

In the figure P is the closest distance o
approach and r the distance to the target
Now

r’=x?4 p2 J
dr x dx |
—=vVv=—-——=3sinoV i
dt r dt
and the antenng impedance is of the for
4mVsino i
Z=Z,4ae' | SR |
N .

showing that the frequency is 2 V/\ af
lar_ge distances dropping to zero momen 4
tarily when r = ¢ and rising again when
the projectile passes beyond the plane,

he amplitude g is smail at large dis
tances, gets large at the center, and falls
again when the projectile passes.

The dotted curves in this figure, indi-
cating the impedance changes, show at
every instant the antenna impedance. If
the projectile moves rapidly through the
Interacting region, the changes in impe-
dance are rapid; if it moves slowly the
changes are slow.

. Figure 3
Block diagram slgowing sequence of operation in
radio proximity fuze.
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{'he problem is to get the burst (¥ in
lure) to occur shortly before the pro-
itile reaches point x = o to take account
| the forward motion of the fragments
iported by the projectile motion.

W hen the projectile is used for function
jon approach to ground as in a bomb,
i distance to the target, in this case a
it plane of large extent, is the vertical
Jight h, Figure 6.

In this figure h s sin O and

ds )
v=—sin®=Vsin®
dt

.d the appropriate antenna impedance is

47mVsin®
___+([))

: Z=Zo+ae’(
A

{ in the previous case. In Figure 6, the
npedance amplitude a and resistance
smponent Z. have been plotted as dotted
srves along the trajectory. In this case,
le angle © and V are almost constant
ver the last few hundred feet of travel
‘here the reflection becomes appreciable
I, that the ripple frequency w is constant
ad @ grows as the height decreases.

\In designing the circuit, the optimum
amage height had to be considered care-
Ally.  The circuit had to be designed so
hat a burst was obtained about 50" to
3’ above the ground.

I Tt will be immediately evident from the
lgure that when the projectile approaches
I steep angles, the radiation toward the
rround is small, whereas at small angles,
ie radiation directed toward the ground

| large. Thus, the burst will be higher

yr small approach angles and lower for
irge approach angles. Later designs
vercame this difficulty. In the bomb ap-
lication, for example, a radiation pat-
arn with maximum sensitivity directly off
(Continued .on page 92)

VARIATIONS IN
ANTENNA IMPEDANCE

Figures 4 (below left).
S5 (above right) and
6 (above left)

Figure 4 illustrates re-
flection of radio waves
from target. Figure 5
shows the variation in
antenna impedance as
a radio-fuzed rocket
passes by plane. In
Figure 6, we see the
variation in antenna
impedance as a radio-
fuzed bomb or artil-
lery projectile ap-
proaches ground.
(Patterns  shown tn
Figures 5 and 6 are
sensitivity patterns. I'n
Figure 5, the wvertical
line or closest distance
of approach to taraet
is P.)
[ J

Figures 7, 8, 9 (right.
top to bottom)

Figure 7. Artist’s con-
ception of region of
sensitivity of radio-
fuzed rocket approach-
ing airplane.
(Official War Depart
ment photo.)

Figure 8. Bar type
VT-fuze developed by
National Bureau of
Standards inserted in
nose of 500-pound
bomb.
(Courtesy National
Bureau of Standards.)

Figure 9. Army fighter
plane carrying steel
tubes used to launch
rockets.
(Oficial War Depart-
ment photo.)
[ J

FREQUENCY
_ Yy
g P
k ﬁNF'l,l'JEzNE:J f+2l/ f + M
' A A

f= FREQUENCY OF RADIATION
\= WAVELENGTH OF RADIATION

W.ITARY SUB-MINIATURE RECEIVER-TRANSMITTER DEVELOPMENT - -
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A 9-SPEAKER BATTLE

by H. W. DUFFIELD

Engineer, Radio Division

Western Electric Co.

e
HAND P VD
SCREW —

YERT . CA
LOCHA DEVWCE

»

LOCKING Pin
LEVER —

Y \ Vo~ LOUS

\\ g S the

s at Iwo Jima and Oki

nawa, a 9-speaker high-level, high-

gam announcing system was used te

carry anstructions for beach activities
nd landings of men and equipment

-3

System's Power

Phe  system’s  frequency response
ises frg ut 250 to 500 cycles and
then 1~ reasonably flat at 6,000 cycles

which pomt it decreases. It is caps
tble ot creating a sound level of abou
116 db above the reference level of
000024 dvne per square cm, at a
distance of 307 from the loudspeakery
Fhe major part of the energy is radi-
tted through a cone of 50° |
- The amplifier unit consists of twol
sections, a preliminary amplifier and|
t power amplifier
Ninc-speaher assembly of the high-gain announcing system e pnelnninary ampllﬁer s a four-
stage unit employing two resistances
coupled stages, two resistance-coupled
push-pull  stages with transformer|
coupling between the second and thirdl
stage  The push-pull operation with|
inverse feedback employed in the last
two stages stabilizes its operation andj
mmsures low distortion. When trans-|
former-coupled to the power amplifier,|
. this unit is capable of delivering ap-
proximately ‘10 watts (200 volts) to a|
resistance load of 4,000 ohms (simu-|
lating the maximum load presented to|
the amplifier by the power amplifier
during normal operation) connected
Amplifier unit wed across the output terminals. An input
with the nine-speaker  voltage of approximately 0.0015 volt
snnouncer. The wait  oonnected across the appropriate input
consists  of two sec- :
tions | preliminary a-  €TMINals will produce full output.
plifier and power wm- An electric eye, visible to thel
plier. See opposite  operator through a gasketed window |

puage for diagram in the carrying case, indjcates the de-
gree of full power from the power

Figure 1

Figure 2

® amplifier during operation. {
The preliminary amplifier is sup-
- ; plied with two input circuits designed
RECLPYALLE 2 CAS . .
Lo e to match either a magnetic-type or a|
POOR SABTC w RECLPIACLE =

irbon-type microphone. A gain con- |
¢8§ o COMMUNICATIONS FOR OCTOBER 1948
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ANNOUNCING SYSTEM

Used
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Invasion
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and Okinawa

iwo
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BLOWER

]

GRD POST
ON AMP. CASE

Circuit diagrams of the preliminary and power amplifiers.
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trol, which is ecasily accessible, pro-
vides a continuous gain adjustment
common 1o both input circuits.

Power Amplifier

The power amplifier consists of «
two-tube, single push-pull stage trans-
former coupled to the output. The
unit includes a self-contained power
pack which, also provides filament,
plate and screen currents to the pre-
liminary amplifier.  To protect the
rectifier tubes from possible damage,
a thermostatically-operated time delay
relay is provided. A separate rectifier
tube is furnished for the preliminary-
amplifier branch and is connected in
the normal manner directly to the
main a-c power supply. When the
amplifier is in operation, the thermo-
statically-operated relay closes the
winding of the electromagnetic relay.
Thus, the operation of this relay closes
both the filament and plate circuits of
the power amplifier. Therefore when-
ever the unit i1s subjected to the vibra-
tions and shock of modern battle, the
lockup relay will insure the unit
against the opening oi the power sup-
ply to the filament and plates of the
power amplifier.

The amplifier unit will deliver 250

L’LUG

Figure 4

Units that make up the
battle - announcing sys-
tem: (left to right)
engineer alternator set,
amplifier, magnetic-type
microphone being l{sed
by operator, and nine-
speaker unit.

watts to an impedance load ot 9 ohms,
with normal voice input.

The loudspeaker unit consists of a
group assembly of nine dynamic-type
receivers and horns mounted on a
common metal panel. In the recetver
the moving coil, which moves in a p-m
field, is rigidly attached to a phenolic
diaphragm. Added features consist of
blast valves to protect the receivers
from powerful gun Dblasts and as a
precaution against heavy tropical rains
the receivers are equipped with special
drainage slots.

Speaker Setup

The nine receivers and horns are
wired as three parallel groups of three
receivers in series. Kach receiver has
a d-c resistance of approximately 5.5
ohms. Thus each group of receivers in
series has a resistance of about 17
ohms, and the resistance of the three
parallel groups connected to the re-
ceptacle will range between 5 and 6
ohms. Due to the motion of the dia-
phragms the reproducer presents an
impedance load of 9 ohms to the out-
put of the amplifier.

During operation the loudspeaker unit
is attached to a metal voke, all of which
is then mounted on a tripod assembly.

[
PUSH TO TALK
BUTTON SWiTeH
~ MICROPHGNE Figure §

Magnetic - type micro-
phone used with an-
nouncing system. It is
fitted to metal chest
plate with neck strap.

GHEST FLATE

NECK STRAP

50 e COMMUNICATIONS FOR OCTOBER 1945

www americanradiohistorv com

By swinging the speaker unit on its

yoke supports, it is possible to point it!
up or down through an angle of 110°,

A lever-operated pin located on one side
of the yoke serves to hold the speaker

unit in any desired vertical position. It

is also possible to point the speakers in
any horizontal direction by swiveling
the yoke on the tripod. A thumbscrew
m the tripod collar serves to key the
yoke to the tripod and clamps the
spcaker i any selected horizontal
position. The legs of the tripod are
adjustable in length from 40” to 57”.
The speaker unit, less the mount, when
placed in 1ts metal carrying case
weighs approximately 145 pounds, in-
cluding the case.

The microphone ordinarily used is
of the magnetic-type (sound powered)
equipped with a push-to-talk button
switch, a feedback reduction attach-
ment, and a chest plate and neck strap.

Because of the high output charac-
teristic of the loudspeakers, the feed-
back reduction attachment is intro-
duced to permit relatively close opera-
tion of the microphone with respect to
the loudspeakers without causing the
system to sing. The microphone is
watertight and its cartridge is con-
structed to offer protection from gun
blasts. Ft is equipped with a 50’ cable
attached to a weatherproof plug which
connects to the input of the amplifier,

Power for the operation of the sys-
tem is supplied by an engine alternator
set. The set is a portable, integral
gasoline-engine-driven electric power
plant designed to supply a-c continu-

ously and is rated at 1.67 kva and 0.9

power factor. The engine is a single-
cylinder, air-cooled, 2-cycle vertical
type, governed for 3600 rpm. It is
equipped with a flywheel-type magneto
which is mounted as a complete as-
sembly on the end of the intake valve
shaft. The fuel tank, which holds one
gallon, sufficient for 1¥4 hours opera-
tion, is mounted under the engine.
Fuel is forced to an adjustable-jet type
carburetor by crankcase pressure. The
engine and alternator are completely
shielded against radio interference. In
addition filters are wired to the output
of the alternator to suppress ex-
traneous r-f noise. Starting of the
engine may be done either manually
by means of a rope or electrically by
a 24-volt storage battery.

The power set, which is shock
mounted in a metal watertight carrying
case, weighs approximately 210 pounds
including the case.

All operating units are tropicalized.
The system has functioned satisfac-
torily in rain, mud and snow in tem-
peratures ranging from -40°
+ 130° F.

toﬂ

SOUND ENGINEERING
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... 10 communications problems

|
'With all the new developments in communica-

i:tions equipment, including those now on our
drawing boards, millions of messages are still
jbeing tapped out daily on Bunnell Morse equip-
iment. From this basic starting point, Bunnell
iengineers have gathered a storehouse of com-
'munications information covering 67 years’
‘experience with electrical and electronic compo-
inents. The benefits of this experience are yours
for the asking whenever a problem of design
lor productibn comes up in your plans for new

f

Relay your Communications equipment needs to

communications equipment.

AVAILABLE TODAY—a full line of standard
Morse equipment — keys, sounders, relays, and
automatic telegraph apparatus; PLUS an engi-
neering service on tap to make modern develop-
ments in #// communications media available as
they become adaptable to your particular needs.

Much of the equipment you will use tomorrow
is on our drawing boards today.

F# BUNNELLs .

ESTABLISHED t878

Manufacturers of

COMMUNICATIONS EQUIPMENT
215 FULTON STREET - -« NEW YORK 7, N. Y.
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ROLE or e NEUTRALIZING CAPACITOR
w TUNED POWER AMPLIFIERS

HIE purpose of neutralization is
to prevent oscillations at the nat-
ural frequency of the tuned cir-
cuits in r-f power amplifiers employing
triodes with cathode at ground poten-
ttal. In the absence of neutralization
these oscillations are produced by
power supplied to the tuned-grid cir-
cuit from the plate-tuned circuit
through the grid-plate capacitance of
the tubes and all incidental wiring and
other capacitance in parallel with it.
There are several well known neu-
tralization methods.* Two, Rice neu-
tralization and Hazeltine neutraliza-
tion® or their combination known as

by WILSON PRITCHETT

Radio Engineer
E. F. Johnson Company

cross-neutralization in push-pull
amplifiers, have a distinct advantage
of being useful over a wide frequency
range. This paper analyzes the func-
tion of the neutralizing capacitor in

®
Figures 1 (above) and 2 (below)

Figure la (left). Schematic circuit of a tuned

r-f power amplifier with Rice neutralization. The

neutralizing circuit of la appears in 1b (right).

Figure 2a (left) shows the schematic circuit of a

tuned r-f power amplifier with Hazeltine neu-

tralization. In b (right) we have the neutralizing
circuit of a.
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these circuits with the emphasis on the
principles of wide-band neutralization.!

Wide-Band Neutralization Circuits

Radio-frequency amplifiers having a
single tube or group of parallel tubeg
make use of either a balanced tuned

‘The Radio Amatewr’s Handbook,
ARRL, West Hartford, Conn.

‘Terman, F. E., Radio Engineer-
ing, Sec. Ed., pp 321-2, McGraw-Hill
Book Company, Inc.; 1937.

‘Terman, F. E., Radio Engineers'
Handbook, pp 501-2, McGraw-Hill
Book Company, Inc.; 1943.

COMPONENT DESIGH
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’ . instruction, sufficient power to operate v

MEHESESVALIAB UESITENS Avadlablte How to 300 pairs of head .phones? Can ‘b:
Or Very Soon. Write, wire or phone for further information odu_pied as amplifier of 10 to 15 watts
, output for use with crystal mike or

« head phones - test equipment - com- _phono pick up. Completely checked and

ponent parts « marine transmitters and ‘ reconditioned by Hallicrafters engi-

—

JUST ONE of numerous government radio and
electronic items now available through the
Hallicrafters Co., Chicago, agent for Reconstruc-

tion Finance Corporation. '

" This is a Keyer TG-10-F, an automatic unit
for providing code practice signals from
inked tape recordings. Excellent for group

neers. Send coupon for further details

receivers - code practice equipment - sound
p Hlab and lists of other available items.

detecting equipment - vehicular operation
police and command sets * radio beacons and
airborne landing equipment

CLIP THIS COUPON NOW

[}
hall ralters RAD REC DEPARTMENT 114, HALLICRAFTERS
) ‘ 5025 West 65th Street s Chicago 38, lllinois

[J Send further details and price on Keyer TG-10-F

‘THE HALLICRAFTERS CO., AGENT OF RFC UNDER CONTRACT SIA-3-24 (] Send listings of other availabie items

WORLD’S LARGEST EXCLUSIVE MANUFACTURERS OF . . .
SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT Especially interested in_ - ----

A § o

COPYRIGHT 1945 THE HALLICRAFTERS CO.
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grid circuit or a balanced tuned-plate
circuit to supply the neutralizing volt-
age. Schematic circuits of these are
shown in Figures la and 2a.

Pull-pull amplifiers having both
grid and plate circuits balanced supply
the neutralizing voltages automatically
as shown in the simplified circuit
sketch of Figure 3a.

Neutralizing Capacitor Voltages

Since the neutralizing capacitor
voltages are the same for both the
push-pull and the single-ended types
of amplifiers for a given supply and
tuned circuit voltage, we shall limit
our voltage considerations to circuits
of the latter type.

The circuits of Figures le and Z2a
referred to supply the direct currents
to the tube through the inductors.
Neither chokes nor blocking capacitors
are used. This condition subjects the
neutralizing capacitor to the greatest
possible voltage.

We are familiar with the 180° rela-
tionship between the sinusoidal volt-
ages on the grid and on the plate.’
Since the supply voltages are in series
with them, we see from the directions
of the voltages in the diagrams that
the crest value of the neutralizing
capacitor voltage,

Ex:Elx+Ec+Er,—Es (1)

Where: E;. and Es are the crest values
of the sinusoidal voltages e, and eg
respectively. Therefore the neutraliz-
ing capacitor in this instance must
withstand almost twice the plate sup-
ply voltage.

The use of grid or plate blocking

[ ]
Figure 3
In a (left) appears a simplified schematic circuit
of a push-pull tuned r-f power amplifier with

cross neutralization. In b (right) appears the
neutralizing circuit.
®
capacitors or both may reduce the
needed voltage rating. In the case of
a blocking capacitor between one side
of the neutralizing capacitor and the
grid,” the rating is less by the amount
of the bias voltage

E,N:EB-,"EL—ES (2)

In the case of a plate blocking ca-
pacitor,” the direct plate voltage, Es,
is removed, and

E"y :EC+EL_ES (3)

Circuits taking advantage of both
blocking capacitors’ have

E"y = E,-E;s 4

In plate-modulated amplifiers for
100% amplitude modulation condi-
tions, the voltage, Es, changes with
modulation between a very low value
and one that is nearly twice the direct-
supply voltage. During the time that
Eu is largest, E;, assumes a magnitude
twice its unmodulated value. Although
plate-modulated amplifiers nearly al-
ways use a considerable portion of
grid leak bias, the change of E¢ with
modulation is insignificant as far as

‘See reference 2, page 314.
*Everitt, W. L., Communication En-
gineer, Fig. 32%a, p 552, McGraw-Hill

Book Company, Inc.; 1937.
‘Brainerd, Koehler, Reich, and
Woodruff, Ultra - Hzgh -Frequency

Techniques, Fig. 3-58, p. 165, D. Van
Nostrand Company, Inc.; 1942.
"Everitt, W. L., loc. cit, Fig. 329b.
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the rating of the neutralizing capacitg
is concerned.

Applying these facts to equation
we find that without blocking capac
tors the voltage rating of the neutra
izing capacitor must be approximatel
four times the plate supply voltage fg
high level modulation. The respectiv
ratings needed for the other thre
cases are also almost doubled.

Further consideration of Figures 18
and 2a is needed to determine the
voltage ratings of the insulators sup:
porting the two electrodes comprising
the neutralizing capacitor. Assuming
that the electrodes of the capacitor are
supported from a grounded part of the
amplifier, we notice that the insulatog
supporting the grid electrode mus’a
withstand a crest voltage of 1

Eon = Ec + Es (5J

and that the insulator supporting th
plate electrode must withstand a cres
voltage of :

Epy = Ey + E

This shows us that the insulatot
supporting the plate electrode must
provide the same order of insulatiod
that is found at the plate of the tub
The requirements of the grid electro
insulator, on the other hand, ar
moderate.

Use of blocking capacitors, agai
eases the crest voltage burden. The
remove the direct voltage from t
corresponding supporting insulator.

Neutralizing Circuits of Single-Ended
Amplifiers

The circuits of Figures la and

COMPONENT DESIG:
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| - dhd Prove Th Vér Our Own Expen'men‘tl‘
‘ Station W2XDK

All the requisites that add up to perfect performance are brought to bear in

q" 3 .‘ ’.... . y
RS } 1".\:.‘(.J

our manufacture of FM and television transmitters and studio controls. That
includes our recognized work in the field of electronics, as well as a long

experience in fine metal fabrication. PLUS...our own experimental televi-
sion station! Checked every step of the way, Sherron models get a final and
infallible check — under actual telecasting conditions . . . As manufacturers
of custom-built electronic equipment for manufacturers exclusively, we can
serve you in the building of the following to your specifications:

« TELEVISION TRANSMITTING . .. both video and audio models.

l * STUDIO CONTROL DESKS . . . providing exclusive control for technical
director.

I ‘ « MASTER CONTROL BOARD ... five available video channels used for
monitoring program.

* TRANSMITTING CONTROLS DESKS . . . for operational control for both
video and audio.

SHERRON ELECTRONICS CO.

Division of Sherron Metallic Corporation

1201 FLUSHING AVENUE, BROOKLYN 6, N. Y.
"Where The Ideal Is The Standard, Skherron Units Are Standard Equipment’/
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were drawn to simplify the transition
from the schematic to the respective
neutrahizing circuit of Figures 16 and
2b.  These neutralizing circuits were
drawn in the familiar form of the
bridge circuit showing conditions for
zero  coupling  between  grid-  and
plate-tuned circuits through tube and
stray capacitances  of the system.
Coupling due to mutual inductance of
the grid and plate inductors varies
with frequency and in practical con-
struction of wmplifiers is intentionally
made small.

In Figure 1b the stray capacitance
to ground of the plate, Cp, has been
separated from that of the plate side
of the neutralizing condenser, Cg, and
in Iigure 2b the capacitance of the
grid to ground has been lumped with
that of the grid side of the neutraliz-
ing capacitor and of the wiring. This
difference in procedure was due to
the {fact that the wiring inductance
in the plate side of the neutral-
izing circuit is frequently made ap-
preciably greater than the wiring in-
ductance in the grid side of the neu-
tralizing circuit to prevent the oc-

Figure 4

Neutralizing capacitors .mounted
for measurement. Dimensions and
mounting data: Diameter of lower
electrode, 614’"; overall height of
capacitor, 15%;”; spacing upper
and lower lips, 113’'; insulator
length, 6; separation vertical
centerlines of capacitors, 10" lower
cup above table, 314", Measure-
ment data appear in Figure 5.

currence of certain types of high-fre-
quency parasitic oscillations.” _
IFor ideal conditions of balance m
the neutralizing circuits just con-
sidered we may make several observa-
tions. The grid tuned circuit, Zg, to-
gether with the stray capacitances of
the wiring, the grid of the tube, and
the grid side of the neutralizing ca-
pacitor to ground of Iigure 1b shall
remain balanced to ground over the
frequency range necessary. A similar
situation shall hold with regard to the
plate tuned circuit, Z,, and the capaci-
tances C, and Cu of Figure 2b. The
inductance of the plate wiring to the
neutralizing capacitor shall be center-
tapped at point 3 and C. shall equal
Cu in Figure 10. A similar situation

Figure 5
Direct capacitance variation of neutralizing capa-
citors of Figure 4. Data on incidental capaci-
tances in mmid: Upper electrode to ground, 7.7;
lower electrode to ground, 13.7; between upper
clectrodes, 1.8; between lower electrodes, 2.5;
between one upper and opposite lower clectrode.
0.4. Spark-over at 2 megacycles, 40 kilovolts
peak.
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shall hold for the grid wiring to the
neutralizing condenser in Figure 2b,
And finally, the capacitances, Cy and
Car, shall be equal.

Neutraliting Circuit of Push-Pull
Amplifier

We are now ready to carry over to
the neutralizing circuit of the push-
pull amplifier the same principles ob-
served in the case of the neutralizing
circuits of the single-ended amplifier,

Figures 3a and 3b show a simplified
schematic diagram of the push-pull
t-r-f amplifier employing identical
tubes and the corresponding neutraliz-
ing circuit. The plate lead inductances
have been made larger than the grid-
lead inductances and the stray capaci-
tances to ground separated on the
plate sides of the circuit, as before, for
the single-ended amplifier.

The ideal conditions for balance and
conscquent zero coupling between Zg
and Zs through the grid-plate and
stray capacitances of the circuit may
be observed at once. The grid- and
plate-tuned circuits together with the
attached wiring and electrodes shall
remain balanced to ground over the
frequency range necessary. The plate
lead inductances shall be center-tapped
and the capacitances, Cp, Cp,, Cy, and
Cu, shall be equal. And finally, the
capacitances, Cery, Car,, Cy,;, and Cy,
shall be equal. This shows us that the
basic requirements for balance are inf
general the same as those for the
single-ended amplifier,

Since the neutralizing circuit is a
balanced bridge and the capacitances
of the circuit themselves small, it
would seem that the circuit as a whole
is sensitive to a small change in any
capacitance. This is found to be the
case in the actual necutralizing process
of an amplifier.

Neutralizing Capacitors

The influence of the various direct
and stray capacitances of the neu-
tralizing capacitors upon the amplifier
and its neutralizing circuit will now
be examined, as we refer again to
Figure 3b. Only the direct capaci-
tance, Cy, between the electrodes of
the neutralizing capacitor contributes
to the neutralizing process. The stray
capacitance to ground of the electrode
of the neutralizing capacitor connected
to the plate circuit of the amplifier
shunts the half of the plate circuit to
which it is connected. The stray ca-
pacitance to ground of the electrode
of the neutralizing capacitor connected
to the grid circuit of the amplifier

(Continued on page 82)

3The theory and technique of this method of
capacitance measurement will appear in an early
issue of COMMUNICATIONS.
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Now, as before, expect quality leadership

in Collins broadcast equipment

....‘...'..‘.'...‘.....‘.".............'OI.....b............'..l...-”l

ee FOR BROADCAST QUALITY, IT'S...

THeE NEw COLLINS AM transmitters and remote
amplifiers, now ready, reflect characteristically advanced
Collins engineering.

Notable transmitter refinements include extremely high
fidelity, and increased safety factors through the use of
oversize components throughout.:

The Collins 21A is a superb 5,000 watt transmitter, with
reduced power operation at 1,000 watts also available.

Its response curve is flat, within =14 db, from 30 to
10,000 cycles.

The Collins 20T is a 1,000 watt transmitter, of similar
characteristics, equipped for reduced power operation
at 500 watts if desired.

The Collins 300G is a 250 watter of equal fidelity, with
reduced power operation at 100 watts available.

The Collins 12Y one channel remote amplifier is light,
handy, simple and efficient. It is for unattended operation
from a 115 volt a.c. power source.

The Collins 12Z four channel remote amplifier is a.c.-d.c.
powered, the d.c. source being self-contained batteries
which take the load automatically in case of a.c. line failure.

A complete line of Collins high-quality studio
equipment is available for either AM or FM application.

An outstanding broadcasting station begins with
outstanding equipment. We will be glad to know about
your plans and submit complete recommendatidns. For
additional detailed information, write the Collins Radio
Company, Cedar Rapids, Iowa; 11 West 42nd Street,
New York 18, N. Y. Collins equipment is sold in
Canada by Collins-Fisher, Ltd., Montreal.
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An

RC=50T
RC=I10T

RC=5T

RC=3T

RC=2T

Circuits

Analysis

of a Metho

of Calculating the Respons
of RC Amplifier

Couplin

to Pulse Voltage

PULSE AMPLIFIER COUPLIN

N pulse-amplifier design it is im-

portant to correctly proportion in-

terstage-coupling  components  to
maintain flat tops on amplified pulses.
In & method recently evolved, it has
been found possible to select values of
grid resistance and coupling capacity
to support pulses of any given width
and repetition rate. This method may
be applied to amplifiers that do not re-
quire low-frequency compensation be-
cause of sufficiently high pulse rate re-
sulting in small physically realizable
coupling components.  Where com-
pensation is required, the amount can
be determined from a knowledge of
the pulse response of the coupling net-
work used.

This method is based on the fact
that if a step voltage, £, is applied to
a capacitor and resistance in series, as
in Figure 1, the voltage across the
resistance, e., is given as

e = E E-t/RO .
where ¢ is the time measured from
the beginning of the step.

For small values of ¢ compared to
RC, this equation may be written as

e,= (1-t/RC) E

by SIDNEY MOSKOWITZ

Engineer
Federal Telecommunications
Laboratories

Values of e, versus ¢ have been
plotted in Figure 2 for several values
of RC. On this graph, T represents
the width of a pulse.

By inspection of the curves, a time
constant can be selected to give the re-
quired minimum rate of decrease in
pulse amplitude over its duration.

The foregoing may be related to
bandwidth by applying the fact that
the frequency at which the sinusoidal
response of an RC-coupled amplifier
drops 3 db is given hy

1
{ =
27 RC

To be exact, the resistance compris-
ing the RC coupling should be taken
as the grid resistance in series with
the parallel combination of plate-load
and plate resistance. However, in most
video designs, the latter are negligible.

Figure 2 shows that the fractional
falling off of the pulse top (d/A) is

Rigure 3

The time constant of
coupling required to
pass pulses shown can
AVERAGE be secured by the
method offered in this

paper; see discussion

VOLTAGE

under Example.
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Figures 1 (insert) and 2

Figure 1. Resistance-capacity network for low-frequency response. Figure 2, R
sponse of RC network to square pulse; T represents width of pulse,

St

4

equal to the reciprocal of the facto
X by which the pulse width is mult
plied to give the RC time constan
This is true when RC is 10
or greater. For example:
is equal to 20T, the pulse top wi
decay to 1/20 of the pulse amplitude

Example

Let us find the time constant of the
coupling required to pass pulses a
shown in Figure 3. We may writ

RC = XT,

From the foregoing discussion and
since the coupling cannot pass a d-¢
component,

d = (1/X)KA ’
where
K=T/T,
then X = KA/d.

Let us assume that T,/T, =.1 and|
d/A is to be made 5%. Theni
X =.1/.05 = 2. Hence, RC = 2T, 5

If RC = 2T, is then used for the|
positive pulse top, RC will equal 20Ty
The positive top will therefore fall to
1/20A or 5%. It can be seen that the
top and bottom parts of the pulse decay
by the same percentage. '

The above calculation is made for
single RC coupling. If couplings fo
a multistage linear amplifier are bein
designed, the effect of each couplin
must be taken into account. For suc
a case, it may prove simpler to co
sider sinusoidal frequency respons
The amplifier should then be design

(Continued on page 88)
TELEVISION ENGINEERING
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From inner conductor to outer covering . . .
Federal really knows high-frequency trans-

mission lines.

And this knowledge was not easily won. As
the pioneer in the field Federal not only
developed over 80% of all h-f cable types in
use today . .. but developed most of the
equipment needed to test them.

Attenuation, high-voltage, dielectric and
balance testing equipment, velocity of
propagation, braid-resistance and electri-

cal length meters . . . were all Federal-
engineered to fit specific requirements.

That’s why it’s logical to turn to the acknowl-
edged leader in the field for the finest in h-f
cables, specialty-engineered harnesses and
cable assemblies.

Where requirements are critical . . . for trans-
mission lines with special characteristics. .. for
custom-built and engineered harnesses and
cable assemblies . . . take your high-fre-
quency transmission problems to Federal.
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THE CBC H-F GLOBAL

ECEMBER  19th, 1944  will
D always be an eventful day for

us, for on that day our two 50-
kw 0- to 22-mc global transmitters
went on the air.  While long-distance
broadcasting on h-f is not new, we
had planned a system capable of
broadcasting to nearly any spot on the
globe, and that was quite an order.

We had to consider ionization and
its effects. The variable nature of the
ionosphere prompted the use of dif-

View of power-supply system
for 50-kw transmitters.

S
The

of antennas

of the day.
selected required a separate curtain ar-
ray for each frequency in the Inter-

type

national  band, in each direction
chosen; five antenna systems in each
of three major directions. Incidentally
two-hop transmission is required for
transmission to Europe for most of
the frequencies used.

Another very important factor af-
fecting the ionosphere that we had
to consider was the earth’s magnet-

ferent frequencies at different times ism. Since the earth is a magnet of
- Average Average
Frequency Time of Day uv/m uv/m Gain
{mc) E.D.T Ottawa Halifax {db)
15.14 1130 56.3 118.1 6.28
17.81 1130 64.3 131.1 6.2
15.14 1400 18.5 782 12.5
11.75 1900 221.0 649. 9.37
9.58 2115 447.0 1112.0 7.36
6.11 2215 227 446. 412
Average 7.64
°
Figure 2
Results of tests on BBC signal strength and fading at Halifax and Ottawa,
°
60 o COMMUNICATIONS FOR OCTOBER 1945
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by R. D. CAHOON

Senior Engineer
International Service
Canadian Broadcasting Corp.

a variable nature, its effect on the
ionosphere is also variable. Unfor-
tunately for Canada the centre of the
earth’s magnet, the north magnetic
pole, is within Canada’s territorial
boundaries, in fact, located on Boothig
Peninsula, north and west of the Hud-
son’s Bay. When the earth’s magnet-
ism comes to an unstable varying
condition, we have those annoying
magnetic storms.  During these pe-
riods, the ionosphere becomes very
disturbed, particularly at the magnetic
poles, with decreasing disturbance fur-
ther from these poles, and unpredict-
able results. Signals may fade badljrj
or disappear entirely depending on the
severity of the storm and on the prox-
imity to the magnetic poles of the
ionosphere areas where the electro-
magnetic waves are refracted. _

For Canada, h-f service to Great
Britain and Europe was originally the::
most important circuit. It was there-
fore necessary to examine Canada
very carefully for the most suitable
location for the transmitters to avoid,
as far as possible, transmission
through ionosphere disturbed by mag-
netic storms. From published literature
of various communications circuits,
we found an interesting analysis that
was made in 1934 by K. A. MacKin-
non, then with the CBC. From this
study it was concluded that best trans-
missions to England could be made
from the extreme South East coast of
Nova Scotia. An actual improvement
of from 6 to 8 db was predicted
over transmission from Montreal. But
even this was not considered conclus-
ive enough, and it was decided that
experimental tests should be carried
out to prove the point.

The BBC h-f service was then in
operation and since transmission and |
reception are reciprocal, it was de-
cided to make some extended quanti-
lative measurements on reception of
BBC at Ottawa and at or near Hali-
fax, Nova Scotia. These experiments
were carried out by the writer in
April and May, 1941. The tests ran
for a month on frequencies in five of
the international h-f bands. It was
thought advisable to check transmis-

P

H-F BROADCAST SYSTEM DESIGN |
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TRANSMITTING SYSTEM

ons at all useful times of day on the
btimum frequencies used at these
wrticular times.  Quantitative meas-
rements were made of the field
rengths at each location on dupli-
ite sets of measuring equipment
nder identical conditions. Graphic
1arts were kept of these results.
Furthermore, qualitative tests were
iade possible on the various ‘types
{ programmes, by having the pro-
rammes transcribed at both points by
slentical equipments, right from the
ntenna to the discs used. This ex-
edient was cxtremely effective in
nowing up the effects of fading, par-
icularly during periods of extreme
1agnetic storms.
The results (Figure 2) of these tests
L greed remarkably close to the pre-
licted results on signal strength and
\so definitely proved that fading con-
litions were better at Halifax, fur-
ther from the zone of maximum dis-
irbance.
| Comparison of the transcriptions
wrther verified our contentions. Of
126 sets of recordings, we found that
1e results were:
Jetter in Halifax.................. 103
BQUA] oo i r e g b e P T e 17
letter in Ottawa ..
! The results were conclusively in
nvor of transmission to the most east-
n part of Canada, to avoid a path
‘irough the more disturbed iono-
phere. We then had to select a site
witable from practical considerations,
roximity to power, proximity to tele-
‘hone lines, suitable land and ground
fonductivity, etc. The site of our
'BA transmitter was the obvious an-
wer. All the necessary requirements
irere there and in addition there would
e the economy of joint operation of
-f transmitters with the CBA broad-
lasting transmitter.

‘intennas

I One of the major decisions to be
hade was on the type of antenna sys-
tem to be used. We attempted to pro-
" ide the best possible antenna system
iegardless of cost and structural dif-
' culties. This policy proved to be a
‘sise one in the results obtained. In

general study of the problem of
trorld coverage, it was decided that
lontinuous service to all countries and
ninguages was decidedly out of the
‘uestion, and we therefore attempted
" provide listening service during the
laaximum listening hours in general.

‘'-F BROADCAST SYSTEM DESIGN

[ ]

Figure 3
Aerial view of one of
the 380’ beam antenna
towers. The antennas
are multi-element cur-
tains of the resonant
type composed of six-
teen half-wave elements
properly phased and
driven by two trans- &
mission lines.

From an azimuthal map centered on
Sackville, New Brunswick, we found
that it was possible to cover nearly all

Figure 4

Horizontal polar diagrams of radiating systems

of one, two and four-element half-wave antennas:

a represents one half-wave element; b, two half-

wave elements; ¢, four half-wave elements; and

d, four half-wave elements plus reflector (rear
lobe eliminated by reflector).

major continents of the globe with
three antenna systems which were re-
versible and which could have the
direction slightly altered in a system
known as slewing.

The antennas chosen were actually
multi-element curtains of the resonant
type composed of sixteen half-wave
elements properly phased and driven
by two transmission lines.  Behind
cach element was an 1dentical element
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Mode! 39-VTF, Series P e
A, showing simplicity A

. .~"

CBC TRANSMITTERS

(Continued from page 61)

spaced a quarter wavelength, acting
as a reflector properly phased ang
connected by two more transmission
limes properly stubbed,

Figure 4 a, b and ¢ shows the hori
zontal polar diagram of radiating syss
tems of I, 2 and 4-clement hali-wave
antennas.  These illustrate the import:
ant concentration of energy by the
use of a multi-element system. Simi-
larly stacking the elements in a ver-
tical plane concentrates the energy in
the vertical plane. The effect of the
reflectors in eliminating the back lobe
and strengthening the forward lohe is
illustrated in d. Because of the time
differences, it is very unlikely that
transmission in  opposite directions
from the same antenna will ever be re-
quired.  Thus the inclusion of the
(reflectors with provision for reversing
ishows an increased signal strength in
cetther direction at the time of day re-
| quired.
| The slewing of the beam is accom-

Ak S plished quite simply by delaying the

and portability. g 00 phase in one-half of the curtain. This
FOR FREQUENCIES IN 1200 CYCLE BANDS ,is (l(])nefl)y zul(l.ing.' inlA:m zl(lld.itional

ength of transmission line and is con-

oo 1600 trolled from the antenna >vvitching1|
2400 room by reniote control. !

3600 The so-called medium gain arrays

MODEL 39-VTF, Series A, a new devel-
opment of J-B-T engineers; measures fre-
quencies in six specific bands with
accuracy of =+ 0.25% of the frequency
being measured, and with sufficient
amplitude to be easily read.

Vacuum tube multivibrator circuits di-
vide the incoming frequency by 1, 2, 3, 4,
6 ar 9, depending on the position of the
multiplier switch, and show the result
on the time-tested, standard 400 cycle
meter.

Regular line current is used for power
supply, permitting an input sensitivity

Check These Points

*EXTREME ACCURACY
...within £ 0.25% of frequency
being measured.

* PERMANENT ACCURACY
. » . no further calibration or

standardization required at any
time.

* STABILITY temperature
drift after iAitial 30 second
warm-up.

* BURN-OUT PROOF

protection needed against acci-
dental above-range frequencies,

* SENSITIVITY 500,000

[are mostly two frcquency antenna
with only two elements in height bu
four elements long. This results in
less gain because of less vertical con-
centration.

. In Figure 8 (see page 86) appear
- a tabulation of the fundamental char-
| acteristics of all the antennas. This]
shows increased signal strengths af-
forded by using antennas four elements
high by four wide. giving us a gain of
215 db. Reducing to four horizontal
elements and two vertical elements re-
‘duces the gain to 13.3 db when the
lower element is one wavlength above

Lor é 2.6 db when the lower

3 Shie: |,qound d.n(] 1 ‘
o 5-00'000]0th' Response is not affectgd ¢ SIMPLICITY dard element is only a half wave gboye
by irreqular wave form, nor by harmonic .. . uses standar eround. The probl £ 1l ¢ id
content of unknown frequencies of less tubes, e e . [BTCICT (O S PoIE I

than 10% or 15% . . . and input control
permits use from 100 to 350 volts.

The result is an instrument of high accu-
racy and high stability with permanent
calibration . . . especially useful for
checking audio oscillators, frequency
converters, radar equipment, and for
standardizing less accurate frequency
measuring units.

* POSITIVE SWITCHING

builtin switch is ]-B-T's own
rugged, coin-silver plated in-
strument switch, as supplied for
high quality testers,

/‘Vaw ﬂool/at. .. just off

press, illustrates other types of
J-B-T Vibrating Reed
Frequency Meters,

Ask for Bulletin IéT
VF-43-1C.

Manufactured under J-B-T and/or Triplett Patents and Patents Pending

o B B it s T S

o T — - -

of course, an economic one as it be-

conles expensive to erect antenna

[
Figure 5
Tube racks designed to move 100-kw tubes from
storage vault to panel.

(3-B-T I“N-STRUMERI TS, IN Cg}#

i\% 477 CHAPEL STREET ¢« NEW HAVEN 8, CONN.
I D R R ol sy ) L R i

L9 8 swl vt s,
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structures high enough to accom-
‘nodate four elements at 6 megacycles

\where the wavelength is approximate-
y 150",

Transmitters

Specifications for the transmitter
talled for an output power, at least
50 kw, capable of full modulation. The

six international bands between 6- and |

°2-mc had to be covered. Frequency
esponse was = 1.5 db from 50 to
13,000 cycles and = 2 db between 30
and 10,000 cps. Other required fea-
‘ures were: Frequency stability,
005% ; audio distortion, less than 59,
'ms total harmonic content; and car-
‘ier noise, 60 db below 1009, modu-
fation.

The transmitters were installed by
RCA. (A simplified schematic of the
circuit is shown in Figure 7.) This is
1 straight-forward class C plate-mod-
lated  transmitter, high-level modu-
‘ated in the final stage by class B
‘nodulators. The tubes are air cooled
iwith the exception of the final stage
find the modulator tubes which are
iwvater cooled 88(0’s. The oscillator
tvorks at half frequency and is a con-
‘wentional plate-tuned crystal oscilla-
vor. This is followed by an 802 buffer
loubler feeding into push-pull 828’s
perating class C. In the second stage
wve have two 810’s in push-pu'l cross-
neutralized inductively coupled to the
vhird power-amplifier stage (827R ra-
fliation-cooled beam pentode). For
Simplicity and stability these tubes
wvere neutralized and drove directly
‘he final stage 880’s in push-pull cross-
neutralized inductively coupled to the
butput circuit. This stage operates
tlass C with an efficiency of approxi-
mately 75% over the entire fre-
jluency range.

The audio amplifier is quite con-
irentional and is push-pull throughout.
fo reduce audio phase shift over a
‘eed-back loop, the third audio stage

(Continued on page 65)

Figure 6

I Two of the four antenna towers used at the
Sackville N. B, station of CBC.

Variaten
Gain Set
1901-B

As necessary to perfect
Amplifier performance as
the fourth leg to a dog!

You can’t have perfect performance in amplifying or other
speech transmission without knowing the efficiency and per-
formance of each unit in the installation.

With a Variaten Gain Set you can (1) measure the total
amplification of an amplifier; (2) measure the gain at all fre-
quencies to determine whether there is discrimination against
any part of the frequency spectrum; (3) measure the power
output of any amplifier; (4) measure frequency response of
transmission lines in absolute quantities; (5) check all control
equipment—in fact, quickly make a quantitative analysis of any
part of the audio frequency spectrum.

Unvarying accuracy is all-important. Variaten Gain Set, Type
1901-B (shown above) has a flat frequency characteristic of 0
to 20 kilocycles, and leakage is guaranteed to be less than
1/10th db. (Measurements have been made at frequencies as
high as 100 kilocycles with practically no error.)

Variaten Gain Set 1901-B is equipped with both send and
receive impedance matching controls for both Straight T and
Balanced H circuits. This dependably accurate instrument can
be supplied with either one or two meters.

Write today for complete data on Type 1901-B and othes
Variaten Gain Sets.

Other Variaten produtts—
Attennators, Mixers, Resis-
tors, Marching Pads and other
precision sound equipment
meet the most exacting speci-
fications. Catalog on request.

CINEMA ENGINEERING CO.
Established 1935 « Burbank * California
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Functional schematic of transmitters.
(Continued on page 85)
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SOLVING TRANSMISSION LINE

With Charts of Complex Hyperbol-ii

e

Tanh and Coth ,

1

N calculations of long transmissionn  shown in degrees by the arcs center- ate the functions of coth (= + J'BL'];,
lines having appreciable attenua- ing on the vertical axis (in plain  since

tion the complex hyperbolic func-
tions tanh and coth (o + jB) are fre-
quently used. Although these values
can be computed directly from tables
of real hyperbolic and circular trigo-
metric functions, such computations
are rather tedious. Values can be
found more readily from charts. Ac-
cordingly the charts shown in Figures
1 and 2 were developed and found to
be quite handy for transmission line
work.
The values of the tanh of the com-

plex angle (a + jB) are also complex
and are shown on the charts as the
rectangular coordinates u = jv. Values
of a are shown by the arcs centering
on the horizontal axis. Values of 8 are

figures for tanh). In the range 0°-90°
the corresponding values of v are posi-
tive. To permit a larger scale the
same arcs are used for the values in
the range 90°-180° where the corre-
sponding values of v are negative.
Since the values in the lower corner
of Figure 1 were too crowded for ac-
curate reading, an enlargement of this
section was prepared, Figure 2.

The same charts are used to evalu-

Figure 1
Chart of tanh (¢ 4+ ;8) u +

4+ jv, or coth
(¢ 4+ jB°) = u + jv. For tanh values in the
0°-90° range, v is positive; in the range of
0°-180°, v is negative. For coth values in
range, v is negative; in the range of

90°--180°, v is positive. [B,° = (B° + 99°%)].

°_9Q°

90° between 90° and 180°. The value

coth (a +jB) = tanh [a+j (B + 7/2) :J
For coth the 8 arcs are changed froxT
the values for tanh functions, and a1

shown by the italicized values, thu

85° in the text and circled values itm
Figures. The 8 arc values correspond
ing to the coth functions are obtaine :
by adding 90° to the tanh B arc valuer_
between 0° and 90° and subtractin|

of v corresponding to coth (a + jB) i
the range 0°-90° are negative, and i
the range 90°-180° positive. Fo
either tanh or coth functions all value
recur at intervals of 180°. Therefor
to obtain functions of values over 180
it is necessary to subtract n (180°), a
required, to obtain values bhetween 0}
and 180°.

: {2 3 4 _u --u 7‘ 8 9
7_5 & ></ o \ el oy ,7
o- §_j VAQ&"Q‘) ° /\ j ~T 0.;7L\‘:ﬁZ 6 (
O T e~
7//\_%,/ :\'6\\ \\5‘
4 / N/ / //‘é?/ - '\'Zk \4\\ f\4 g
i) /o £ KN XK
70°-||0°% T 77\?,\ TEI T i \\/< \\ 3 ,5
O ST gx%X\‘v NY &
Yo i/ iy, OO (RN |
a4l =¥ A P( // Y)R,) ) )(/\ ‘\I }Q
a0 e LT VT |
& ====EaEENInNNINEE
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ROBL
: by ROBERT C.
H——v

tamples

{1} Required: Input impedance of
line short circuited or open circuited
| the terminal; line is 4.167 wave-
Tgths long and has a characteristic
‘bpedance, Z,, of 600 ohms and a
.ltal attenuation of 4.34 db (when
loperly terminated).
lThese values are equivalent to a
It propagation characteristic of
ﬁ i = .5 + j1500° which will be
nd on the chart at .5 + j [1500°
B(180°)] or .5 + j60°. In Figure 2
hh of this value is found ds u + jv
1112+ j 83, The short-circuited
put impedance

Z.,.= 7, tanh (a 4+ jB).
lI this case
. =600 (1.12 4 j 83) =672 4 j 498;
;4!“ open-circuit impedance of a line,
l) Z,.=Z,coth (a+jB).

br the given line this value corre-
onds to

h (5 £ 560°) oru-jv=.7-j .43

EMS

PAINE——

3 = CONSTANT

OC = GONSTANT

Figure 3
Plot showing that the
curves are constant and
are circular arcs.

and the input impedance

Zoo = 600 (.57 —j .43) = 342 258.

(2] Requiredt Propagation charac-
teristic of a given line by input im-
pedance measurements made at one
end.

These are made as

Z,. = 12000 | + 15°

with the distance end short circuited,
and
Z,, = 3000 | - 15°

with the distant end open. Since

Figure 2
Enlargement of a section of chart, shown in Fig-
ure 1, for the higher values of ;.

T0° "IIO°

Z..=Z,tanh (a 4 jB)

and
Z,=2Z,coth (a+iB), Z,=V\Z,Z.
and
tanh (a + j8) = VZ,./Z,.,
or
(a4 jB) =tanh*\/Z,./Z,..
Then
Z, = V(1200w | - 15°) (300w i;1§°)
=600 | 0°
and

tanh (a 4 jB8)
=V (1200v]415°) /300« |-15°=2|415°

(Continued on page 89)
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N. Y. NAVY YARD’S QUIET ROO

F

10" THICK

.€" THICK

12" THICK
18" WIDE

~— 24" —»

INTERIOR OF
QUIET ROOM

IBERGLAS
PANEL

STEEL FRAMEWORK

BRICK WALL ..
FREE SPACE...

i
HinmnmnIn.
II IIIFIBERGLAS PANELS &

FIBERGLAS LINING

FIBERGLAS AND FIBERBOARD FLOOR

10" THICK

\

FIBERGLAS AND FIBERBOARD WALL ..

FREE SPACE .. .18" WIDE

[i
<

RUBBER
COLUMN

5%
Iy

\sl?rlyll FRENTS RS ; ) ‘) l,)!\
o wFIBERGLAS .. 6 _THICK )
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HI1{1I(]]// CONCRETE FLOOR OF BUILDING

L e rieniaaiiy o ciud i b e anarvay g ST f it lie

L I

.6" THICK

HE NewoYork Navy Yard in

Brooklyn, features one of the

quietest spaces in the world, a
specially designed silent 16" X 26’ X
12" high room in which ship micro-
phones, telephones, loudspeakers and
other communications devices can be
calibrated for level and fidelity.

Designed for as low as 4 cps and
for a noise level of 24 db, the usual
range of frequencies for which the
room is used is between 200 and 20,-
000 cps. The noise level is less than
20 db, and at most freqguencies is in
the order of 15 db; 4 cps is approxi-
mately 16 cycles below the lower limit
of audible sound, while a noise level of
15 db is just above the threshold of
audibility.

The quiet room is all but completely
isolated from the rest of the Material
Laboratory building and is enclosed
in a second room, 30/ X 40, and 25

high, with brick walls 12”7 thick
which rest on a 0”-thick concrete
floor. The walls and concrete ceiling

of the outer room are lined with fiber-
glas 6” thick, held in place with wire

Figure 1

Cross-sectional view of construction of the quiet
room in the N. Y. Navy Yard in Brooklyn.

mesh. To break the symmetry of any
standing sound waves, the walls are
built so that no two of them are par-
allel. Between the outer room and the
quiet room there is a free space of
187

The function of the outer room is to
exclude outside noise, whereas the
quiet room itself is designed so that
sound waves generated within it will
be absorbed instead of being reflected
back from the walls, floor and ceiling
to distort the pattern when calibrating
equipment,

To exclude all vibration created by
outside noise or due to other causes,
the steel skeleton of the quiet room is
supported on 14 rubber columns, 8”
square and 14” high when compressed
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by WILLIS M. REES

Acoustical Specialist
Owens-Corning
Fiberglas Corporation

128” by the weight of the room which
is approximately 20 tons. The rubber
columns, which provide the only con-
tact between the quiet room and the
rest of the building, rest on a 6”-thick
monolithic concrete panel poured on
2”-thick corkboard laid on the con-:
crete floor of the building. Fiberglas,
6” thick, is laid on the concrete panel.

Wallis, Ceiling and Floor

The walls, ceiling and floor of th
quiet room consist of four layers. O
the outside is a 1” thick perforat
fiberboard, 4” of fiberglas, 1”-thic
perforated fiberboard, and a 4”-thic
lining of fiberglas held in place b
wire mesh. Panels of fiberglas, cow
ered with cheesecloth, are hung, wit
the longer axis running vertically, alll’
around the walls, reaching from top.
to bottom. The panels are 4” thick
and 24” from front to back. There ara'
approximately 2” of space betwe
each panel.

Suspended Panels

Similar panels, with the longer axi
running horizontally, are suspend
from the ceiling and are projected ver-
tically from the quiet room floor B
Above these latter panels is a steelf®
framework which, when covered withF:
sections of metal grill, provides a
means of walking about the quiet}
room. All of the metal grill sections,
except those which may be needed t
support instruments, are removed dur-
ing testing periods. It is unnecessaryl"
for anyone to be in the room during|"
the testing periods, since all tests are|"
conducted by remote control. ik

Fiberglas Construction

The fiberglas material employedh,
consists of fine, interlaced glass fiber
treated with a thermosetting resin ta
provide permanence of form. It
average density is 214 pounds pe
cubic foot. Tests made in accordan
with  methods prescribed by th
Acoustical Materials Association sho
that a 17 thickness of the material has
a noise reduction factor of 0.60
550 cycles. :

SOUND ENGINERIN:
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PULASTIC FAKTS ...

E:_ 5 sL_‘\‘ \ =

\ New Production Technique

ecently developed methods of post-forming fully cured Formica
tminated plastic sheets have adapted the material for very much
rider use in a great many applications that were formerly thought
mpractical.

a this process the sheets are heated. and formed quickly with inex-
ensive wooden or Pregwood dies into many curved shapes.

reviously to secure such shapes it was thought necessary to mold
ae material in curing with the use of very elaborate and expensive
teel molds—which were impractical for any but a few large volume
pplications.

his shaping method provides a very light (specific gravity 1.35)
1aterial, that is strong, stable in dimensions, inert chemically and
rerefore possessing a finish that is free from corrosion and long of life.

ormica engineers will be glad to tell you the story.

ORMIcA

HE FORMICA INSULATION COMPANY, 4635 SPRING GROVE AVENUE, CINCINNATI 32, OHIO
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Figures 1 (below) and 2 (right)

Figure 1. A Pierce-type crystal oscillator eircuit

used in _an a-m broadcast and short-wave re-

ceiver. Figure 2. Chart showing frequency rela-

tionships for each of the first six television
channels.

Sound
Channel Channel Video
Frequency Resting Carrier
Channel (MC) Frequency Frequency

| R, 44-50 49.75 45.25
A 54-60 59.75 55.25
B v 60-66 65.75 61.25
4. ... .. 66-72 71.75 67.25
Sor mica 76-82 81.75 77.25
Einomnn s 82-88 87.75 83.25

Local One- half Fundamental Harmonie
Oscillator Oscillator Crystal Order |
F requency Frequency Frequency of Crystal ]

27.50 13.75 4.583 3rd |

37.50 18.75 6.25 3rd

43.50 21.75 435 Sth

49.50 24.75 4.95 S5th

59.50 29.75 5.95 Sth

65.50 3275 6.55 S5th

HRL

CRYSTAL

455 KC
e |-F SYSTEM

A Discussion of Crysfcﬁ
Oscillator-Mixer
For the Standard Broadcast
Bands and the New F-M/
Television V-H-F Channels

Circuifq

CRYSTAL-CONTROLLED RECEIVERS
FOR A-M, F-M AND TELEVISION

ITH the recent announcement

by RMA of the approved f-m

i-f of 10.7 mc and the unani-

mous proposal of 22.25 mc for the i-f

sound channel of television receivers,

it is now possible to analyze the quan-

* titative design features of the oscillator

sections of these receivers.

In a-m design, we have 455 kc as the
1-f for broadcast and s-w receivers, a
standard i-f for years. In Figure
1 we have a push-button crvstal-oscil-

by SIDNEY X. SHORE

Consulting Engineer

[ Part Three of a Series ]

lator circuit used as the local oscillator
of an a-m b-¢/s-w receiver. The cir-
cuit is the Pierce type discussed in pre-
vious papers and also described as a
Colpitts or ultraudion. Several crystals
and one end of the manual-tuning I.C

—— o
7r SYSTEM [

Figure 3

(44-50 MC
CHANNEL)

Circuit of mixer and

local oscillator to tune

FUND FREQ
4.583 MC

to television channel
1, using an oscillator
generating 15 desired
frequency and a diode-
frequency doubler.

[ =] DIODE FREQ. o

CRYSTaL '

DOUBLER

.
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circuit could be connected together at ]l
point x. The switching could then be §;
effected at point y by a push button, |I

rotary, or dial type of selector switch.

The crystals required are high-fre-
quency thickness-shear type oscillators
covering a 995 to 2,055-kc range and
having a low temperature-frequency
coefficient. It is simple to utilize

higher-frequency crystals in the oscil- |
lator to select stations in the short- |

wave bands. The station selector
switch must ef course control all tuned
r-f circuits. The Pierce-type circuit
makes it unnecessary to tune the oscil-
lator to resonance at the crystal fre-
quency. For different communities it
is only necessary to slip the proper
crystals into place to tune to the de-
sired channels.

If manual tuning is desired, an LC
circuit may be switched in to replace
the crystal, and tuned as usual.

Crystal oscillator circuits for tele-
vision receivers are somewhat more
complicated. These systems will usu-
ally require at least one tuned LC cir-
cuit. Limiting the requirement to only

(Continued on page 106)

CRYSTAL OSCILLATOR-MIXER CIRCUITS

B
!
I
1 (
|r
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ACTUAL SIZE

oYaG %

IONICALLY

ACTUAL SIZE

EATED LOW VOLTAGE GAS RECTIFIERS

Readily Available ¢ Smaller Space Requirement * Lower Operating Teémperature * Commercial in Cost * Long Lite * Quicker Starting

| A major deterrent to the further size reduction of radio receivers
! and other equipment designed for universal operation from a
4 standard 117 volt AC or DC line or internal batteries, has been
{ the size and power dissipation associated with the rectifier tube.
1The advantages of an ionically heated tube for low voltage
{applications were recognized early by the Raytheon engineers,
t who have long pioneered in the field of gas tube development.
! However, considerable research has produced the OY4 and
| OY4G which start cold from no more than 95 volts DC. High
i rectification efficiency is realized from the low internal drop
.and high peak current ratings. Physically these types have the
' same dimensions as the familiar 0Z4G and 0Z4. )
'~ Where size is an important factor, use of the OY4G in place
1of the 117Z6GT, as extensively employed in the three way
! receivers, will result in a substantial reduction of the space
| requirements.

OY¥4G AND OY4 RATINGS
Half Wave Rectifier— Condenser Input to Filter®

Maximum Inverse Peak Voltage .

Maximum Peak Current

Maximum DC Ovutput Current

Minimum DC Output Current .

Minimum Series Anode Resistance (117V line operation) .
Approximate Tube Drop .

Maximum DC starting Voltage* .

*Pins 7 and 8 must be connected together.
undesirable.

**With starter anode network as shown in circuit.

Radic Receiving Tabe Divésion

Rapid intermittent operation is

Even more important is the differential of approximately
eight watts in favor of the OY4 and OY4G because of the ionic
heating feature. This saving cuts the input power down by more
than 50% for a normal receiver. Consequently, cabinet size can
be decreased without danger of excessive heating. Furthermore,
the time required for the set to become operative is the same
whether on DC, AC or battery — that is, almost instantaneous.

These tubes have been engineered to produce a minimum of
the radio frequency disturbances associated with a gaseous
discharge. The simple filter circuit indicated below will generally
reduce such interference to a negligible value.

If your product does not call for the ionically heated low
voltage gas rectifier, there is a Raytheon type designed for your
need. And all Raytheon tubes follow the same rigid pattern of
advanced engineering with precision manufacture. To get con-
tinuing best results, specify Raytheon High-Fidelity Tubes,

100 A
Iun- RFC _'_, - :L__ o
: {002 ur _'i_ :—D
300 volts " | A~ =
Yo T S&—
500 ma T Bt —
75 ma I
1 aQuF 3 Loas
40 ma i
50 ohms - i ] T 1_ ot
TYPICAL ngf’ OPERATING CIRCUIT T
12 volts =
95 volts

RAYTHEON

MANUFACTURING COMPANY

NEWTON, MASSACHUSETTS * tOS ANGELES
NEW YORK - CHICAGO . ATLANTA

l DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS
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Figure 1.

A normalized T-to-m network transformation, where: s?
Figure 2. A normalized m-to-T network transfarmation,

e
Figures 1 (left above) and 2 (riglit above)
= 1.333, u = 1.044, v = 0.696, w
where: s2— §2, g
[ ]

339, b=271, ¢ =135, «

0.348, a==1.915, b =23.830, and ¢ = 1.276 ohms.

1.23, v = 0.49 and w = 0.62 ohms.

e — et

RESISTIVE ATTENUATORS,

PADS

An

A

Analysis

of Their

Applications

in Mixer and Fader

The preceding papers

their image impedances,

insertion and transmission losses.

in this series on purely resistive types of networks
gave the general philosophy involved in their design.

prepared to expedite computations of the elements of
of presentation of the charts and tables also was
plete and rapid determination of the performance

Charts and tables were
the network. The form
arranged to permit the com-
of the networks in terms of
Use was made of

a symbolical method whereby most mathematical expressions were compressed

into quite simple forms.
into hyperbolical,

These forms were then shown to be directly convertible
algebraical and exponential expressions

and were compactly

arranged in a key chart which served to define all of the relationships between

the various forms.

In this installment, the last of the series on networks of the purely resistive

type, a few examples have been chosen from an infinity

of those possible. These

examples may be considered representative of those which would be most
probable in practical design work. The examples are given directly in terms of

the nomenclature used throughout the text,

various charts.

the key chart and the figures of the

HE 7T to = transformation re-
sults in the equivalence shown in

Figure 1. The equations of the
transformation are
a=¢/v (1)
b=¢/w (2)
and
c=¢/u 3
where

¢ = uv 4+ uw + vw,

For unit values of n=1.044 =0.696
and w = 0.348 ohms for the T net-
work, application of equations 1, 2
and 3, respectively, give a = 1915,
b = 3.830 and ¢ = 1.276 ohms respec-

ohms and unity, but need not be unless
it i1s desired to match the network
image impedances. The terminations
glven are on a unit image-impedance
basis.

. to T Transformations

The = to T transformation results
in the equivalence shown, on a unit

[ ]

Figures 3 (below left) and 4 (below right)
Figure 3. An equivalent T petwork of one hav-
ing .V elements providing open-circuited measure-
ments, Zo— Zoz = 1,000 ohms and short-cir-
cuited-measurement of Zsi1 — 360 ohms; u — p —
200, w — 800 ohms. Figure 4. An application of
Bartlett’s bisection theorem applied to the equive
alent T of Figure 3. The image impedance

[Part Nine of a Series]

by PAUL B. WRIGHT

Communications Research Engineer

matched

NETWORKS

Systems |

P

image-impedance basis, in
kigure 2. The equations of the |
transformation are
u = ab/Aa (4) |
v = he/Aa €))
and
W = ac/J\ (6)
where A 4+ b+ c. Fora = 3.39,

b =271 and ¢ = 1.35 ohms, 4, 5 and
6 give the resultant T as n — 1.23,
*= 0.49 and w = 0.62 ohms.

Equivalent T of N Elements

The equivalent T network of any
complicated arrangement of purely re-
sistive elements may be found by cal-

culation from three independent mea- |

surements upon the network. These
measurements may be either two
open-circuit measurements from the
two ends plus one short-circuited mea-

surement, or alternatively, two short |
and one open-circuited measurement. |

600 ohms. Assuming that the first of these two
tivelv. The terminations are s* = 1.333 ° (Continued on page 76)
]
—t0 o+—o Y u v
cu:::nrs = b : 2w 2w g
o0—1—o o4+—o0
< 4 —9° o * —0
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wernemenial Tnductance

1 millihenry—1100 henrys
D.C. Saturation 0—1000 M.A.
A.C. Test Voltage .01—300 Volt R.M.S.

=

Measures
Measures Inductance
Inductances at Low or High
With Q from .06 Flux Density With or
—10,000 Without

Fully Shielded

#

Superimposed D.C.

Py o— S -8 b T e o 58

i
dur Incremental Inductance Bridges are in use in the following plants: F
Sperry Gyroscope Co., Inc. Acme Electric Co. '
Eclipse-Pioneer Div. Industrial Transformer Corp. ‘
Bendix Radio. Radionic Controls. 1E
Federal Telephone & Radio Corp. General Transformer Co.
Sorensen & Co. Electronic Transformer Corp. Ti
Amplifier Corp. of America. and many others. '.5
!
5
Send for Bulletin P.R. 520 :
| We also manufacture a complete line of A.C. Bridges and Vacuum Tube Voltmeters. '
| All Bridges contain a generator, phase and frequency selective null indicator, center
pointer meter and all necessary power supplies 5

5TANDARD INSTRUMENTS Corp.

Electronic Test Equipment i
568 Prospect Ave.,, New York 55, N.Y. Phone MOtt Haven 9-4664 i
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W. J. McGONIGLE, President

Personals
EROY BREMER, for many
vears an energetic VWOA
representative, as secretary of

the Los Angeles-Hollywood chapter,
is back at his civilian activities after
5 years of service with the U. S. Mari-
time Service.

LB was a Lieutenant (Senior
Grade) in the U. S. M. S. He trav-
eled some 700,000 miles covering all
theatres of operations, participating
i thirty-three invasions. He was
wounded three times, on Saipan, Pa-
lau and in Manila.

LB has received the Combat Bar:
Defense Bar; Philippine Defense Rib-
bon; Philippine Liberation Ribhon:
Middle East War-Zone Bar; Atlan-
tic War-Zone Bar; Pacific War-Zone
Bar; the Presidential Unit Citation
and a Personal Citation from General
of the Army Douglas MacArthur.

A note from LB states that he'd
like to act as L.A. secretary again.
With LB doing the spadework, Doc
de Forest as a most active participant
and Hal Styles as chairman, we are
certain that the L.A. chapter will
again become preeminent in VWOA
affairs,

Congratulations, LB on your out-
standing war record and all good
wishes for continued success in your

civilian work, and in VWOA affairs.

E understand Commander Fred

Muller is now  stationed at

Norfolk. . . . Our twenty-first
birthday party at the Hotel Astor on
Saturday evening, February 16, 1946,
will be a victory celebration. . . . J. F.
Rigby, life member and personnel di-
rector of RCA Communications, re-
cently completed 25 years of RCAC
service. An interesting biographical
sketch of JFR appears in RCAC
Relay, authored by his older daughter.
... We're glad to hear that director
C. D. Guthrie is up and around
again. We look forward to seeing him
at our meetings. . . . Congratulations to
E. H. Price, an enthusiastic VWOA
member, upon his recent election as
vice president of the Mackay Radio
and Telegraph Company. . . . It’s now
Major General H. M. McClelland, the

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

George Clark, VWOA .secretary, who prepared
a historical chapter on radio pioneers for the
souvenir brochure distributed at the recent radio
pioneers’ dinner in New York City.
[ ]

A Communications Othcer of the
Army  Air Forces.  Congratulations.
.. Old-timer R. K. Davis, long with
Tropical Radio, has resigned to enter
husiness at Tort Plain, N. Y. Good
luck. . . . Lloyd C. Nunn, one of our
most faithful members, has completed
33 years of service with RCAC. e i~
a senior operator at RCAC. . . . The
Fall meeting of VWOA at the 77th
Division Club on October 25, 1945
was attended by many old-timers. .
We are anxious to -obtain wartime
heroic act details of radiomen in all
branches of the services as well as in
civilian pursuits. Please send them in
to headquarters with photos if possible.
.. . George Street, chairman of our
Honolulu chapter continues to be quite
active in wireless affairs out Wakiki
way. . .. R. H. Pheysey, who received
a VWOA testimonial scroll recently is
now with United Fruit Company. For
years he was with Tropical Radio. . . .
Col. Thompson H, " 1itchell, vice presi-
dent and general manager of RCAC,
was at the recent communications con-
ference in Rio. . . . Congratulations to
Captain George F. Shecklen, U. S.
N. R., upon his recent election as vice
president and general manager and a
director of the Radiomarine Corpora-
tion of America. Captain Shecklen,
a 33-year veteran of radio, graduated
from the Philadelphia School of Wire-
less Telegraphy in 1912, subsequently
serving as wireless officer aboard mer-
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GEORGE H. CLARK, Seccretary |
l

chant vessels for three years. Prog.
ressing through various assignments
in radio—shore station operation, sales
commercial  representative — Captair|
Shecklen was instrumental in setting|
up communications facilities of RCA(]
throughout the Far East. Commerciall
manager of RCAC at the time of his
call to active duty, he served as Com~
munications Officer in the Third Navall
District, New York. He then went on
a special mission to South America for
the State Department. In 1944 he was!
transferred to the staff of the Com-!
mander-in-Chief of the U. S. Pacific

Fleet. He served for fifteen months at
Pearl llarbor and in the Western
Carolines. . . . W. F. Aufenanger, life

member, 1s an outstanding member of
the executives bowling team at RMCA.
Washington chapter chairman F. P
Guthrie, a pioneer wirelessman, was
recently elected an assistant vice presi-r;
dent of RCAC. Many thanks FPG
tor the splendid work you've done for
VWOA in the Nation’s capital. . . .
In the Navy in 1923 for four years,|
then the Coast Guard from 1929 tof
1934 and back to the Navy from 1937
until the present, now serving as anl
Aviation Chief Radioman, is thef
record of William Shaw Nagata. . . .|
Frank D. Pizzuti, formerly radio of-|
ficer on the S.S. Caddo, now senior|
engineer at Airadio, Stamford, Corm.!

Pioneers Honored

IONEERS of the: wireless art!
Pwere honored at a recent dinner!

held in the grand ballroom of thel
Hotel Commodore, under the auspices|
of the IRE, VWOA, ARRL and thel
RC of A.

One of the features of the evening||
was a souvenir brochure containing]
the intriguing history of the pioneering] |
personalities and their developments,r
prepared by our own George Clark.
George, who is now secretary and di-
rector of the VWOA and one of the
original VWOA incorporators, was
a charter member of the Wireless In-
stitute, predecessor to the IRE. He is
also a charter member of the IRE and|
was the first Chief Radio Aid to the:
U. S. Navy. Congratulations to a
grand old wireless pioneer.



www.americanradiohistory.com

A NEw SOCKET

e e —~

for very high
frequencies

TYPE XLA

Born of war-time necessity, this new socket, Type XLA, for the
6F4 and the 950 series acorn tubes, has been designed for work-
ing frequencies as high as 600 MC. The acorn tube is inserted
in position, and rotated to engage the contacts. The tube
terminals are held in a vise-like grip which insures permanently
low contact resistance. Inductance is low and constant, and
leads are short and direct. An internal shield, Type XLA-S, is
available for tubes such as the 956. By-pass condensers may be
conveniently mounted between the contact terminals and the
chassis, but for minimum radiation a special ceramic condenser,
Type XLA-C, may be mounted inside the socket in place of the
contact screw. The socket is | 17/32"” diameter. Insulation is

low loss R-39. Prompt delivery can be made without priority.
NATIONAL COMPANY, INC.
<ﬂ> MALDEN, MASS.

BAYONET
CONTACTS

OPTIONAL
BY-PASS ~
CONDENSER
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RESISTIVE

NETWORKS

(Continued from paye 72)

sels o1 measurements is chosen, the
equations for the elements are

u = Zol - W (7)
= /,‘,_, W (8)
W = (202(201 - 251))’/2 (9)

If the open-circuited measurements
cach equal 1,000 ohms and the short-
circuited measurement from one end
ts found to be 360 ohms, use of equa-
tions 7, 8 and 9 give the equivalent
I"shown in Figure 3, with u = v = 200
and w = 800 ohms. If Z, and Z,
were nnequal, the equivalent 7 would
be an asyvimetrical network with «
and v unequal also.

Bartliett's Theorem

An apphcation of Bartlett's theorem
is shown in Figure 4. To determine
the image impedance of the network
of Figure 3, and find if the termina-
tions shown in figure are correct for
proper match of impedances, the net-
work is bisected as shown. The square
root of the open and short-circuited
impedances of the bisected network
will give the image impedances of an
symmetrical network. The equations
for the open circiuted and short cir-
cuited conditions are, respectively,

(%]

Boa= Zcothx— (10)
2

and
(2]

Zye = Z tanh (11)
2.

Since the hyperbolic coth and tanh of
the half angle subtended by the net-
work half are reciprocal functions,
from 70 and 11, the above statement
follows. For Figure 4, the open-cir-
cuited bisected network gives 200 +
1600 = 1800 ohms and the short-cir-
cuited condition gives, simply, 200
ohms. The square root of their prod-
uct equals 600 ohms. Hence, the ter-
mination as shown is the correct one
for image operation or matching.

Series-Inserfion Nefwork

lLet us assume that we should like

to know the ctfect of inserting a given
resistance between any two impedances
having a ratio of four to one, hence,
s'=4. Referring to Figure 5a, with
n equal to 2 ohms, the insertion loss
as found from the equation

u )
s 41

is found to be 292 db. This is the
loss that would be obtained with the
series resistance connected into the
circuit over that which would resuh
i it were missing or short circuited.
Conversely, if the loss is caused by
an inserted facility between these sane
impedance terminations, the unknown
network element is given by the equa-
tion
u=N (s*+1) (12)

From the first table given in the
sertes, N is given by interpolation as
0.40, hence u=04(44+1) =20
ohms as the value of the inserted re-
sistance.

db = 20 Log,, l 4 (12)

Shunt-Insertion Network

IFigure 36 shows a shunt of 2 ohms
placed across the terminations of 3a
mstead of in sertes. The equations
for loss and element value are

| ,
db = 20 Log, (1 -+ - ) (13)
wos 41

and

‘.2

o
W=n—

s* 41

with w =2 ohms; the loss in this
case happens to be identical to that

(14)

Figures 5 (below left) and 6 (below right)

Figure 5q, b and ¢. Insertion losses of these net-
works on a normalized or unit basis give for:
(a) 292 db with s2 — 4, 4y — 2 ohms; (b) 2.92
db with s2 = 4, w — 2 chms; (¢) 13.3 db with
#=1 v =4 w=2 52— 4 ohms. Note that
these networks are not matched by image imped-
ances. Figure 64, b and ¢. Transmission losses
of these L-taper networks on a normalized basis
give for: (a) 12.04 db with s2 — 4, . 3.5,
w = 1 ohm, matched at series end only; (b)
6.52 db with §2 = 2, v — 1, o — 1.5 ohms
matched at shunt_end only; (c) 11.5 db with
52 4.05, v = 3.5, w — I.15 ohms, matched at
both ends of the network.

ol the series case, or 2.92 db. Were

loss given as 2.92 db instead, with 1
same terminations, the element val
w =08 x 2.5= 20 ohms. The int
polated value of n = 2.5 as found fre
the first chart, or may be secured

taking the reciprocal of N from 1‘
series case. |

Series and Shunt Insertion Nefworkll
1

In Figure 3¢ appears a series a
shunt insertion network; Figures
and 5b are merely special cases of tl
more general network. The equati
for the loss of this network when
serted between any given facilities

U+V |

1+

db = 20 LLog,,
s' 41
(u+s%) (\'+1))

+ (1]

w (84 1)

If the unit values of the elements a
w=1,v=4and w= 2 ohms respe
tively, the insertion loss for an it
pedance-termination ratio of s* = 4 |
13.3 db. The elements cannot !’
found uniquely in terms of the lo
function since an infinite variety |
elements can give the same insertiefa
loss in this case. |
I

L Taper, Series Matched
|
This type of network, Figure 6
is matched on its series-end only., T]i
power transmission loss for this nef
work 1s given by the expression |

db = 20 Log,, (s(1 4 1/w)) (14
and the network element values by 1
v=s(s—r) ( ”L
and |
w=sr/(1-rs) (lé!

Fors®=4,v = 3.5and w = ! ohm, tl"
transmission loss is 12.04. Conversel|!
if the loss were given as 12.04 ar|
the terminations as shown, the eleme|!
values from 77 and 18 by use of thi?
first table, v =2 (2-.25) = 3.5 ar|
w=1(2x025)/(1-(2x4025))=1|

L Taper, Shunt Matched ]

Figure 6 illustrates an L-taper pg
or attenuator matched on its shunt en
only. With =2 v=1 and w:
1.5 ohms, the loss and element equd
tions are given by ']

(19

db =20 Log,, (s(1 4 v/s?))

(a) (b)

w
I

{c)
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fv = s(k-5) (20)
land
lw=s/(s-r) n

{The transmission loss is 0.52 db. Con-
versely, were the loss given and the
lement values desired, equations 20
fand 21 with the interpolated value of
k and r from the first table of this
iseries would result in v = (2)% (2.121
|- 1414 = 1 ohm, and w = 1414
I/(1414-0.471) = 1.5 ohms.

’L Taper, Series and Shunt Matched

" This is a minimum-loss network,
{Figure 6¢. It is matched by its image
‘limpedances at both ends. Their ratio
must be equal to or greater than unity
'with the larger impedance connected
ito the series end of the network.
The ratio which it is possible to
ymatch and build the network with
I positive elements is given by column
E in the second table of the sertes.
If the minimum loss pad desired is
111.5 db, the ratio of terminating image
| impedances must be 4.049. The unit
i elements required to give this loss
! are given by the equations

fv=As 22)
! and
w — as (23)

{ From table two of the series, the ele-
{ ment values are therefore;

L v = 1746 X 2.01 = 3.51 ohms
and w =10.573 X 2.01 = 1.154 ohms
(24)

| T-Network Design
J
Usually, the loss desired for the
inetwork and the impedances between
{which is is to operate are given as
l‘lgdata from which the element values
ican be obtained. When the termina-
i tions are equal and the network is con-
Jnected at its terminal ends by equal
Jimage impedances, particularly simple
4 forms of the equations result. If a
Jpad or attenuator having a transmis-
| sion loss of 10 db is to be designed
| for given ratios of the image im-
| pedances, it is necessary to first de-
termine the maximum ratio which can
I be used and still result in physically
! realizable elements. This ratio is given
| by the hyperbolic cosine-squared func-
!tion which is designated symbolically
ias E. It will be noted that any ratio
§ up to a maximum of 3.025 can be satis-
i factorily used and will give positive
| elements. Let us assume that the
ratio of terminating impedances is
4 2.0=-5s" and that the loss is 10.0 db.
The equations for the element values
| on a unit basis are

4
[ (25)
| (Continued on page 78)
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(Continued from page 77)

V=C—w (26)
and
W = as (78

From the above data and the second
table of the series, the element values re-
quired are v = [(2 X 1.222) - (1.414
X 0.703)] = 1.448 ohms, v = (1.222
- 0.996) = 0.226 ohm and w = 1.414
X 0.703 = 0.996 ohm. These values
are shown in Figure 7b.

When, however, the image im-
pedances are equal, s°=1 and the
equations 25 to 27 simplify to

u=v—=2D

(28)
and

(¢9)

w—d

For a 10-db pad, the unit values are
then read directly, without any cal-
culation, whatever, from table fwo of
the series, and give respectively, x —
0.519 ohm = v and w = 0.703 ohm.
To place the unit values on any de-
sired impedance level basis other than
unit ohm at the small terminating im-
pedance end of the network, it is only
necessary to multiply all element
values and both terminations by the
smaller of the two terminations if dif-
ferent, or by the common value if
terminations are equal.

Since the loss of the unit network
is given by the equation

v+1
) ) (30)

W

db:ZOLogm(s(l +

for the general T and the same with-
out the s factor when the network is
symmetrical with equal-terminating im-
pedances, a means is readily available
to determine the transmission loss of
any such network when operated be-
tween its image impedances. If we
assume that the network whose loss is
desired is that of Figure 1, then equa-
tion 30 applied gives 16.62 db.

n-Network Design

The =-network design may be ob-
tained by first designing a T-network
and then using the 7-to-x transforma-
tion. However, the more direct method
using the equations shown in the
charts together, with the hyperbolic
functions from the second table of this
series is preferable when available.
The equations for the element values
on a unit basis are

u=s%(c-as) (31)
v=As (32)
and

w=s/(cs-a) (33)

(Note that the formula for the unit
value of u was inadvertently omitted
in the chart, but may be obtained as
in 31 by dividing both sides of the
equation for » on a full-impedance
basis by z, the smaller of the terminat-
ing image impedances.) Let us as-
sume that the network is to operate
between unequal-terminating  impe-

!
|
!
!
I
|
l

g g e

— . e e | et
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Figure 7

Transmission Jlosses of these networks (T,
and bridged-T respectively operating between|
image impedances on a unit basis give for: (a)
10.0 db with 82 — 2.0, u — 1448, o — 0.226,}
w = 0.996 ohms; (b) 15 db with s2 — 4, 4 =
12.1, v = 5.446, w = 1.132 ohms; (c) 5 db with!/
v = 0.778 and w = 1.285 ohms. ;

2

dances having a ratio of s* — 4, and a |
transmission loss of 15 db is desired. k
The element values are therefore, |
w=4/[(1.065 - (0.367 x 2)] =121,
v = 2723 X 2 = 5446 and w =,
2/[(1.065 x 2) - 0.367)] = 1.132}
ohms respectively, Figure 7b. |

o e

o

The loss for this network in terms I
of the image impedances and the ele- |
ment values is given by the expression

f
s (39 |

;

A\
db = 20 Log,, (1+v+-)

w 4
on a unit basis,

Were the element values obtained
above substituted into equation 34, the

loss obtained would be found to be 15
db.

In the special case of equal-termi-
nating impedances, this network also
may be designed by direct inspection
of the second table in the series and
the simplified equations of

Ut=w=d (35)
and
v=A (36)

For a 10-db pad, on a unit basis,
#=1925 =w and v = 1.423 ohms.
It may be noted that these values are
simply the reciprocal function of |
equations 28 and 29 for the T net- '
work; hence the general rule that for
symmetrical networks of the T and =
configurations, the reciprocal of the
series-T, arms give the shunt-x arms
and the reciprocal of the shunt-T arm
gives the series-m arm. When the
w-element values are given for a
symmetrical network, the converse re-
lationship is used to find the equiva-
lent T configuration.

Bridged-T Network Design

This type network is one of the most

Figure 8
An application of g multiple-bridging normalized
network of five braneh outlets. Transmission loss
is 20 db; R — 1.838, r = 0.308 and 82 — 4.0
ohms.
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ut of all of the standard configura-
s of symmetrical form. It is shown
Tigure 7c¢ on the unit or so-called
malized basis. The design equa-
s for the series and shunt arms
| simple forms and the network
i be designed by inspection of the
| table of the series and the equa-

i N (37)
' n (38)

, for example, a 5-db pad is de-
d, the values of the elements from
i table are found to be 0.778 = v,
i series arm and w = 1.285 ohms
ithe shunt arm. All other values
he unit elements are given directly
er the columns N and its re-
jocal, #n. The product of the series
| shunt element values by 37 and
=quals unity and the functions are
;; inverse to each other with re-
it to the unit termination.

“he loss function may be expressed
i several ways as shown by the
irts. The most convenient of these
> be used to obtain the transmission
y of

= 20 Logy, (1 4+ v) e

; us assume that v = 4.623 ohms.
bn from 39 and the first table giv-
y values of %, the loss is found as
:b.

{tiple-Bridge-Network Design

‘'his type of bridging network is
fely a building-out network which
i series resistances so adjusted that
| any given number of outlets
flged onto the circuit and for any
lo of input and load-impedances
fe will be no reflections of energy
ering at the network junction
ections. The configuration is
wn in Figure 8. If all load im-
fances are not equal they may be
e so by means of either trans-
ers or minimum-loss type pads.

unequal input and load im-
lnces, the building-out series re-
nces R and 7 will be unequal,
le for equal input and output ter-
ations of the mnetwork R =1v.
ce the number of branches which

be connected in multiple to this
:

ork is always integral and never a
ional or decimal number, the
function progresses in discrete
unts depending upon the number
ridging outlets and the ratio of the
t and output terminations. The
on a power transmission basis
m the input to the network to any
of the equal outlets is

(Continued on page 80)

“You'll

= 20 Log,o D S (40) |

HEAR MORE
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THE 90630

Ultra-High Frequency Calibrator

The Millen 90630 cavity-type Frequency
Calibrator covers the frequency range of
200 to 700 Mc. with @ maximum error of not
over 0.25%. This range is covered by two
plug-in cavity-type tuning units which may
be easily interchanged. It may be used on
harmonics up to 1500 Mc. at somewhatl
reduced sensitivity.

The calibrator consists of an accurately
calibrated cavity-type tuning unit, a crystal
detector, a two-stage video amplifier, and a
peak reading VT voltmeter.

Send for catalog sheet with full engineering
details. .

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

RESISTIVE NETWORKS

(Continued from page 79)

while the element values are respec-
tively equal to

1

R =— (cs’-as) (41)
4

and
1

rim(e=as) (42)

For a 4:1 ratio of input ana output
impedances with five branches con-
nected, the transmission loss by equa-
tion 40 and the k column of the first
table of the series 20 db. From 41
and 42 with table two of the series,
R=1[(4x102)-(2x0202)]/2=
1.838 ohms and » = (1.02 - 2 X
0.202) = 0.308 ohm for the unit
building out values. For equal termi-
nations, s = 1 and the equation; 41
and 42 become identities. IEquations
40, 41 and 12 become, respectively

db =20 Log s 'py (43)

and

|[R=r=D/2 (+)
For five outlets, the loss hecomes

equal to 1398 db and the element

values equal to 0.333 ohm each.

Lattice-Network Design

This type of network is a more gen-
eral one than any of the previously
discussed standard configurations of

eralized form, it is essentially an un-
halanced structure with respect to the
ground plane, and further, since it is
uneconomical of elements, it i1s not
'cxpected to have but little practical
application in  this form. The equa-
tions which determine its performance
were given in the second set of charts
in this series. The symmetrical form
of the lattice has, however, great
usage both in the direct—latti.ce ar-
rangement of elements and in the
transformed applications of it; hence
it will be the only one used for an
example of the use of the charts and

tables. ‘
The design equations become simple

[ J
Figure 9
A symmetrical lattice network on a unit basis

havi transmission loss of 8 db, in which
lﬂthng wa— 0.4305, u =1 —=2.323, s2=1 ohm.

networks. Since, however, in this gen- |

®© © o e o

Atlestion!
RADIO STATION
ENGINEERS!

HARVEY

can how make :
immediate delivery on |

hallicrafters

Model S-36-A V.H.F.
RECEIVERS |

FM-AM-CW 27.8 10 143 Me. I
Covers old and new FM Bands |

f
t
The Model S.346.A is probably the most |
versatile V.H.F. receiver ever designed.
Covering a frequency range of 27.8 to |
143 Mc., it performs equally well on AM, 5'
FM or as a communications receiver for |
CW telegraphy. Equipment of this type
was introduced by Hollicrofters more than |
five years ago and clearly anticipated the
present trend toward improved service on
the higher frequencies. |
{

Fifteen tubes are employed in the $-35-A
including voltage regulator and rectifier.
The RF section uses three acorn tubes. The i
type 956 RF amplifier in conjunction with |
an intermediate frequency of 5.25 Mc. ||
assures adequate image rejection over the |
entire range of the receiver, The average |
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for the case assuming that 1 = ¢ and
t = w. The element values are

u=v=d (43)
land
t=w=D 44

For a given loss, these are respec-
‘tively the same values obtained for the
shunt arms of the symmetrical = and
ithe series arms of the symmetrical T
‘network. In this case, the termina-
tions of the network equal unity, and
the unit elements may be obtained di-
rectly by inspection of the second
‘table of this series. For an 8-db trans-
mission loss, the element values are
w—=wv=2323 ohms and t=w=
0.4305 ohm. The network is shown
in Figure 9,

. The transmission loss of this sym-
metrical network is found in terms
of the elements by the equation

db=20 Logy, ((v+w+2)/(v-w)) (45)

The correctness of this may be
Ichecked by substituting the values of
v and w just obtained into the equa-
stion. This gives an accurate check
wand shows that the loss is 8 db for

= 0.4305 and v = 2.323 ohms.

Bridged-T to Lattice-Network
Transformation

Application of Bartlett's-bisection
theorem to the symmetrical bridged-T
inetwork of Figure 10g results in the
lisymmetrical lattice network of Figure
£10b. The open-circuited bisected half
lof 10a gives [(1 4+ (2 X 1.285)] =
13.570 ohms for the shunt arms
lof Figure 10b, while the short-
licircuited bisected half of 10a gives 1
flohm in parallel with 0.778/2 ohm, re-
Isulting in 0.280 for the series arm of
ithe lattice network shown in Figure
|10b. The values of the bridged-T
|were chosen from Figure 7¢ which
:1:was designed to have a loss of 5db.
{Hence, if the transformation given in
|Figures 10a¢ and b is correct, the
fvalues obtained for the lattice should
‘agree with those which would be ob-
itained by the lattice design equations
143 and 44 for a loss of 5 db. Using
ithe second table of the series as a
icheck, it is found that columns 4 and
D for 5 db give identically the re-
sults o'btained by Bartlett’s theorem.

I8 Ladder-Network Design

An example, carried out in detail,
was presented in the discussion re-

lating to these networks. It is believed-

that no further information would be

! ! (Contiﬂued on page 106)
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Getting that F-M Antenna
up high not only means more

efficient area coverage—but
it also means lower costs.
Doubling the height of the
antenna above ground s
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S

equivalent to squaring the
power. Thus, a
250 watt transmitter with a
200 foot tower would equal
a 1000 watt transmitter with
a 100 foot tower. That is
real economy—both in ini-

transmitter

tial transmitter cost and in
power.

2 Wincharger Products will
help you get beter F-M
Broadcasting at lower costs:
(1) A sturdy, economical
Wincharger Tower to get
(2) An
efficient, low cost Wincharg-
er F-M Antenna. For full in-

formation write or wire us.

your antenna high.

INCHARGER CORP. SIOUX CITY, lowa

NEUTRALIZING CAPACITORS

(Continited from page 56)

shunts the half of the grid circuit to
which it is connected. The direct ca-
pacitance between corresponding elec-
trodes of the neutralizing capacitors in
the push-pull circuit shunts the entire
plate- or grid-tuned circuit to which
the corresponding electrodes is con-
nected. The direct capacitance be-
tween the plate electrode of one neu-
tralizing capacitor and the grid elec-
trode of the other neutralizing capaci-
tor is effectively added to the grid-
plate capacitance of the tube between
them.

Although the theory of the measure-
ment of the direct and stray capaci-
tances in a multi-electrode system,
such as we see in the four electrodes
of the two neutralizing capacitors and
ground just considered, is beyond the
scope of this paper,® data on the re-
sults of such measurements are in-
cluded.

In IYigure 4 appear a pair of neu-
tralizing capacitors designed for use
in high-power amplifiers.” They are
mounted on a grounded panel and
placed near a capacitance bridge for
measurement.  The object of the
mounting used was to simulate condi-
tions of direct and stray capacitance
that may be found in practice and to
afford an opportunity to secure capaci-
tance data for a specific set of condi-
tions which can be used for making
estimates under different mounting
conditions.

The table top was covered with a
heavy copper sheet grounded to the
bridge. Rugged probe supports were
erected on the high terminal of the
capacitance bridge and upon the table
top for connecting the electrodes of
the neutralizing capacitors either to
the high terminal of the bridge or to
ground. A precision capacitor is
shown to the right of the bridge in the
well in the table. The parallel substi-
tution method was used at a frequency
sufficiently low to insure that the in
ductance and resistance of the probes
produced negligible error in the mea-
surements.

The graph of Figure 5 gives the
variation of the direct capacitance,
Cy of one of the neutralizing ca-
pacitors in Figure 4. The drive shaft
for producing the capacitance varia-
tion is shown projecting out the front
of the upper electrode and may be lo-
cated readily in any of eight positions.
Only the inner electrode moves, and
the capacitance range may be changed
by resettmg the lower cup. The di-

mensions of the capacitors and their
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wodl
COMPLETE
SOURCE of
SUPPLY

Where the impossible
becomes the usual.
6,000 square feet of
space and a consider-
ably enlarged staff,
enable us to improve a

service that has always
been TOP FLIGHT.

& ELECTRONICS €0., Inc.
122 Duane St., New York 7

Tel. BArclay 7-1840
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sounting data are supplied in the
wption of Figure 4. The direct and
sray capactances are given in Figure

Incidentally the crest spark-over
bltage for the capacitor and support-
ig insulators was the same and is in-
mded in Figure 5 Since the ex-
mrnal parts of neither electrode moves
fith shaft rotation, all capacitances
sher than Cy remain unchanged
iroughout the variation shown in
pgure 5.

bsign of Neutralizing Capacitors

The general principles covered so
Ir point to several factors influenc-
ig the design of neutralizing capaci-
Irs. We may divide these factors
ito two groups; first those concerned
fith general circuit problems, and
scond, those concerned with voltage
itings of the neutralizing capacitors
«d their supporting and drive coup-
hg insulators.

" Those factors concerned with the
wrcuit of the amplifier are affected
st by the capacitances of the neu-
#mlizing capacitor.

4)—To secure complete neutraliza-

~ tion the capacitance Cy must be
capable of being made equal to
the effective grid-plate capaci-
tance of the tubes with which it
1s to be used.

4)—To prevent detuning or unbal-
ancing, or both, of the grid- or
plate-tuned circuit and to pre-
vent changing the effective grid-
plate capacitance to be neutral-
ized, neither the direct capaci-
tances between like and unlike
electrodes of opposite con-
densers nor their capacitances to
ground should change per-
ceptibly with adjustment of Ci.

{)—To insure constancy of adjust-
ment the supporting members
should be rugged and the drive

. mechanism free from backlash.

)—To prevent overshooting the
proper adjustment of Cy during
adjustment the variation of ca-
pacitance should be capable of
fine control.

{)—To provide symmetry enhancing
the capacitive balance of the
circuit the capacitance to ground
of the electrodes should approxi-
mate those of the corresponding
electrodes of the tubes with

(Continued on page 84)
"These capacitors were designed by
L 'W. Olander, chief engineer, E. F.
jhnson Company, in 1944,
1°The voltage measurements were
ade by B. W. Griffith, radio engi-
ter, E. F. Johnson Co.
"See reference 2, page 395.

PLUGN ~ JACKS

for every known application!

Built in accordance with latest Signal Corps and Navy speci-
fications, Amalgamated Plugs and Jacks are tropicalized to
make them fungus resistant, waterproof and moistureproof
when called for. Insulators of these components are designed
to withstand extremes of temperatures for —67°F to 4 167°F,
at humidities vp to 100%. We also specialize in producing
Plugs which will bear up under the high heat met in rubber
molding cord sets.

PLUG PL-55 and /%
N.A.F. 1136-1

sleeve, two-conductor
:»-loungg. mate to Jack JK-34-%6
withstands minimum of o
cycles AC. potential of 5

i d be
voits effective, am}:;:mln AN

OTE: Amalgamated
IEVngineers will gladly con-
sult with you on the de-
sign and development of
Plugs and Jacks for spe
cial applications— present

s. Meets minim :
:namon value of 2001 1egs
ohms between conductor a
68°F at humidities up

100%.

PLUG. STYLE U\l

. uctor, special type

Lwo %%'l"duso wlgid r:.eo&r:dn'a 042
ecificatl ; - or Jack, m

o B Jntpecifications as ;t?sg?n#::m.uud_ sto 0
FL-s stands 60 cycle AC oo:fvne-
tial of 500 volts effec e
applied bstween any o
terminals for not less Ahan
two seconds. Meetll N
mum insulation value u
2000 megohms between ctm.
ductors at 68°F, at hum
ities up to 100%.

JACK JK-26,
N.A.F. 215284-2

"

PLUG. STYLE up'

.Conductor, special type

m‘; %::“ :sse m:lhde':wc‘:)?dn:

m s
%ramaam;:eelﬁentlom as PL-55.

JACK JK-48

, two - conductor
Light Ut o Plug PL-281
and Plug 291-A.

pang set. PLUG PL-54, PL:540,
PL-354,
N.AF. 215285-2

Short sleeve, h;o-conduct%r

te to Jack JK-26.
g:?r{em:neomeatlons as

&

,

AMALGAMATED RADIO TELEVISION CORP.

476 BROADWAY e« NEW YORK 13, N.Y.
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NUMBER

SELENIUM CORPORATION

IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA

84

SIX OF A SERIES

-
z
w
1
at
=2
(%4
a
2
i3
o
-
w
w
™
w
B
E
<
]
=
b3

5 6 7
. FORWARD' VOLTS
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DC means SC . ..
Selenium Control. The for-

MOBILE TELEVISION CONTROL

Mobile television control system, 1elemobile,
designed by Klaus Landsberg, director of tele-
vision at W6XYZ, the Paramount station in
Hollywood. The unit combines all the control
cquipment necessary for operation of two tele-
vision cameras, including the synchronizing pulse
generator, sweep signal generator, power supplies

and monitoring units.

ward threshold of Sele- | — - ;

nium plates falls naturally
at .6 volts per plate. Use
this characteristic as a
Control Element. A DC
circuit...fed by fluctuating
battery voltage . .. can be
controlled at 1.2 maximum
voltage by connecting 2
Selenium plates in series.
Selenium rectifier plates
can be manufactured to
close electrical tolerances.
One of the many reasons
why- DC means SC . . .
Selenium Control. If you
use DC,get the facts on SC!

SEND FOR
BULLETIN

of AMERICA

1719 WEST PICO BOULEVARD

/

LOS ANGELES 15, CALIFORNIA
)

EXPORT DIVISION: FRAZAR & HANSEN
301 CLAY STRELT, SAN FRANCISCO. CALIFORNIA
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NEUTRALIZING

Catalog’ will be sent tg |
engineers and execy- |
tives writing on their .
business letterhead.

Address Dept. X

HARCO!
TOWER|

INC. :
Elizabeth 4, N. J.

E— — ey

CAPACITOR

(Continued from page 83) |

which they are to be used.

(6)—To maintain equality between
the two neutralizing capacitors
used with identical tubes and
balanced circuits in a push-pull
amplifier provision should be
made for positive ganging of
the drive controls when de-
sired,

(7)—To provide flexibility in choice
of circuit lavout to secure bal-
ance and symmetry in push-pull
amplifiers provision should be
made for convenient electrical
and mechanical connections.

Those factors concerned with the
voltage ratings of the neutralizing ca-
pacitor and its associated parts are
problems in high-voltage insulation at
r-f in which a constant component of
voltage may be present.

The spacing and radii of curvature
of the parts exposed to air are largely
determined by the total peak voltage
imvolved. These voltages have been
given in equatians 1, 2, 3, and 4 and

www americanradiohistorv com
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for
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their  modifications mentioned
high-level modulatinn. |
The rating of the solid insulatiof
on the other hand may be influencey
greatly at the higher frequencie
where uneven or excessive heatin]
due to the alternating component mag'."
cause failure well below the spark
over voltage. FEquations 5 and 6 giv
first the constant component and seg:
ond the crest value of the alternatin&-
component of the voltages. The effed
tive value of the tuned-plate circuir
voltage in high-level modulated ampli
fiers depends upon the character au
the modulation and has a maximun:
value of one and one-half times thi
unmodulated value™ |
The importance of any one or comt
bination of the factors mentionel
depends upon the amplifier in whicl
the neutralizing capacitors are to bl
used. For example the direct ané
stray capacitances will be greater
amplifiers built where space is at
premium. Any capacitance unbalang
or dissymetry becomes more signifii
cant in high-frequency amplifiers.
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BC TRANSMITTERS |

(Continued from page 65)

vas a cathode follower circuit. This
as the advantage of a low impedance
riving the final class B stage as well
us providing low audio-phase shift.
Jnder certain operating conditions the
rid characteristic of the 880 has a
egative impedance resulting in a dy-
hatron action taking place.  This
lynatron oscillation is damped out in
his circuit by means of small recti-
ier tubes connected from grid to
rround with a series resistor. The
iction of this circuit is to allow cur-
ent to flow when the grid potentials
ire positive, the condition under which
flvnatroning occurs. This effectively
rovides a positive resistance in paral-
el with the negative resistance whenr
equired.
Three separate rectifiers are provid
'l to supply plate power. The first
provides 1500 volts from two 872A
rectifiers. The second provides 5000
volts for the driver stage from a full-
ivave bridge rectifier using four
B72A’s. A final and modulator power
supply provides 10,000 volts supplied
iy a three-phase full rectifier using
Lix 857B’s with a spare tube continu-
busly heated up, capable of insertion
ivhen required to replace any of the
Lix in use. A special overall hum-
requency feed-back amplifier is used
o reduce noise at power line fre-
Jjjuency.
The design and installation was
“urther complicated by two extreme-
'y important problems, namely, ground-
ing and shielding. Waithout -paying
particular attention to these two items,
pxtreme difficulty can be expected
irom low-level audio stages picking up
ihnd rectifying power from the anten-
has, in extremely concentrated fields.
ffhe main principle involved in
irounding was to be sure that all
(netallic parts of building and internal
Jnttings were carefully grounded at one
boint only and that ground loops par-
licularly were avoided. All low-level
audio equipment in studio booths was
brotected from high radio fields by
1'nomplete double shielding. This policy
broved its worth in reduction of in-
lerference problems.
In the mechanical design and layout
hf equipment special precautions were
taken to facilitate maintenance and to
insure safety to equipment and per-
sionnel during operation. This is an
L:xtremely desirable feature as con-
Linuity of service is important and is
inly possible by easy access to all com-
honent parts. Safety to personnel and
fequipment is a fundamental pre-
lrequisite and requires careful design

(Continued on page 86)

. as brilliant Sol through stubborn clouds

\ bis dauntless will imposes”’

- e
’ =~ S
o ‘.E?}

RECONVERSION to national peacetime economy is on the
march . . . perhaps not as swift as you and we would like it.

Vast displacements. inevitable as we “shift our gears”, must be
absorbed and neutralized . . . in short, there’s a JOB ahead.

Each day supplies of famous CORWICO Wire, so important
in the war and so important now, will be made available for

civilian use.

Patience! We've moved mountains before . . .« « ¢ « ¢« ¢« + .

WIRE COMPANY, mc.
15 Park Row, New York City, New York

” Made 6y fngz’neeu 501 fn;ineau'
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SUPREME MODEL 504:A

% THE PORTABLE LAB™>
THAT GIVES YOU o )
. [ ]

% Design proven by over 5 years produc-
tion of thousands of this model.

* Operation as simple as ABC. Multi-
section push-button switches do all
work. Simply “follow the arrows" for
tube checking. No roaming test leads
for the multimeter.

* Open face wide scale 4//4-inch rugged
meter built especially for this tester— °
—500 microampere sensitivity.

* Each AC and DC range individually
calibrated.

% Professional appearance. Solid *golden
oak carrying case.

* Guaranteed Rectifier.

SPECIFICATIONS

MICROAMPERES: 0-500
C MILLIAMPERES: 0.2,5-10-50-250
AMPERES: 0-1-10

DC_ OLTS——1000 OHMS PER VOLT:
9-3-25-100-250-500-1000-2500

AC VOLTS: 0-5-10-50-250-1000

OUTPUY VOLTS: 0-5-10-50-250-1000

OHMMETER: 0-200-2000-20,000 OHMS
0-2:20 MEGOHMS

BATTERY TEST: Check Dry Portable '‘A'' and
*'8'* Batteries Under Load

CONDENSER CHECK: Electrolytics checked on
English Reading Scale at Rated volitages of
25-50-100-200-250-300-450 volts.

TUBE YESTER: Emission type with noise test
floating filaments, easy chart operation.
Checks all receiving type tubes. .

POWER SUPPLY: 115 volts 60 cycle.
voltage and frequency upon request.

Special

YOUNEEDTHIS
BOOK. *‘'The Cathode
R ay oscilloscope,**
by Raymond Soward,
fully explains basic
operating  principles
of the Oscilloscope.
New, 25 pages, writ-
ten in the Service-
man's language. Send
25c, to cover print-
ing and handling
costs, with coupon
below.

SUPREME INSTRUMENTS CORPORATION,
Greenwood, Miss.

enclose herewith 25¢.
ne\{' 23%-page booklet, ‘'The Cathode Ray Oscllio.

]
a
l scope,’’ by Raymond Soward.

Please send me your

City and State ... e e
00 25 N NS UK NN R SUNS I G N AN BN NN am B

(Continued from page 85)

of control circuits and relays and
grounding,
The transmitters may be started

manually with individual switches or

can be started automatically from a
master switch through proper delay
relays and coritactors.

Studio and Program Methods

To insure maximum flexibility at
transmitter point, all program circuits

from studios, recording room and
transmitters are terminated in a master
control position.  This position is
equipped with a six-channel pre-set
type control console. Monitoring and
testing facilities and an automatic tele-
phone system were also provided. This
permitted centralizing of supervision
and co-ordination of all incoming pro-
grams, However, it was not practical
to consider programing this station
from Sackville where special linguists
were required for various languages
and countries to be covered. We
therefore established a studio point at
Montreal, 600 miles away, requiring
600-mile program circuits between
studios and transmitters. This studio

point consists of mainly three studios,
and control rooms, recording room,
master control and the necessary of-
hces and facilitics for the production

JONES BARRIER
TERMINAL STRIPS

Bakelite Barriers
placed between
Terminals increase
the leakage path
and prevent direct
shorts from frayed
wires at Terminals.
Terminals and
screws are of nickel
plated brass. Insu-
lation is of BM 120
molded Bakelite.

Ilustrated are three
types: Screw Termi-
nals, Screw and
solder Terminals and
Screw Terminal
above panel with
A solder Terminal be-
low. For every need.

Six series cover ev-
ery requirement:
No. 140 — 5.40
screws, No. 141—6-32 screws, No. 142—
8-32 screws, No. 150—10-32 screws, 151—

2-142.Y

improve your electrical connections but
will add considerably to the appearance of
your equipment. A truly modern Terminal.

Write today for catalog No. 14 listing our

to other Electrical Connecting Devices.

HOWARD B. JONES COMPANVY |

CHICAGO 16 {1

2460 W. GEORGE ST.

12-32 screws and No. 152—V4-28 screws. |
These sturdy Terminal Strips will not only |

complete line of Barrier Strips in addition |

staffs.  Montreal was chosen as thelf——m——— e =
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Figures 8 (above) and

9 (right)
Figure 8. A tabulation
of the fundamental

characteristics  of all
the antennas used at
the CBC plant. Figure
9. At one of the con.
trol consoles.
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sitre tor this studio point because of
i comopolitan nature and because of
i} program talent available.

#idic Construction

IThe three studios were constructed
daccordance with our standards for
wustic performance. They are small,
pended mainly for talk and announce
#dios. The control consoles are pro-
#ed with two microphone positions,
fee turntable positions and four line
%itions with the necessary monitor-
f and cueing facilities. Several spe-
fl features are incorporated in this
#ipment for our specific needs such
i First, automatic starting of turn-
dlples when turntable position key-
gitch is thrown on; second, remote
strol of microphones by news an-
Mincers and station announcers.

‘icording Room

~'n the recording room are installed
dee double channels with provision
‘F;i expansion. These recorders are
Imposite units made to provide the
Irh performance needed. Installed in
s room as well are two reference
Morders. These are low quality ma-
sines using an embossing process on
in. Their purpose is to keep an ac-
rate record of everything trans-
ted outside the country and are
irticularly required to meet censor-
dp requirements.

frformance

[o provide good rebroadcast cover-
% to any spot on the globe is cer-
#ly an ambitious aspiration. How-
ir, from our Sackville station we
e to provide good service to sev-
il continents, namely, Europe, South
merica and Africa, with somewhat
Merior service to the Antipodes.
Measurements made by the BBC on
|- 15-mc transmission gave us aver-
# signal strengths of 400 wv/m peak-
% 500. This is an improvement of
4m 6 to 8 db over most other sta-
s, which is very worthwhile par-
dularly in times of magnetic dis-
tbances.

ganm'aﬂve Tests

(Continuous quantitative tests have
%n made since our opening broadcast
wh more than satisfying results.
#rnal strengths have held up, pos-
¢fly increased; conditions of fading
live improved and interference from
Mer stations and from atmospheric
#tic have been almost nil. On the
Imc band we have experienced a
lile interference from other stations.
f 235 hours of transmissions, 196
furs have been satisfactory for re-
\ibadcast quality in England.
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ONE QUICK CENTRAL SOURCE

for all Leading Makes of

RANSFOR;;

ERS

STOCK oN
IMMEDIATE

HAND Fop
DELIVERY

It's simpler, faster to get your transformer needs from

Thordarson )
Stancor this one central source. Here, under one roof, are z//
Sola the leading makes, in all the wanted types:

General Radio

UTC Power ¢ Adjustable ¢ Voltage Regulating
Superior Step-up and Step-down e Plate and Filament
Merit Coil Audio Input ¢ Interstage and Output « Modulation

Knight Driver o Microphone, Line and Mixing Transformers
General Filter and Swinging Chokes ¢ Audio Reactors

Transformer .
Fluorescent Lighting Ballasts
Acme
P'°"ece:ef:ed"° Large and varied stocks are maintained for rush

service. Close contact with manufacturers expedites
Helpful procurement. This complete service saves time and

BUYING work. That's why thousands call ALLIED First!
GUIDE

Available
on Request
Write for it!

WRITE, WIRE, OR PHONE HAYMARKET 6800
for Everything in Radio and Electronics

R GRS

AI.I.IED RADIO

CORPORATION

833 W. ]ackson Bivd. + Dept. 31-K-5 « Chicago 7, lllinois

1 SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA

Electronic Tubes, Rectifiers, Power Supplies, Intercommunicating Systems, Sound Systems, Photo-Cell Equip-

E ment, Batteries, Chargers, Converters, Generators, Supplies for Resistance Welders, Fuses, Test Instruments,

Meters, Broadcast Station Equipment, Relays, Condensers, Capacitors, Resistors, Rheostats, Transformers,
Switches, Coaxial Cable, Wire, Soldering Irons, Microphones, Speakers, Technical Books, etc.

.
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PULSE AMPLIFIER COUPLING

(Continued from page 58)

to have an overall low frequency re-
sponse such that the frequency at
which the response falls to 3 db below
the mid-frequency response is

1
i =
2 X1

In the preceding example and with
a repetition rate of 5,000-pulses per
second, the low frequency half power
point (f,) is 400 cps.

Sinusoidal Frequency Response

The foregoing procedure may be
reversed and used to find the
sinusoidal frequency response of a
given amplifier. We note, however,
that the method must assume that the
low-frequency response is affected
only by resistance capacity networks
as of Figure 1. The effect of cathode-
and screed-grid circuits may be neg-
lected if sufficient bypassing has been
used.

Applying Method

The method consists of applying a
symmetrical square wave (T, = T,) of
variable frequency to the input of the
amplifier.  The output is observed on
an oscillograph which is known to
have good low frequency pulse re-

I sponse. The square-wave frequency is

then varied until the tops of the output
pulses decay by a measurable amount,
such as 10%. The factor X is then
equal to 0.1, Furthermore, the width
of the pulse 7" is equal to 1/2F, where
F is the square wave frequency.
Hence,

1
fu — -

04xF

The response of the amplifier at
any other frequency, f, within the low
frequency region may be obtained
from the relation

Is
relative gain = cos tan™ —

i

The phase shift at the frequency, f,
may also be obtained from the rela-
tion

f,
tan© —
1

The advantage of this method is
that only one measurement is neces-
sary, whereas a determination of
amplifier frequency response by means
of applying sinusoidal input requires
measurements at several frequencies.

88 e COMMUNICATIONS FOR OCTOBER 1945
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ALL SHAPES... ALL SIZES f

Cobalt « Chrome « Tungsten

Stamped, Formed or Cast. |
ALNICO '

(Cast or Sintered)

Also: LAMINATIONS for output trans-
formers of highest permeability. Stand -
ard stocks in a wide range of sizes for
Audio, Choke, Ovutput and Power
Transformers. Write for dimension
sheet. ... TOOLS .. . DIES . ..
STAMPINGS . . . HEAT TREATING.

44 YEARS' SPECIALIZED EXPERIENCE

Thomas & Skinne:

STEEL PRODUCTS C
1113 E. 23rd St., Indianapolis 5, Ina

Here is a
Permanent
Position

FOR AN
EXPERIENCED
COMMUNICATIONS
MAN

You may be interested in this permanent
position with a long established, progres-
sive Radio school. To qualify, you should
be a college graduate with engineering and
operating experience in Radio communica-
tions. Experience teaching Radio subjects
will be an advantage-—experience in writing
instruction manuals clearly, interestingly is
essential. Get in touch with us now. Let's
see if we can come to a mutual understand-
ing s0 you can start with us the day you
are available. Tell us all about yourself—
your education and experience—your am-
bitions—your salary requirements. We will
hold your letter in strict confidence. Write |
Box 1045-S, COMMUNICATIONS, 52 K
Vanderbilt Ave., New York 17, N. Y.
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ANSMISSION LINES

(Continued from page 67)
in rectangular coordinates
u+4jv=193+4j.518
‘igure 2 this value corresponds to
a4+ jB = 5154 ;805n (180°)

ally the length of the line in wave-

Bths is known approximately; for
§ given line it is between one-half
t one full wavelength. Thus the
Rtired value of B is

180° 4 80.5° = 260.5°

{ he curves for the charts were de-
td from the formula for tanh (24 jB)
#(sinh @ cosh « + jsin B cos B)/
sh” & cos® B + sinh® a sin® B)
jv. From this equation it can be
wn by an involved process that the
ation for a curve of constant value
, Figure 3, is (u-1/tanh 2a)?4+*
1/sinh ¢)® This is the equation of
ircle in rectangular coordinates in
ch the abscissa for the center,
—cothZ2ea, and the radius,
= 1/sinh 2. Similarly, the equa-
| for the curve of constant value of
su'+ (v4cot28)’ = (1/sin28)*
ch is also the equation of a circle
vhich the ordinate for the center,
— —cot2f and the radius R,
/sin2B. Since coth (a4 jB) is
fal to tanh [e + j (B + 90°)], the
th function can also be represented
¥he same curves.

‘glﬂng Similar Curves

dimilar curves can be readily plotted
fn the equations given, by using
tes of values of real hyperbolic and
fular trigonometric functions avail-
in many handbooks. Problems
fich do not fall within the ranges
n by these charts can be solved by
lirts drawn for special ranges as re-
i‘e(i.
'he curves of Figures 1 and 2 arc
e similar to those of line impedance
tsus the standing wave ratio, Q,
¥ wavelength.' The curves of angu-
tvalues B are similar to the curves
# and for low values of «, the con-
tht & curves nearly coincide with the
fcurves when these are given in

ties of 1/Q.

Herences

Robert C. Paine, Graphical Solu- '

W of Voltage and Current Distribu-
8 and Impedance of Tranmission
%cs, IRE Proc., pp. 686-695; Nov.
§ =3

V. L. Everitt, Communication En-
Peering ; McGraw-Hill Book Co.

! . C. Slater, Microwave Transmis-
“%1; McGraw Hill Book Co.

PORTABLE POWER PROBLEMS

THIS MONTH — WESTINGHOUSE VIBROGRAPH

THE WESTINGHOUSE VIBROGRAPH —an accurate instrument for
measuring and recording vibrations—is one of many time-saving devices
powered by Burgess Industrial Batteries. Where sensitive test and con-
trol equipment is regularly employed, engineers specify Burgess for maxi-
mum quality and service. The complete Burgess Industrial Battery line is
built to meet every standard commercial requirement. Your Burgess

distributor can fill your needs today—write for his name and address.

BURGESS IS FIRST CHOICE OF 2 OUT OF 3
in recent nation-wide survey of manufac-
turer electronic engineers. If you have a
special battery application, Burgess engineers
are equipped to develop the type you need.
Burgess Battery Company, Freeport, Ill.

o

S BURGESS
BATTERIES

REMEMBER THE WAR CHEST—GIVE TODAY!

VOTED FIRST BY ELECTRONIC ENGINEERS
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Y Clarostat power rheostats are
just plain TOUGH. They stand up
under the most trying services.
Thousands of them in daily use are
proving their toughness. So if that's
the kind of service you expect — in

new assemblies or for maintenance |
—just insist on Clarostat Power |
Rheostats.

Insulated metal core supports resistance
winding. Element imbedded in exclusive
Clarostat cold-setting inorganic cement.
Maximum heat conduction and radiation.

Normal current rating may be exceeded

by 50% at any setting up to 14 total
rotation, without damage.
Rotor design provides smooth rotation

and positive conduction throughout range.
25- and S50-watt ratings. 1-5000 0.5-10,000
chms.

|

|
I

NEWS BRIEFS

PROGRAM FOR THE 1945 ROCHESTER
FALL MEETING
[RMA Eng. Dept. and the IRE]

The Sheraton Hotel
Rochester, New York
Novewmber 12 and 13, 1945

MONDAY, NOVEMBER 12

9:30 A.M. Technical
presiding)
A Coaxial Modification of the But-
terfly Circuit;, E. E. Gross, General
Radio Company

l'he Radio Provimity Fuze;, H.
Trotter, Jr., lastman Kodak Co.
Proximity Fuze Tubes; R. M. Wise,
Sylvania Electric Products, Inc.
Technical Session (J. E. Brown pre-
siding) )
Microware Radur, Donald G. Fink,
McGraw-Hill .
High Quality Sound Recording on
Magnetic Wire; 1.. C. Holmes,
Stromberg-Carlson Company
General Session (George Town pre-
siding) ) )

The Aurora and Geomagnetism; C.
W. Gartlein, Department of Physics,
Cornell University

TUESDAY, NOVEMBER 13
9:30 AM.

Session (W. L. Everitt

2:00 .M.

§:15 P.M.

Technical Session (R, .\. Hack-
bush presiding)

Recent Developments in Converter
Tubes; W. A. Harris and R. F.
Dunn, RCA. )
Industry Standardization Work in
Television; D. B. Smith, Philco
Corporation

War Influence on Acoustic Trends;
Hugh S. Knowles, Jensen Radio
Manufacturing Company
Germanium Crystals; Edward Cor-
nelius, Sylvania Electric Products,
Inc.

Technical Session
presiding)

200 P.M. (L. M. Clement

Television—A Review of Technical
Status; E. W. Engstrom, RCA
Laboratories
Comments on Existing Television
Systems from a Measurement View-
point; Jerry Minter, Measurements
Corp.
Stag Banquet (R. M. Brophy, toast-
master)
The Future of Radur; 1.. A. Du
Bridge, Radiation Laboratory, Mas
sachusetts Institute of Technology

* *

RCA TO CONDUCT WIDE-BAND TESTS
RCA has received FCC construction permits
and licenses for four new experimental class
2 portable stations to develop and test SVS-
tem of wide-band, multi-channel radiocom-
munication, and to conduct other related ex-
perimental operations. In addition to obscrva-
tion on equipment performance, propagation
on s-h-f will be studied under actual operating
conditions. Analyses will cover horizon and
beyond horizon transmission path capabilities,
diurnal, atmospheric and. other influences on

6.30 .M.

Veterans of pre-war and wartime
electronics, we serve aviation, marine
and related companies to C. A. Al
and F. C. C. standards. Ask us ...

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

ISLIP RADIO MiEG:

CORPORATION
ISLIP, L. [., NEW YORK

storms; seasonal variations in propagationq 2
particular reference to refraction effects.

The terminal stations will be located initial
on the Market Street National Bank Buildi,
in Philadelphia, Pa., or on top of the RG{
building in Camden, N. J.; and on the Ca,
tinental Bank Building, 30 Broad Street, N ;
York City. The intermediate relay statio}
will be located in Bordentown, N. J., and Telf,
mile Run, N. J. |

L N *

UNIVERSITY OF CHICAGO TO
RUN STRATOSPHERE F-M TESTS

The University of Chicago Cosmic Ray Labog
tory has received a license for an experiment
t-m portable mobile station aboard a free ballog )
within a 350-mile radius of Chicago. The cof
posite type transmitter will be installed on-“
free balloon to obtain scientific information 1
garding the nature of penetrating radiatight
in the stratosphere. {14
*  x !

UNITED AIR LINES TO SPEND

MILLIONS FOR AERO
COMMUNICATIONS AIDS |

1

the communication ranges; characteristics dur- United Air Lines will spend approximate|
ng  magnetic  disturbances and lightning $10,000.000 for the purchase, development, ali
¥ Submit that problem . . . RADAR IN NEW HEBRIDES AND ITALY l
It it has to do with resistance, send
it to us for engineering collabora-

tion and quotations. Literature on
request.

A radar installation in a sandbagded revetm
on Espiritu Santos, New Hebrides. Unit sho#i
at left and above was known as the Mie

Mouse because of the shape of its antennas.

(Photos courtesy U. S. Signal Corps.)

Radar near an anti-aircraft emplacement at
Magnano, Italy.

N
CLAROSTAT MF. €0,
9 e COMMUNICATIONS FOR OCTOBER 1945

www americanradiohistorv com


www.americanradiohistory.com

siptation ot a aerondautical com
jinications aids.

developments proposed include airway traf-
| monitors, operating on the radar principle;
omatic position recorders; radio-impulse de-
s; automatic land‘ing dfvices; facsimile, ete.

KSTEIN JOINS ECHOPHONE

1l H. Eckstein has been appointed sales
nager of the Echophone division of Halli-
ters.

r. Eckstein was formerly with Waesting-
se Electric as assistant sales manager of
radio receiver division.

yvarieiy ot

* & »

J. LARKIN NOW NATIONAL
. ENG. MANAGER
liam J. Larkin has been named engineering

1ager of the National Radio Company, Mal
. Mass,

r. Larkin was formerly chief mechanical
ineer.

e * &

MMUNICATION PARTS EXPANDS

imunication Parts has moved fo a new
1t at 1101 North Paulina Street, Chicago.
e e 8

WINTER MEETING IN JAN. 1946
Institute of Radio Engineers will “old its
ual winter technical meeting at the As
® Hotel in New York, January 23 to 26, 1946.
rard J. Content is chairman of the meeting
imittee.
Justin Baitey, Howard Frazier, William B.
ge, Stuart L. Bailey, George \. Bailey and
Fabeth Lehmann have been appointed gen
% committeemen.
flib-committee chairmen in charge of various
ities are: Frank Marx, arrangements; C.
Lewis, banquet; H. F. Scarr, exhibits;
mond F. Guy, finance: Will Whitmore,
icity; A. E. Harrison, papers: Dorman D.
sel, printed programn; Harcold P. Westman,
estration; Don H. Miller, special features;
#rge B. Hoadley. sections committee activi
# and William H. Crew, technical commit
activities.

MAN ELECTED
M CHAIRMAN

. Berman, general sales manager of Shure
hers, Chicago, was elected chairman of
Association of Electronic Parts and Equip-
Wt Manufacturers recently.
oy S. Laird, vice president of Ohmite Mfg.
® was elected vice chairman, and H. A.

(Continued on page 95)

s 3

4

| ANTI-FUNGUS TREATMENT

ting a chassis with a lacquer'conuining [
ed fungicide at the RCA plant in Camden.

Expert service
engineer making final
(‘Iled\'-up ona léi 40 Vter

A complete Laboratory Overhaul
for your ) Meters and Q-X Checkers

after strenuous wartime use.

) SERVICE includes
1. General Check und Clean-up of the instrument.

2. Complete Re-calibration in our Standards Department

3. Loan of a replacement while vour instrument is in our
Laboratory.

of the
unusual demands made on your instruments during the
Wartime years, this “Q SERVICE™ has heen developed.

In answer to muany requests and in recognition

For complete information write to Department (

we. BOONTON ‘RADIO
' S HCEloN

QE-CHECKES FREQUENCY MODULATID SIGNAL
AMD OTIHER DIRECT FEADING TEST INSTRUMENTS

g
¢

BOONTON, N. 4.

DESIGHERS AND MANUFACTURERS OF THE "Q
GENERATOR

mETER

BEAT FEEQUENCY GENERATO®

COMMUNICATIONS FOR OCTORER 1945 o ¢/

www americanradiohistorv com


www.americanradiohistory.com

DEGREE

AREA OF
DISTRIBUTION

The new amazing Altec
Lansing multi-cellular Du-
plex Speaker provides up
to 800%, increased area
of quality sound distribu-
tion. In the vertical plane,
the Duplex delivers a forty
degree angle of distri-
bution, or eight times the
area distribution at high
frequencies as compared
to single unit speakers of
comparable size. Another
reason why the DUPLEX is
the SPEAKER that REVO-
LUTIONIZES the methods
of sound REPRODUCTION.

SEND FOR BULLETINS

LANS/ING CORPORAT/ION

1210 TAFT BLDG., HOLLYWOOD 28, CALIF,
\ 250 WEST 57 STREET, NEW YORK 19, N. Y.
_IN CANADA: NORTHERN ELECTRIC CQ.

' RADIO PROXIMITY FUZE

(Coittinued from page 47)

the nose was achieved. In the anti-air
crait shell and rocket appucations 1t was
necessary to study the sensitivity problem
carefully so that the fuzes could function
reliably against aircratt for values up to
70", thus the aircraft’s area of activity
could be magnited and the chance of hit-
ting enemy aircrait increased several fold.

VT fuzes were produced for use on
bombs, shells, rockets, and were m pro-
duction for mortar shells as the war
ended.

The developments were started by the
0. S. R. D. on its own account and at the
independent request of the Ariy and
Navy. The work was divided, because of
different technical probiems, into fuzes of
two classinications; those which would be
applied to bombs and rockets (non-rotat-
mg projectiles) and those for shells (ro-
tating projectiles). The nerve centers of
these two development programs were lo-
cated, respectively, at the Applied Physics
Laboratory, Johns Hopkins University
and the National Bureau of Standards.
On the part of the services, the Bureau of
Ordnance, Navy Department, was the re-
sponsible organization for the Navy proj-
cct, charged with monitoring the develop-
mental program and producing the fuzes
for distribution to all services; the Office,
Chief of Ordnance, and the Office, Chief
Signal Officer, operated similarly for the
Army.

While the basic principle of the fuze
was quite simple as already shown, the
technical problems were enormous. Spe-
cial sub-miniature tubes were developed
which were capable of withstanding the
terrific acceleration of being fired from a

gun or mortar and microphonically stable |

enough to function properly in the pres-
ence of strong vibration set up by the
rotating  generator and the projectile
screanmng through the air at supersonic
velocity. Miniature components were de
veloped and the whole assembly continu

| ally reduced in size. The mortar fuze.

|

smallest of the family, could be placed

mside an ordinary half-pint cream bottle

with almost an inch to spare in length,
The problem of power supply was a

Rigure 10
Comparison of radio
tubes used in VT fuze
with standard radio

tube.

(Courtesy National
Burean of Stand-
ards)
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PREMAY)_

g Eee
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| POMR AR ~ e AL IS KT

Premax Antennay
for Better Receptior@‘

Standard designs, tested in war-
time use, are available for commer- ]_
cial and mobile installations. Write

for details. b

|
k

Division Chisholm-Ryder Co., Inc.
| 4610 Highland Avenue, Miagara Falls, N, \‘1

B

!

scrious one.  In the shell fuze a speciay
storage battery had to be developed. Thnl
electrolyte was provided by a capsuld
which broke when the projectile was fired|
The electrolyte was distributed by thi
rotation of the shell in flight.

To meet the wider temperature requires
ments for air-borne rockets and bomby

needed by the Army and Navy arms w

|
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4 wind-driven gencrator was developed.
%5 was powered by the air stream
pind the projectile and ran at the tre-
gdous speed of 30,000 to 40,000 rpm.
§ generator turned out to be more com-
@ than a battery and was used to power
% fuze for the tiny 81-mm mortar shell.
guell as for rocket and bomb fuzes.

‘he enemy was by no means unaware
fthe utility of such a device and the
fy of his efforts to produce similar
s i1s interesting and enlightening.
since the end of hostilities we have
gned that the Germans were trying to
ke fuzes working on identical princi-
§. In fact the start was made nearly
% years hefore our own and yet a suc-
e ful model was never achieved for com-
ause.

Jhe enemy made the serious mistake of
8§ great diversification of effort. At one
#e the Nazis were working on forty
lerent methods of getting proximity

©s. Each project was given to a small Nﬁ,gif"*\
yup and knowledge of the other simitar 5. iﬁﬁ;§3&§§:~
Mvities or results was rigidly restricted. -\ s

+le progress was made on any of these
lkclopments.

iWhe initial military successes of the
fhrmacht led to a second great mistake ;
|

v thought the war was won and all de-
bpment was curtailed. Our growing
z;ower convinced them of this error and
gve development was resumed on some
#lve methods involving radio, sound,
t, light and electrostatic fields. The
gram was still diversified and com-
mentalized.

s if this were not enough another
ider was made. The Nazi engineers
Ae convinced that it was impossible
Wuild a vacuum tube that would with-
thd 20,000 ¢ and still operate notmally.
Unsequently, their projects for shell
Yes did not stress the radio method,
4l they never tackled a fuze for the tiny
Wtar.

n contrast the engineers and physicists
his country spent a short time of care-

{ preliminary experimentation on the
3;0115 possible methods including many

those tried by the enemy. They dis- ||
ed all but two, the photoelectric and | /
lio types, and concentrated on those.
er a short period of intense competi-

i, the radio device proved superior and ONCE AGAIN you can get sturdy, dependable
ctivity was devoted to it.

S e ek sciaain

hen the enemy finally felt the impact i STANCOR Transformers in a wide variety of sizes and
these new fuzes, he was working on so types—or get them built to your exact specifications—
y types, not including the one that hit ' . 1 : ithi ble time
: in any reasonable quantity, within reasonable ]
, that therq was great confusion as to y q Y
the Amierican unit was made. There 1 d El .
s yet no clear cvidence that he suc- STANCOR Transformers, Reactors an ectronic

led in completely unravelling the mys- : Equipment made outstanding performance records

D our own side, after about two years all over the world—often under most adverse operat-

intensive cffort, backed by the tre- ing and climatic conditions. They are the best that
#ndous technical experience of our own| . ] . 5 .
Sustry with its vaCSum—tube production science, skill and modern precision equipment are pro-

acity, fuzes were in production and| ducing today. So get “quotes” from STANCOR first

ilable. The fear of giving the infor- :
tion to the enemy for use against our and specify STANCOR where performance counts.

craft kept the use of the fuzes confined
Naval activities on the high seas, until

later stages of the war when it became s TA N c o R

r that even if the enemy had the in-

mation, he would not have time to|:

21t 3

l.arge stock piles were built up in the
‘jous over-seas theatres of combat
inst the day when a general release of
fuze secret would be made. The first

t of VT fuzes over land resulted when
i-aircraft types were employed in the

€Continued on page 94)

e

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED STREET, CHICAGO 22, ILLINOIS

IR T T 3 S S S :’_vj
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Priorities on all radio parts and
electronic equipment have been
removed! You can again order

fong-scarce items, until now avail-

able only to producers for war.
Concord is ready to fill your needs
from vast stocks.

RADIO PARTS

ELECTRONIC EQUIPMENT
Order Today for Shipment Tomorrow

Our shelves are loaded with Condensers,
Transformers, Tubes, Resistors, Test
Equipment, Amplifiers, Repair and Re-
placement Parts of every description, and
hundreds of other essential items. Our
warehouses can ship most orders in 24
hours. Order from CONCORD for de-
pendable quality, excellent values, and
immediate service.

Aerovox @ Amphenol ® Amperite ® Contralab
Cornell-Dubilier ® General Electric ® Halli-
crafters @ IRC @ Jensen @ Mallory » Meissner
Ohmite ® RCA ® Readrite ® Shure ® Sprague
Stancor ® Supreme ® Thordarson @ Triplett
UTC ® Waeston

Use our previous Catalogs No. 345 and
No. 94. They offer thousands of parts and
many types of equipment AVAILABLE
NOW for immediate shipment.

\ﬁ.‘,‘-‘. it

Just published—exciting new Flyer offering thousands
of standard-line, standard-quality parts snd equipment
at Victory Clearance prices. Consult this Flyer before
you buy, and save money. Mail coupon below for
your copy—~Its FREE,

Loncono Ranio Conponation

L)u ﬂayel te .7&451;0 C)otpo‘tah'tm

CHICAGO 7, ILL. ATLANTA 3, GA.
901 W. Jackson Blvd. 265 Peochtree Street

CONCORD RAD!O CORP.
901 W, Jackson Blvd. Dept. R-105,
Chicago 7, lll.

Send me at once copy of VICTORY CLEARANCE

|
|
|
|

RADIO PROXIMITY FUZE |

(Continued from page 93)

defense of London against the buzz-bombs.
This operation, however, was carried out
m secret to protect our allied air offensive.
The general release for all types of VT
fuzes was finally set for Cllrlstxlla§_Day,
1944, By this time sufficient quantities of
fuzes were available just behind the front
lines to allow their employment to con-
tinue after it had once started. The Ger-
mans, however, began their Ardennes of-
fensive on the 15th of December and the
fuzes were immediately released for the
Battle of the Bulge.

Increased Use of Fuzes

Employment of VT fuzes then spread
rapidly to all theatres of combat through-
out the world. Reports have flooded into
Washington of the uniformly successful
results. Right up to VJ-Day, VT fuzes
were used in enormous quantities by tacti-
cal and strategic bombers, by assault fight-
ers firing rockets, by anti-aircraft and
artillery gunners and by the fighter-bomb-
ers of the carrier flects.

VT-Fuze Production

The quantities of VT fuzes employed in
combat continually increased throughout
this period, and since no definite end of
the war could be predicted, production of
all types of VT fuzes kept pace with the
mounting usage. At the conclusion of the
war almost one-third of the radio indus-

try was engaged in the production of
VT fuzes.

Credits

COoMMUNICATIONS acknowledges the
assistance of the following members
of the I'T Fuze Team in preparing
this paper:

Army: Captain J. F. Teas

Figure 11
Display of tiny radio
tubes used in produc-

tion of VT fuze.
(Official Navy photo)

ELECTROX

Low-Capacity f

—RECTIFIERS —

Full-wave and half-wave
copper-oxide rectifiers for
instruments, test-sets and
similar applications. Sup-
plied, since 1930, to leading

manufacturers.
B
3
Wy Write for illustrated
\ &0t Bulletin 446.

CHAUER 552
: COMPANY |
. 2075 READING RD., CINCINNATI 2, 0, |

Navy: Lieutenant Neil Dilley ':

National Bureau of Standards: Mz
Harry Diamond, Dr. Cledo Brunetti
Di. Robert Huntoon

Johns Hopkins University—Appliet
Physics Laboratory: Dr. Allen Hynell

| |

]

1

'

FLYER—free. 1
. 1

1

| |

]
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. NEWS BRIEFS

(Continued from page 91)

:?;fs*sls"':‘;e;;:i::_“"‘Q““"'“°*‘°‘S Co v %ﬂd“d[ d%d Wcmé
ELECTRONIC EQUIPMENT

PRODUCED BY

MAJOR F. D. LANGSTROTH NOW ‘ A

J. /t gel;man
-HIEF OF ELECTRON TUBE STAFF : ‘
‘dajox' Fr?nk D. Lanzz(s)troth has been named SUBCONTRACTING DEPT,
shief of the Electron Tube Staff of the Army
‘lectronics Standards Agency. g

\ He was formerly a commercial engineer for
he radio division of Sylvania.

* ¥ *

NEELY ENTERPRISES EXPANDS
‘/orman B. Neely Enterprises have moved to a
ew building at 7442 Meirose Avenue, Holly-
2ood, California. The company represents
.l(,e\vlett-Packard Company, Kaar Engineering
ompany, Presto Recording Corporation. Radio
ngineering Laboratories, Inc., Sensitive Re-
*arch Instrument Company and the Webster
‘lectric Company.

e

by

est varisters. A sensi-

to ¢
duction Test Set :
- bridge arranged  with

tive wheatstone

switching means for

quickly checking ¢©

of wvaristers

number

| % x in rapid sequence. .
WORHAN TO EXPORT e
JOR MARION INSTRUMENT =
:?rhan Exporting Company, 438 Broadway, 3
ew York City, have heen appointed exclu- =
ve export agents to all countries in the B
|3'>1'ld, except Canada, for Marion Electrical &
Ustrument Company, Manchester, New Hamp- -
e K% a ;i
& R. McELROY TO DISTRIBUTE £
JALLICRAFTERS SETS IN BOSTON Manufacturers have conﬁnually ﬁ
! R. McElroy, president of the McElroy iliti .
sanufacturing Company, 82 Brookline Avenue, called upon the modern facilities o
| (Continued on page 96) of Tech Lab Subcontracting De-
G.E. ELECTR.ONICS PARK partment to assist them in the 'E
production of unusual and vital b

electronic equipment, Our Engi-

neering Department is ready to

assist you with your production ! i

problems. Maeh; '

MANUFACTURERS OF PRECISION
ELECTRICAL RESISTANCE INSTRUMENTS

15 LINCOLN STREET, JERSEY CITY 7, N. J.

adel of $10,000,000 electronics park planned by
| 5.E. for the Syracuse, N. Y., area,
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100 KC FREQUENCY
STANDARD CRYSTAL

... Designed to withstand severe
' shock and vibration. A crystal
e so precisely finished that ii has
S less than 15 cycles drift from
-50C to +85C*, (If oscillator or
circuit 1s furnished, an accuracy
of 3-5 cycles can be obtained)

A special solder bead sup-
ports a tensile load of 9,000
bs. per square inch. Crystalab
engineered to meet the most rig-
id operating requirements.

*Also available in frequencies from
80.86 to 200 KC,

(,‘5””;;:»7 Write Dept. CO for comprehe:’n:ive
,g 7/””’!{,/(/ catalogue “‘Selectronic Crystals” and

Pahe 1o facilities booklet *“Crystalab Solves

o Problem”
@ CRYSTAL RESEARCH LABORATORIES

I N C ORPORATEODO
LABORATORIES AND MAIN OFFICE: 29 ALLYN STREET, HARTFORD 3. CONN

New York Office: 15 E. 26th Streel, New York 10, N. ¥ Phone MU 5.2952

Cinaudagraph Speakers are
known the world over for tone,
stamina, engincering perfection
and design. Consider the use of
AlincoS,newestmiracle metal that
gives 4 times the performance
without weight or siz¢ increase,
add this 10 scores of other Cinau-
dagraph Specaker achievements
and you have the reasons why
Cinaudagraph Speakers are “The
Finest Speakers in all the World. "™

Cinaudagraphv Speakers
aoivision of Aireon/

“Sthe Fenest Sheatker cr. all the MWorlel’
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NEWS BRIEFS

(Continued from page 95) :

Boston, has opened a distributor unit in Bos/
ton to sell Hallicrafters equipment. (
* * *

BUSES INSTALL G.E. F-M UNITS .
The Washington, Virginia and Maryland Coach}.
Company recently installed a G.E. two-way f-m
system on one of their buses to test its effec-'{
tiveness in  improving bus service and im
public emergencies. Tests will be conducted
between the bus operator and the company's
headquarters in Arlington, Va, 1

f -‘\L .._ﬂ..-—-—l-:-—-—-""

9
=

10 CRUISERS

ot 4 AR A s

o o
. SERVICE CARS
’ A b2 86 Gr
'
» _,.J-:—w
ey

* %

BROOKLYN POLY E.E. PROGRAM
TO FEATURE S-H-F STUDY

The Polytechnic Institute of Brooklyn, N. Y. /i
has revised its electrical engineering curricu
lum to include a series of courses on micro- |
wave techniques, based on wartime develop- |
ments. ;.l
The revised curriculum will include recent
developments in ultrahigh frequencies in theirr
application to f-m and television, theory and
design of antennas, and electron optics covers
mg the design of electron focusing systemi’

* % %

FARNSWORTH OFFICERS REELECTED.
E. A. Nicholas was reelected president of the:
Farnsworth Television & Radio Corporation,
Fort Wayne, Ind., at a meeting held recently, |,
Other officers reelected include: E. H. Vogel,i
vice president in charge of sales; Edwin M.
Martin, vice president and secretary; B. Ray
Cummings, vice president in charge of engi«i“
neering; J. P. Rogers, vice president an
treasurer; Paul H. Hartmann, assistant treas
urer, and Fred A. Barr, assistant secretary.

Philo T. Farnsworth has resigned as a vic
president but will continue as a director. H
will also continue his research work for Farns
worth at his laboratory in Fryeburg, Me.

* * *

CRYSTAL RESEARCH LAB CATALOG |
An 8-page catalog covering crystal devel-
opment activities and products has been re-
leased by the Crystal Research Laboratories, |
Inc., 29 Allyn Street, Hartford 3, Connecticut, I
Ilustrations and descriptions of different |2
types of crystals manufactured are presented, It
Shown, too, are the various steps involved in}
production of the raw quartz to the ﬁnishedf
crystal. il
* * *

J. M. LANG NOW G.E.

KEN-RAD DIVISION MANAGER

J. M. Lang has been appointed manager of the
Ken-Rad division of the G. E. electronics de- 1
| J

MINIATURE PENTODE

Tiny W. E. 6AKS pentode, 145" .high -and %81
in diameter developed for h-f application. ¥


www.americanradiohistory.com

sent, with headquarters at Owensboro, Ky.
§ Lang will be in charge of the operations
§ E. Ken-Rad plants Qwensboro, Ky.,
b untingburg, Ind. He will also be respon
Wor the management of government-owned
1 tubclplants at Bowling Green, Ky., and
sty, Ind.

:Lgng succeeds C. J. Hollatz, who has be
sn consultant.

|, COLEMAN BECOMES ASST.
ICTOR OF RCA VICTOR

WNEERING DIYV.

#Coleman has been appointed assistant di
& of engineering for the RCA Victor divi-

{C. Batscl has succeeded Mr. Coleman as
ngineer of engineering products.
Coleman will make his headquarters at
n, N. J.

Batsel was formerly chief engineer at

Victor, Indianapolis, Ind.

* * *

I. BALCOM APPOINTED JUDGE

4. Balcom, vice president and treasurer
Slvania Electric Products, Inc., has been
Bted Associate Judge of Cameron County
lilso president of the Emporium Trust
Imy, filling two vacancies caused by the
of B. G. Erskine, chairman of the board
line of the founders of Sylvania.

* *

¥D MOVES TO
§' TELEVISION FREQUENCY

Ant television station WABD has begun
‘vamp their transmitter and shift from
- channel 4 (78 to 84 mnc) to new channel
Jto 82 inc). Permission for the move was
i recently by *the FCC.

» -

BRELAY EXHIBIT AT
ENKLIN INSTITUTE

s and timers produced by Struthers-
6 Inc., Philadelphia, were presented in
Jlustrial exhibit staged under the auspices
- Franklin Institute.

% exhibit portrayed the development of
ﬂ for hoth \va:time‘aml peace uses.

4L KUCH OPENS AD OFFICE

#L. Kuch, former advertising and sales
#tion manager of Aerovox Corporation,
_q{prned an advertising and sales office at
VBlympia Building, New Bedford, Mass,

* -

4EL AUTO-ANTENNA DATA

#age folder describing cowl-and-fender-type
@intennas has been released by Radel Man-
wring Company, 6300 Euclid Avenue,
fand 3, Ohio. .

BHOCK HAZARD BOOKLET

dpage booklet entitled Measurement of
wic Shock Hazard in Radio Equipment
t. Karl S. Geiges, U.S.N.R., has been
1hed by the Underwriters Laboratories,
2161 Sixth Avenue, N. Y. 13, N. Y.

:)arc:d while the author was an associate
er at the laboratories, the discussion

(Continued on page 98)
°

SRANSMITTER STUDY BY NAVY
STUDENTS

students of Jowa State College studying
ilis transmitters during a recent tour of the
4 plant.

AL At =
LRI WA LI

One of hundreds of basically different
filter types produced by Audio
Development, this unit has been de-
signed principally for the use of
broadcasting stations and recording
studios. The filter consists of a single
prototype low pass and a similar high
pass filter section, each with eight
different cut off frequencies. This
permits the selection of a proper cut
off frequency for any application.

SOUND EFFECTS FILTER

Attenuation of at least 18 DB per
octave is obtained for both high and
low pass sections with the insertion
loss in the pass band less than 1 DB.
Coils are individually shielded to per-
mit normal operating levels between
—40 and +14 VU. Standard imped-
ance is 600 ohms. Mounting facilities
are provided within the unit for trans-
formers, thereby permitting operation
in systems of any impedance.

DO YOU HAVE A FILTER PROBLEM?

ucto Develbornerns Co

2833 13th Ave. S., Minneapolis, Minn.
A\ z :! 9 i %Z]‘ ‘ 77
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RESEARCH-DEVELOPMENT

® As leaders in the field of design and development of specialized
transformers, Electronic Engineering Co. has established an envi- f
able reputation for solving the most difficult transformer applications.
With complete electronic laboratories and the finest engineering
talent available, Electronic Engineering Co. is devoted exclusively
to the production of specialized transformers.

ELECTRONIC ENGINEERING CO.
3223-9 WEST ARMITAGE AVE., CHICAGO 47, ILLINOIS
»”SPECIAI.IZ,ED TRANSFORMER ENGINEERS"”

;/ ;x, - |

Wil ) DELAY RELAYS |8

i
| " PROVIDE DELAYS RANGING
| FROM 1 TO 120 SECONDS

Other important features include:—

1. Compensated for ambient temperature
changes from —40° to 110°F.

2. Contact ratings up to 115V-10a AC.

i 3. Hermetically sealed — not affected by al-
titude, moisture or other climate changes . . .
Explosion-proof.

4. Octal radio base for easy replacement.
- 5. Compact, light, rugged, inexpensive.

~62‘\\Circuifs available: SPST Normally Open;
SPST Normally Closed.

WHAT'S YOUR PROBLEM? Send for "'Spe-
ciol Problem Sheet" and Descriptive
Bulletin. ».

AMPRE C o NEW YORK 12, N. Y.

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

porcelain
heater

AMPERITE
| DELAY
. RELAY

with heater woﬁn_d :
'_.direcfly on blad_e'- 0T

561 BROADWAY

R v

Ko
ko

|
|
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NEWS BRIEFS

' (Continued from page 97)

covers:  Electric shock hazard (thresholy
perception, let-go currents, fatal currents, ||
uf measurement); body resistance; shock
ards (chassis, external circuit connegi|
vacuum tubes); methods of measuring
hazard (electredynamometer instrument, |
mocouple instrument, rectifier instrument, |
uum-tube voltmeter) ; development of ;|
uring equipment (diode-peak meter, ac-¢
d-c mecasurements, open circuit voltage i
urement) ; specifications (voltage of circuit,
circuit potentials, lej\kige' current),

CAPT. NEISLAR RETURNS
TO MAGNAVYOX

Captain Jerre Neislar has returned to 1
Magnavox Company as sales representativ:
the southwestern district. |

During his Army Air Force service, Ca;f
Neislar was Commanding Officer of ap
base squadron in the South Pacific, an.il
the procurement section of the Army Teyl
cal Service Command at Wright Field. |

|

{

il

i
.
!
!

* % % i

C. J. HOLLATZ JOINS RAYTHEON)
Carl J. Hollatz, former manager of the %
Rad division of G.E., has joined Rayth
Manufacturing Co. in an executive capacity)

BOUCHERON RETURNS
TO FARNSWORTH |
Captain Pierre H. Boucheron, USNR, has B
appointed director of public relations for ;
Farnsworth Television & Radio Corpora‘
Fort Wayne, Indiana. f
Before being called to active duty in |
Captain Boucheron was sales manager.

LR S

HYTRON CATALOG
An 8-page catalog with data on transmitth
and special-purpose-tubes has been® publish
by Hytron Radio and Electronics Corp.,
Lafayette Street, Salem, Mass. Discussed
u-h-f triodes, peuntodes, r-f beam tetrod

i

°
AT NEW HALLICRAFTERS SITE |

;‘ 3 3 ,l‘;
William J. Halligan, president of Hallicraft®
at steam shovel controls on the new site 1

Hallicrafters at Kostner and 5th Avenue, Chig '
J. J. Frendreis, secretary and treasurer, at ri
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acorns, rectifiers and voltage rectifiers. A
rating and operations chart and a group of base
diagrams are also offered.

* * *

BENDIX ANTENNA AND
COMPASS BULLETINS

An 8-page bulletin describing the MN-3! auto-

matic radio compass and a 4-page bulletin

covering the MS-105A v-h-f broad band anten-

na, have been released by Bendix Radio, Balti-
. more 4, Maryland. Both bulletins offer con-
. struction and performance data.

AUTOMATIC ANTENNA ANALYZER

¢ Above, electronic antenna-tower position comput-

. ing device, the Antennalyser, developed at RCA

. Laboratories. Below, radiation pattern equation

~ expressed in terms of polar coordinates. The

|  Antennalyzer changes the resultant graph from

| rectangular to polar coordinates by the flip of
a switch.

A

SOUND-PROOFED POLICE RADIO
ROOM

Interior of the sound-proofed 14’ x 14’ x 915’

high radio operations room, using Fiberglas

acoustical board on the walls and ceiling, at
police headquarters, Newark, Ohio.

Permoflux Speakers and Transformers
Set New Standards of Comparison!

New Permoflux speakers in a complete range of true-dimensioned
sizes trom 2” to 15", with power handling capacities from 1 to 20
watts, provide the finest sound reproduction for every application.

Permoflux midget transformers, with their many practical circuit
applications, have literally revolutionized efficiency concepts where
size and weight are determining factors.

Advanced engineering designs, improved manvufacturing
methods and new materials have all contributed their share in the
development of Permoflux speakers, transformers, microphones
and headphones. You can count on Permoflux to provide an acous-
tical unit to suit your exacting requirements.

BUY WAR BONDS FOR VICTORY!

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

www americanradiohistorv com
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STANDARD SIGNAL GENERATOR Mode! 80

SPECIFICATIONS:

CARRIER FREQUENCY RANGE: 2 to 400 megacycles.
OUTPUT: 0.1 to 100,000 microvolts. 50 ohms output impedance.

MODULATION: A M 0 to 30% at 400 or 1000 cycles internal,
Jack for external audio modulation.
Video modulation jack for connection of external pulse generator.

POWER SUPPLY: 117 volts, 50-60 cycles.

DIMENSIONS: Width 19*, Height 10%", Depth 9%2",

WEIGHT: Approximately 35 Ibs. PRICE—$465.00 f.0.b. Boonton.
Suvitable connection cables and matching pads can be supplied on order.

ME'ASUREMENTS CORPORATION

BOONTON NEW JERSEY

PAR-METAL ... a specialized manufacturing

plant employing modern high-speed methods.

Nevertheless, Par-Metal products have a defi- Serving the .
nite quality of Craftsmanship—a “handmade” Electronics
quality born of genuine skill and long S Field
experience. Write for Catalogue. Exclusively

PAR-METAL rrobucrs corroration epers bet

32-62—49th STREET . . . LONG ISLAND CITY, N. V. 100 Varick St.. N. Y, C,
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THE INDUSTRY
OFFERS ... —

COLLINS AIRCRAFT
COMMUNICATIONS RECEIVER

A crystal-controlled, hght-weight aircraft com-
munications receiver, 51K-1, using the autotune
for selecting channels has been developed by
the Collins Radio Company, Cedar Rapids, lowa.

Receiver offers ten preselected frequencies for
reception anywhere within the range of 2.4 to
18 megacycles. The maximum time required
for the autotune to change channels is said to
be 2 seconds. Fits into 2 ATR unit, and weighs
less than 20 pounds. Operates from a 24-volt
d-c source; 12-volt model optional.

ks

LW

IR

«

*  x

TRIPLETT TUBE TESTER

A tube tester offering tube-value tests, short
and open element tests and a transconductance
comparison check for matching tubes, has been
announced by The Triplett Electrical Instru-
ment Co., Bluffton, Ohio.

Features three-position lever switching, and
multi-color scale.

Size, 107 x 10”7 x 534"

FTR SEALED-IN-GLASS SELENIUM
RECTIFIERS AND IRON-CORE
MAGNETIC COMPONENTS

High-voltage selenium rectifier stacks, hermeti-
cally sealed in cartridge-fuse type glass, have
been developed by Federal Telephone and Radio
Corporation, 200 Mount Pleasant Avenue, New-
ark 2, New Jersey.

Contact is made through small heavy silver-
plated ferrules at each end of the glass tube;
ferrules permit mounting in 30-ampere fuse
clxgs, unpolarized or polarized.

Especially designed for operation in high am-
bient temperatures. Rectifiers are available in
several tube lengths and in various voltages up
to 4,000.

Iron core mggnetic components, custom built
to meet specific requirements, have also been
announced by Federal Telephone and Radio Cor-
poration,
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Available with power ratings ranging from
milliwatts to kilowatts. Components can be
provided in any of the basic types of construc-
tion—open, frame, semi-enclosed, enclosed and
hermetically sealed. Various terminal types can
be supplied, including standard nut-fasteners
and solder-type binding posts with porcelain
bases.

Hermetically-sealed units utilize either com-
pression bushings on porcelain bases, or glass-
to-metal fusion seals in one piece covers.

FTR Selenium Rectifiers
EIMAC TETRODES

Tetrodes with a maximum plate dissipation rat-
ing of 250 watts, type 4-250A, have been an-
nounced by Eitel-Mc¢Cullough, Inc., San Bruno,
California.

Preliminary class-C amplifier data indicates
that at 3,000 plate volts a single 4-250A pro-
vides a power output of 650 watts with a driv-
ing power of less than 3 watts. Eimac engi-
neers state that low grid-plate capacitance
(.11 mmfd) eliminates neutralization below 40 mc.

Filament (thoriated tungsten) voltage, 35.0;
current, 14.5 amperes.

Direct interelectrode capacitances (average):
Grid-plate, .11 mmfd; input, 12.7 mmfd; output,
4.6 mmfd.

Maximum plate current, 350 ma.

Base, 5-pin metal shell; length, 6.38"; diam-
eter, 3.56”.

DIAL LOCKS

Dial locks especially applicable for use on mo-
bile equipment to accurately maintain tuning
adjustments, are now available from The Radio
Craftsmen, 1341-3 South Michigan Avenue, Chi-
cago 5, Illinois.

Accommodates a wide range of dial thick
nesses. Made of 2l-gage spring brass, nickel
plated.

* * »

ALDEN TELEVISION-TUBE

CONNECTOR

A television tube connector, 208FTSC, permit-

ting leads to bt; brought off the side of the
(Continaed on page 102)

é{
Anoth xample of ANDREW
Ingenu in Engineering
Concentrating on electrical
0
performcmce, Andrew engi- BAND WIDTH CURVE
neers have designed a unique N
o
Folded Unipole Antenna 6 I3 \\
which—according to compar- w N J
<«
ative tests—easily outper- | \\ //
forms other antennas at sev- z ‘\ /
. L z
eral times the price. i ] ;
) g LES [
Used for transmitting and 0.8 FIECUENCY MECACYC ‘;
receiving at frequencies from ; E
30 to 40 MC and for powers i | — i’g
up to 5,000 watts, this an- , \RADIATION IMPEDANCE, OHMS f‘é
<
tenna has pr = by
: ' 3 p ?ved sO success . \// L — re
ul that similar models for oL SN P N P 1 ie:
higher frequencies are now = ; =
being designed. i
FEATURES: > |
® Light weight — only 15 pounds — simplifies installation. é
® Lightning hazard minimized by grounded vertical element. ? [
® '"'Siide trombone" calibration permits exact adjustment for any frequency be- ; i
< tween 30 and 40 MC, using only a wrench. Optimum performance for that ), i
1 frequency is guaranteed without "cut and try’ methods. i o
: ® Proper termination of coaxial transmission line. Unlike other *'70-ohm™ anten- ‘ ,F
% nas, the Folded Unipole actually provides a non-reactive impedance with o i
{ i resistive component varying between 62 and 75 ohms (see lower curve). f}
W @ Excellent band width, ideal for FM {see upper curve). j
Andrew Co. specializes in the solution of antenna problems. For design-

i
L
!.

ing, engineering and building of antenna equipment, consult Andrew Co.

ANDREW CO.

363 EAST 75th ST., CHICAGO 19, ILL.

WRITE FOR FULL
INFORMATION
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THE INDUSTRY OFFERS...— :!
w () . ]
'_ = (Continued from page 101) 1
T > connector at any point has been developed by :If
Alden Products Company, 117 North Main i
V) — Strect, Brockton 64, Massachusetts. ¥
Provision has been made for a long leakage ¥
— O path between contacts, strain relief on the leads i
. and a skirt to prevent possibility of touching i
O the pronts of the tube while they are hot. !
{
— - {
O O
—J
B= o
oZ edign | O
3]
< PILOT LIG S
— |
; HOUSING NEON OR MAZDA LAMPS . :
GREATER emphasis on functional design is the trend in é
— post-war engineering of Electrical-Electronic Products.
U Mindtul of this fact, Dialco has produced a line of Pilot Lights >
calculated to meet readily all postwar requirements. Com-
O prising Warning-and-Signal Pilot Lights, Panel Lights, Jewel A
Assemblies, and Socket Assemblies, the Dialco line offers un-
a limited variations in functional design, size, shape, electrical — |
characteristics, color, finish, etc. Special emphasis W' B
& on applications of NEON Glow Lamps. - |
O Let our Engineering Dept. help you select the Pilot i - ANDREW FOLDED j
Light best suited to the functional design of your
> T ol ‘ O UNIPOLE ANTENNAS .i‘
PLUS LAMPS: To help speed production, we offer . Folded unipole antennas for transmitting and |
Pilot Lights completely assembled with the required receiving from 30 to 40 mc and for powers up ]
O General Electric or Westinghouse Lamps. — to 5,000 watts, have been designed by Andrew i
WRITE FOR NEW — Coxpl_)any. 363 E. 75th Strgct, C!licago 19, Illinois.. ]
O ILLUSTRATED Slide-trombone calibration is said to permit
1 BROCHURE (D adjustment for any frequency between 30 and 1§
I 40 mc, 1}singlonly a ‘»}'rench. _Provides a non- l;
= | o of Ameorica, Ine. f VLying between 62 nd 75 ohave component i
— . Andrew engincers say that there is no stand- i
a 900 BROADWAY ¢ NEW YORK 3' N. Y. w ing wave on the line with this antenna. ]
Telephone: AlLgonquin 4-5180-1-2-3 Bandwidth is said to be never less than 4(0- L F
I ke wide for a standing wave ratio of 1.2:1. [
May be used with 70-ohm coaxial cable, solid |
dlelgzctnc. or beaded, up to 74" diameter. )
Lightning hazard said to be minimized by |
grounded vertical element. Weight, 15 pounds.
il
Drafts Wanted |
{
Also ;
|
1 Detail
Designers, Detailers, |
T d Engi |
We are one of the largest manufacturers of a wide variety of ‘
communication and electronic equipment in the world, tully i
prepared and ready to go ahead with a very ambitious, expan- j
sion program as quickly as we are permitted. There will be * ..
unlimited possibilities for creative, ambitious men to advance to
key positions both in research development and production RADIO RECEPTOR COMPANY ;
Gield. SELENIUM RECTIFIERS il
Selenium rectifiers featuring aluminum plates | &
Good Starting Salaries and hermetical sealing have been announced by L
Exceptionally fine working conditions
Apply: Personnel Office, 8 A. M. 1o 5 P. M.
F Teleph & Radi
ederal Telephone adio Corp.
the Mfg. unit of the International Tel. & Tel. Corp.
591 BROAD ST., NEWARK, N. J. I
W M C Rules Observed
¥
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4 Receptor Company, Inc., 251 West 19th

New York City. ) ]
s offered have capacities of from 25 mils
hundreds of amperes.

INER PLASTIC MICROPHONES

lpse acetate plastic housings, in a variety
wrs, for crystal and dynamic microphones,
sbeen announced by the Turner Company,
4 Rapids, Towa.

ses will be known as Colortone; first allot-
fwill be made in orange, green, yellow and
8

UTON DIRECT-READING
WLATION TESTER

it -reading insulation-measuring instruments,

1799, affording a single range for .1 to 10,000

ghms, with the 10,000 mark at 8% of the

§ length, have been produced by Weston

Erical Instrument Corporation, 617 Freling-
in Avenue, Newark 5, New Jersey.

s circuit has a test potential of less than

Wts d-c. An electrical guard circuit is pro-
for elimination of surface leakages when
g cables. )

3 5%" x 3%:: x 47/8”-

! * * *

¥EN STABILIZED RECTIFIERS

ilized rectifier units, TRX, have been de-
d by the W. Green Electric Co., Inc., 130
- Street, New York City.

len engineers say that the load current

@be varied between zero and maximum at

glemand frequency, with negligible variation

%rminal voltage.

Jier features include non-resonant filter, op-
| output ranges—110-120, 150-160 volts, mod-

o1 1-, 2-, 4- and 7-ampere capacity.

SULINE JACKS

Veries of midget-sized jacks have been de-

(Continued on page 104)

TYPICAL!—Thesethree units
comprising mixer and master
output switching assemblies
for a critical application are
typical of B & W facilities for
handling custom-built engi-
neering and production as-
signments.

DEPT.C-105 235 FAIRFIELD AVENUE © UPPER DARBY,

SPECIAL
ELECTRONIC
EQUIPMENT

... from design engineering
to the finished product

In addition to its complete, well-known
lines of Air Inductor Coils and Heavy
Duty Variable Condensers, B & W offers
a wealth of specialized facilities for the
engineering, design and production of
custom - built electronic equipment,
Among units recently produced are spe-
cial transmitters, test equipment, tuning
units, high—and ultra-high frequency as-
semblies, high-voltage equipment and
many more. Whatdo you need —designed
and constructed throughout to match
your application exactly?

WILLIAMSON |

VARIABLE  CONDENSERS  ELECTRONIC EQUIPMENT ASSEMBLIES

PA. |
‘Rockefeller Plaza, New York;N. Y., U.'S ‘A, :
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Doughnut Coils for electronic and telephone purposes.

High Permeability Cores are hydrogen anneated and

heat treated by a special process developed by DX engi-

neers. Send us your “‘specs' today —ample production

facilities for immediate delivery.

DX RADIO PRODUCTS CO.

GENERAL OFFICES 1200 N. CLAREMONT AVE., CHICAGO 22,1LL, US.A.

v \'® / s
' N\ seconps

~ ~83
- .

THE HOPP PRESS, INC.

PRINTING — FABRICAVING — FORMING

460 W. 34th STREET, N. Y. C.

ESYABLISHED 189)

THE INDUSTRY OFFERS ...

(Continued from page 103)

signed by the Insuline ( orporation of America
There are three models: Single closed-circuit
single open-circuit, and a three way microphone
type. .
Features incorporated include arched spring
members and interlocked component parts

REINER VACUUM-TUBE
VOLTMETER AND AMPLIFIER

A vacuum-tube voltmeter, 451, and amplifier,
101, offering 25 millivolts a-¢c on the lowest
range, 1.000 volts on the highest range, 10 cps
to 700 mc frequency range, and a 7-mmfd input
capacity has been announced by Reiner Elec
tronics Co., Inc., 152 West 25th Street, New
York 1, N. Y

Ranges: A-c volts, 0-.025-.1-.25, (with ampli

her) 2.5-10-25-100-250- 1,000
25-100-250-1,000; d-c¢ current, 0-2.5-10-25.100-250
LOX ma; ohms, 1 ohm to 1,000 megohms; a-¢
frequency range. 10 to 5,000 cps, (with amplifier)
50 cps to 700 megacycles. D-c¢ volt, ohm and
current accuracy said to be 2% on full scale.
A-c volt accuracy said to be 2% for 50 cps to
50 mc; a-c frequency, entire range accuracy,
saigc:l' togtl)’e 5%. Weight, 28 pounds. Size, 1034"
X x

d-c volts, 0-2.5.10

B-L BATTERY CHARGERS

Batter_y chargcr; Fast Battery Superchargers,
providing charging in about 20 minutes, have
been announced bv the Benwood-Linze Com
pany, St. Louis.

Overload circuit breakers on d-c lines protect
the charger from txcessive power loads as a
result of shortages or defects in the batteries
being charged. Conversion from the a-¢ source
to d-c for charging is obtained by a B-L selen
um rectifier ’ '

Weight, 130 pounds. Two chargers are avajl
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| ranging from 6 through 64 for battery con
sion and also 110-120 volts d-c for line §

' may be any one of a number of standard fo

able ne to operate from D-valt, 408
a-c; the other from 220-volt, 60-cycle a-c. {

CARTER FREQUENCY
CONTROLLED CONVERTERS

Frequency-controlled d-¢ to a-c
verters have been developed b
Company, 1608 Milwaukee
Ilinois,

Designed with the frequency control in
base and a vibration reed-type meter to v
ally indicate the frequency of the output.

In 110-120-volt d-¢ to 117-volt a-¢c models, g!

rotary
Carter N
Avenye

| put can be controlled within +10 volts afj

cycles, over +10-volt d-c¢ fluctuation
Models can be supplied with input volt

version. \Wattage ranges are from 40 thra §
250, continuous duty

i, g

*

NATIONAL UNION
IONIZATION GAGE

A high-vacuum ionization gage has been
veloped by the research laboratories of Natiof| .
Union Radio Corporation, 15 Washington St
Newark 2, New Jersey 1

The gage, NU-R1038, is said to be capablé
recording pressures below one billionth of
atmosphere.

The sensitivity is said to be ! microamm
per 1.0 X 10-5 mms of mercury; conversion
tor is 10.

The tubes are equipped with flexible leads
connection to the ionization gage circuit w J

Filament voltage, 3, filament current, 2 2
peres; ion collector voltage, —13; shield potd
tial, —13; electron collector voltage, 200; e
tron collector current, 20 ma. |

Overall length (not including leads), appra
mately 5”; length of bulb (not including exhal
tube), approximately 3”; length of exhaust tu
approximately 2”; hulb style, T-11; maxi
diameter, approximately 1v;”; length of le
(flexible), approximately 27,

€ gage may be cleaned up for the measu
ment of high vacuua either by electron
bardment from the filament or by indue
heating of the plates. The first of these m
ods is useful initially since it serves not only
degas the gage parts hut also to activate #§
filament. Tt is recommended that the bombas
Ing voltage be in the region hetween 300 af
400 which will give approximately 30 watts §
plate, heating them r‘ed hot.
* *

GENERAL TRANSFORMER
PORTABLE POWER UNITS

Portable power supplies for 4-, 5- or 6-t
1% -volt hattery farm or pcrtables, operating
105-125-volt, 50-60-cycle lines, have been af%
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nounced by General Transformer Corporation,
1250 West Van Buren Street, Chicago 7, Illinois.
Provides 4 . . . 1.5 at 200 ma, 1.35 v at 250
\ ma, 1.55 v at 300 ma, and 1.35 at 350 ma; B
.. 90 v at 13 ma, and 101 v at 8.5 ma.
Two-section A filter, composed of three high-
. capacity capacitors, and two oversized iron core
| chokes; B filter has two high-capacity capaci-
tors and an oversized choke.
Universal sockets for battery plugs.
. Size, 24” x 414" x 634"; shipping weight, 5
|| pounds.

RADIART AUTO ANTENNAS

An auto antenna, model De Luxe CF, with two

short, one long and one wedge, adapter insula-
| tors to fit curved or straight cowls and fenders

have been announced by The Radiart Corp.,
I Cleveland, Ohio.

Rod assembly has a top rod of stainless steel.
Tubular sections are of antimonial admiralty
. brass. l.eads are plastic-loom, said to be im-
pervious to moisture. Inner conductor is cov-
ered by polyethelene tubing.

s e

| SORENSON VOLTAGE CONTROLS

§ Adjustable a-c voltage controls, Increvolt, for
i adjustment to any desired voltage between 0
and 130 to within .1 volt have been developed by
Sorenson and Co., Inc., 375 Fairfield Avenue,
1§ Stamford, Conn.
H Control has burnout protection; uses auto-
! matic Klixon,
. Available in two models: Model 5, 5 amperes,
{ 0-130 volts; model 15, 15 amperes, 0-130 volts.
One control provides output voltages from 0
il to 100 in 25-volt steps; another controls 0-30
I volts, and .1-volt increments.

INGREMTT

| PRECISION BOBBIN COIL FORMS

Die-formed bobbin coil forms for speaker field
coils have been produced by Precision Paper
Tube Company, 2023 W. Charleston St.,
Chicago 47. >

The form comes in one-piece assembly, ready

| to go on mandrel of coil winding machine.

Coil hase shaped by dic in one-piece from

spirally wound, heat-treated dielectric materials.

A special Shallcross Corona Protected
Kilovoltmeter with front shielding wire
screen removed to show interior.
Meters illustrated are optional.

SHALLCROSS MFG. CO.

DEPT. C-105, COLLINGDALE, PA.

i
,g"-

Typical of the larger port-
able Shallcross Kilovolt-
meters, No. 722 is rated
2-20 KV. d-c, 1000 ohms
per volt,

Interior view of Kilo-
voltmeter Multiplier
No. 712-5-3. 12 kv,
5 mao., 2.4 megohms.

¥ Shallcross

HIGH VOLTAGE

TEST AND MEASUREMENT

EQUIPMENT

If your requirements call for standard
kilovoltmeters or kilovoltmeter multi-
pliers in any one of many sizes and
voltage ranges or for specially designed
high voltage equipment, Shallcross
offers the services of its High Voltage
Engineering Section. Backed with
many years of experience in this field,
Shallcross engineers welcome the op-
portunity to help in the solution of
practically any high voltage test or
measurement problem.

WRITE FOR BULLETIN

Bulletin “'F’, recently released, includes de-
tailed descriptions of standard Kilovoltmeters,
Kilovoltmeter Multipliers, and Corona Protected
Resistors and serves as a guide to the many
special types that can be produced to match
particular requirements in a range of potentials
from 1 to 200 kilovolts.

ENGINEERING « DESIGNING « MANUFACTURING
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Made right . . . to work right. . . and stay
right. Whether in stock ratings or 1o your
own specifications you will find Hi-Q com-
gonems precise, dependable and long lived.

end for samples and complete information.

Hi-Q Ceramic Capacitors are of titanium
dioxide (for temperature compensating
aypes) and are tested for physical dimen:
sions, temperature co-efficient, power factor
and dielectric strength. CI type with axial
leads; CN type with parallel’leads.

Hi-Q Wire Wound Resistors can be pro-
duced promptly and in quantity — with
quality physical specifications and high
performance electric specifications.

A P T AR —

=
\ I

L AL BRI T

Hi-Q Choke Coils are uniform in their
high quality performance. Ruggedly con-
structed for long service.

ELECTRICAL REACTANCE

CORPORATION
FRANKLINV!LLE, N.Y.

DEPENINALE]

RESISTIVE

(Continued from page 81)

NETWORKS

1@ 1w

11
&
&

w

Figure 10

An application of Bartlett’s theorem to transform

a bridged-T to an equivalent lattice network:

(a, left) 5 db loss with v = 0.778, w = 1.285

ohms; (b, right) 5 db with f — w — 0.280, ¥ =
v == 3.570 ohms on a unit basis.

[ ]
added by citing a second example of
the use of design equations.

The compensating resistance re-
quired for building out the faders to
give a proper match of impedance as
viewed from the load end of the mixer
system is given on a unit basis by
the compact expression
R=c (46)
and the insertion loss of each channel
from input to common load exclusive
of fader insertion losses is
db =10 Log,, (2n-1) (47)

In this system as well as in all other
mixer systems, n is the number of
channels and hence cannot be other
than an integral number. This means
that the loss of mixing systems in
general varies in discrete steps or in-
tervals. For a two-channels system,
the loss by 47 is 4.77 db. From 46
)

Figures 11 (below left) and 12 (below right)

Figure 11. A series mixer and fader system of
two channels. On a unit basis, the loss of each
channel = 4.77 db, s = 1.333, R = 2.0 ohms.
Figure 12. A 4-channel parallel mixer and fader
system on a unit basis. Each channel loss — 8.45
db, s2 = 2.285, R = 1.714 ohms.

and the second table of the series,
R =200, as shown by Figure 11

Parallel-Mixer Systems Design

This system for four channels is
shown in Figure 12. The insertion
loss is identical with that of an equal
number of series-connected channels,
and is given by equations 47. The ele-
ment value required to compensate or
build out the impedances of the faders
so that the load is properly matched is

R=G/2 (48)

From the third table of the series, the
value of G may be obtained, or from
the table which appeared with the
mixer section of this series, G/2 may
be found directly without interpola-
tion. The loss caused by insertion of
the compensating resistances for four
channels is 8.45 db. The value of the
unit-compensating resistance is 1.714
ohms. The ratio of the source to load
impedance is given by column E of
the second table of the series for the
parallel mixer and also for the series
mixer when the ratio is taken of load-
to-source for the number of db-inser-
tion loss as given by equation 47.

[ Notes on Series-Parallel and Parallel-

Series Mixer System Design will ap-
pear tn November.]

0 o~t—e
" | R st
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-0 0~ o~
R R
| 2 st
lw
—-0—0 b—0 OO0}
!
3 4 s?
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one tuned circuit, would be a desirable
feature,

In Figure 2 are the six low-fre-
quency television channels with their
related sound and video frequencies,
plus the local oscillator, one-half local
oscillator and fundamental crystal fre-
quencies and crystal harmonics re-

quired for a proposed system. Har-
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(Continued from page 70) :

monic oscillator operation is projected
where the crystal is excited to oscillate
at a mechanical harmonic by the LC
circuit in the plate of a conventional
t-p-t-g type of oscillator. The fifth

"Resting frequency of an F-M, transmitter re-
fers to the unmodulated transmitted carries
frequency.
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wnic is the highest order of har-
& required,

§ example of the recommended cir-
tsed is illustrated in Figure 3. It
[be noted that the local oscillator
4 4.583 mc crystal vibrating at its
fa harmonic because L, and C, are
@ to 13.75 mc. To inject a signal
150 mc into the mixer to beat with
bsting* sound channel frequency
175 mc for the i-f of 22.25 mc, a
save rectifier duo-diode has been
dis a frequency doubler. Resonant
4t L, C, has been tuned to the
#f frequency of the channei, 4/ mc.

this circuit it is necessary to use
iwitch sections to switch the oscil-
#from channel to channel. Both
als and L. C, must be switched for
fent frequencies. However, there
5 tuned frequency multipliers with
Ponal tuned circuits.

- diode frequency doubler has
dfound to be a fairly efficient cir-

nd simplifies the controls a great
1

Y ircuit application which is also
ible and fairly simple eliminates
iode-frequency doubler and oscil-
‘he crystal at its proper mechani-
farmonic to equal the required
goscillator frequency directly. This
t crystal bridge circuit. Jf me-
I> harmonic crystals mounted in
¢=-type holders. These holders usu-
fiave four terminals for the diag-
i of the bridge. Figure 4 shows a
¢t of this type applied to a tele-
I receiver tuned to channel 1.

billator switching in this applica-
plso requires two switch sections
gitch crystal holders and also the
frcuit, which is tuned to resonate
th desired harmonic of the crystal.

lkse crystal holders are precision-
itlevices and therefore are some-
ficostly. To reduce this cost the
4 shown in Figure 5 could be
Hid.

ihis circuit the group of oscillator
i crystals is connected in parallel,
[fie entire group is connected to
ione arm of the bridge. The ca-
#s, C,, in the other arms of the
{ are chosen to effectively cancel
fral shunt capacity across the crys-
sbnnected in parallel.

v, if L and C are tuned to reso-
@it a frequency which is an odd
pnic of the fundamental of any
¢ the shunted crystals, that crystal
i be excited to oscillate at that
dinical harmonic frequency. This
Id of local-oscillator frequency
1 would eliminate one switch sec-
iin the selector switch. Thus the

(Continued on page 109)

* NO PRIORITY
« INMEDIATE SHIPMENT

HORIZONTAL|
EXTENSION
4 FT. MIN
8 FT. MAX.

VERTICAL
5 FT. MIN
9 FT. MAX

Manufacturers of George A. Starbird Equipment

fme#fmﬁh/

ADAPTERS Any of yvour microphones can be attached ecasily to
this Boom without purchasing additional fittings. No tools are
necessary because all the adapters are threaded in order that they
can be screwed together. The fitting attached to the clevis on the
end of the boom fits a % x 24 thread which is the thread for all
W. E. Microphones. An adapter for microphones using %4 inch
thread; one for % x 27: and a hook complete the adapters nor-
mally supplied.

CASTINGS All castings, cxcept base and counterweight (cast
jron), are strong aluminum alloy. aircraft quality heat treated
and Alumilited.

TUBING All tubing 18 gauge aluminum alloy finished by the
Alumilite Process—a hard, oxide coating.

HANDWHEELS All hand wheels are knurled and polished alumi-

num alloy, 2% inches in diameter. Operated easily. Will turn
without muscle strain or injury to your hands.

CASTERS Three inch double ball bearing, rubber tired Darnell
Casters.

COLOR AH castings platinum gray. Baked enamel.
GUARANTEE Workmanship and materials fully guaranteed.

Distribution in
Canada by
Northern Efectric

”ll ETRON LCORPORRTION

950 NORTH HIGHLAND AVENUE, LOS ANGELES 38, CALIFORNIA

COMPANY, LTD.

Figure 4
Television receiver
mixer and local oscil-
lator stages using a
bridge-circuit oscillator
generating a mechani-
cal harmonic frequency
of a low-frequency fun-
damental crystal plate.

10 R-F -‘ MW —‘ -‘ g
STAGES 7‘ § -t~ 7'~ f
L aTMC \ <
= [(44-50 MC <
5 CHANNEL) 5
2
2
[}
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YSTAL-CONTROLLED |
RECEIVERS |

i(ConIinued from page 107)

4ls would not require switching.
khe LC circuit would be switched
e required local-oscillator fre-
fiv so that the switch mechanism
il be quite simple. Cheaper crys- |
flders would be usable and only|
it of bridge balancing condensers, |
icted externally to the shunted
ill holders, would be required.
goratory experiments to determine
jtimate practicability of this sys- |
-e now being completed. Results |
¢ presented in a subsequent paper. l
! different i-f sound channel, 21.75 |
‘ere used, we would find quite an
t:ting result. The local-oscillator |
gncy relationships are such that a |
#fundamental crystal when oper- |
' bn its seventh, eleventh, and fif-|
I harmonics would oscillate at the
¢ frequency to tune the first, third
sifth television channels respec-
| The total number of crystals
ted to tune the six channels would
duced to four instead of stx. Thus
* be secen that with another choice
nd possibly an allocation of tele-
| channels adjacent to each other
rystal might be suitable to tune
innels.
l_h the proposed RMA television
$:nd channel of 22.25 mc the first
=ihurth television channels may be
¢ with a 5.5-mc crystal tuned to
[l te at its fifth and ninth harmonics
itively. Therefore the six chan-
hay be tuned with five crystals.
dure 6 shows the harmonic order
“frious fundamental crystal fre-
JMies which equal the six oscillator
incies required to tune the tele-
g channels. ‘For parallel crystal
flion it is desirable to choose crys-
#aving fundamental frequencies
~fhat odd harmonics of a particular
)T, other than the one required for

Figure §
‘Tental bridge circuit with a number of

in parallel, used similarly to the oscil-
lator shown in Figdure 4.

FEEDDACK
LINE TO
CRIf

¢
[
ﬂln
O

Cn

@ Connecting lugs — hook type, tinned.

@ Contacts — coin silver.

@ Spring leaves — Phosphorbronze, nickel-

plated.

@ Mounting bushings—locked in non-
rotating insert with full I/4"" depth.
4-40 standard thread. Special

thread to order.

@ Amperes AC 10, Volts | I5

FEATHERWEIGHT
SWITCHES

Molded from high
impact phenolic,
frame weighs only
3 oz. Contacts may
be ganged in any
desired number and
for locking or spring

return in either le-

METALLIC ARTS COMPANY

243 Broadway :
‘CAMBRIDGE 39, MASSACHUSETTS

ver position,

that crystal operation, will not fall too
close to the frequency of operation of
the others.

Television receivers covering these
six channels and utilizing the RMA
standard will not derive any particular
benefit from a double-superheterodyne
circuit application.

If the television i-f were to be used
in f-m receivers, the circuits described
would simply be extended to cover the
88- to 108-mc frequency spectrum.
With the RMA adopted i-f of 10.7 mc
the problems may be altered a bit. The
same circuits, however, may still be
applied with appropriate local-oscil-

lator frequency modifications.

With higher oscillator frequencies
the double superheterodyne system
could utilize two separately-controlled
local oscillators, the first variable in
irequency and the second fixed in fre-
quency and both crystal controlled.
The second oscillator and second mixer
may be combined in one tube such as
the 6K8. The r-f stages and first local
oscillator could utilize the miniature
type tubes effectively, since they are
more suitable for v-h-f operation.

The second local oscillator operates
at 22 mc and uses a simple third or

(Continued on page 110)
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CRYSTAL-CONTROLLED RECEIVERS

(Continued from page 109)
e

fifth harmonic crystal operating in a range of 353 to 75.3 mc to the first
fixed tuned t-p-t-g type circuit. mixer to provide a first i-f of 32.7 mc.

The first local oscillator would have This frequency range could be covered
to deliver a signal with a irequency with bridge-circuit harmonic crystals

Harmonie
Ordelll' 27.50 me 37.50 me 43.50 me 49.50 me 5%.50 me 65.50 me
... 9.1666 12.5 14.5 16.5 19.8333 21.8333
S 5.5 7.5 8.7 9.9 119 13.1
7......... 3.9286 5.3571 6.2143 7.0714 8.5 9.3571
9. ... 3.0555 +4.1666 +4.8333 5.5 6.6111 7.2777
11....... .. 2.5 3.4091 3.9545 4.5 5.4091 5.9555
13......... 2.1154 2.8845 3.3462 3.8077 45777 5.0385
15......... 1.8333 2.5 29 3.3 3.9666 4.3666
17......... 1.6176 2.2059 2.5618 29118 3.5 3.8529
19......... 1.4474 1.9737 2.2942 2.6053 3.1316 3.4474

Figure 6 (above)
Listing of the local-oscillator frequency for each of the six television channels and odd sub-harmonics
of each channel used to determine fundamental frequency of a mechanical-harmonic crystal-
oscillator plate.

T
I-F Sy STEM

TORF STAGEL

il
——
r

FUND. FREQ
4.4-MC
CRYST

-—

\
(=]

HARMONIC
"=CRYSTAL

Figures 7 (above) and 8 (below)

Figure 7. Mixers and local oscillators of a crystal-controlled double-su i

I . -superhet f-m receiver cover-

ing 88-108 mec. FlgUI:e 8. A double superheterodyne f-m receiver using a common local oscillator

to beat with the r-f signal and also the ﬁrst' ;-f signal to deliver a 10.7 mc second i-f signal to the
3 1-1 system.

TO R-F STAGES

24.675-29.675
MC

HARMON!IC
CRYSVAL
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operating at the proper harmonﬂu
deliver the required oscillator
quency directly. Figure 7 shows
circuit application.

The use of one crystal to de
local-oscillator frequencies for diffe
f-m station channels is quite feasg
and will certainly bear investiga:
from both lowered cost and gra
simplicity possibilities.

A double superheterodyne cin
which uses a single local oscillatmy
beat for both i-f’s is shown in Fj
8. We note that referring to Figu
one tube has been eliminated. A
crease of one tuning control of a
nant circuit, is also shown. The |
type of tube may be used as a com
tion second mixer and common It
oscillator because the frequem
passed through the tube are compg
tively low. This type of tube will
as efficient as it was in the old ¢
42-50-mc band f-m receivers.

The common local-oscillator |
quency range is 49.35 to 59.35 mec. i
actual frequency injected to mix w
the r-f signal and first i-f is one-}
of the oscillator frequencies mentiog:
and maximum conversion transcong
tance will not be realized. The og
lator circuit is of the t-p-t-g type us
fifth harmonic crystals having fun
mental frequencies ranging from 41
mc to 5.935 mc. The second i-f
variable in frequency from 38.65
to 48.65 mc. The local-oscillator .‘;:
quencies and the first i-f frequengi
may be interchanged if desired. '

Harmonic crystals are precig
ground devices and require carg
control in manufacture. It is reas

of these crystals will be higher t}
that for those designed for a-m se

Generally, a-m tuning crystals 1
have a fairly low figure of merit
still operate satisfactorily to devd
enough oscillator voltage for prg
conversion transconductance. Cryg
used in experimental a-m receif
have been tested and found to ha
frequency drift of 70 to 200 cycles gf
an 80° C temperature range when |
ing the broadcast band.

The evaluation and the adoption
one of the many circuit possibilities]
crystal-controlled tuning of receill
must be governed by the following df
siderations: (1)—Simplicity and :
bility of circuits; (2)—ease of adj§
ment; (3)—cost of manufacture; (f
—cost of component parts; and (]
cost of replacements and repairs.

It is believed that the crystal-gi
trolled local oscillator would simplil
spot tuning stability problems, and f
applications such as television, |
adoption becomes almost mandator:!
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Long Scale, Wide Range Volt-Ohm-Milliammeter

DOUBLE SENSITIVITY D.C.
P VOLT RANGES C. MILLIAMPERES

0-1.25-5-25-125-500-2500 Volts, at 20,000
ohms per volt for greater accuracy

on Television and other high resist- D.C. AMPERES
ance D.C. circuits.

0-1-10-100-1000 Milliamperes, at 250
M.V.

0-10 Amperes, at 250 M.V.

0-2.5-10-50-250-1000-5000 Volts, at 10,000
ohms per volt.

A.C. VOLT RANGES

0-2.5-10-50-250-1000-5000 Volts, at 10,000 for output readings.
ohms per volt.

OUTPUT READINGS

Condenser in series with A.C. Volts

ATTRACTIVE COMPACT CASE

OHM-MEGOHMS .
Size: 215” x S5l2”. A readily portable,
0-400 ohms (60 ohms center scale) completely insulated, black, molded
0-50,000 ohms (300 ohms center scale) case, with strap handle. A suitable
0-10 megcohms (60,000 ohms center scale) black, leather carrying case (No. 629)
also available, with strap handle.
DIRECT READING OUTPUT LEVEL
DECIBEL RANGES LONG 5” SCALE ARC
—30 to +3, +15, --29,
o +43, 455, +69 DB For greater reading accuracy on the
) £ Triplett RED _DOT Lifetime Guaran-
AT ) 3 o TEMPERATURE COMPENSATED teed meter.

a5 €Y

CIRCUIT FOR ALL CURRENT RANGES
D.C. MICROAMPERES SIMPLIFIED SWITCHING CIRCUIT

0.50 Microamperes, at 250 M.V. Greater ease in changing ranges.

CRYSTALS ' SINCE
EXCLUSIVELY , 1934

PETERSEN RADIO CO., Council Blufls, lows

® Ted MeElroy

World’'s Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENTRAL OFFICE EQUIPMENT

McElroy Manufacturing Corp.

82 Brookline Avemne < Bostom, Massachusetts

A

4
DANDY SIXTEEN PIECE UNIYERSAL MIDGET TOOL SET:
Midget Pliers, Diagonal Cutters, Four Midget End Wrenches,
Needle-nose Pliers, Screwholder, Six Punches & Chisel, Round
File, Midget Crescent Wrench, $14.85. Remit today. Cata-
logue Free With Order.

b ]

UNIVERSAL TOOL COMPANY, 1527 Grand, C.
KANSAS CITY 8, MISSOURI ‘l

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subpscription Department of COMMUNICA.-
TIONS, 52 Vanderbilt Avenue, Now York 17, N. Y., giving the old
a8 well as the new address, and do this at least four weeks in
advance. The Post Office Department does not forward magazines
unless you pay additional postage, and we cannot duplicate copies
mailed to the old address. We ask your cooperation.

Remler Appointed as
Agent for R.F.C.

. to handle and sell government owned electronic
equipment released for civilian use.

Write for Bulletin 21 listing a wide variety of equip-
ment covering entire electronic field.

Remier Co., L

B EM LER SINCE 1918

Radio ) Communications o Electronics

2101 Bryant Street, San Francisco )1, Calif.

A great convenience. Easy to
work. Solves many problems.
Attach coupon toyour letterhead.
Free to radio men, engineers, etc.

I BURSTEIN-APPLEBEE COMPANY {

| 1012 McGee, Kansas City 6, Mo |

| Send me FREE Color Code and Ohms Law Calculator |

RIIR along with latest catalog. I
. l ‘

APPLEE lam . |

0 Y. STATE CONNECTION IN INDUSTRY l

0 ee I NAME |

: 2:_ V0 ADDRESS i 1

Mail Coupon Now Jf | TOWN : STATE——— |
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AUDAX

“~ RELAYED-FLUX

The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technical skill
— our “Specialization Formula”
is probably as fully responsible
for the world-renowned AUDAX
quality as any other single
factor.

We proudly concentrate all our
energies and resources upon
producing the FINEST pick-ups
and cutters. Because we are spe-
cialists in this field, much more
is expected of us. Because the
production of fine instruments
like MICRODYNE is a full time
Job, it stands to reason that we
could not afford to jeopardize
our reputation—EVER—by mak-
ing pick-ups a side-line.

Now that Victory is ours, you
may expect AUDAX improve-
ments, refinements . . . master-
touches to heighten the mar-

velous fac-simile realism of
AUDAX reproduction.

AUDAK COMPANY

500-C Fifth Ave., New York 18, N. Y.

Creators of Fine Electro-
Acoustical Apparatus Since 1915

Send for complimentary copy
of our informative

“PICK-UP FACTS™

X BUY
WAR BONDS
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-
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INEW Tuning Fork | i
. Accurate to 0.001 Per Cent e -

This new vacuum-tube-driven precision fork, now available for non-military use, was developed
as an improvement to our Type 815-A Precision Fork with microphone drive. One of the limitations
to the stability of the microphone-driven fork was the random variations in the granular carbon in
the microphone buttons. The fork itself, with a value of Q of about 19,000, was capable of consider-
ably greater precision than the microphone drive would allow.

In the new fork, which is temperature-controlled, the microphone buttons have been replaced by
a system which generates from the tine motion a small emf in the polarized electromagnet, L-1,
amplifies this voltage and drives the fork by the second magnet, L-2. This arrangement permits a

small tine motion and practically eliminates variation in output which formerly was present due to
the erratic behavior of the microphone buttons.

Several new features have been added to the amplifier to contribute to the ultimate stability of
the fork. The input tube, V-1, is heavily biased by an a-v-c tube, V-3, whose control potential is regu-
lated in turn by a gaseous discharge tube, V-5. This system provides rigid control of the tine ampli-
tude, independent of supply line fluctuations. Phase shifts in the output of the driving tube, V-2, are
reduced to a very low minimum. With the high Q and low temperature coefficient of the fork itself,

the result is a tuning fork standard whose residual variations, when temperature control is used,
aggregate less than 0.001% (within 1 part in 100,000).

The fork amplitude is adjustable by the potentiometer, P, permitting an electrical control of fre-
quency over a range of about 0.001%. The instrument panel contains a synchronous clock, C, which

can be driven from the fork output and can be used for calibrating the fork in terms of time-signal
obhservations.

Terminals are provided for operating the fork, the temperature-control heater circuits and the
amplifier from either a 100-130 volt 50-60 cycle line or from a d-c line of 100 to 130 volts.

This fork is available in two models: Type 816-A for 50-cycle output and Type 816-B for 60-cycle
output. Price: $385.00.

Write for the September, 1945 G-R EXPERIMENTER for complete Data and Specifications.

GENERAL RADIO COMPANY gmues

90 West St., New York 6 = 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38
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Many wartime achievements have K - |
teady been standardized and will sogfihe
available for peacetime application. Many
“secret developments” will e'ventually.\bq_\
revealed to the public ard generdlly em-

ployed for industrial improvements,

But there is always the one problem
that relates to your own particular busi-
ness, the answer to whijch is never- public
knowledge. That problem requires expert-
ness of engineering plus personal service,
a combination which can best be obtained
only from an organization like Temco—
custom builders of electronic equipment.

Temco, now in its tenth year, accepts
the challenge to build any electronic
equipment or device that will employ to
advantage its engineering talents—pro-
duction skills and extensive radio com-
munication experience. Temco’s war record
reflects a series of brilliant achievements
in the fields of Radar and Communications '
and the staff responsible for the develop-
| ment and production of technically ad-
vanced electronic devices is ready to serve
you.

If you have an engineering problem
that requires investigation along electronic
lines, place it in the hands of Temco engi- .
| neers, for, no matter how vnusual or com-
| plex it may be, a Temco engineered device |
; can provide the answer. Consult us with-

{ ovut obligation,

MORTON B. KAHN,
President of Temco

5T
H

TRANSMITTER EQUIPMENT MFG. 'co_',___.._‘--
- 345 Hudson Street * New York 14, N'Y k
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